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SIMgLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZONES; ADD PLENUM DOE-2.1E-001 Thu Nov 4 16"29:40 1993LDL RUN 3

DESIGN-DAY SIZING OF VAV SYST_ SHOW ALL REPORTS

_PORT- LS-K SPACE INP5"I'FUELS S_Y SPACEI-I WEATHER FILE- TRY CHICAGO
.................................................................................................................................

SPACE SPACEI-I

.... LIGHTING .... EQUIPMENT .......... PROCESS .........

TASM LIGHTING TOTAL LIGHTING GENERAL EQUIPMENT PROCESS ELECTRIC PROCESS GAS PROCESS HOT WATER

(KWH) (_) (KWH) (KWH) (MBTU) (MBTU)
MONTH

JAN 0.00 402.18 193.67 0.00 0.0000 0.0000

FEB 0.00 349.67 167.88 0.00 0.0000 0.0000

MAR 0.00 386.57 185.58 0.00 0.0000 0.0000

APR 0.00 400.28 193.16 0.00 0.0000 0.0000

MAY 0.00 402.18 193.67 0.00 0.0000 0.0000

JUN 0.00 369.07 176.99 0.00 0.0000 0.0000

JUL 0.00 402.18 193.67 0.00 0.0000 0.0000

AUG 0.00 402.18 ]93.67 0.00 0.0000 0.0000

SEP 0.00 369.07 176.99 0.00 0.0000 0.0000

_DCT 0.O0 402.18 193.67 0.00 0.0000 0.0000

NOV 0.00 353.47 168.90 0.00 0.0000 0.0000

ANNUAL 0.00 4625.43 2223.36 0.00 0.0000 0.0000

1.69



SIMPLE STRUCPURE RUN 3, CHICAGO DIVIDE INTO ZONES; ADD PLENUM DOE-2.1E-001 Thu Nov 4 16_29:40 1993LDL RUN 3
DESIGN-DAYSIZING OF VAV SYST[_d SHOW ALL REPORTS
REPORT- LS-K "BUILDING" INPUT FUELS St_g4ARY WEATHER FILE- TRY CHICAGO
.............................................................................. . ..................................................

BUILDING

.... LIGHTING .... EQUIPMENT .......... PROCESS .........

TASK LIGHTING TOTAL LIGHTING GENERAL _UIPMENT PROCESS ELECTRIC PROCESS GAS PROCESS HOT WATER
(kWH) (KWH) (KWh) (!_) (_TU) (MBTU}

MONTH

JAN 0.00 1904.24 917.01 0,00 0.0000 0.0000

FE8 0.00 1655.62 794,91 0.00 0.0000 0.0000

MAR 0.O0 1830.37 878.71 0.00 0.0000 0.0000

APR 0.00 1895.24 914.61 0.00 0.0000 0.0000

MAY 0.00 1904.24 917.01 0.00 0.0000 0.0000

JUN 0.00 1747.50 838.01 0.00 0.0000 0.0000

JUL 0.00 1904,24 917.01 0.00 0.0000 0,0000

AUG 0.00 1904.24 917.01 0.00 0.0000 0.0000

SEP 0.00 1747.49 838.01 0.00 0.0000 0.0000

OCT 0.00 1904.24 917.01 0.00 0.0000 0.0000

NOV 0.00 1673.62 799.71 0.00 0.0000 0.0000

DEC 0,00 1830.37 878.71 0.00 0.0000 0.0000

..................... ............................. . ............

ANNUAL 0.00 21903.13 10529.22 0.00 0.0000 0.0000

1.70



SIMPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZONES; ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29'40 1993LDL RUN 3
DESIGN-DAY SIZINC OF VAV SYSTEM SHOW ALL REPORTS

REPORT- LS-L MANAGEMENT AND SOLAR SUMMARY FOR SPACE SPACEI-I WEATHER FILE- T_Y CHICAGO
.................................... . ................ . ...........................................................................

DATA FOR SPACE SPACEI-I

NUMBER OF HOURS AVERAGE DAILY MAXIMUM HOURLY

MANAGEMENT SOLAR RADIATION SOLAR RADIATION

WOULD BE INTO SPACE INTO SPACE

MONTH EMPLOYED (BTU/DAY ) (BTU/HR ) '

JAN 0. 91833.594 44721 133

FEB 0. 106403 789 44042 688

MAR 0. 101484 391 40590 414

APR 0. 121678 523 32228 947

MAY 0 114414 562 25011 039

JUN 0 119506 453 19855 189

JUL 0 124538 578 22544 020

AUG 0 124817 953 28443 521

SEP 0 141770 906 36432.680

OCT 0 124279.734 41222.324

NOV 0. 92218.547 43065.477

DEC 0. 58324.055 42647.609

..................................

ANNUAL O. 110041.141 44721,133

1.71



SIMPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZONES. ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29:40 1993LDL RUN 3

DESIGN-DAY SIZING OF VAV SYSTE]4 SHOW ALL REPORTS

LDS-REP-I = HOURLY-REPORT PAGE i - 1
.................................................................................................................................

HHDDHH GLOBAL GLOBAL GLOBAL BUILDING

DRY BULB WIND GLOBAL SENSIBLE

TEMP SPEED SOLAR CLG LOAD

F KNOTS BTU/H_- BTU/HR

SOFT
.... ( 4) .... (17) .... (15) .... (19)

8 5 I 77.2 6.5 0,0 13754.

8 5 2 75.4 6,5 0.0 11618.
8 5 3 73.9 6.5 0.0 9722.

8 5 4 72.7 6,5 0.0 8061.

8 5 5 71.8 6,5 0.0 6637.

8 5 6 71.2 6,5 14.7 9282.

8 5 7 71.0 6,5 73.7 16061.

8 5 8 71.8 6,5 136.0 48682.

8 5 9 73.9 6,5 191.7 54022.

8 510 77.2 6.5 237.0 58066.

8 511 81.0 6,5 268.7 59631.

8 512 84.8 6,5 284.9 58113.

8 513 88.1 6.5 284.3 66171.

8 514 90.2 6.5 266.9 73522

8 515 91.0 6,5 234.1 77069

8 516 90.8 6,5 188.0 78377

8 517 90.2 6.5 131.6 79840

8 518 89.3 6,5 69.1 66388

8 519 88.1 6.5 11.3 51033

8 520 86.6 6.5 0.0 41320

8 521 84.8 6,5 0.0 33620

8 522 83.0 6.5 0.0 29098

8 523 81.0 6.5 0.0 25137

8 524 79.0 6.5 0.0 21617

DAILY SUMMARY (AUG 5)

MN 71.0 6.5 0.0 6637,

MX 91.0 6.5 284.9 79840.

SM 1944,0 156.4 2391.8 996843.

AV 81.0 6.5 99.7 41535,

MONTHLY SUI_Y (AUG)
MN 71.0 6.5 0.0 6637.

MX 91.0 6.5 284.9 79840.

SM 1944.0 156.4 2391,8 996843,

AV 81.0 6.5 99.7 41535,

YEARLY SUMMARY

MN 71.0 6.5 0.0 6637,

MX 91,0 6.5 284.9 79840.

SM 1944.0 156.4 2391.8 996843.

AV 81.0 6.5 99.7 41535,

1.72



SIMPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZONE,S: ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29:40 1993LDL RUN 3

DESIGN-DAY SIZING OF VAV SYST_ SHOW ALL REPORTS

LDS-REP-I . HOURLY-REPORT PAGE 2 - I
........... ..-. ..................................................................................................................

GLOBAL GLOBAL GLOBAL BUILDING

DRY BULB WIND GLOBAL SENSIBLE

TE:HP SPEED SOLAR CLG LOAD

F KNOTS B'TU/HR- BTU/HR
SO'n'

.... ( .4) .... (17) .... {15) .... (19)
8 5 1 61.0 7.0 0.0 2620.

8 5 2 59.0 0.0 0.0 1178.

8 5 3 57.0 4.0 0.0 358.

8 5 4 57,0 5.0 0.0 183.

8 5 5 55.0 4.0 0.0 146.

8 5 6 52.0 0.0 14.7 1928.

8 5 7 57.0 0.0 73.1 9782.

8 5 8 62.0 0.0 134.4 44195.

8 5 9 68.0 0.0 154.7 50107.

8 510 72 0 3.0 228.6 57516.

8 511 74 0 0.0 263.1 61080.

8 512 76 0 7.0 280.5 59162,

8 513 77 0 6.0 262.1 66258.

8 514 78 0 5.0 246.5 72205.

8 515 77 0 6.0 216.3 74465.

8 516 76 0 6 0 131.7 71804.

8 517 77 0 9 0 72.3 69819.

8 518 76 0 9 0 32.9 54277.

8 519 75.0 7 0 6.3 40991.

8 520 72.0 7 0 0.0 32576.

8 521 69.0 4 0 0.0 24984.

8 522 68.0 4 0 0.0 21017.

8 523 67.0 4 0 0.0 17755.

8 524 66.0 6 0 0.0 14905.

DAILY SUHM_Y (AUG 5}

MN 52.0 0.0 0.0 146.

MX 78.0 9.0 280.5 74465.

SH 1628.0 103.0 2117.3 849310.

AV 67.8 4.3 88.2 35388.

• MONTHLY SU_E4ARY (AUG)

MN 52.0 0.0 0.0 146.

MX 78.0 9.0 280.5 74465.

SH 1628.0 103.0 2117.3 849310.

AV 67.8 4.3 88.2 35388.

YEARLY SUMMARY

MN 52.0 0.0 0.0 146.

MX 78.0 9.0 280.5 74465.

SH 1628.0 103.0 2117.3 849310.

AV 67.8 4.3 88.2 35388.

1.73



SIMPLE STRUCTURE RUN 3, CHICAGO DrVIDE INTO ZONES_ ADD PLENUM DOE-2.IE-001 Thu Nov 4 16:29:40 1993SDL RUN 1
DESIGN-DAY SIZING OF VAV SYSTEM SHOW ALL REPORTS

REPORT- SV-A SYSTEM DESIGN PARAMETERS SYST-I WEATHER FILE- TRY CHICAGO i
........... . ........................ . ............................................................................................

SYSTEM SYSTEM ALT ITUDE FLOOR AREA MAX

NAME TYPE MULTI PLIER (SOFT ) PEOPLE

SYST- i VAVS 1. 020 5000.0 52.

SUPPLY RETURN OUTSIDE COOLING HEATING COOLING HEATING

FAN EL_: DELTA-T FAN ELBC DELTA-T AIR CAPACITY SENSIBLE CAPACITY EIR EIR

(CFM) (KW) (F) (CF14 ) (KW) (F) RATIO (KBTU/HR} (SHR) (KBTU/HR) (BTU/8TU) (BTU/BTU)

6354. 7.311 3.6 0. 0.000 0.0 0.167 195.964 0.770 -44.161 0.00 0.37

SUPPLY EXHAUST MINIMUM OUTSIDE COOLING EXTRACTION HEATING ADDITION

ZONE FLOW FLOW FAN FLOW AIR FLOW CAPACITY SENSIBLE RATE CAPACITY RATE

NAME (CFM ) (CFM ) (KW) RATIO (CF14 ) (KBTU/HR) (SHR) (KBTU/HR) (KBTU/HR} (KBTU/HR) MULTIPLIER

SPACE5- l 1454. 0. 0.000 0.300 408. 0.00 0 00 25.13 -91.09 -75.39 1.0

SPACEI- i 1909. 0. 0.000 0.300 224. 0.00 0 00 32.99 -119.59 -98.98 1.0

SPACE2-1 887. 0. 0.000 0.300 102. 0.00 0 00 15.33 -55.58 -46.00 1.0

SPACE3-1 1268. 0. 0.000 0.300 224. 0.00 0 00 21.92 -79.45 -65.75 1.0

SPACFA- I 835. 0. 0.000 0.300 102. 0.00 0 00 14.42 -52.28 -43.26 1.0

PLENUM-I _0. O. 0.000 0.000 O. 0.00 0 00 0.00 0.00 0.00 1.0



SIMPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZONES; ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29'40 19935DL RUN I

DESIGN-DAY SIZING OF VAV SYSTI21 SHOW ALL REPORTS

REPORT- SS-D PLANT MONTHLY LOADS SUMMARY FOR DEFAULT-PLANT WEATHER FILE- TRY CHICAGO
............. ............................ . .... . .... . .............................................................................

........ CO0 LI NG ................ H EAT I NG ............ EL EC - - -

MAX _ _ IMUM ELEC- MAX IMIJW

COOLING TIME DRY- WET- COOLING HEATING TIME DRY- WET- HEATING TRICAL ELSC

ENERGY OF MAX BULB BULB LOAD ENERGY OF MAX BULB BULB LOAD ENERGY LOAD

MONTH (MBTU) DY HR TE24P TEMP (KBTU/HR) (MBTU) DY HR TE_4P TE_P (KRTU/HR) (KWH) (KW)

JAN 0.00000 0.000 -32.540 7 8 -I.F -I.F -441.109 3078. 12.721

FEB 0.00000 0.000 -25.221 4 g 7.? 6.F -419.194 2665. 12.701

MAR 0.00000 0.000 -15.190 25 8 14.F 12.F -377.563 2904. 12.371

APR 1.52664 29 18 69.F 65.F 68.311 -5.705 8 8 30.F 27.F -246.024 2992. 13.298

MAY 5.10064 21 14 85.F 75.F 132.661 -0.420 9 9 43.F 39.F -40.320 3085. 14.424

JUN 14.55954 20 16 90.F 77.F 178.041 0.000 0.000 3054. 15.339

o'IIL 28.78266 8 16 92.F 74.F 214.902 0.000 0.000 3779. 18.522

AUG 23.67940 19 16 90.F 71.F 183.011 0.000 0.000 3545. 17.242i

SEP 9.23581 11 16 86.F 72.F 138.083 -0.227 23 8 36.F 34.F -99.033 2932. 15.530

OCT 2.26933 4 17 78.F 61.F 49.778 -2.190 21 8 30.F 29.F -258.277 2994. 12.617

NOV 0.35773 I 16 72.F 59.F 54.561 -12.995 25 8 27.F 25.F -325.673 2644. 13.017

DEC 0.00000 0.000 -25,768 26 8 I5.F 15.F -393.064 2940. 12.345 "
................ . ....................................

TOTAL 85.512 -I18.258 36610.

MAX 214. 902 -441.109 18. 322

MAXIMUM DAILY INTEORATED COOLING LOAD (DES DAY ) 2274.994 (KBTU}

MAXIMUM DAILY INTEGRATED COOLING LOAD (W'rHFILE) 2147. 572 (KBTU)

1.74



SIMPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZONES; ADD PLENUM DOE-2.1E-001 Thu Nov 4 16=29.40 1993SDL RUN I
DESIGN-DAY SIZING OF VAV SYSTEI4 SHOW ALL REPORTS

REPORT- SS-E PLANT MONTHLY LOAD HOURS FOR DEFAULT-PLANT WEATHER FILE- TRY CHICAGO
.... .. ........ .-.. ............. .....°_.. ............................ ........... ........................ . ...................... .°.

................. N U M B E R 0 F H 0 U R S ................... COINCIDE_ LOADS"

HOURS HOURS HEATING ELE_'TRIC
HOURS HOURS COINCIDENT HOURS HOURS HOURS HOURS FLOATING LOAD AT LOAD AT

COOLING HEATING COOL-HEAT HOURS HEATING COOLING HOURS FANS NIGHT WHEN COOLING COOLING

MONTH LOAD LOAD LOAD FLOATING AVAIL. AVAIL. FANS ON CYCLE ON VENTING FANS ON PEAK PEAK

(KB?U/HR) (KW)

JAN 0 305 0 439 744 0 305 63 0 0 0.000 0.475

FEB 0 256 0 416 672 0 256 47 0 0 0.000 0.475

lIAR 0 240 0 504 715 29 248 17 0 8 0.000 0.475

APR 69 102 0 549 516 204 229 0 0 58 0,000 11.735

NAY I15 40 0 589 485 259 220 0 0 65 0.000 13. 348

JUN 203 0 0 517 171 549 207 0 0 4 0.000 15.156

JUL 241 0 0 503 7 737 241 0 0 0 0.000 17.942

AUG 238 0 0 506 43 701 238 0 0 0 0.000 16,987

SEP 155 13 0 552 346 374 205 0 0 37 0.000 14.658

OCT 99 86 1 560 511 233 225 0 0 41 0. 000 11.103

NOV 12 186 0 522 686 34 209 1 0 11 0.000 12.583

DEC 0 276 0 468 744 0 276 45 0 0 0.000 0.475
...................................... d .....................................

ANNUAL 1132 1504 I 6125 5640 3120 2859 173 0 224

1.75



SIMPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZONE.g_ADD PLENUM DOE-2,1E-001 Thu Nov 4 16:29:40 1993SDL RUN 1
DESIGN-DAYSIZING OF VAV SYSTEM SHOW _ REPORTS
REPORT- SS-M FAN ELECTRIC ENERGY FOR PI._ DEFAUL_'-PLANT _W..ATHERFILE- TRY CHICAGO
......................... . ................................................. . .....................................................

FAN ELECTRIC F_ ELECTRIC FA/_ELECTRIC FAN ELECTRIC
ENERGY DURING ENERGY DURING ENE[.GYDURING ENERGY DURING

HEATING COOLING HEATING-COOLING FLOATING
MONTH (KWH) (KWH) (K'ai) (KWH)

JAN 2 56. 361 0. 000 0. 000 0. 000

FEB 214. 658 0. 000 0. 000 0. 000

MAR 188. 892 0. 000 0. 000 5. 833

APR 77. 282 59.311 0.000 45. 241

MAY 29.165 172.787 0.000 61.428

JUN 0.000 465.212 0.000 1.377

JUL 0.000 957.790 0.000 0.000

AUG 0.000 723.851 0.000 0.0O0

SEP 9.505 303.856 0.000 32.739

OCT 63.882 77.672 0.729 31.766

NOV 148. 524 13.215 0. 000 8.918

DEC 230.728 0.0O0 0.000 0.000
......................................................

ANNUAL 1218.994 2773.703 0.729 189.301

1.76



SIMPLE STRUCTURERUN 3. CHICAGO DIVIDE INTO ZONES; ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29:40 1993SDL RUN i
DESIGN-DAYSIZING OF VAV SYSTI_4 SHOW ALL REPORTS
REPORT- SS-A SYST_ MONTHLY LOADS SUMMARY FOR SYST-I WEATHER FILE- TRY CHICAGO
...... . ........................ . .............. . ................. . ....... ...... ........................ .°... .................. _...

........ COOLING ................ HEATING ........... E L E C - " "

MAX_ MAXIM_ ELEC- MAXIMt_
COOLING TIME DRY- WET- COOLING HEATING TIME DRY- WET- HEATING TRICAL ELEC
ENERGY OF MAX BULB BULB LOAD ENERGY OF MAX BULB BULB LOAD ENERGY LOAD

NORTH (M3TU) DY HR T_4P TENP (KBTU/HR) (I,IBTU) DY HR TSI4P TEHP (KBTU/HR) (KWH) (ICi¢)

JAN 0.00000 0.000 -32.540 7 8 -1.F -I.F -441. I09 3078. I2.721

FEB 0.00000 0.000 -25.221 4 R 7.P 6.F -419.194 2665. 12.701

NAR 0.00000 0.000 -15.190 25 8 14.F 12.F -377.563 2904. 12.371

APR 1.52664 29 18 69.F 65.F 68".311 -3.705 8 8 30.F 27.F -246.024 2992. 13.298

HAY 5.10064 21 14 85.F 75.F 132.661 -0.420 9 9 43.F 39.F -40.320 3085. 14.424

JUN 14.55954 20 16 90.F 77.F 178.041 0.000 0.000 3054. 15.339

JUL 29.78266 9 |6 92.F 74.F 214.902 0.000 0.000 3779. 18.322

AUG 23.67940 19 16 90.F 71.F 183.011 0.000 0.000 3545. 17.242

SEP 9,23581 11 16 86,F 72,F 138.083 -0.227 23 8 36.F 34.F -99.033 2932. 15.530

OCT 2.26933 4 17 78.F 61,F 49.778 -2.190 21 8 30.F 29.F -258.277 2994. 12.617

NOV 0.35773 I 16 72.F 59.F 54.561 -12.995 25 8 27.F 25.F -325.673 2644. 13.017

DEC 0.00000 0.000 -25.768 26 8 15.F 15.F -393.064 2940. 12.345 "
.... .................................................

TOTAL 85.512 -128.258 36610.

MAX 214,902 -441.109 18.322

1.77



SIMPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZONES) ADO PLENUM DOE- 2.1E-001 Thu Nov 4 16:29:40 1993SDL RUI( I

DESIGN-DAY SIZING OF VAV SYSTEI4 SHOW ALL REPORTS

REPORT- SS-B SYST_ MONTHLY 5GADS SUMMARY FOR SYST-I WEATHER FILE- TRY CHICAGO
4--°.. ........ . ........... . ........................ °.... ° .... .--" ...................................................................

- -Z O N E C O O L I N G.... Z O N E M E A T I N G - + - B A S E B O A R D S .... PREHEAT OR FURN FAN ELEC--

MAXI_ MAXIM_ NAXIM_ MAXIMUM

COOLING BY COOLING BY HEATING BY HEATING BY BASEBOARD BASEBOARD PREHEAT COIL DREHKAT COIL

ZONE COILS OR ZONE COILS OR ZONE COILS OR ZONE COILS OR HEATING HEATING ENERGY OR ELEC ENERGY OR ELEC

NAT VENTIL NAT VENTIL FURNACE FURNACE E2_ERGY ENERGY FOR FIJRN FAN FOR FURN FAN

MONTH [MBTU) (KBTIJ/MR) (MBTD) (KBTU/HR) (MBTU) (KBTU/HR) (MBTU) (KBTU/HR)

JAN 0.00000 0.000 -17.82038 -297.657 0.00D00 D.O00 -4,75593 -67.279

FEB 0.00000 0.000 -14,18888 -294.461 O.O0O00 0.00O -2.92867 -51.287

MAR 0,OO000 0.000 -8.90534 -273.295 0,00000 0.000 -0.85343 -49.556

APR 0,00000 O.000 -2.10489 -209.516 0.00000 0.000 -0,02173 -8.605

MAY 0.00000 O.000 -0.07233 -20.454 0.00000 0.000 0.0O00O 0.000

0.00000 O.O00 0.00000 O.O00 O.O000O O.OOO O.O00OO O.O00

JUL 0.00000 0.000 O.OOOO0 0.000 O.OOOO0 O.OOO O.OOO00 0.000

AUG 0.00000 O.OOO 0.00000 0.000 0.00000 0.000 0.00000 0.000

SEP 0.00000 0.000 -0,09337 -63.534 O.00O00 0,00O -0,00095 -0.948

OCT 0.00000 0.000 -I.16098 -195.242 0.0O000 0.000 -0.02610 -7.933

NOV O,00000 0.000 -8.25455 -257.724 0.00000 O.000 -0.2_340 -15.096

DEC O.OOO00 O.00O -15.28043 -282.811 0,00000 0.000 -1.52668 -42.234
...............................................................................

TOTAL 0.00O -67.881 0.000 -I0.327

MAX 0.000 -297.637 0.000 -67.279

1.78



SIMPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZONES; ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29:40 1993SDL RUN 1

DESIGN-DAY SIZING OF VAV SYST_ SHOW ALL REPORTS
REPORT- SS-C SYST_ MONTHLY LOAD HOURS FOR SYST-I WEATHER FILE- TRY CHICAGO
.... .... . ........... ................ . ........................... . ............. . ................ . ............................. .....

................. N U N B E R O F H O U R S .................... COINCIDENT LOADS--

HOURS HOUP_ HEATING ELECTRIC

HOURS HOURS COINCIDENT HOURS I_RS HOURS HOURS FLOATING LOAD AT LOAD AT

COOLING HEATING COOL-HEAT I¢_'JRS HEATING COOLING HOURS FANS NIGHT WHEN COOLING COOLING

MONTH LOAD LOAD LOAD FIX)ATING AVAIL. AVAIL. FANS ON CYCLE ON VENTING FANS ON PEAK PEAK

(KBTU/HR) (KW)

JAN 0 305 0 439 744 0 305 63 0 0 0.000 0.475

FEB 0 256 0 416 672 0 256 47 0 0 0.000 0.475

MAR 0 240 0 504 711 29 248 17 0 8 0.000 0.475

APR 69 102 0 549 504 204 229 0 0 58 0.000 11.735

MAY 115 40 0 589 4S2 259 220 0 0 65 0.000 13.348

JIJN 203 0 0 517 147 549 207 0 0 4 0.000 15.156

JUL 241 0 0 503 2 737 241 0 0 0 0.000 17.942

AUG 238 0 0 506 30 701 238 0 0 0 0.000 16.987

SEP 155 13 0 552 314 374 205 0 0 37 0.000 14.658

OCT 99 86 1 560 494 233 225 0 0 41 0.000 11.103

NOV 12 186 0 522 676 34 209 1 0 II 0.000 12.583

DEC 0 276 0 460 744 0 276 45 0 0 0.000 0.475
....... . ............... ..... .............. . ..... ... .......................

ANNUAL 1132 1504 1 6125 5490 3120 2859 173 0 224

1.79



SIMPLE STRUCTURERUN 3, CHICAGO DIVIDE INTO ZONES; ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29:40 1993SDL RUN I
DESIGN-DAYSIZING OF VAV SYSTE_I SHOW ALL REPORTS
REPORT- SS-H SYST_ MONTHLY LOADS SUMMARY FOR SYST-I WF,ATHER FILE- TRY CHICAGO
............ .... ..... . ........................................... ° ............ . ................ p .................................

- -F A N E L E C..... F U E L H EA T.... F U E L C O O L- - -E L E C H E A T- - -E L E C C O O L- -

MAXIN_ MAXIM_ MAXIMUM MAXIMUM MAXIMUM
FAN FAN GAS OIL GAS OIL GAS OIL GAS OIL ELECTRIC ELECTRIC ELECTRIC ELECTRIC

ENERGY LOAD _ERGY LOAD _ERGY LOAD ENERGY LOAD ENERGY LOAD
MONTH (IO/H) (KW) (MBTU} (KBTU/HR) (MBTU) (KBTU/HR} (1661) (KW) (KWH) (KW)

JAN 256. 3.984 0.000 0.000 0.000 0.000 0. 0.000 0. 0.000

FEB 215. 3.878 0.000 0.000 0.000 0.000 0. 0.000 0. 0.000

MAR 195. 3.320 0.000 0.000 0.000 0.000 0. 0.000 0. 0.000

APR 182. 2.198 0.000 0.000 0.000 0.000 0. 0.000 0. 0.000

MAY 263. 2.955 0.000 0.000 0.000 0.000 0. 0.000 0. 0.000

J_ 469. 4.156 0.000 0.000 0.000 0.000 0. 0.000 O. 0.000

JUL 958. 7.304 0.000 0.000 0.000 0.000 0. 0,000 O. 0.000

AUG 724. 5.987 0.000 0.000 0.000 0.000 0. 0.000 0. 0.000

SEP 346. 4.123 0,000 0.000 0.000 0.000 0. 0.000 0. 0.000

OCT 173. I. 794 0.000 0.000 0.000 0.000 0. 0.000 0. 0.000

NOV 171. 3. 021 0. 000 0. 000 0. 000 0. 000 0. 0.0 00 0. 0. 000

DEC 231. 3.543 0.000 0.000 0.000 0.00O 0. 0.000 0. 0.000
........... . ............................................................................................

TOTAL 4181. 0.000 0.000 0. 0.

7.304 0.000 0.000 0.000 0.000

1.80



SIMPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO Z(JNES. ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29:40 1993SDL RUN 1

DESIGN-DAY SIZING OF VAV SYSTEM SHOW ALL REPORTS

REPORT- SS-I SYSTEm4 MONTHLY SENSIBLE LATENT SUMMARY FOR SYST-I WEATHER FILE- TRY CHICAGO
.... . .... . .......................................................................................................................

SENS IBLE LATENT MAX TOTAL SENS IBLE LATENT MAX TOTAL

COOLING COOLI NG COOLING SENS IBLE T IME HEAT ING HEAT IbiG HEAT ING

ENERGY ENERGY ENERGY HF.AT RATIO OF MAX ENERGY ENERGY ENERGY
NONTH (MBTU) (V,BTU) (KBTU/HR) AT 14AX DY HR (MBTU) (METU) (KBTU/HR)

JAN 0.00000 0.00000 0.000 -32.54049 0.00000 -441.10925

FEB 0.00000 0.00000 0.000 -25.22139 0.00000 -419.19385

IO_A 0.00000 0.00000 0.000 -15.18957 0.00000 -377.56302

APE 1.46930 0.05734 68.311 0.848 29 18 -3.70518 0.00000 -246.024

NAY 4 54812 0.55252 132.661 0.777 21 14 -0.42017 0.00000 -40.320

JUN 13 34809 1.21146 178,041 0.793 20 16 0.00000 0.00000 0.000

JUL 25 94250 2.84016 214.902 0.883 8 16 0.00000 0.00000 0.000

AUG 21 18397 2.49544 183.011 0.919 19 16 0.00000 0.00000 0.000

SEP 8 60116 0.63464 138.083 0.849 11 16 -0.22747 0.00000 -99.033

OCT 2 17180 0.09753 49.778 1.000 4 17 -2.19046 0.00000 -258.277

NOV 0 35701 0.00072 54.561 1.000 I 16 -12.99550 0.00000 -325.673

DEC 0 00000 0.00000 0.000 -25.76809 0.00000 -393.06366
.............................. . ...... . .........................

TOTAL 77.622 7.890 -118.258 0.000

MAX 214,902 0.883 -441.109

1.81



SIHPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZONES' ADD PLENUM DO£-2.1£-001 Thu Nov 4 16:29:40 1993SDL RUN 1

DESIGN-DAY SIZING OF VAV SYST_ SHOW ALL REPORTS

REPORT- SS-J SYST_ PEAK HEATING AND COOLING DAYS FOR SYST-I DESIGN DAY WEATHER FILE- TRY CHICAGO
............. . .......... . .......... .-.. ..... . .............. ..... ............................................................... ..

..... COOLING ........ HEATING- - - DAY COOLING PEAK

AUG 5 JAN 7 AUG 5

HOURLY HOURLY HOURLY

COOLING SENSIBLE DRY- WET- HEATING DRY- WET- COOLING SENSIBLE DRY- WET-

LOAD HEAT BULB BULB LOAD BULB BULB LOAD HEAT BULB BULB
HOUR (KBTU) PATIO TEMP TDtP (K_TU) TDIP T_IP (KBTU) RATIO TDIP TEHP

I 0.000 0.000 77.F 67.F 0.000 -4.F -4.F 0.000 0 000 77.F 67.F

2 0.000 0.000 75.F 66.F -178.801 -4.F -4.F 0.000 0.000 75.F 66.F

3 0.000 0.000 74.F 65.F 0.000 -4.F -4.F 0.000 0.000 74.F 65.F

4 0.000 0.000 72.F 64.F -182.454 -4.F -4.F 0.000 0.000 72.F 64.F

5 0.000 0.000 71.F 64.F 0.000 -3.F -3.F 0.000 0.000 71.F 64.F

6 178.437 _ 0.964 71.F 64.F -183.025 -2.F -2.F 178.437 " 0.964 71.F 64.F

7 166.582 * 0.962 71.F 63.F 0.000 -I.F -I.F 166.582 " 0.962 71.F 63.F

8 160.428 _ 0.928 71,F 64.F -454.447 0.F 0.F 160.428 " 0.928 71.F 64 F

9 165.387 * 0.928 74.F 64.F -305.233 I.F I.F 165.387 " 0.928 74.F 64 F

10 173.594 _ 0.925 77.F 66.F -244.819 2.F 2.F 173.594 " 0.925 77.F 66 F

11 180.833 " 0.925 81.F 67.F -212.502 3.F 3.F 180.833 " 0.925 81.F 67 F

12 187.542 t 0.928 84.F 69.F -189.837 4.F 4.F 187.542 " 0.928 84.F 69 F

13 201.795 , 0.910 88.F 71.F -175.410 5.F 5.F 201.795 " 0.910 88.F 71F

14 211.104 " 0.899 90.F 72.F -154.956 5.F 5.F 211.104 • 0.899 90 F 72.F
15 217.218 " 0.895 91.F 72.F -140.301 6.F 6.F 217.218 " 0.895 91F 72.F
16 218.057 " 0.893 90.F 72.F -134.147 5.F 5.F 218.057 " 0.893 90 F 72.F

17 213.977 * 0.892 90.F 72.F -135.070 5.F 5.F 213.977 " 0.892 90 F 72.F

18 0.000 0.000 89.F 72.F -134.246 4.F 4.F 0.000 0.0O0 89 F 72.F

19 0.000 0.000 88.F 71.P 0.000 3.F 3.F 0.000 0.000 88 F 71.F

20 0.000 0.000 86.F 71.F 0.000 I.F 2.F 0.000 0.000 86 F 71.F

21 0.000 0.000 84.F 70.F 0.000 0.F 0.F 0.000 0.000 84.F 70.F

22 0.000 0.000 83.F 69.F 0.000 -1.F -1.F 0.000 0.000 83.F 69.F
23 0.000 0.000 81.F 68.F 0.000 -3.F -2.F 0.000 0.000 81.F 68.F

24 0.000 0.000 79.F 67.F 0.000 -4.F -3.F 0.000 0.000 79.F 67.F
.........................

SUM 2274.955
MAX 218.057 -454.447

SYST_4-TYPE VAVS SOFT/TON 275.2
COOLING PEAK 43.61 (BTU/HR- SQFT) HEATING PEAK -90.89 (BTU/HR- SQb_T)
SUPPLY AIR PEAK FLOW 1.27 (CFM/SQFT) NIN-OA/PERSON 20.40 (CFM )
OA FRAC AT CLG PEAK 0.167 OA FRAC AT HTG PEAK 0,222

, ASTERISKS INDICATE HOURS LOADS NOT NET

1.82



SIMPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZONES_ ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29:40 19935DL RUN I

DESIGN-DAY SIZING OF VAV SYSTt_H SHOWALL REPORTS

REPORT- SS-J SYSTBH PEAK HEATING AND COOLING DAYS FOR SYST-I WEATHER FILE- TRY CHICAGO
.... ............ . ......................... . ............................ ........ . ........... . .....................................

..... COOL I NG ........ H EAT I NG- - - DAY COOLING PEAK

JUL 8 JAN 7 JUL 8

HOURLY HOURLY HOURLY

COOLING SENSIBLE DRY- WET- XEATING DRY- WET- COOLING SENSIBLE DRY- WET-

LOAD HEAT BULB BULB LOAD BULB 8UI,B LOAD HEAT BULB BULB

HOUR (KBTU) PATIO TD4P TEMP (I_BTO) TI_IP TI_P (KBTU) PATIO TD4P Tn4P

1 0.000 0.000 76.F 60.F 0.000 6.F 6.F 0.000 0.000 76.F 60.F

2 0.000 0.000 76.F 68.F -146.914 4.P 4,F 0,000 0,000 76.? 68.F

3 0.000 0.000 75.F 68.F 0.000 2.F 2.F 0,000 0.000 75.F 60.F

4 0,000 0.000 74.F 68.F o155.152 2.F 2 F 0.000 0.000 74.F 68.F

S 0.000 0.000 73.F 67.F 0.000 2.F 2 F 0.000 0.000 73,F 67.F

6 0.000 0.000 72.F 67.F -163.423 I.F I F 0.000 0.000 72.F 67.F

7 164.625 * 0.913 72.F 67.F 0.000 O.F 0 F 164.625 * 0.913 72.F 67.F

8 184.814 * 0.860 77.F 70.F -441.109 -I.F -1F 184.814 * 0.860 77.F 70.F
9 182.204 " 0.855 83.F 72.F -287.347 0.F 0 F 182,204 * 0.855 83.F 72.F

I0 193.900 * 0.841 86.F 74.F -233.795 2.F I F 193.900 * 0.841 86.F 74.F

11 196.262 * 0.865 89.F 74.F -198.142 4.F 3 F 196.262 * 0.865 89.F 74.F

12 193.265 * 0.901 90.F 73.F -167.741 6.F 5 F 193.265 * 0.901 90.F 73.F

13 202.205 * 0.898 91.F 73.F -149.663 8.F 6 F 202.205 * 0.898 91.F 73.F

14 208.722 * 0.900 92.F 73.F -128.669 9.F 7 F 208.722 • 0.900 92.F 73.F

15 214,902 * 0,883 92,F 74.F -t12.424 IO.F 8 F 214.902 * 0.883 92.F 74.F

16 205.470 0.905 93.F 73.F -I06.730 9.F 7 F 205.470 0.905 93.F 73.F

]7 201.179 0.903 93.F 73.F -I07.148 8.F 6 F 201.179 0.903 93.F 73.F

18 0.000 0.000 92.F 73.F -I15,849 5 F 4 F 0.000 0.000 92.F 75.F

19 0.000 0.000 90.F 72.F 0.000 4 F 3 F 0.000 0.000 90.F 72.F
20 0.000 0.000 83.F 70.F 0.000 2 F 1F 0.000 0.000 83.F 70.F "

21 0.000 0.000 82.F 68.F 0.000 3 F 2 F 0.000 0.000 82.F 68.F
22 0.000 0.000 82.F 70.F 0.000 4 F 3 F 0.000 0.000 82.F 70.F
23 0.000 0.000 82.F 70.F 0.000 4 F 3 F 0.000 0.000 82.F 70.F

24 0.000 0.000 80.F 69.F 0.000 5 F 4 F 0.000 0.000 80,F 69,F
.... . ..... .... ...........

SUM 2147.547
MAX 214.902 -441.109

SYST_-TYPE VAVS SQFT/TON 279.2

COOLING PEAK 42.98 (BTU/HR- SOFT) HEATING PEAK -88.22 (BTU/HR- SQFT)
SUPPLY AIR PEAK FLOW 1.27 (CFM/SOFT) MIN-OA/PERSON 20.40 (CFM )
OA FRAC AT CLG PEAK 0. 172 OA FRAC AT HTG PEAK 0.230

* ASTERISKS INDICATE HOURS LOADS NOT MET

1.83



SIMPLE STRUCTURE RUN 3. CHICAGO DIVIDE INTO ZONES; ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29"40 1993SDL RUN 1
DESIGN-DAY SIZING OF VAV SYSTSH SHOW ALL REPORTS
REPORT' SS-K SPACE TEMPERATURE SUNIdARY SYST-I WEATHER FILE- TRY CHICAGO
................. . ............... .. ............ °. ............... . ....... . ....... . ...... . ............ . ......................... ...

A V E R A G E S P A C E T E N P AVERAGE TBNPERA'rURE DIFFERENCE SLUED TE_P DIFFEP,E_CE
BETWEEN BETWEEN BETWEEN BETWEEN BETWEEN HUMIDITY RATIO

OUTDOOR& OUTDOOR& OUTDOOR& OUTDOOR& OUTDOOR& DIFFERENCE

ROON AIR ROOM AIR ROOM AIR ROOM AIR ROOM AIR BETWEEN

ALL COOLING HEATING FAN ON FAN OFF ALL FAN ON FAN OFF HEATING ALL OUTDOOR AND
HOURS HOURS HOURS HOURS HOURS HOURS HOURS HOURS HOURS HOURS BOON AIR

NONTH [F) (F) (F) (F) (F) (F) (F) (F) (F) (F) (FRAC. OR MULT, )

JAN 62.16 65.65 65.65 59.74 -36.82 -40.46 -34.29 514.20 1141.49 -0.00103

FEB 62.36 66.19 66.19 60.00 -34.84 -38.08 -32.85 406.20 975.57 -0.00091

MAR 65.34 68.59 68.71 63.66 -26.97 -30.75 -25.09 311.82 840.66 -0.00110

APR 71.74 74.21 70.63 72.68 71.31 -20.15 -19.85 -20.29 116.27 607.26 -0.00082

MAY 75.54 77.37 71.89 75.96 75.36 -18.76 -15.96 -19.94 41.85 583.60 -0.00072

JUN 79.66 78.22 78.16 80.27 -12.57 -6.37 -15.07 387.11 -0.00075 !

JUL 82.88 79.19 79.19 84.65 -7.31 -1.59 -10.15 289.98 0.00127

AUG 80.77 78.62 78.62 81.79 -8.93 -2.62 -11.89 310.85 0.00056

SEP 77.10 77.70 71.08 76.84 77.21 -15.72 -9.76 -18.09 12.59 482.64 -0.00109

OCT 71.86 74.74 70.77 73.07 71.34 -18.22 -|5.71 -19.30 86.06 564.90 -0.00_07

NOV 66.11 76.39 69.27 69.92 64.54 -25.16 -29.14 -23.53 240.00 754.84 -0.00068

DEC 62.48 66.48 66.48 60.13 -30.75 -34.66 -28.45 398.62 953.37 -0.00099

ANNUAL 71.55 77.78 67.66 72.23 71.23 -21.27 -21.42 -21o20 2127.60 7892.27 -0. 00061

1.84



SIMPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZOMES_ ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29_40 1993SDLRUN I
DESIGN-DAYSIZING OF VAV SYSTEM SHOW ALL REPORTS
REPORT- SS-L FAN ELSCTRIC ENERGY SYST-I WEATHER FILE- TRY CHICAGO
. .... . ........ . ....... . .......... ........ ....... . ........ . ............................... ............... . ........ ...o.....o. .... .

FAN ELEC FAN ELEC FAN EL_C FAN EL8(: ........ Number of hours withln each PART LOAD range .........TOTAL
DURING DURING DURING DURING 00 10 20 30 40 50 60 70 80 90 100 RUN
HEATING COOLING H_,AT& COOL FLOATING 10 20 30 40 50 60 70 80 90 100 • HOURS

HOl¢'_ (K1_i) (KWH) (K_) (KWH)

JAN 256.361 0.000 0.000 0.000 0 0 0 286 I0 4 4 I 0 0 0 305

FEB 214.658 0.000 0.000 0.000 0 0 0 239 10 3 3 1 0 0 0 256

lIAR 188.892 0.000 0.000 5.833 0 0 0 242 3 1 2 0 0 0 0 248

APR 77.282 59.311 0.000 45.241 0 0 0 216 II 2 0 0 0 0 0 229

HAY 29.165 172.787 0.000 61.428 0 0 0 144 45 27 4 0 0 0 0 220

JUN 0.000 465.212 0.000 3.377 0 0 0 23 49 80 51 4 0 0 0 207

JUL 0.000 9S7.790 0.000 0.000 0 0 0 1 9 35 72 66 29 28 I 241

AUG 0.000 723.851 0.000 0.000 0 0 0 9 24 62 91 40 12 0 0 238

SEP 9.505 303.856 0.000 32.739 0 0 0 88 45 37 32 3 0 0 0 205

OCT 63.882 77.672 0.729 31.766 0 0 0 224 I 0 0 0 0 0 0 225

NOV 148.524 13.215 0.000 8.918 0 0 0 200 5 2 2 0 0 0 0 209

DEC 230.728 0.000 0.000 0.000 0 0 0 259 II 0 6 0 0 0 0 276

ANNUAL 1218.994 2773.703 0.729 189.301 0 0 0 1931 223 253 267 115 41 28 I 2859

1.85



SIMPLE STRUCTURERUN3. CHICAGO DIVIDE INTO ZONES:ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29:40 1993SDL RUN 1
DESIGN-DAYSIZING OF VAV SYSTEm4 SHOW ALL REPORTS
REPORT- SS-N RELATIVE hUMIDITY SCATTER PLOT FOR SYST-I WEATHER FILE- TRY CH]CAGO
- ................ . .................. ... .... .... ....................... .._.. ..... . ................ . ....................... . .......

TOTAL HOURS AT RELATIVE Ht_IDITY LEVEL AND TIME OF DAY

HOUR LM,! 2 3 4 5 6 7 8 9 10 11 12 IPH 2 3 4 5 6 7 8 9 10 11 12 TOTAL
.... ........... . ......... . .................... .............. .... .... .........

80-100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 [ 0 0 0 0 0 0 0 0 0 1

70-80 0 0 0 0 0 0 0 0 1 0 0 0 O 1 0 1 ! O 0 0 0 0 0 0 4

60-70 0 0 0 0 O 0 0 6 5 5 5 4 4 2 2 3 3 3 0 0 0 0 0 0 42

50-60 0 0 0 0 0 0 0 45 58 57 53 32 33 29 28 34 35 4 0 0 0 0 0 0 408

40-50 0 0 0 0 0 0 0 42 43 45 41 60 61 69 66 59 61 9 0 0 0 0 0 0 556

30-40 0 0 0 0 0 0 0 26 62 61 57 49 38 48 52 $5 51 27 0 O 0 0 0 0 526

0-30 0 0 0 0 0 0 0 7 83 e4 96 107 116 103 103 100 101 83 0 0 0 O 0 0 983

tm¢ ==,, szz zz-- =mr "z= ----= m=z =--z ------ z=-- zz= zzz ----= =z-- --zz --.-¢ --mz z,,-- -_mz ----= --mz --.11."--.--- q=--us

1.86



SIHPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZC)NES_ADD PLENUM DOE-2.IE-00I Thu Nov 4 16'29:40 1993SDL RUN I
DESIGN-DAYSIZING OF VAV SYSTZH SHOW ALL REPORTS
REPORT- SS-G ZONE LOADS SLay IN SYST-! FOR SPACEI-I WEATHER FILE- TRY CHICAGO
.... ..... . .... °........... ........... ....-°. ..... . .... ...., ...... ° ..... . ..... .......... . ....... .. ..................... .......°,..

........ COOLING ................ HEATING ........... E _, E C " ° -

MAXIMUM MAXI_ ELEC- MAXIMUM
COOLING TIME DRY- WET- COOLING HFATING TIME DRY- WET- HEATII_G ?RICAL EL_C

ENERGY OF MAX BULB BULB L_OAD ENERGY OF MAX BULB BULB LOAD ENERGY LOAD
MONTH (MBTU) DY HP. TI_4P TEMP (KBTU/HR) (14_TU) DY HE TDIP TEMP (KBTU/HR) (KWH) (KW)

JAH 0.00000 0.000 -4.040 7 8 -1.F -1.F -71.992 596. 2.429

fEB 0.000DO 0.000 -3.251 4 8 7.F 6.F -70.902 518. 2.429

MAR 0.00000 0.000 -2.057 25 8 14.F 12.F -65.053 572. 2.429

AFR 0.O0000 0.0DO -0.553 I 8 43.F 39.F -45.566 593. 2.429

MAY 0.00000 0.000 °0.034 13 9 47.F 43.F -8.113 596. 2.429

JUN 0.00000 0.000 0.000 0 000 $46. 2.429

JUL 0.00000 0.000 0.000 0 000 596. 2.429

AUG 0.00000 0.000 0.000 0 000 596. 2.429

SEP 0.00000 0.O00 -0.030 23 8 36.F 34.F -17 036 546. 2.429

OCT 0,00000 0.000 -0.265 21 8 30.F 29.F -43 523 596. 2.429

NOV 0.00000 0.000 -1.979 18 8 34.F 34.F -58 601 522. 2.429

DEC 0.00000 0.000 -3.595 26 9 15.F 15.F -66.874 572. 2.429 "
......-. ..... ...... ..... ...... ...°..°. ....° ...... ....

TOTAL 0.000 -15.804 6849.

MAX O.O00 -71.992 2.429

1.87



SIMPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZONES_ ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29z40 19935DL RUN I

DESIGN'DAY SIZING OF VAV SYSTEm4 SHOW ALL REPORTS

REPORT- SS-F ZONE D_4AND SUMMARY IN SYST-I FOR SPACEI-I WEATHER FILE- TRY CHICAGO
.....° ...... ............................. ...... . ...... .... ..... ..........° .... °°......... ..................... . ..................

.... DEMANDS ....... BASEBOARDS ..... TEMPERATURES .... LOADS NOT MET- -

HEAT HEAT MAXIMUM 14AXIMUI4 MINIMUM

EXTRACTION ADDITION BASEBOARD BASEBOARD ZONE ZONE HOURS HOURS

ENERGY ENERGY ENERGY LOAD TEMP T_P UNDER UNDER

MONTH {MBTU) (MBTU) (MBTU) (KBTU/HR) (F) {F) HEATED COOLED

JAN 0.32026 -3.393 0.00000 0.000 76.3 55.8 0 0

FEB 0.31210 -2.703 0.00000 0.000 76.1 55.8 0 0

MAR 0.62230 -1.443 0.00000 0.000 75.4 55.9 0 0

APR 1.70057 -0.336 0.00000 0.000 77.7 67.0 7 0

MAY 2.46513 -0.006 0.00000 0.000 77.9 70.9 0 0

JUN 3.35010 0.000 0.00000 0.000 78.3 75.1 0 0

JUL 5.25626 0.000 0.00000 0.000 79.1 76.7 0 0

AUG 4.63841 0.000 0.00000 0.000 78.9 76.5 0 0

SEP 3.21619 -0.015 0.00000 0.000 78.6 70.7 0 0

OCT 1.96739 -0.144 0.00000 0.000 77.9 70.3 0 0

NOV 0.62700 -1.258 0.00000 0.000 77.9 55.9 0 0

DEC 0.16774 -2.819 0.00000 0.000 75.2 55.8 0 0
\

1.88



SIMPLE STRUCTL_BRUN3, CHICAGO DI_/]DE INTO ZONES_ADD PLENUM DOE-2,1E-001 Thu Nov 4 16_29z40 1993SDL RUN 1
DESIGN-DAYSIZING OF VAV SYSTB SHOW_ REPORTS
NCPORT-SS-O ?Q4PERATUP.Je.SCATTERP50_ SYS?-I FORSPACE1-1 WEATHERFILE- TRY CHICAGO
-----------------...-............. .... ............................................. .... ... ....... ..°......... ..... .....°... .... ..

,f

TOTAI, HOURSAT TBPERA?URE LEVELAND?INE OF DAY

HOUR _ 2 3 4 ,5 6 "/ 8 9 10 11 12 lPN 2 3 4 5 6 "/ O 9 10 11 12 COP.M,

/OBOV_85 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

80-85 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

75-80 0 0 0 0 0 0 0 88 90 96 100 106 119 132 141 144 139 15 0 0 0 0 0 0 1170

"/0-75 0 0 0 0 0 0 0 38 162 1,56 152 14.5 132 119 110 10"/ 112 110 0 0 0 0 0 0 1343

65-'/0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 ! 1 1 1 0 0 0 0 0 0 7

60-65 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
I

BELOW_0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ssl ms-, "ill Z'' ,,IIZ I"" "1111 ''B ",e,,, "it,, ''it It'' 111111 11111,, ''' Its,',, ItIt" ,,,,,it ''' ,,,'' It',, II'It IlItIt ''' "itU"

1.89



SIMPLE STRUCTURERUN3, CHICAGO DIVIDE INTO ZONES;ADDPLENUM DOE-2.1E-001 Thu Nov 4 16:29:40 19935DL RUN 1
DESIGN-DAYSIZING OF VAV SYSTEM SHOWALL REPORTS
SYSS-REP-1 , HOURLY-REPORT PAGE 1 - 1
........................ .... ...... ........ .................... ....... . ......... .. ....... .......-... ...................... .. .... ..

14HDDH_GLOBAl, GLOBAL SPACE1-1 SPACE1-1 SPACEI-1 SYST-1 SYST-1 SYST-1

DRYBULB WETBULBTHERMOSTZONE EXTRACTN CDGCOIL RETURN TOT CLG
TEHP TEHP SETPOINT TEHP RATE AIR TQ4P AIR TQ4P COIL I_/R
F F F P RTU/HR F F BTU/HR

.... ( 8) .... ( 7) .... ( 7) .... ( 6) .... ( 8) .... ( 2) .... ( 4) .... ( 6)
8 5 I 77.2 67.0 -999.0 96.6 O. 0.0 0.0 O.
8 5 2 75.4 66.1 -999.0 96.0 O. 0.0 0.0 O.
8 5 3 73.9 65.4 -999.0 95.5 0. 0.0 0.0 0.
8 5 4 72.7 64.7 -999.0 95,0 0. 0.0 0.0 0.
8 5 5 71.8 64.2 -999.0 94.5 0. 0.0 0.0 0.
8 5 6 71.2 63.9 78.0 80.9 48692. 58.5 87.5 178437.
8 5 7 71.0 63.8 78.0 80.1 36040. 58.3 85.0 166582.
8 5 8 71.8 64.0 78.0 79.7 35092. 58.2 82.6 160428.

5 9 73.9 64.8 70.0 79,3 34929. 58.0 82.7 165387.
8 520 77.2 66.2 78.0 79.0 34343. 57.9 83.4 173594.
8 511 81.0 67.8 78.0 79.0 33277. 58.0 84.2 180833,
8 512 84.8 69.5 78.0 78.9 32766. 58.0 85.2 187542.
8 513 88.1 71.1 78.0 79.1 33921. 57.9 86.0 201795.
8 514 90.2 72.2 78.0 79.7 34452. 58.0 86.7 211104.
8 515 91.0 72.7 78.0 79.9 35136. 58.0 87.2 217218.
8 516 90.8 72.8 78.0 79.9 35286. 58.0 87.3 218057.
8 517 90.2 72.6 78.0 79.7 35052. 58.0 86.9 213977.
8 518 89.3 72.3 -999.0 87.8 O. 0.0 0.0 O.
8 519 88.1 71.8 -999.0 88.8 O. 0.0 0.0 O.
8 520 86.6 71.2 -999.0 89,2 O. 0,0 0.0 O.
8 521 84.8 70.4 -999.0 88.9 0. 0.0 0.0 0.
8 522 83,0 69.6 -999.0 88.6 0. 0.0 0.0 0.
8 523 81.0 68,8 -999.0 88.3 0. 0.0 0.0 0.
8 524 79.0 67.9 -999.0 88.0 0. 0.0 0.0 0,

DAILY SUI_HARY(AUG 5)
MN 71.0 63.8 -999.0 78.9 0. 0.0 0.0 0.
MX 91.0 72.8 78.0 96.6 48692. 58.5 87.5 218057.
SM 1944.0 1640.8 -11052.0 2052,5 428985, 696.7 1024.7 2274955.
AV 81.0 68.4 -460.5 85,5 17874. 29.0 42.7 94790°

MONTHLY SLD_U_RY(AUG)
!_ 71.0 63.8 -999.0 78.9 0. 0.0 0.0 0.
/IX 91.0 72.8 78.0 96.6 48692. 58.5 87.5 218057.
SN 1944.0 1640.8 -11052.0 2052.5 428985. 696.7 1024.7 2274955.
AV 81.0 68.4 -460.5 85.5 17874. 29.0 42.7 94790.

YEARLYSL_HMARY
I_4 71.0 63.8 -999.0 78,9 0. 0.0 0.0 0.
/IX 91.0 72.8 78.0 96,6 48692. 58.5 87.5 218057.
SM 1944.0 1640.8 -I1052.0 2052,5 428985. 696.7 1024.7 2274955.
AV 81.0 68.4 -460.5 85,5 17874. 29.0 42_7 94790.

1.90



SIMPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZONES: ADD PLENUM DOE-2.1E-00! Thu Nov 4 16,29_40 1993SDL RUN I

DESIGN-DAY SIZING OF VAV SYSTDI SHOW AIL REPORTS

SYSS-REP-I ,, HOURLY-REPORT PAGE: 2 - 1
...... ....... ......... ....... . ..... . .... ................................... ........ ...... ......... . ........... ..-.. ......... .....

GLOBAL GLOBAL SPACE1-1 SPACEI- 1 SPACEI- 1 SYST- 1 SYST- 1 SYST- 1

DRY BULB WET BULB THERMOST ZONE EXTRACTN CL_ COIL RETURN TOT CLG

T_MP TEMP SETPOINT TEMP RATE AIR TEMP AIR T_4P COIL PMR

F P P F BTO/HR F F BTU/HR

.... ( 8) .... ( 7) .... ( 7) .... ( 6) .... ( e) .... ( 2) .... ( 4) .... ( 6)
8 5 1 61.0 59.0 -999.0 80.5 0. 0.0 0.0 0
8 5 2 59.0 58.0 -999.0 80.1 0. 0.0 0.0 0
8 5 3 57.0 56.0 -999.0 79.6 0. 0.0 0.0 0
8 5 4 57.0 56.0 -999.0 79.2 0. 0.0 0.0 0
8 5 5 5§.0 54.0 -999.0 78.7 0. 0.0 0.0 0

8 5 6 52.0 50.0 -999.0 78.4 0. 0.0 0 0 0

8 5 7 57.0 54.0 -999.0 78.3 0. 0.0 0 0 0

8 5 8 62.0 58.0 78.0 77.1 11085. 58.5 71 4 11565

8 5 9 68.0 61.0 78.0 77.1 12717. 57.3 74 8 52275

8 510 72.0 63.0 78.0 77.3 14571, 57.9 77 4 70249

8 511 74.0 64.0 78.0 77.5 16788, 57.8 80 4 86804

8 512 76.0 63.0 78.0 77,7 18073. 57.8 83.1 92040.

8 513 77.0 63.0 78,0 77.9 21113. 57.6 84.9 108793.

8 514 78.0 63.0 78.0 78.2 23954. 57.7 85.7 120845.

8 515 77.0 62.0 78.0 78.3 25580. 57.8 86.0 124485.

8 516 76.0 62.0 78.0 78.3 25080. 57.9 85.9 119886.

8 517 77.0 62.0 78.0 78.2 23640. 57.9 85.2 114577.

8 518 76.0 61.0 -999.0 83,2 0. 0.0 0.0 O.

8 519 75.0 61.0 -999.0 83.7 0, 0.0 0.0 0.

8 520 72.0 59.0 -999.0 83.7 0. 0.0 0.0 0.

8 521 69.0 58.0 -999.0 83,2 0. 0.0 0.0 O.

8 522 68.0 57.0 -999.0 82,8 0, 0.0 0.0 0.

8 523 67.0 58.0 -999,0 82.5 0. 0.0 0.0 O.
8 524 66.0 57.0 -999.0 82.0 0. 0,0 0,0 0.

DAILY SU_4ARY (AUG 5)

MN 52.0 50.0 -999.0 77.1 0. 0.0 0.0 0.

MX 78.0 64.0 78.0 85,7 25580. 58.5 86.0 124485.

SM 1628.0 1419.0 -13206.0 1913.5 192601. 578.1 814.8 901518.
AV 67.8 59,1 -550.2 79,7 8025, 24,1 33.9 37563.

. MONTHLY SU_Y (AUG)

MN 52.0 50.0 -999.0 77.1 0. 0.0 0.0 0.

MX 78.0 64.0 78.0 83.7 25580. 58.5 86.0 124485.

SM 1628.0 1419.0 -13206.0 1913,5 192601. 578.1 814.8 901518.

AV 67.8 59.1 -550.2 79.7 8025, 24.1 33,9 37563.

YEARLY SUMMARY

MN 52.0 50.0 -999.0 77.1 0. 0.0 0.0 0.
MX 78.0 64.0 78.0 83.7 25580. 58.5 86.0 124485.

SM 1628,0 1419.0 -13206.0 1913.5 192601. 578.1 814.8 901518.

AV 67.8 59.1 -550.2 79,7 8025. 24.1 33.9 37563.

1.91



SIMPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZONES; ADD PLEHUH DOE-2.1E-001 Thu Nov 4 16:29=40 1993PDL RUN 1

DESIGN-DAY SIZING OF VAV S¥ST[_4 SHOW ALL REPORTS

REPORT- _/-A EQUIPMENT SIZES WEATHER PILE- TRY CHICAGO
........... ........... ....°.°. .... ... .... .. ..................... °. .......... ....-.°.. ....................... ..°°°. ........ °......

bOMBER NUMBER N_ER N'dI4BER HUMBER NUMBER

E O O I P M E N T SIZE INSTD SIZE INSTD SIZE INSTD SIZE INSTD SIZE INSTD SIZE INSTD

(MBTU/H) AVAIL (MBTU/M) AVAIL (MBTU/H) AVAIL (MBTU/H) AVAIL (MBTUIH) AVAIL (MBTU/H) AVAIL
.................. ...... °... .... .... .° ........ °. .°...° .° .. ° ......... ..........

HW-BOILER 0.457 I I

HERM-REC-CHLR 0.222 1 1

1.92



SIMPLE STRUCTURERUN 3, CHICAGO DIVIDE INTO ZONES; ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29.40 1993PDL RUN I
DESIGN-DAYSIZING OF VAV SYST_ SHOW ALL REPORTS
REPORT- PV-B COST REFERENCE DATA {USEDFOR DEFAULT COSTS} WEATHER FILE- TRY CHICAGO
.... . ........................ .°.°. .............. . ............ . ...... . ........... . ................... . ...................... ° .....

SIZE UNIT INSTALD CONSUN- NAINTA- _l_ HOURS HRS TO MINOR HRS TO MAJOR
E Q U I P M E N T COST COST ABLES NAJ_CE LIFE ALREADY MINOR OVHAUL MAJOR OVHAUL

(NBTU ) (K_) FAr'TOm (S/HA) (HRS/YR) (HILS) USED OVHAUL COST ($) OVHAUL COST ($)
... ..... .. ........... .............. .... . .... ..................................... .............. .. ......... ..

IM- BOILER 40.000 300.000 1.400 0.000 8.0 220000. 0. 10000. 2000. 50000. 25000.

HEP_I-I_C-CHLIR 12.000 100.000 1.200 0.000 16.0 100000. 0. 20000. 5000. 50000. 15000.

1.93



SIMPLE STRUCTURE RUN 3, CHICAGO DP41DE INTO ZONES; ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29_40 1993PDL RUN i
DESIGN-DAYSIZING OF VAV SYSTi]4 SHOW ALL REPORTS
REPORT- PV-C EQUIPMENT COSTS WEATHER FILE- TRY CHICAGO
......... ..°... ......... . ............................ ....... ......... ............................................................

SIZE UNIT INSTALD CONSUM- MAINTA- _R4T HOURS HAS TO MINOR HRS TO MAJOR
E Q U I P M E N T COST COST ABLES NANCE LIFE ALREADY MINOR OVHAUL MAJOR OVHAUL

(MBTU ) (KS) FACTOR ($/HR) (HRS/YR) (HAS) USED OVKAUL COST ($) OVHAUL COST ($)
.... ............ . ....... .... ....... . .............. .. ...... ..... ...... ..... ..................................

HW-BOILPA 0.457 15.003 1.400 0.000 3.3 140687. 0. 4089. 100. 20447. 1250.

HERM-REC-CHLR 0.222 6.911 1.200 0.000 7.2 67112. 0. 9008. 346. 22520. 1037.

I. 94



SIMPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZONES_ ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29:40 1993PDL RUN I

DESIGN-DAY SIZING OF VAV SYSTEM SHOW ALL REPORTS

REPORT- FV-E EQUIPMENT LOAD RATIOS WEATHER FILE- TRY CHICAGO
.....°... ......... ..... ......... ....... .... ......... . ..... . .... . ............. ° .... . ................................... . ........ ..

P k R T L O A D R A T I O S ELECTRIC INPUT

TO NOMINAL

E Q U I P M E N T MIND4_ MAXZMIR4 OPTII_ CAPACITY RATIO
(STU / BTU)

. .... ............. .. ..... ...... .............. .. ........

IN-BOIlER 0.2500 1.2000 1.0000 0.0220

HERM- t_B:-CHLR 0.2500 1. 0000 1.0000 0. 2740

1.95



SIMPLE STRUCTURE RUN 30 CHICAGO DIVIDE INTO ZONES_ ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29.40 1993PDL RUN I

DESIGN-DAY SIZING OF VAV SYSTEM SHOW ALL REPORTS

REI_)RT- PV-G EQUIR4_IT QUADRATICS WEATHER FILE- TRY CHICAGO
...... . ......................... .. ................. °..° ...................................... . .............................. .°°..

N A M E COEFF 1 COEFF 2 COEFF 3 COEFF 4 COEFF 5 COEFF 6

STN-BOILER-HIR-F 0.082597 0.996764 -0.079361 0.000000 0.000000 0.000000

HW-BOILER-HIR-FP 0.082597 0.996764 °0.079361 0.000000 0.000000 0.000000

FL_qACE-HIR'FPLR 0.018610 1.094209 -0.112819 0.000000 0.000000 0.000000

DHW-HIR-FPLR 0.021826 0.977630 0.000543 0.000000 0.000000 0.000000

OPEN-CENT-CAP-FT -I.742040 0.029292 -0.000067 0.048054 -0.000291 -0,000106

OPEN-REC-CAP-FT -4,161461 0.207050 -0.001931 0.004723 -0.000040 -0.000087

HEN4-CENT-CAP-FT -1.742040 0.029292 -0.000067 0.048054 -0.000291 -0.000106

HERM-RBC-CAP-FT -4.161461 0.207050 -0.001931 0.004723 -0.000040 -0.000087

OPEN-CENT-EIR-FT 3.117500 -0.I09236 0.001389 0.003750 0.000150 -0.000375

OPEN-REC-EIR-FT 4.720965 -0.187504 0.002192 0.009209 0.000098 -0.000322

HERM-CENT-EIR-FT 3.117500 -0,I09236 0.001389 0.003750 0.000150 -0.000375

HERM-REC-EIR-FT 4.720965 -0.187504 0.002192 0.009209 0.000098 -0.000322

OPEN-CENT-EIR-FP 0.222903 0.313387 0.463710 0.000000 0.000000 0.000000

OPEN-REC-EZR-FPL 0.088065 1.137742 -0 225806 0.000000 0.000000 0.000000

HERM-C£NT-EIR-FP 0.222903 0.313387 0 463710 0.000000 0.000000 0.000000

HERM-REC-EIR-FPL 0.088065 1.137742 -0 225806 0.000000 0.000000 0.000000

DBUN-CAP-PT -1.742040 0.029292 -0 000067 0.048054 -0,000291 -0.000106

DBUN-EIR-FT 3.117500 -0.109236 0 001389 0.003750 0,000150 -0.000375

DBUN-EIR-FPLR 0.349032 0,263871 0 387097 0.000000 0.000000 0.000000

DBUN-CAP-FTRISE 1.000000 -0.005650 -0 000305 0.000000 0,000000 0.000000

DBUN-EIR-FTRISE 1.000000 0 012250 0 000175 0.000000 0.000000 0.000000

ABSORI-CAP-FT 0.723412 0 079006 -0.000897 -0.025285 -0.000048 0.000276

ABSOR2-CAP-FT -0.816039 -0 038707 0.000450 0.071491 -0.000636 0.000312

ABSORG-CAP-FT 1.000000 0 000000 0.000000 0,000000 0.000000 0,000000

ABSORS-CAP-FT 0.000000 0 000000 0.000000 0.000000 0.0000U0 0.000000

ABSORS-CAP-FTS 0.000000 0 000000 0.000000 0.000000 0.000000 0.000000

ABSOR1-HIR-FT 0.652273 0.000000 _.000000 -0.000545 0.000055 0.000000

ABSOR2-HIR-FT 1.658750 0.000000 0.000000 -0.029000 0.000250 0.000000
ABSORG-HIR-FT 4.428713 -0.132986 0.001253 0.000000 0.000000 0.000000
ABSORS-MIR-FT 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
ABSORS-HIR-FTS 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000

ABSOR1-HIR-FPLR 0.087773 0,744921 0.167306 0.000000 0.000000 0,000000

ABSOR2-HIR-FPLR 0.135512 0.617981 0.246513 0.000000 0.000000 0.000000

ABSORG-HIR-FPLR 0.135512 0.617981 0.246513 0.000000 0.000000 0.000000

ABSORS-MIR-FPLR 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000

TWR-GPM-FRA -2 228889 0.166795 -0.014102 0.032223 0.185602 0.242519

TWR-GPM-FWB 0 605314 -0.035545 0.008041 -0.028603 0.000250 0.004909

TWR-FAN-FPLR 0 331629 -0,885676 0,605565 0.948482 0.000000 0.000000

** 0 000000 0.000000 0.000000 0 000000 0.000000 0.000000

DIESEL-I/O-FPLR 0 107000 0,893000 0.000000 0 000000 0.000000 0.000000

DIESEL-EXH-FPLR 0 024516 0.332387 0.643097 0 000000 0.000000 0.000000

DIESEL-JCLB-FPLR 0 287936 1,020452 -0,308387 0 000000 0.000000 0,000000

°* 0 000000 0.000000 0.000000 0 000000 0.000000 0.000000

°" 0 000000 0.000000 0.000000 0 000000 0.000000 0.000000

"" 0.000000 0.000000 0.000000 0 000000 0.000000 0.000000

GTURB-IIO-FPLR 0.442979 0,397400 0.156962 0 000000 0.000000 0.000000

GTURB-ED_-FPLR 0.295626 0,493019 0,211355 0 000000 0.000000 0.000000
"° 0.000000 0.000000 0.000000 0 000000 0.000000 0.000000

GTURB-CAP-FT 1.240000 -0.004100 0.000000 0 000000 0,000000 0.000000

to 0.000000 0.000000 0.000000 0 000000 0.000000 0.000000
STURB-ENTH-FPLX 38.792358 -0.211386 0.000529 1 020087 0.000917 -0.003499

STURB-IIO-FPLR 0.488308 0.994154 -0.482462 0 000000 0.000000 0.000000

1.96



SIMPLE STRUCTURERUN 3, CHICAGO DIVIDE INTO ZONES; ADD PLENUM DOE-2.1E-001 Thu Nov 4 16z29s40 1993PDLRUN I
DESIGN-DAYSIZING OF VAV SYSTEM SHOW ALL REPORTS
REPORT- FV-G EQUIPMENT QUADRATICS WEATHER FILE- TRY CHICAGO
..............................................................................................................(CONTINUED)........

N A M E COEFF I COEFF 2 COEFF 3 COEFF 4 COEFF 5 COEFF 6
--............ .... . ...... ... ....... .. ..... ..... ........ ... ...... . .......... ...

TC-CHLR-CAP-FT -0.3S1443 0.056583 -0 000054 -0.045625 -0.000043 -0.000012
ABSORG-HIRI-FTI 0.861737 -0.007089 0 000103 0,000000 0.000000 0.000000
ABSORG-HIR2-FTI 0.814450 0.000824 0 000012 0.000000 0.000000 0.000000
ABSORG-OCOND-FTI 0.640000 -0.001300 0 000000 0.000000 0.000000 0.000000
ABSG-HCAP-F_:: 0.863599 -1.304953 0 441353 0.000000 0.000000 0.000000
ENG-CH-CAP-FT 0.573597 0.018600 0 000000 -0.004653 0.000000 0.000000
ENG-CH-COP-FPLR% 1.143357 0.022890 0 000000 0.000000 0.000000 0.000000
ENG-CH-COP-FPLR2 1.388614 -0.388614 0.000000 0.000000 0.000000 0.000000
ENG-CM-COP-FT 1.236238 0.016892 0.000000 -0.011524 0.000000 0.000000
ENG-CH-HREJ-FFLR 1.052699 -0.052699 0.000000 0.000000 0.000000 0.000000
ENG-CH-HREJ-FT 0.705841 0.003461 0.000000 0.000000 0.000000 0.000000
ENG-CH-COP-FPLRS 0.380200 2,360900 0.000000 0.000000 0.000000 0.000000
ENG-CH-COP-FTS 1.088152 0.014106 0.000000 -0.008339 0.000000 0.000000

1.97



SIMPLE STRUCTURERUN 3, CHICAGO DIVIDE INTO ZONES_ ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29:40 1993FDL RUN I
DESIGN-DAY SIZING OF VAV SYSTEM SHOW AIL REPORTS
REPORT- PS-A PLANT ENERGY UTILIZATION SUMMARY W_ATHER FILE- TRY CHICAGO
--..--................ ..... .°..° ..... ... ........ ° ..... .....°°..... ...... .°..°... ..... ........................... ....... .. .... ..°.

t

S I T E E N E R G Y " SOURCE
t

2 3 4 5 6 7 $ g 10 11 12 13 ° 14
t

TOTAL TOTAL TOTAL WASTED Ft_L ELEC FUEL ELEC FUEL TOTAL TOTAL ° TOTAL
HEAT COOLING ELBCTR RCVRED RCVRABL INPUT INPUT INPUT INPUT INPUT FUEL SITE • SOURCE
LOAD LOAD LOAD ENERGY ENERGY COOLING COOLING HEATING HEATING ELECT INPUT Eh'ERGY• ENERGY

MONTH (MBTU) (MBTU) (H1_l) (MBTU) (MBTU) (MBTU) (MWH) (HBTU) (M_I) (MBTU) (MBTU) (MRTU) • (NBTU)
---.- ....... ......° ....... ....... ....... ....... ..°.. ........... ..... ..... .... ..... ..°.... t .......

t

JAN 33.5 0.0 3.9 0.0 0.0 0.0 0.0 51.6 0.8 0.0 51.6 64.9 " 91.7
e

FEB 26 0 0.0 3.3 0.0 0.0 0.0 0.0 40.2 0.7 0.0 40.2 51 5 • 74.3
v

MAR 15 9 0.0 3.4 0.0 0.0 0.0 0.0 25.0 0.5 0.0 25.0 36 5 * 59.6
o

APR 4 0 1.8 3.4 0.0 0.0 0.0 0.3 6.4 0.1 0.0 6.4 18 0 " 41.4
11.

MAY 0 5 5.6 3.9 0.0 0.0 0.0 0.7 0.9 0.0 0.0 0.9 14 0 t 40.4
9

JUN 0 0 15.4 4,9 0.0 0.0 0.0 1.9 0.0 0.0 0.0 0.0 16 8 ° 50.5
t

JUT., 0 0 29.8 7.0 0.0 0.0 0.0 3.2 0.0 0.0 0.0 0.0 23 9 • 71.6
t

AUG 0.0 24.7 6.4 0.0 0.0 0.0 2.8 0.0 0,0 0.0 0.0 21 7 * 65,0

SEP 0.3 9.9 4.2 0.0 0.0 0.0 1.3 0.4 0.0 0.0 0.4 14 8 * 43.4
t

OCT 2.5 2.7 3.5 0.0 0.0 0.0 0.4 3.9 0.i 0.0 3.9 15 9 " 40.0
t

NOV 13.6 0.4 3.1 0.0 0.0 0.0 0.1 21.3 0.4 0,0 21.3 31.9 * 53.0
e

DEC 26.6 0.0 3,7 0.0 0.0 0.0 0.0 41.5 0.7 0.0 41.5 53.9 * 78.9
t

s====ss:l ,,:I=:=-,:_,_ =-'-zmmJ_ =--=s.,,z ,,,,..,=I==:= --===.== w_i,s,.z= s=s,1,--'s m ===s=ss s:_tss=,, z=_,z:I== =s=:Rm,_,, t =zsmz:ll

TOTAL 122.8 90.5 50.6 0.0 0.0 0.0 10.7 191.1 3.4 0.0 191.1 363.9 t 709.7

1.98



SIMPI._ $TRUCTL_ERUN3, CHICAGO DIVIDE INTO ZOHr,,SzADD PLENUM DOE-2,1E-001 Thu Nov 4 16;29z40 1993PDI, RUN 1
DESIGN-DAYSIZING OF VAV SYSTDI SHOWALL REPORTS
REPORT-PS-E HOHTHLYUTILITY ANDF'd_. US| SU144ARY _.ATHER FILE- TRY CHICAGO
..................................................................................................- .... ................-.--------

ELECTRICITY NATURAL-_$
HETlm- 1 N£TER-I

NOlffH B'I'U/UNIT: 3413./KWH 100000. ITHERX$
....... ................ ................

J_
I_Y C_SUMPtloN (UNITS/_) 3918.1 515.5
FEAK DBHAND(UNITS/HR 08 DAY) 16.2 5.6

PEAKDAY/HR 7/ 9 7/ 8
leEB

EIqEI_YCONS_dHRTIOII(UNITSlNO) 3333.6 401. S
PEAKDI_iHID (UNITS/HR OR DAY) 16.1 5.3

PEAKDAY/HR 41 9 41 8i
NAn

BNEI_Y CONSUMPTION(UNITS/NO) 33"/7. S 250.2
PEAKDERAHD(UNITS/HR OR PAY) 15.8 4.9

PEAKDAY/HR 251 9 25/ $
API_

IUIEI_Y CONSUMPTION(UNITS/NO) 3417.1 63. Ii
PEAKDEMAND(uNFrB/HR ORDAY) 22.2 3.4

PEAK DAY/HR 29115 81 $
HAY

ENERGYCONSUMPTiON(UNITS1NO) 3857.1 8.8
PEAKDEMAND(UN1TS/HR OR DAY) 28.4 0.7

PEAKDAYIHR 21114 9/ 9
JUN

eNEW;yCONSUMPTION(UNITS/NO) 4933.9 0.0
PEA!_DEMAND(UNITSfHR OR DAY) 33.8 0.0

PEAKDAY/HR 20116 0/ 0
JUL
E/_RGY CONSUMPTION (UNITS/NO) 6989.9 0.0
PEAKDD4AND(UNITS/HR OR DAY) 39.2 0.0

PEAKDAY/HR 8115 0/ 0
AUG
ENERGY CONSUMPTION (UNITS/NO) 6351.4 0.0
PEAK DDtAND (UNITS/MR OR DAY) 36.0 0.0

PEAK DAY/HR 19116 O/ 0
SEF

ENERGYCONSUMPTION(UNITSINO) 4196.0 4.4
PEAKDDiAND (UNITSIHR OR DAY) 30.7 1.7

PEAK DAY/HR 11/15 23/ 8
OCT

ENERGYCONSUMPTiON(UNITS/NO) 3519.4 39.2
PEAKD_IAND (UNITS/XR ORDAY) 19.8 3.6

PEAl( DAY/HR 31115 211 8
NOV

ENERGYCONSUMPTION(UNITS/NO) 3098.8 212.9
PEAK DEMAND(UNITS/XR OR DAY) 21.1 4.3

PEAKDAY/HR 1115 251 8
DEC:

ENERGYCONSUMPTION {UNITS/NO) 3651.2 414.6
PEAKDD4AND(UNITS/HR OR DAY) 15.8 5.1

PEAK DAY/HR 911i 26/ 8
....... ...... ..... ..... ................

?OTAb
ENERGYCONSUMPTION (UNITSIYR) 50644.1 1910.8
PEAKDD4AND(UNITS/HR OR DAY) 39.2 5.6

1.99



SIMPLE STRUCTURERUN 3, CHICAGO DIVIDE INTO ZONES_ADD PLENUM DOE-2.iE-001 Thu Nov 4 16s29_40 1993PDL RUN 1
DESIGN-DAYSIZING OF VAV SYSTI_4 SHOW ALL REPORTS
REPORT- PS-C EQUIPMENT PART LOAD OPERATION WEATHER FILE- TRY CHICAGO •
.. .... ............... ..... ........... ........ ........................ ..... . .... ................ .... .. ......... ...................

TOTAL ANNUAL FALSE ELEC THERMAL
HOURS AT PERCENT PAR LOAD RATIO HOURS LOAD LOAD USED USED

0 -- 10 -- 20 -- 30 -- 40 -- 50 -- 60 -- 70 -- 80 -- 90 -- I00 - 110* .............................

HW-BOILER 482 507 309 99 50 23 13 13 5 3 0 1504 122. $ 0.0 2636. 191.1
482 507 309 99 50 23 13 13 5 3 0

HERM-REC-CHLR 194 164 136 178 180 126 $0 40 2.% 9 0 1132 90.5 0.0 9851. 0.0
194 164 136 1"/8 180 126 80 40 25 9 0

HOT LOOP CIRCULATION PUMP ELECTRICALUSE ,_ 743. kWH
COLD LOOP CIRCULATION PUMP ELECTRICALUSE = $05. KWH
CONDENSER WATER PUMPELSCTRiCALUSE ,* O.
TOWER OR CONDENSER FAN ELECTRICAL USE • 1661. KWH

NOTES TO TABLE

I) THE FIRST PART LOAD ENTRY FOR EACH PIECE OF gQUIPMI_'TIS
THE HOURLY LOAD DIVIDED BY THE HOURLY OPERATINGCAPACITY

2) THE SECOND PART LOAD ENTRY FOR EACH PIECE OF E_)UIPMENTIS
THE HOURLYLOAD DIVIDED BY THE TOTAL INSTALLEDCAPACITY

I.IOO



SIHPLE STRUCTURERUN 3, CHICAGO DIVIDE INTO ZONES. ADDPLENUM DOE-2.1E-001 Thu Nov 4 16_29:40 1993PDL RUN 1
DESIGN-DAYSIZII_ OF VAVSYSTD4 SHOWALL REPORTS
REPORT- PS-D PL_rr L_ADS SATISFIED WEATHERFILE- TRY CHICAOO
........................ .... ... ..... . ............. ......°.... ...... o.... ..... ........ .... .. .... .. .... .............................

HEATING LOADS NETU8UPPLIBD Pc'r OF TOTALLOAD
°........°. .... °......... ......... .... ..°........-..°°-

IN-DOIU_R 122.8 100.0
mlteStt 8t at IVill m JtmtssEt181m.sam:l

LOADSATISFIED 122.8 100,0
TOTALbOaD ON PLANT 122.8

COOLINGLOADS HETUSUPPX,,II[:D IP'CTOF ?OTIS, LOAD
......................... ............. .......**.. .... ..

HEPJ4-RJ_C-CHX,R 90.5 100.0
l II. II Ill l t lilt[ Ill.lllltlll.lltl

LO_) SATISFIED 90.S 100.0
TOTAL LOADON PLANT 90.5

ELECTRICALLOADS KWHSUPPLIED PCT OF TOTAL LOAD

ELECTRICXTY 50644.1 !00.0
_ mm_"*l,,, m ms Jms m,.,, rm nsl_ t :s m"Bs'_=

LOADSATISFIED 50644.1 100.0
TOTALIOAD ON PLANT 50642.9

I.I01
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SZIIPLE _'RUC"rURERUtl 3, CHICAOO DIVIDE llfPO ?,ONESzADDPLr,INH DOE-2.1E-001 ?hu Nov 4 16+29n40 1993PD1,RUH !
DI_ZON-DAY SIZINa OF VAV $YS?DI $:IOWJt_Z,REPOJ_'S
UPOI_- P$-D PLAJ_ LOADSSATISF'_[ED WEATHERFILE- TRY CHICAO0
.............................................................................................................. (CONTZHUED)........

SUtO4AIIYOr lOADSMlrr

i ?_,_ L,O,_ ?ORAL PEAK HOURS
TYPE OF LOAD IOAD BATIBFIBD OVERLOAD OVERLOAD OVEN.OADIeD

(HB?U) (IdWrU) (MlffU) (ME']'U)

HI_?ING U:_DS 122.0 122. O 0. 000 0.000 0
COOLIHOlOADS 90. S 90. S 0. 000 0.000 0
l_lr?l_ICA4, LOADS 1"/2.8 172.8 0. 000 0.000 0

1.102



BINPLE _RUCT_E Rv_ 3, CHICA_ D_3DE ]_O ZON_z ADD PLEN_H _E-2. I£-001 Thu Nov 4 16_29540 1993PDL R_ 1
DSSIGN-DA¥SIZI_ OF V_ SY_ SHO_A44, IEPO_S
RE_- P$-E NO_HLY WE_Y _D-UBE S_Y k'ZATHERFZLE- ?RY CHICAGO
....................o....-....-....°...o..................o.. ...... .......°...........................o........o......_....-....-

LECTR1CAL _D-USES IN KWH

JAN FEB NAR APR NAY ,.TUN JUL A_ SEP OCT NOV D_ TOTAL
o..°... .o.._.° t.-...- ... .... .....o. °..°..- _... ...... .... ..... ... o....°. ..0.... ..°.°.° -°...°.

AREA LIONS 1904. 1656. 1830. 1595. 1904. I748. 1904. 1904. 1748. 1904. 1@74. 1830. 21902,
_ ?.5 ?.5 _.5 1.5 ?.5 7.5 ?.5 ?.5 ?.5 7.5 7.5 7.5 7.5

_Y/HR 2/11 1/11 1/11 1111 1/11 3/11 1111 1/11 3/11 1/11 1/11 2111

NI_ I_I_ 917. 795. 8?9. 915, 917. 838. 917. 917. 838. 917. 800. 8?9. 1_28,
MAX_ 4.0 4.0 4.0 4,0 4.0 4.0 4.0 4.0 4.0 4,0 4.0 4.0 4.0
_Y/HR 2/ 9 1/ 9 1/ 9 1/ 9 1i 9 3/ 9 1/ 9 1t 9 3/ 9 1/ 9 1/ 9 2/ 9 0

8FACEH_T 690, 542. 355. 93. 14. O. 0. 0. 7. 58. 301. 575. 2636.
MAXI_ 2.9 2.9 2.9 2.9 1.1 0.0 0.0 0.0 2.6 2.9 2.9 2.9 2.9
_Y/HR 1/ I 1/ 8 11 8 l/ 8 91 9 0/ 0 0/ 0 0/ 0 231 8 151 8 41 8 21 8

JPACECOOL 0, 0. 0. 178. 522. 1419. 2612. 2221. 928. 270. 41. 0. 8189.
NAX _ 0.0 0.0 0.0 6.7 12.5 16.2 18.7 16.5 13.0 5.0 5.9 0.0 18.?
_Y/HR O/ 0 0/ 0 0/ 0 29118 21114 20/16 8116 19116 11115 4/17 1/16 0/ 0

H_? I_J_'T 0. 0. 0. 55. 135, 317. 428. 416. 213. 85. 13. 0. 1661.
_ 0.0 0.0 0.0 1.8 1.8 1.8 1.8 1.8 1,8 1.7 1.8 0.0 1.8

_Y/HR 01 0 0/ 0 0/ 0 26115 16117 3112 11 9 1111 4118 4117 1/16 0t 0

l_4es & HISC 151. 126. 119. 99. 101. 144. 171. 169. 117. 113. 100. 136. 1547.
MAXKW 0.5 0.5 0.5 0,7 0.9 0.7 0.7 0.7 0.7 1.2 0,7 0.5 12
_Y/HR 1/ 1 11 8 1/ 8 1113 1/10 31 9 1/ 8 1t 8 3/12 16/13 1/ 9 1/ 9

VENTF_S 256. 215. 195. 182. 263. 469. 958. 724. 346. 173. 171. 231. 4181.
14AX_ 4.0 3.9 3.3 2.2 3.0 4.2 7.3 6.0 4.1 1.8 3.0 3.5 7.3
_Y/HR )/ 8 4/ 8 25/ 8 1/ 8 21116 20116 151 9 19/16 9/16 21/ 8 18/ 8 26t 8

nss_zus _aamzln _a_m_ _mnusl# ##tzsu# #_#a_n _8_1# #svslms _#m_s_m 8_nm_ss _msmm# 8msmsza 8amslzzu

TOTAL _H 3918. 3334. 337_. 3417. 3857. 4934. 6990. 6351. 4196. 3519. 3099. 36_1. 50644.

FUEL END-US£.qIN HBTU

JAN FEB lIAR APR MAY _I)N u"U6 AUG SEP OCT NOV DEC TOTAl.,
.............. . ...... . .................................................. o... .......... ......

SPACEHEAT 51.6 40.2 25.0 6.4 0.9 0.0 0.0 0.0 0.4 3.9 21.3 41.5 191.1
MAXMB?U 0,558 0,535 0,490 0,344 0.0'71 0,000 0,000 0.000 0.167 0.358 0.433 0,507 0.558

DAY/HR "71 8 4/ 8 251 8 8/ 8 91 9 O/ 0 OI 0 O/ 0 231 8 21/ 8 25/ 8 26/ 8
llz:l:lz :Iz _,ll:_zz l_ll l_ll_llz zz .-_.. IIIIIz IIII,_IIIIIsII I z I_IIIIIIII x _ IIIIII8 II 111111811111,, IiIiIIIIIIIII II:IIiz III111 iiIIIiIsm III_ 11111111111 IIII:iII:_u I_I

TOTALHBTU 51.6 40.2 25.0 6.4 0.9 0.0 0.0 0.0 0.4 3.9 21.3 41.5 191.1

1.103



SIMPLE STRUCTURERUN3, CHICAGO DIVIDE INTO ZONESsADD PLENUM DOE-2,1E-001 Thu Nov 4 16,29z40 1993PDL RUN 1
DESIGN-DAY$17,11_ OF VAV SYSTm SHOWJU_ REPORTS
REPORT-PS-F ENERGY-RESOURCEPEAKBRPJdql)Ot_BY roD-USE HEATHERFILE- ?RY CHICAGO
• ,,....,..............................-0-...---...---..--.-----.-----------------------------..-------------------------------------

ENERGY-Rr,..qOURCE: LBCTI_ICITY
UNITS* KI_

JAN FEE IQR APR NAY ,.TUN _ AUG SBF OCT NOV DEC
..... .. ....... 0...... ....... ....... ....... ....... .,...... ....... ....... ....... .......

PBAKDN4ANDz 16.2 16.1 15.8 22.2 2_.4 33.8 39.2 36.0 30.'/ 19.8 21.1 15.8
DAY/HRI ?/ 9 4/ 9 25/ 9 29/15 21/14 20116 8/15 19/16 11/15 31/15 1/15 9/11

liHAKDO_
eeu_.oea_ee..

AREAI,IOH?S, 6.75 6.75 6.75 7.S0 6.75 ?.S0 7.50 ?.S0 7.50 7.50 ?.SO 7.50
(t)l 41.76 41,81 42.68 33,_83 23.78 22.16 19.1S 20.84 24.45 37.84 3S.G2 47.S0

NlSC lOOI mfr, 4.00 4.00 4.00 4.00 4.00 3.s0 4.00 3.50 4.00 4.00 4.00 4.00
(t), 24.75 24.70 25.29 10.04 14.09 10.34 10.21 9.73 13.04 20.18 19.00 25.34

SPACEHEAT, 2.95 2.95 2.95 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.95
(t), 18.24 18.27 18.65 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18.68

SPACE COOL, 0.00 0.00 0.00 6.34 12.51 16.16 18.33 16.46 13.02 5.16 S.S9 0.00
(t): 0.00 0.00 0.00 28.58 44.05 47.?3 46.78 45.74 42.46 26.03 26.53 0.00

HEATREJECT, 0.00 0.00 0.00 1.82 1.82 1.82 1.82 1.82 1.82 1.56 1.74 0.00
(t)z 0.00 0.00 0.00 8.23 6.43 5.39 4.66 S.07 5.95 7.89 8.28 0.00

PUHP$& MiSt, 0.49 0.49 0.49 0.71 0.71 0.71 0.71 0.71 0.71 0.71 0.71 0.49
(t), 3.0S 3.06 3.12 3.21 2.50 2.10 1.81 1.98 2.32 3.59 3.38 3.13

VENT F/dqS, 1.97 1.95 1.62 1.80 2.60 4.16 6.82 5.99 3.61 0.89 l.S2 0.85
(t): 12.19 12.08 10.25 8.11 9.15 12.28 17.41 16.64 11.78 4.4? 7.20 S.35

1.104



SIMPLE STRUCTURERUN3, CHICAGO DIVIDE INTO ZONES_ADD PLENUH DOE-2.1E-001 Thu Nov 4 16_29t40 1993PDL RUN I
DESIGN-DAYSIZING OF VAV SYSTD4 SHOWALL REPORTS
REPORT-PS-F ENERGY-RP_OURCEPEAKBRP_KIX_ BY EHD-USE WEATHERPILE- TRY CHICAGO
............................................................................................................... (CONTINUED)........

E_IERGY-RP._OURCEt NATUIUU.,-GAS
UHITSt THER_

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
................ ..... ...... ..... . ........... . ........ ... .. ............... .. ....... o.

PEAKDDOU4DI 5.6 5.3 4,9 3.4 0,7 0.0 0.0 0.0 1,7 3.6 4,3 5,1
DAY/HRt 71 8 4/ S 25/ 8 8/ 8 9/ 9 0/ 0 0/ 0 0t 0 23/ 8 21/ 8 25/ 8 26/ 8

BRP.,AKDOI_ I

AREALIGHTS: 0.00 O.O0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.O0 0.00
(t): 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O,O0

NISC EOUIWJT, 0.00 0.00 0.00 0.00 0.00 0.O0 0.00 0.00 0.00 0.00 0.00 0.00
(t) t 0.00 O.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SPACE HEAT: 5.58 5.35 4.90 3.44 0.71 0.00 0.00 0.00 1,67 3,58 4.33 5.07
(%)t 100.00 lO0.OO lOO.O0 IOO.O0 lO0.O0 O.O0 0.00 0.00 100.00 lO0.O0 lO0.O0 lO0.O0

SPACE COOLt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(11): 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HEAT REJECTt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(I_)_ 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0 00 0.00 0.00 0.00 0.00

PUNPS& MISC_ 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00
(t)_ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

v Z2,q'FANS: 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00
(%): 0.00 O.O0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1.105



SINPLE STRUCTURERUN 3, CHICAGO DIVIDE INTO ZONES_ADDPLENUM DOE-2.1B-001 Thu Nov 4 16_29z40 1993PDL RUN 1
DESIGN-DAYSIZING OF VAV SYS_r_ SHOW ALL REPORTS
REPORT- PS-G ELECTRICAL IOAD SCATTER PLOT WEATHER FILE" TRY CHICAGO
...... .... ............ ......... .. ............. . .... ..................... ...... ..o..... ........ °............ ............ . .... o....

TOTAL HOUIt_AT HOURLY DD4AND AND TIME OF DAY

HOUR JAM 2 3 4 5 6 7 8 9 10 11 12 11_12 3 4 5 6 7 % 9 10 11 12 TOTAL
..... . ............. ....... . o,°........... ...... . ...... . .................. .°...

40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 1 0 0 0 0 0 0 0 0 2

37 0 0 0 0 0 0 0 0 2 1 2 2 1 3 6 5 3 3 0 0 0 0 0 0 28

34 0 0 0 0 0 0 0 0 0 2 5 4 2 6 8 9 9 6 0 0 0 0 0 0 51

31 0 0 0 0 0 0 0 0 4 4 4 5 7 13 23 24 14 13 0 0 0 0 0 0 111

D 28 0 0 0 0 0 0 0 0 8 11 14 20 15 26 26 27 28 31 0 0 0 0 0 0 206

E 25 0 0 0 0 0 0 0 2 13 23 33 30 30 22 16 14 22 22 0 0 0 0 0 0 227

H K 21 0 0 0 0 0 0 0 2 23 21 11 10 17 12 9 $ 11 10 0 0 0 0 0 0 134

A W 19 0 0 0 0 0 0 0 3 19 13 32 17 14 14 14 15 11 9 0 0 0 0 0 0 161

N 15 0 0 0 0 0 0 0 8 146 151 136 138 99 110 128 111 62 65 0 0 0 0 0 0 1154

D 12 0 0 0 0 0 0 0 9 37 26 15 26 67 46 21 38 92 93 0 0 0 0 0 0 470

9 0 0 0 0 0 0 0 41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 41

6 9 9 14 10 13 11 15 104 5 4 5 5 4 3 4 5 4 4 260 5 6 8 8 8 523

3 356 356 351 355 352 354 350 196 108 109 108 108 109 110 109 108 109 109 105 360 359 357 357 357 5652

=== === === -_z= === === === === s=-" ==-- === =s-- m=_ I=-- mm= m=m =m= mmm zm= mmm mmm mm= ,,mm ==m "m'_=m

PERCENT
TOTAL 0.4 0.4 0.4 0.4 0.4 0.4 0.5 2.5 8.1 8.4 8,8 8.8 8.3 8.9 9.5 9.3 8.8 8.7 3.1 1.6 0.9 0.4 0.4 0.4
DD4AND

PEAKELECTR|CALLOAD BRF.AKDOWN

SOURCE I0¢ PCT

SYSTD4S LOAD 18.322 46.8
CIRCULATION PUMPS 0.711 1.8
HERM-REC-CHLR 20.155 51.4

.'mm,emmz==

TOTAL 39.188

1.106



S'MPLE STRUCTURE RUN 3. CHICAGO DIVIDE INTO ZONES; ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29:40 1993PDL RUN I

D_IGH-DAY SIZING OF VAV SYST_4 SHOW ALL REPORTS

REPORT- PS-H EQOIPMENT USE STATISTICS WEATHER FILE- TRY CHICAGO
................................................................................................... . ..............................

AVG MAX NON ............................................................

E O U I P M E N T OPER LOAD DAY SIZE OPER SIZE OPER SIZE OPER SIZE OPER SIZE OPER

RAT20 {MBTU) HR (14BTO) HRS (14BTU) HRS {NBTU) HRS (HBTU) HRS (HBTU) HRS
.. ..................... . .............. . ............... . ............... . ...................

h_-BOILER 0.178 0.444 I 7 8 0.457 1504

HERM-REC-CHLR 0.359 0.219 7 8 16 0.222 1132

1.107



SIMPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZONES: ADD PLENUH DOE-2.1E-001 Thu Nov 4 16:29z40 1993PDL RUN 1
DESIGN-DAY SIZING OF VAV SYSTI_ SHOW ALL REPORTS
REPORT- PS-I EQUIPMD/TLIFE CYCLE COSTS WEATHER FILE- TRY CHICAGO
.. ...............................................................................................................................

E 0 U I P H E N T T O T A L S
................................................

I_-BOILER 23.3
NOMINAL SIZE (NBTU) 0.457
NUMBERINSTALLED 1
FIRST COST (KS) 21.0 21.0
ANNUAL COST (KS) 1.2 1.2
CYCLICALCOST (KS) 1.1 1.1
..... TOTAL.... (KS) 23.3

HERM-RI_C-CHLR 11.7
NOHINAL SIZE (MB'I'U) 0.222
NUMBERINSTALLED l
FIRST COST (KS) 8.3 W.3
ANNUAL COST (KS) 2.5 2.5
CYCLICAL COST (KS) 0.9 0.9
..... TOTAL.... (KS) 11.7

.....................................

_UII_NT TOTAL 35.0

1.108



SIMPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZONES_ ADD PLENUM DOE-2.1E-001 Thu Nov 4 16z29:40 1993PDL RUN I

DESIGN-DAY SIZING OF VAV SYSTEM SHOW ALL REPORTS

REPORT- BEPS BUILDING ENERGY PERFORMANCE SUMMARY WEATHER FILE- TRY CHICAGO
.................................................................................................................................

ENERGY TYPE : ELECTRICITY NATURAL-GAS

UN ITS: MBTU

CAT_GORY OF USE

AREA LIGHTS 74.7 0.0

MISC EQUI PMT 35.9 0.0

SPACE HEAT 9.0 191.1

SPACE COOL 27.9 O. 0

NEAT REJECT 5.7 0.0

PUMPS & MISC 5.3 0.0

VENT FANS 14.3 0.0
.....................

TOTAL 172.8 191. I

TOTAL SITE ENERGY 363.93 HBTU 72.8 KBTU/SQFT-YR GROSS-AREA 72.8 KBTU/SOFT-YR NET-AREA
TOTAL SOURCE ENERGY 709.67 HBTU 141.9 KBTUISQFT-YR GROSS-AREA 141.9 KBTUISOFT-YR NET-AREA

PERCENT OF HOURS ANY SYSTEM ZONE OUTSIDE OF THROTTLING RANGE = 1.7

PERCENT OF HOURS ANY PLANT LOAD NOT SATISFIED = 0.0

NOTEs ENERGY IS APPORTIONED HOURLY TO ALL END-USE CATEGORIES.

1.109



SIMPLE STRUCTURE RUN 3, CHICAGO DIVIDE IHTO ZONe. ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29:40 1993PDL RUN 1

DESIGN-DAY SIZING OF VAV SYSTI_4 SHOW ALL REPORTS
REPORT- BEPU BUILDING ENERGY PERFORMANCE SLIIO4ARY(UTILITY UNITS) WEATHER FILE- TRY CHICAGO
.................................................................................................................................

ENERGY TYPE: ELECTRICITY NATURAL-GAS

SITE UNITS: KWH THERMS

CATEGORY OF USE

AREA LIGHTS 21902. 0.

MISC _UI R4T 10527. 0.

SPACE HEAT 2636. 1911.

SPACE COOL 8189. 0.

HEAT REJECT 1661. 0.

PUMPS & MISC 1547. 0.

VENT FANS 4181. 0.

TOTAL 506 44. 191 I.

TOTAL ELECTRICITY 50644. KWH 10.129 KWH /SQFT-YR GROSS-AREA 10.129 KWH /SQFT-YR NET-AREA

TOTAL NATURAL-GAS 1911. THERMS 0.382 THERMS ]SQFT-YR GROSS-AREA 0.382 THERMS /SQFT-YR NET-AREA

PERCENT OF HOURS ANY SYSTEM ZONE OUTSIDE OF THROTTLING RANGE = 1.7

PERCENT OF HOURS ANY PIAI_T LOAD NOT SATISFIED = 0.0

NOTE: ENERGY IS APPORTIONED HOURLY TO ALL END-USE CATEGORIES.

1.110



SIMPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZONBSz ADD PLENUM DOB-2.1E-001 Thu Nov 4 16=29=40 I993PDL RUN I
DESIGN-DAYSIZING OF VAV SYSTEm4 SHOW ALL REPORTS
FLT-RBP-I • HOURLY-REPORT PAGE I - 1
................................................................................ . .......... ...°o .............................. ...

MMDDHH HERM-REC HER,M-REX: HERM-REC
"CHLR -CHLR -CHLR
LOAD OPER _ ADJUSYED

LD RATIO EIR
BTU/HR FRAC.OR BTU/BTU

MULT.
....( I) ....{I0) ....(16)

8 5 1 0. 0.000 0.000
8 5 2 O. 0.000 0.000
8 5 3 O. 0.000 0.000
g 5 4 O. 0.000 0.000
8 5 5 O. 0.000 0.000
g 5 6 O. 0.000 0.000
g 5 7 O. 0.000 0.000
g 5 g 15929. 0.250 0.081
8 5 9 56639. 0.250 0.083
8 510 74613. 0.318 0 102
8 511 91168. 0.390 0 121
8 512 96404. 0.416 0 130
8 513 113157. 0.488 0 147
8 514 125208. 0.540 0 161
8 515 128849. 0.552 0 161
8 516 124249. 0 531 0 155
8 517 118941. 0 511 0 153
8 518 0. 0 000 0.000
8 519 0. 0 000 0.000
8 520 0. 0 000 0.000
8 521 O. 0 000 0.000
8 522 0. 0 000 0.000
8 523 O. 0.000 0.000
8 524 0. 0.000 0.000

DAILY SI.,'_LARY(AUG 5)
!_ O. 0.000 0.000
14)( 128849. 0. 552 0. 161
SM 945157. 4.246 1.293
AV 39382. 0.177 0.054

MONTHLYSUGARY (AUG)
0. 0.000 0.000

NX 128849. 0.552 0.161
SM 945157. 4.246 1.293
AV 39382. O. 177 0.054

YEARLYSUMMARY
NN 0. 0.000 0.000
I,D( 128849. 0.552 0.161
SM 945157. 4.246 1.293
AV 39382. 0.177 0.054

1.111



SIMPLE STRUCTURERUN3, CHICAGO DIVIDE INTO ZONES:ADD PLEI_JM DOE-2,1E-001 Thu Nov 4 16x29:40 1993EDL RUN 1
DESIGN-DAYSIZING OF VAV SYSTEM SHOWALL REPORTS
REPORT-EV-A LIFE-CYCLE COSTINGPARAMETERSANDBUILDING COMPONENTCOST INPUT DATA
... ...... ..... ...... . .... ..°. ................... . ......... ....... ..... . ....... .°. ...... .......°. ....... .°....... ..... . .... ....°...

LIFE-CYCLE COSTING PARAMETERS
...... ........ ..... . ...... °..

LABOR 14ETERIALS
DISCOUNT INFLATION INFLATION PROJSCT

RATE RATE RATE LIFE
(PERCEIqT) (PERCENT) (PERCENT) (YRS)
.. ..................... .... ..... ...

5.0 0.0 0.0 25.0

BUILDING COMPONENT COST INPUT DATA {CURRENTDOLLARS)
............................. . .... ......... ......... .

UNIT UNIT UNIT UNIT
UNIT INSTALL ANNUAL MINOR MINOR MAJOR MAJOR

FIRST -ATION MAINT OV_I_UL OVEI_AUI., OVERI_UL OV_I_UL
• NUMBER LIFE COST COST COST COST INTERVAL COST INTERVAL

COST NAME OF UNITS UNIT NAME (YRS) ($) ($) (S) 1$) (YRS) ($) (YRS)
............... ° ................. . ........................................ . ......

NO BUILDING COMPONENTCOSTSSPECIFIED

I. 112



SIMPLE STRUCTURERUN3, CHICAGO DIVIDE INTO ZONES.ADD PLENUM DOE-2.IEo00I Thu Nov 4 16z29z40 1993EDL RUN 1
DESIGN-DAY SIZING OF VAV SYSTI._4 SHOW ALL REPORTS
REPORT- ES-A AJ_AL ENERGY AND OPERATIONS COSTS AND SAVINGS
................. .... o ....... ....................... ..... °..._.... ...... ........°....... ....... ...-................... .... ......°..

Z N E R G Y ( $ ) O P Z R k T I O N S ( $ ) TOTAL
............................................................................ SAVINGS-

ENERGY ENERGY ENERGY OPRNS OPRNSCOST -- THIS RUN OPRN$ ID41BROY
COST COST COST COST ......................... COST PLUS

YEAR BASELINE THIS RUN SAVINGS BASELINE PLANT BUILDING TOTAL SAVINGS OPRNS

1 O. 4369 -4369. O. 249. O, 249. -249. -4619.
2 O. 4431 -4431. O. 238. O. 238. -238. -4668.
3 O. 4493 -4493, O. 314. O. 314, -314. -4807.
4 O. 4557 -4557. O. 216. O. 216. -216, -4772.
5 O. 4622 -4622. O. 205. O. 205. -205, -4827.
6 0. 4688 -4688. 0. 272, 0. 272. -272. -4960.
7 0. 4756 -4756 0. 186. 0. 186. -186. -4942.
8 0. 4824 -4824 0. 412. 0. 412. -412. -5236.
9 0. 4894 -4894 0. 236. 0. 236. -236. -5130
10 0. 4966. -4966 0 161. 0. 261. -16]. -5127
11 0. 5038. -5038 0 212. 0. 212. -212. -5250
12 0. 5113. -5113 0 ]46. 0. 146. -146. -5258
13 0. 5189. -5188 0 139, 0. 139. -139. -5327
14 0. 5265. -5265 0 828. 0. 828 -828. -6093
15 0. 5344. -5344 0 126, 0. 126 -126. -5470
16 0 5424. -5424 0 279. 0. 279 -279. -5702
17 0 5505. -5505. 0 ]59, O. 159 -159. -5664
18 0 5588, -5588. 0 109. 0. 109 -I09. -5697
19 0 5673. -5673. 0 104. 0. 104 -104. -5776
20 0 5759. -5759. 0 531. 0. 531 -531. -6290
21 0 5847. -5847. 0 94. 0, 94 -94. -5941
22 0 5936. -5936. 0 124. 0. 124 -124. -6060.
23 0 6027. -6027. 0 85 0. 85 -55. -6113. '
24 0 6120. -6120. 0. 189 0. 189 -189. -6309,

I 25 0 6215. -6215. 0. 108. O. 108 -108. -6323.
................................. . ............................ ...

TOTALS(S) 0. 130641. -130641. 0. 5721. 0. 5721. -5721. -136362.
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S]XPl,l; STRUCTURERUN 3, CHICAGO DIVIDE ZNTOZONF$_ ADDPLEN_4 DOE-2.1E-00I Thu NOv 4 16t29z40 1993eDL RUN 1
DUlON-DAY SIZING OF VAV SYS_DI SHOWAll, Re.PORTS
UPOI_- r,s-o LZFB*CYCLEBUZLD]NGANDP[Jd_ HON-DI£RGYCOV?$

LiFE-CYC[,B BUILDING AND I)?.JJrrNON-I_EI_Y COJDTdl($)
.-........-.......................................

Im_mDrr
Irlls_ cost (IrZlLS_cos_
(]NCUJD!NO PlUS

COSt'NNtE ;NSTAI_A?ION) RBPU4CDIEH?S OPERA_'IONS TOTAL IteP_4CDI_ITS)

140llUIL,DTt_ COHPON'ID_COSTSSPECTF'IED

PLANT _UI PM_N']' 29298. 0. 5"/21. 35019. 29298.

I'o'Ir'AJ.,S 29298. 0. $"/21. 35019. 29298.
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|_MPLE STRUC'rURERUN 3, CHICAGO DIVIDE IH?O ZOHr,Ss ADDPLE_JH DOE-2.1£-OOI ?hu Nov 4 16s29_40 1993EDL llUH 1
DILqlGN-DAYSIZING OF VAVSYSTEM SHOWkJ.,L REPORTS

REPORT-B-C ENER()YSAVII_S, INVIC.qTNENTSTATIJ_TICS, ANDOVERAbLLIFE.CYCLE COSTS l

I_IERG¥SAVINGS

AImUAL _mU_d, ANNUAJ, ANNUAL
r&tEI_Y USE IDt|NGYWE B_itNGY O4EI_Y

BAglel.lNE THIS RUN SAVINGS SAVII_S
(HBTU) (NiOI) (NgTU) (NMH) INBTU) (NM4) I PC?)

AT SITE 0.00 0.00 )63.93 106.6) -)6).93 -106,53 0,0

AT SOURCE 0.00 0.00 ?09.5? 20"/.9) -'/09.67 -207.93 0.0

INVESTHEHTSTATISTICS
....°°. ....... .°.....

PROJECTLIFE 25.0 YEARS
PATIO OF PATIO OF

LIFE CYCLE LIFE-CYCLE
PATIO OF DIERGYSAVINGS DIERGY SAVINGS

BASELINE SAVINGSTO DISCOI/WI'ED (aT SITE) (AT SOURCE)
INVESTNI_qT REPLACE31ENT INCRD4ENTM, COST INCRI$1ENTkL PAYBACK 'I'O INCRI_ENTAL TO INCRO41_ITAL

THIS RUN COSTS INVESTMENT SAVINGS INVESTNENT PERIOD INVESTMENT INVLqTNENT
(S) ($) (S) IS) ISle) (Y_AS) (HBTU/$) (HW_/S) (HBTU/S) (MWH/S)

29298. 0. 29298. -13G)62. -4.55 999.00 -0.3! -0.09 -0.61 -0.19'

OVERALLLIFE-CYCLECOSTS ($)
.... ..... .......°.°.°.°.°...

t

FIRST COST OPP.HSCOST REPLACEHEHTS ENERGYCOST T O T A L
°o .. ............. . ................ ........ ..........

BASELINE O. 0. 0. 0. 0.

THIS RUN 29298. S721. 0. 130541. 165660.

SAVIHGS($) -29299. -5721. 0. -130641. - 16_660.

[PC'r) 0,0 0,0 0,0 0.0 0,0
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$INPL| JI?RUC?URERUN3, CHICAOO DZVIDE II470 ZONe; J_DDPL,|HLM DOE-2.18-001 Thu Nov 4 16_29J40 19931:DI,RL,'N 1
DUlGN-DAY SIZING Or VAV SYS?DI SHCMALL REI;'OR?S
UK)R'f- lr,Jl-D ENEROYCOS'?SUHI)Ik_Y
,...e.o.. o.... ,.... e.,, ........... Q......, ... o...................Q......... _..........................,,---e..o.e.......................

I,(I_|R|D ?OTM, V! RTUAJ,
|RRGY _1_ RA?E IIAT| US|D

UTZLI_Y- RATE REt_L1RCE MI_ERJI UNITS/YR ($) ($/UHXT) A_ YEAA?

N, EC-TARIF'F mr,I_RZCI?Y 1 2 ] 4 S S0144. M 3223. 0.043t YIUI

aU-UTe NAI'Ut_..OU 1 2 3 4 S 1911. i'HtlmS 1144. 0.4000 YlUl

JJJJJJJJJi

4349.

ENERGYCoJPrlONOS| BI,DOARIU_z 0.0'7
ENEROYCOST/NET BLDGARIEA: 0.8'7
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SlNPLIC S?RUC?UR|RUN3, CHICAGO DIVIDIC IHTO ZOHDz ADD PI,EHUH DOE-2.1E-001 Thu Nov 4 16:29z40 1993|DL RUH 1
D|$1GH-DAY SIZI_ OF VAV SY_ SHOW_ REPOJ_S
UPOR'r- W-E IIL,qqISARYor _ILI?Y-BA?|: I_LZc-?Altlrr
e Jmo 60 _emee Pe me ms e mee ee*o m40m o*eem m *_e eel mmoe *e_ee oe uem mu ue m * m omee ae eme me om oee eJ* e 4 *eem_ eo cam eemmeeeee e eee *r*ee _* o_. _6.46_ eo* _b J_ee*e

UTILITY-BATEs zl,tc-TAItlrr USOUItC|s ILI_BICITY DIJ4_D-WlND_o HOUR 3413. IJ?U/KI,m
NET|k�I ] 2 3 4 5 BI_I_-_Y_ 31 BAYt-t.mlTATi_l 0,0000

POWEll-FACTORt 0, 00 ILqC|U-KVAR*IrBAc: O. 30 ILXCICSS-RVAR-CHOn O.0000

BAT|-QU.qI,I f'ICA?IONS IK,OCK-CHAItGES DENAND-PATCHE?S NIN-MON-RA_HETg
ee_oeeem e_emm e _ome 4_ _ee 'be oo _ e a.e _m* em _e emm m_ em m.m _* m _. J _om m,_ m m__J. em eJ_ 4iJm_eme_m.._m, og _oo_m _m_J.*_mme. v_m

MIN-_OY J O,0
MAX-UEBOYa O. 0
N|IO-DIJ4/UtDJ O. 0
I_-DDIJ_i 0.0

_AJ.Jl _- RAT|t PJ_- NOlfl'Hl
U||'HZH'_J,I_ I NO

_|RD il_I_ N_EUD BILLING WBOY D_D _Y FX_D MINI_ Vl_ T_
ENERQY RHZlK]Y DN4AND DEIU,HD CH_GE C_| C_ A_ Y_ SURCHRO C_| CHARGE BATE C_ROE

NONTH KWH _ I(W KW ($) ($) ($) ($) ($) ($) 14) (S/UNIT) (S)
umemo emm ..... mememmme .eeee_em e_mee_mm ee_eee emmo_w_ m_eeee_ _em_ _emm_ eeoem_e mmeee_ me,e*e_ee _eeoee

JA/g 3918 3910 16.2 16.2 245 0 0 0 0 0 0 0.0624 245

FEB 3334 3334 16.1 16.1 208 0 0 0 0 0 0 0.0625 208
!

BAA 3378 33"78 15.8 15.8 212 0 0 0 0 0 0 0.0629 212

APE 3417 3417 22.2 22.2 218 0 0 0 0 0 0 0.0637 218

MAY 3057 305'9 20.4 20.4 24'9 0 0 0 0 0 0 0.0641 247

4934 4934 33.0 33 0 310 0 0 0 0 0 0 0.0644 3i0

JUL 6990 6990 39.2 39 2 440 0 0 0 0 0 0 0.0641 448

AU_ 6351 6351 36,0 36 0 408 0 0 0 0 0 0 0.0642 408

SEP 4196 4196 30.? 30 7 290 0 0 0 0 0 0 0,0643 2'90

OCT 3519 351_ 19.0 19 8 225 0 0 0 0 0 0 0.0639 225

NOV 3099 3099 21.1 21 i 19_ 0 0 0 0 0 0 0,0631 19_

DEC 3651 365_ 15.8 15.8 229 0 0 0 0 0 0 0.0626 229
1 zn I__,o,_ _ Ii 8 J 8 II 8 IJl_ _sslS _lx _a _ _tnz _8 _ll_ z s'_lu., nt._ _nlls s 88880 _IIS 8_ 8 It II_ Iz 8_8Z8 at. _ 8 SUlIn:lJ_ 8_:n18 88

To'r'AL 50644 50644 39.2 3223 0 0 0 0 0 O.0636 3223

1.117



glNPLE _FRU_UlqE RUN3, CHICA_ DZVlDIBINTo Z_41CSsADDFMCHUM DOE-2.1E-001 Thu Nov 4 16_29s40 1993EDL RL_I 1
DUlOH-DAY SIZING OF'VAV SYSTDt SHOWA_ REPORTS
MPORT- If,dl-| IlUi4i_¥ OF t.lTZt,,1?Y-tk,k?B*OAdl-ll,.k?E

UT_I_rY-RAT|z OAJ_-I_T| P....toOURCEzHATUR_-Q.U DI)UUID-t,/INDONz HOUR 100000. BTU/THERNS
NIFFICUs I 2 ) 4 S |ZLLZNG-DAYs 31 RATJe-L_ZTAT1OIgz 0.0000

RATB-QUAZ,XPXCATXONS BLOCK-CHAROr,8 DO4AND-RATCHET$ HI N-NON-RA'I'CHE'F$

N !N- BNBaQYl O.0
NAX-ILqIIROYt O.0
NZH-DID4AJHOI 0,0
NAX-DO4ANDs 0.0

QUALIF'Y-RAT|_ .M,I,-NOWrHS
US|-NZN-QUA_s NO

N]_aED 01bbXHIO Hlrl'lllRllD ItXI_INO I_l_ROY DDINID OIIBIIOY FIXJO NINXNUH VIRTUAl,, ?O't'N,,
IDIBRGY ENERaY DB4AND DID4N4D CHARGE CHARQlie-CJTI'AD,3 ?IU(ES 8URCHRO CHAROE CHARGE IIATB CHARGE

MOIffH ?HEP,HS ?HEN4S ?HEN4S ?HERJ4S ($) (|) ($) 15) ($) ($) ($) ($/UH_I') ($)

JAN S16 516 5.6 S.6 309 0 0 0 0 0 0 0.6000 309

FED 402 402 S. 3 S.3 341 0 0 0 0 O 0 0.6000 241

NAR 250 2S0 4.9 4.9 150 0 0 0 O 0 0 0.&O00 150

APR 54 64 3.4 3,4 39 0 0 0 0 0 0 0.6000 30

NAY 9 9 0.? 0.7 5 0 0 0 0 0 0 0.5000 5

0 0 0,0 0.0 0 0 0 0 0 0 0 0,0000 0

0 0 0.0 0,0 0 0 0 0 0 0 0 0.0000 0

At_ 0 0 0,0 0.0 0 0 0 0 0 0 0 0.00O0 O .

Sr.p 4 4 1 .'/ 1. l ) 0 0 0 0 0 0 0.5000 )

OC? 39 39 3.5 3.6 23 0 0 0 0 0 0 0.5000 23

NOV 213 213 4.3 4.3 126 0 0 0 0 0 0 0.5000 129

Di_ 415 415 5.1 5.1 249 0 0 0 0 0 0 0.6000 249
nJnuasnn ttlasnms snmnlnns nsnssmn nmmalln nnnlntn unannln ututltn nnnnlnn nsnnmnn Ittllll

't'OTA3, 1911 1911 5.6 1146 0 0 O O 0 0.6000 1146

1.118



Simple Structure -- Run 3a

i LDL PROCESSOR INPUT DATA

Thu Nov 4 16s29z40 1993LDL RUN 4

• 684 *
• 68S • TITLE LINE-1 "SDIPLB S?RUCfURRRUN3A, CHICAGO*
• 686 * LINE-2 *INCREASEDROOFINSI_,A?ION * ..
• 687 •
• 688 * RUN-PERIOD JAN I 1974 ?HRU DEC 31 1974 ..
• 609 • ABORT ERRORS ..
• 690 " DIAGNOSTIC WARNINGS
• 691* LOADS-Rt_RT S_U_Y- (LS-C,_-D)
• 692 • VERIFICATION • (LV-B,LV-D) ..
• 693 • BUILDING-L,_&TION LATITUDE-42.0 LONGITUDE=Be.0
• 694 • ALTITUDE-610
• 695 • ?IHE-ZONE=6 AZlHb'rH.3O.0 ..
• 696 *
• 697 * $ BUILDING DESCRIPTION I
• 698 *
• 699 * S STRUCTURE THE BUILDING IS IDENTICAL ?O ?HA? IN RUM 3 ABOVEEXCEPT
• 700 * $ THAT THE ROOF HAS AN ADDITIONAL INCH OF INSULATION.
• "/01 *
• 702 • S $YSTD4S AND PLANT SIZING IS TAKEN FROMRESULTS OF RUN3.
• 703 *
• 704 * $ ECONOMICS SPECIFICATIONSARE THE SAME AS RUN], sl,_r INCLUDE THE COSTS
• 705 * S OF THE IMPROVEMENTSADDED FOR THE RUH ANDTHE RESULTS OF RUN]
" 706 " S AS A BASELINE.
• 707 * S
" 708 * $ BASELINE BASELINE ECONOMICSDATAARETAKENFROM
" 709 " $ SIMPLE STRUCTURERUN 3 REPORTS ES-A AND ES-C.
"710 *$
• 711 * $ IMPROVEMENT 5000 SOFT OF INSULATIONAT I.I0 DOLLARSISQFT
"712 *
• 713 • $ CONSTRUCTION AND GLASS-TYPES
" 714 *
• 715 * ROO-I =LAYERS =MAT={RG01,BRDI,IN46,WD01) I-F-R .76 ..
• 716 * NA-Io2 =LAYERS eMAT=(WD01,PW03,1N02,GP01) ,.
" 717 * WALL-I =CONSTRUCTION LAYERS=NA-I-2 ,.
• 718 * ROOF-I :CONSTRUCTION LAYERS=ROO-I .,
• 719 * CLNG-I ,CONSTRUCTION 0 = 0.27 ..
• 720 * SB-U =CONSTRUCTION U = 1.5 ..
" 721 " FLOOR-I =CONSTRUCTION U = 0.05 ..
"722 "
• 723 " W'I =GLASS-TYPE GIJ_S-TYPE-CODE = 3 PANES = 2 ..
• 724 * DOORS -GLASS-TYPE GLASS-TYPE-CODE= 5 ..
• 725 *
• 726 * $ OCCUPANCYSCHEDULE
• 727 *
• 729 * OC-I =DAY-SCHEDULE {1,8) (0,0)
• 729 * 19,11) (1.0)
• 730 " (12,14) {0.9,0,4,0.8)
• 731 * (15,18) (1.0)
• 732 * (19,21) (0.5,0.1,0.1)
• 733 * (22,24) (0.0) ..
"734 *
• 735 * OC-2 =DAY-SCHEDULE {1,24) (0,0)
"736 •
• 737 • OC-WEEK =WEEK-SCHEDULE {WD)OC-1 (WEH) OC-2 ..
• 738 *
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* 139 • OCCUPY-1 =SCHEDULE THRU DEC ]] X-WEEK .o
• 140 •
" 741 • $ LIGHTING SCHEDULE
* 742 *
* 743 • LT-1 ,DAY-SCHEDULE (1.81 (0.05)
* "/44 * (9.14) (0.9,0.95,1.0,0.95,0.8,0.9)
* 745 * (lS. il) (1.01
* 746 • (19,211 (0.6,0.2,0.21
* "/47 * (22.24) (0.05) .,
* 748 •
* 749 • LT-2 ,DAY-SCHEDULE (1,241 (0.05) ..
* 750 •
* 7S1 • LT-WEEK =WEEK-SCHEDULE (MON,FRI) LT-1 (WEH) LT-2 ..
• 752 *
* "/53 * LIGHTS-1 ,SCHEDULE THRUDEC 31 LT-WEEK ..
• 754 *
* 755 • $ OFFICE BOUllq4EHTSCHEDULE
* 756 *
• 757 * _-1 .DAY-SCHI_DUI,IZ (1,8) (0.02)
• 758 • (9,141 (0.4,0,9,0.9,0.9,0.9,0.9)
• 759 * (15,201 (0,8,0.'/,0.5,0.5,0.3,0.3)
* "/60 * (21,241 (0,02) ..
• 761 *
• 762 * [_'2 =DAY-SCHEDI_E (1,24) (0.2) ..
* "/63 •
* "/64 * I_-WEEK =WEEK-SCHEDULE (HON.FRZ) EQ'1 (WEH) EQ-2 ..
* "/65 "
* 766 * DOU1P-1 =SCHEDULE THRUDEC 31 E0*W_EK ..
* 767 *
* 768 * $ INFILTRATION SCHEDULE
* ./69 *
• 770 • INFIL-SCH =SCHEDULE THRUHAR 31 (ALL) (1,24) (1)
* 771 * THRUOCT 31 (All,) (1,241 (0)
* 772 * THRUDEC 31 (ALL) (1,24) (1) ..
* ./73 *
* ./74*
• 775 * $ S_'T DEFAULTVALUES
• 776 *
* 777 * SET-DEFAULT FOR SPACE FI_R-WEIGHT=70 ..
• 778 * SET-DEFAULT FOR EXTERIOR-WALL CONSTRUCTION=WAIL-I ..
• 779 * SET-DEFAULT FOR WINDOW HEIGHT-4.0 GLASS-TYPE=W-I Y=3 ..
• 780 •
• "/81* $ GENERAL SPACE DEFINITION
* 782 •
* 783 * OFFICE =SPACE-CONDITIONS PEOPLE-SCHEDULE =OCCUPY-]
* 784 * NUMBER-OF-PEOPLE =50
* 785 • PEOPLE-HEAT-GAIN =4(
* 786 * LIGHTING-SCHEDULE =LI_nfS-1
* 787 * LIGHTING-TYPE =REC-FLUOR-RV
* 788 * LIGHT-TO-SPACE =.80
* 789 * LIGHTING-WISQFT -1.5
* 790 * I'_)UIP-SCHEDULE =EQUIP-I
* 791 * BOUIPI4Eh'I'-WISQF']' =1
* 792 * INF-HETHOD =AIR-CItANGE
* 793 * AIR-CHANGESIHR =0.25
• ./94* INF-SCHEDULE =INFIL-SCH ..
* 795 "
* ./96" $ SPECIFIC SPACE DETAILS
* 797 "
* 798 " PLENUM-1 =SPACE ZONE-TYPE=PLENUMARFA=5000
* 799 * VOLUME=t0000 Z=8 FL_R-WEIGHT=5 ..
* 800 *
• 801 * WALL'1PF =EXTERIOR-WALL HEIGHT = 2 WIDTH = 100
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* 802 * AZIMUTH = 180 ..
* 803 °
" 804 * WALL-IPR =EXTERIOR-WALL HEIGHT = 2 WIDTH = 50
* 805 * AZIMUTH = 90 X = 100 ..
* 806 *
* 807 * WALL-IPB =EXTERIOR-WALL HEIGHT = 2 WIDTH = 100
• 808 * X = 100 Y = 50 AZINUTH = 0 ..
* 809 *
* 810 * WALL-1PL =EXTERIOR-WALL HEIGHT = 2 WIDTH = 50
* 811 * AZIMUTH = 270 Y = 50 ..
* 812 *
* 813 • TOP-1 =ROOF HEIGHT=S0 WIDTH=100
* 814 * X=0 Y=0 Z=2 AZIMUTH = 180
* 815 * TILT=0 GND-RBFLECTANCE=0
* 816 * CONSTRUCTION = ROOF-I ..
* 817 *
* 818 • SPACEI-I =SPACE SPACE-CONDITIONS = OFFICE
* 819 • AREA = 1056 VOLI_4E= 8448
* 820 • NLMBER-OF-PEOPLE= II
* 821 • FRONT-1 =EXTERIOR-WALL HEIGHT = 8 WIDTH = 100
* 822 • X=0 Y=0 Z=0 AZINUTH = 180 ..
* 823 • WF-I =WINDOW WIDTH = 45 X = I0 ..
" 824 * DF-1 =WINDOW WIDTH 8 HEIGHT = 8
* 825 * X = 70 Y = 0 GLASS-TYPE=DOORS
" 826 • OVBRNANG-A 1 OVERHANG-B .5
* 827 • OVBRHANG-W 10 OVERHANG-D 4 ..
* 828 •
* 829 * C1-1 =ZNTERIOR-WALL AREA = 1056 NEXT-TO PLENUN-1
* 830 • CONSTRUCTION = CLNG-! ..
* 831 •
* 832 • FI-1 =UNDERGROUND-FLOORAREA = 1056 CONSTRUCTION= FLOOR-1 ..
* 833 *
* 834 * SB12 =INTERIOR-WALL AREA=I35.76 NEXT-TO SPACE2-1
* 835 * CONSTRUCTION = SB-U ..
" 836 *
* 837 * SBI4 =INTERIOR-WALL bIKE SBI2 NEXT-TO SPACFA-I
* 838 • SB15 =INTERIOR-WALL AREA 608 NEXT-TO "SPACE5-1-
* 839 * CONSTRUCTION= SB-U ..
* 840 •

, * 841 * SPACE2-1 =SPACE SPACE-CONDITIONS= OFFICE
* 842 * AREA = 456 VOLUME= 3648
* 843 ° NUMBER-OF-PEOPLE= 5 ..
* 844 *
* 845 • RIGHT-I =EXTERIOR-WALL HEIGHT = 8 WIDTH = 50
* 846 • X=100 Y=0 Z=0 AZIWOTH= 90 ..
* 84"7 *
" 848 * WR-I =WINDOW WIDTH = 25 X = 12.5 ..
* 849 *
* 850 " C2-I =INTERIOR-WALL AREA = 456 NEXT-TO PLENUH-I
* 851 * CONSTRUCTION= CLRG-1 ..
* 852 *
* 853 * F2-1 =UNDERGROUND-FLOORAREA = 456 CONSTRUCTION= CLRG-] ..
* 854 *
* 855 * SB23 =INTERIOR-WALL AREA = 135.76 NEXT-TO SPACE3-1
* 856 * CONSTRUCTION = SB-U ..
* 857 *
* 858 * SB25 =INTERIOR-WALL AREA = 208 NEXT-TO SPACES-I
* 859 • CONSTRUCJ'ION= SB-U .,
* 860 •
* 861 * SPACE3-1 =SPACE SPACE-CONDITIONS= OFFICE
* 862 * AREA = 1056 VOLUHE= 8448
" 863 * NUHBER-OF-PEOPLE= lI ..
* 864 *
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* 865 * BACK-I :EXTERIOR-WALL HEIGHT = 8 WIDTH = 100
" 866 " X=I00 Y:50 Z=0 AZIMUTH = 0 ..

" 867 "

* 868 * WB-I =WINDOW WIDTH = 45 X = 10 ..

" 869 * DB-] =WINDOW WIDTH = 7 HEIGHT = 7

" 870 * X = 70 Y = 0 GLASS-TYPE=DOORS ..

* 871 *

* 872 * C3-I =INTERIOR-WALL AREA = 1056 NEXT-TO PLENUM-I

• 873 * CONSTRUCTION = CLNG-I ..

* 87_ "

* 875 " F3-I =UNDERGRCRIND-FIX)OR AREA = 1056

* 876 . CONSTRUCTION = FLOOR-I ..

" 877 "

" 878 " SB34 =INTERIOR-WALL AREA = 135.8 NEXT-TO SPACE4-1

• 879 * CONSTRUCTION = SB-U ..

* 880 *

" 881 * SB35 =INTERIOR-WALL AREA = 608 NEXT-TO SPACES-I

* 882 * CONSTRUCTION = SB-U ..
* 883 *
" 884 * SPACE4-1 =SPACE SPACE-CONDITIONS = OFFICE
* 885 " AREA = 456 VOLUME = 3648

* 886 * NUMBER-OF-PEOPLE = 5 ..

* 887 *

" 888 • LE?T-I =EXTERIOR-WALL HEIGHT = 8 WIDTH = 50

" 889 * X=0 Y=50 Z=0 AZIMUTH = 270 ..

* 890 *

* 891 * WL-I =WINDOW WIDTH = 25 X = 12.5 ..

* 892 *

* 893 * C4-I =INTERIOR-WALL AREA = 456 NEXT-TO PLENUM-1

* 894 * CONSTRUCTION = CLNG-1 ..

* 895 *
* 896 * F4-1 =UNDERGROUND-FLOOR AREA = 456

" 897 * CONSTRUCTION = FLOOR-] ..

* 898 *
" 899 * SB45 =IHTERIOR-WALL AREA = 208 NEXT-TO SPACE5-1

" 900 * CONSTRUCTION = SB-U ..
* 901 *

* 902 * SPACE5-1 =SPACE SPACE-CONDITIONS = OFFICE
* 903 * AREA = 1976 VOLUME = 15808

* 904 * NUMBER-OF-PEOPLE = 20 ..

* 905 *

* 906 " C5-I =INTERIOR-WALL AREA = 1976 NEXT-TO PLENUM-I

* 907 * CONSTRUCTION = CLNG-I ..

* 908 *

* 909 • FS-1 =UNDERGROUND-FLOOR AREA = 1976 CONSTRUCTION = FIX)OR-1 ..
° 910 *

* 911 * END ..

* 912 " COMPUTE LOADS ..
* 913 * INPUT SYSTE_4S ..
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SDL PROCESSOR INPUT DATA

Thu Nov 4 16:29:40 19935DL RUN 2

* 914 *

" 915 " SYSTI_HS-REPORT S(R44ARY=(SS-A,SS-J) ..

* 916 *

* 917 " $ SYST_S SCHEDULES
* 918 "
* 919 * FAN-1 --DAY-SCHEDULE (1,6)(0)(7,8)(-999)(9,18) (1)(19,24)(0) ..
" 920 " FAN-2 =DAY-SCHEDULE (1,24) (0) ..
* 921 * FAN-SCNED --SCHEDULE THRU DEC 31 (WD) FAN-1 (WEN) FAN-2 ..
" 922 "

* 923 * HEAT-I =DAY-SCHEDULE (I,8) (55} (9,18) (70) (19,24) (55) ..

" 924 * HEAT-2 =DAY-SCHED{TLE (1,24) (55) ..
* 925 * HEAT-WEEK =WEEK-SCHEDULE (MON,FRI) HEAT-I (WEH) HEAT-2 ,.
* 926 * HEAT-SCHED =SCHEDULE THRU DEC 31 HEAT-WEEK **
* 927 * COOLOFF =SCHEDULE THRU DEC 31 (ALL) (1,24) (60) ..
* 928 * HEATOFF =SCHEDULE THRU DEC 31 (ALL) (1,24) (60) ..
" 929 *

* 930 " COOL-1 =DAY-SCHEDULE (1,8) (99) (9,18) (78) (19,24) (99) ..
* 931 " COOL-2 =DAY-SCHEDULE (1,24) (99) ..
" 932 * COOL-WEEK =WEEK-SCHEDULE (NON,FRI) COOL-] (WEH) COOL-2 ..

* 933 " COOL-SCHED =SCHEDULE THRU DEC 31 COOL-WEEK ..

" 934 *

* 935 * R1 =DAY-RESET-SCH SUPPLY-HI..60 SUPPLY-LO=52
* 936 " OUTSIDE-LO=30 OUTSIDE-HI=75 ..

" 937 * SAT-RESET =RESET-SCHEDULE TNRU DEC ]! (ALL) R] ..
" 938 "

" 939 "

• 940 • S SYST_4 DESCRIPTION

* 941 *
" 942 * ?.AIR =ZONE-AIR OA-CFM/PER=20 ..

• 943 "
* 944 * CONTROL =ZONE-CONTROL DESIGN-HEAT-T=70 DESIGN-COOL-T--76

* 945 * HEAT-TEMP-SCH= HEAT-SCHED
• 946 * COOL-TEMP-SCH= COOL-SCHED
• 947 * THERMOSTAT-TYPE=REVERSE-ACTION ..
* 948 *

* 949 * $ FOLLOWING AIR FLUS ARE FROM RUN 3 SV-A REPORT,

• 950 * $ DIVIDED BY ALTITUDE _LTIPLIER
• 951 *

* 952 " SPACE1-1 =ZONE ZONE-AIR=ZAIR SIZING-OPTION=ADJUST-LOADS
• 953 * ZONE-COIfl'ROL=CONTROL ASSIGNED-CFN=2133 ..

* 954 *
• 955 " SPACE2-1 =ZONE LIKE SPACEI-1 ASSIGNED-CFN=gS7 ..
t 956 " SPACE3-1 =ZONE LIKE SPACEI-I ASSIGNED-CFN=IS09 ..

• 957 " SPACE4-1 =ZONE LIKE SPACE]-I ASSIGNED-CF14=953 ..

• 958 " SPACES-I =ZONE LIKE SPACEI-I ASSIGNED-CFH=1814 ..

• 959 *
* 960 * PLG_JM-1 --ZONE ZONE-TYPE=PLENUM SIZING-OPTION=ADJUST-IX)ADS

* 961 * DESIGN-HEAT-T=SO DESIGN-COOL-T=9S ..
" 962 *
* 963 * S-CONT --SYSTEM-CONTROL COOLING-SCHEDULE= COOLOFF

" 964 " HEATING-SCHEDULE= HEATOFF

" 965 * HEAT-SLPY-T=65

• 966 * COOL-CONTROL=RESET

* 967 " COOL-RESET-SCH=SAT-RESET

* 968 * MIN-SUPPLY-T=60 ..
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° 969 °

" 970 * S-FAN :SYSTEM-FANS FAN-SCHEDULE=FAN-SCHED FAN-CONTROL=SPEED

" 971 " SUPPLY-STATIC=5.S SUPPLY-EFF=.S5

" 972 * NIGHT-CYCLE-CTRL=CYCLE-ON-ANY ..

t 973 °

• 974 * S-TERM =SYSTEM-TERMINAL REHEAT-DELTA-T=58

t 975 . NIN-CFM-RAT]O=0.3 ..

" 976 "

t 977 " SYST-I =SYSTEM SYSTEM-TYPE=VAVS

" 978 _ SUPPLY-CFN=7 366

• 979 * SYSTEM-CONTROL= S-CONT

• 980 " SYSTEM-FANS= S-FAN

" 981 * SYSTEM-TERMINAL= S-TERM

t 982 " _CONO-LIMIT-T=65

t 983 • RETURN-AIR-PATH=PLENUM-ZONES

" 984 " PLENUM-NAMES=(PLENUH-I)

t 985 " ZONE-NAMES= (SPACES- 1, SPACE1-1, SPACE2-1

• 986 * SPACE3-I,SPACE4-I,PLENUM-I) ..

" 987 *

" 988 * END ..

t 989 t COMPUTE SYSTEMS ..

• 990 •

" 991 ° INPUT PLANT ..
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P DL PROCESSOR INPUT DATA

Thu Nov 4 16,29:40 1993PDL RUN 2

* 992 *
* 993 * PLANT-REPORTSUI_ARY,_(PS-A,BEPS) ..
* 994 "
* 995 * S _QUIPMENT DESCRIPTION
* 996 *
* 997 * $ HOT-WATER BOILER
* 998 *
* 999 * SBOILI =PLANT-EQUIPMENT TYPE=HW-BOILER SIZE--.457 .. $ SIZE FROM RUN 3
*1000 *
*1001 * PLANT-PARAMETERSHERM-REC-COND-TYPE=AIR..
*1002 *
"1003 * $ AIR-COOLED RECIPROCATINGCHILLER
"1004 *
"1005 * CHILI =PLANT-EQUIPMENT TYPE=HERM-REC-CHLR SIZE=.222 .. $ SIZE FROM RUN 3
"1006 *
"1007 * PLANT-COSTS PROJECT-LIFE=25 DISCOUNT-RATE=5 ..

"1008 : ENERGY-RESOURCE RESOURCE=ELECTRICITY"1009 ENERGY-RESOURCERESOURCE=NATURAL-GAS_.;NERGY/UNIT=100000
"1010 * UNIT-NAME=THERMS ..
"1011 * END ..
"1012 * COMPUTEPLANT ..
*1013 * INPUT ECONOMICS ..
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EDL PROC ESSOR I N PUT DATA

Thu Nov 4 16;29s40 1993EDL RUN 2

"1014 "
*I015 " $ COST OF ADDED ROOF INSULATION
"1016 •
"1017 * ROOF-INSUL ,COMPONENT-COST UNIT-NAME,'SOFT" NLMBER-OF-b_ITS,5000
"1018 " FIRST-COST=0.@0 INSTALL-COST=0.]0..
*I019 •

"1020 • $ BASELINECOSTS (INCLUDESCOST OF BASELINE PLANTEX)UIPNENT)
"1021 •
"1022 " BASELINE
"1023 *
"1024 " $ following is from "FIRST COST. INCLUDINGINSTALI_TION',
*1025 * _ in Run 3, Report BS-B
*1026 •
"1027 • FIRST-COST=29298
*1028 *
"1029 • $ following is from total "REPLAC_EN?S"
"I030 • S in Run 3, Report ES-B
*1031 "
"1032 " REPLACE-COST=0
"1033 "
"1034 * $ following is from "ENERGYCOST THIS RUN"
"1035 • S in Run 3, Report ES-A
"1036 *
"1037 " ENERGY-COST= (4369,4431,4493,4557,4622,4688,4756,
"1038 " 4824,4894,4966,5038,5113,5188,5265,5344,5424,
"1039 " 5505,5588,5673,5759°5847,5916,6027,6120.6215)
"1040 *
"1041 * $ following is from "OPRNSCOST -- THIS RUN, TOTAL"
"1042 • $ in Run 3, Report ES-A
"1043 "
*I044 " OPERATIONS'COST= (249,238,314,216,205,272,
"1045 * 186,412,236,161,212,146,139,828,126,279,
"I046 " 159,109,104,531,94,124,85,189,108)
"1047 •

"1048 * $ following is from "ANNUAL ENERGY USE THIS RUN. AT SITE"
"1049 " $ in Run 3, Report ES-C
"1050 *
"1051 * ENERGY-USE-SITE--363.93
'*I052*
"I053 " $ following is from "ANNUAL ENERGY USE THIS RUN, AT SOURCE'
"1054 * $ in Run 3, Report ES-C
"I055 •
"I056 * ENERGY-USE-SRC = 709.67 ..
"I057 *
"i058 *
"1059 • ECONOMICS-REPORT SUMMARY=(ALL-SU_dARY) VERIFICATION=(ALL-VERIFICATION)..
"1060 "
"1061 " ELEC-TARIFF=UTILITY-RATE RESOURCE=ELECtRICITY
* 1062 * ENERGY-CHG-SCH--ENERGY-SCH
"1063 " ESCALATION=7 ..
"1064 "
"1065 * ENERGY-SCH=SCHEDULETHRU DEC 31 {WD) (],8)(.05) $OFF-PEAK
"1066 • (9,12) (.06) $SHOULDER
*1067 • (13, 17) (.07) SPF,AK
"1068 • (18,22) {.06) $SHOULDER
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• 1069 * (23,24) (.05) $OF'F-PEkK
• 1070 •
• 1071 * (SAT) (1,8)(.05) $OFF-PEAK
• 1072 • (9, 17) (,06) $SHOULDRR
• 1073 " (18,24) (.05) $OteF-PP.,AK
"1074 *
"1075 * (SUN,HOI,) (1,24)(.05) .. $OFF-PBAK
• 1076 *
"1077 * GAS-RATE =UTILITY-RATE RESOURCE-NATURAL-GAS
"1078 * ENERGY-CHG= .6 ..
•I079 *
"1080 * END ..
• 1081 * COMPUTEECONOHICS ,.
"1082 ° STOP ..
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gIHPLE STRUCTLmERUN 3A, CHICAGO INCREASEDROOFINSULATION DOE-2.]E-00i Thu Nov 4 16s29140 1993LDL RUN 4
DESIGN-DAYSIZING OF VAVSYSTEM SHOW_ REPORTS
REPORT-LV _ SU_IARYOF SPACESOCCURRINGIN THE PROJECT I_A?HgR FILE- TRY CHICAOO
................................ .... .........................................................................-.........-......-.-

ItUt(BEROF SPACES 6 EXTERIOR 5 INTERIOR 1

_IGHTINO RQUIP
SPACE'FLOOR SPACE (WATT / (WATT/ INFILTRATION AIR CHANGES AREA VOLIJ)4E

SPACE MULTIPLIER TYPE AZIMUTH gOFT ) P_OPLE _QFT ) 14ETHOD PERHOUR (SOlar) (CLIFT)

PLR_4-1 1.0 _ 0.0 0.00 0.0 0.00 NO-INFIL?. 0.00 5000.00 10000.00
SPACEI*I 1.0 _ 0,0 1.50 11.0 1.00 AIR-CHANGE 0.25 1056.00 0448.00
gPACEQ-1 1.0 BXT 0.0 _.50 5.0 1.00 AIe-CH/_GE 0.25 456.00 3640.00
SP_£E3-1 1.0 _ 0.0 1.S0 11.0 1.00 AIe-CHANGE 0.25 10S6.00 0448.00
8PACFA-1 1,0 _ 0.0 1.50 S,O 1.00 AIR-CHANGE 0.25 456.00 3640.00
SPACES-1 1.0 INT 0.0 1.50 20.0 1.00 AIR-CHANGE 0.25 i976.00 15808.00

....... ....°.... ..........

BUILDING TOTALS 52.0 10000.00 50000.00
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SIMPLE STRUC?UREI_1 3A, CHICAGO INCRL_JED ROOFINSULATION DOE-2.1£-001 Thu Nov 4 16s29:40 1993LD1, RUN 4
D£SION-DAYSlZI_3 OF VAVSYSTD4 SHOWkLL REPORTS
REPORT.LV*D DETAILS OF ID(TERIORSURFACESIN THE PRO_TECT tCEATHERFILE- TRY CHICAOO

Irdl4BlR OF r,XTERIORSURFACF,S 9 RECTH4OULAR 9 O?HER 0
(U-VALUE INCLUDESOU'r,.qlDEAIR FIU4_ I¢INOOHIHCbUDE$rP,AHE, IF DZFINED)

- - - W Z N DOWS ....... N A b l, ..... NA L L. N I N DON.g-
|URFACE J_PACE U-VALUE AF,_ U-VALUE AREA U-V/_UE AIRBA AZIMUTH

(BTU/HR-_IeT- F) (SOlLeT) (BTU/HR-SOFq'-F) (_FI _) (B?U/HR-_FT,. F) (BQFI')

IIALL-1 PB PLEN',_14- 1 0.000 0,00 0.06? 200.0_; 0.04;? 200.00 NORTH

BACK-I SPACE]-I 0.S6S 229.00 0.04;7 571.00 0.210 400.00 NORTH

ItZOH'r-] SPAC_- 1 0.44;? 100.00 0.06"/ 300.00 0.14;7 400.00 rJ_

kTA/,L-1Pe PLENt)t- ] 0.000 0.00 0.04;7 100.00 0.04;"/ 100.00

WALL-lPle PLD4UPI-1 0.000 0.00 0.04;7 200.00 0.067 200 00 SOUTH

FRONT-1 SFACEI-1 0.587 244.00 0.04;7 556.00 0.226 000 00 SOUTH

WALL-IPL PLENUM-I 0.000 0.00 0.06'7 100.00 0.04;7 I00 00 WEST

LEFT-1 SPACE4-1 0.467 100.00 0.04;'7 300.00 0. 167 400 00 WP,,.,_

TOP-1 PLEHL,q4-1 0.000 0.00 0.047 5000.00 0.04"/ SO00 O0 ROOF

FI-1 SPACEI-I 0.000 0.00 0.050 1056.00 0.050 1056 00 UNDERORHD

It2" l SPACE2-l 0. 000 0.00 0. 270 456. O0 0. 270 456.00 UNDERGRND

F3-] SPACE3-] 0.000 0.00 0.0SO 1056.00 0.0S0 1054;.00 UNDERGRND

F4-1 SPACE4-1 0.000 0.00 0,050 456,00 0.050 456.00 UNDERGRND

FS-1 SPACE.r)-1 0.000 0,00 0.050 1976.00 0.050 1976.00 UNDERGP,HD
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IXNPLE9'FRUC'FURER_ 3A. CHICAQO II_REASED N:x:)FINSU/_?ION DOE*2.1B-001 Thu Nov 4 165_9140 1993LDL RUN 4
DUXQN-DAY SXT.XNGOF V&V SYS'I'IDI SHOWNdL t|PQI_B
UPORT- I,V-D Dlfl'AXLS OF EXT|RXORJIURIeACUXN THE PR0311_ W£A?H|R leXL|- TRY CHXCAO0
.............................................................................................................. (COW?XHtJID)........

AVERAG| AvIrd_o| AVUAO| U-VAX,UE WXNOOH _ MXHOOH,NALA,
U-V)d,UIEIWXlkll)OWll U-VAJUUIIIWAI,LII W_ +WINtX)Wl AiUIA AIIEA AIUU_
(it?U/HR-SOTr-Lr) (_UtHIt-SOl_-Ir) (_glHIt-ttQrr- r) (l_rr) (119i_') iNr/_ )

NOItYH 0.565 O.06T 0.101 22j.00 771.00 1000.00

/AS? 0.46T 0.067 0.147 100.00 400.00 500.00

SOUTH 0.587 0.067 0.194 244.00 756.00 1000.00

WIST 0.467 0.067 0.147 100.00 400.00 500.00

ROOF 0.000 0.047 0.047 0.00 5000.00 5000.00

ALL HAJd_ 0.544 0.067 0.174 673.00 2327.00 3000.00

H_,S+ROOFS 0.544 0.0S3 0.095 6?3.00 1327.00 i000.00

IJItDE_D 0.000 0.010 0.0_0 0.00 5000.00 5000.00

BUXLOINO 0.544 0.060 0.002 673.00 12327.00 13000.00
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IZNPLll ITmUCTURERUN $A, CHICAOO INCRIAIED ROOF'INSULATION DOE-2.1E-001 Thu Nov 4 16_29_40 1993LD1, RUN 4
DI_IGN-DAY SlT,INO OF VAV SYS'I'IO¢ SHOW_ REPOI_S
Ulna- L,g-C ItUILD|NO PEEKLOADCOICPOHI_ITB Id_THE8 FILE- TRY CHICAOO

L

rt, OO_ AP.IA S000 IQI_ 46S, lql41?
VO_E S0000 CUrl' 1416 CUM?

COOLIHG lOAD HIAT IHO
llllltmIIIlIllllIlIII lille IlI IIllIilllllti

TIME AUO19 6PM rE8 4 6AM

DRY-IULB TEHP 90F 32C ?r -14C
Hit?-BULBTINP ?11' 22C $F -14C

IEN! I BLE LAT_HT lENSI BI,E
(KBTU/H) I KM ) (KBTU/H) ( KW) IKBTU/H) ( KW)
....,,,. o. ....** ........ ....°. .....,... ........,

)/A_,I,CONDUCTION 4.29'7 1.259 0.000 0.000 -'7,004 -2.052
IlOOr CONDUCTION 0.000 0.000 0.000 0.000 0.000 0.000
WXNDO_OI,ASS*FRNCOND 8.963 2,626 0.000 0.000 -21.909 -6.419
HINDONOI,AS$ SOI_R 29,9?7 8 '78) 0.000 0.000 1,242 0,364
DOORCOHDUC_|ON 0.000 0 000 0.000 0.000 0.000 0.000
IHTERHAbSURFACECOND 0.000 0 000 0,000 0.000 0.000 0.000
UNDERGROUNDSURFCOND -1.401 -0 411 0.000 0.000 -)l.SG) -3.387
OCCUPAHTS?O SPACE )1.607 3 401 6.T76 !.985 0.001 0.000
I, IOIfr TO SPACE 1.7,920 5 251 0.000 0.000 1.026 0.)01 •
_,Ul_a_ _ SPACE e.e.72 2.599 0.000 0.000 0.810 0.24)
PROCESS ?O SPACE 0.000 0.000 0.000 0.000 0.000 0.000
INFILTRATION 0.000 0.000 0.000 0.000 -9.685 -2.1l)i

.....°.. ,.,,,,..... ....... ...... .... ,,,... ........

TOTAL 80.234 23.500 6.776 1.985 -4.7.060 -13.788

TOTAL I,OAJ) 8'7.009 KBTU/H 25.494 KW -4T.060 KBTU/H -13..788 IN

TOTAL LOAD/ AREA 1.7.40B?U/H.SOFT 54.882 H ISQHT 9,412BTU/H.SQF'T 29.684 W ISQHT

• NOTE lITHE ABOVELOADSEXCLUDEOUTSIDEV_ITIGATION AIR *
• .... LOADS *
• 2)TIHF_ OlVEH IN STANDARDTIHE FOR THE IaOCATION *
• IN CONSIDERATION *

1. t,st * feet err,verity.it,titre,it• tt greet,freest*titter tire* tt*•
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|INPTJ 9'!'IIIUC_UI_|RUN3_,, CHICAOO INCREAg|D ROOF'INSULATION DOI-2.1E-O01 ?hu Nov 4 16829140 1993L,DL RIN 4
DILSION-DAY$1ZINO OF VAV 9YS?124 SHO_A_ REPOI_S
ILliPOIqI'-Ldi-D BUILDING NOHTHLYLOADSSUMHARY WEATHERFILE- ?RY CHICAOO
._UQ IMOeV e_* 4 a . m eee.a _e _ e 4_ e. evom. ee ee oeu ae. j.eQei ._ a_..e .._ _.D_ a. uu_ a e*e _a_ me ee _...a a. _e. _..u_e ..O u..e._ _. _ n_e t_ aao.e_ e aQ_ _

........ C 0 0 L ] N Q ................ H E A T I N G ........... _ L E C * _ *

NA_Z141.q4 MAX_UH llUC¢- HAX_UH
COOLING TDIE DRY- Hl_- CCOLINO Hr,ATINO TI)IE DRY- WI_- HEATING TRICJU,, In*Ec

I_ffEIK)Y Or MH( BUL_ _ 13DAD BNIlROY Or NAX BULB RUI,B L4)AD 8NROY IOAD
NONTH (IQTU) DY HR TEHP TN4P (KBTUtHR) (NIFI_J) DY HR I'INP ?ENP (KB?U/HR) (KHH) (IN)

J_N 4.49015 2S 16 40.t 42.r 46.997 -1;.790 ? S 2.F 2.r -45.000 3027. 12.000

Pill 4.07415 15 16 31.r 26.P 40.481 o11.796 4 6 7.r 6.P -47.060 26S4. 12.000

MAR 5.02094 S 17 57.r 46.r 48.474 -0.775 24 6 8,r ?.r -44.403 2936. 12.000

APn 11.70507 26 15 70.Y 61.r 6S.887 -2.922 0 6 32.r 29.P -23.486 2994. 12.000

NAY 14.89968 20 15 77.r 68.F 66.053 *1,170 9 S 40.F 38.P -13.599 3027. 12.000

JUH 18.99737 20 15 90.F ??.T 74.772 -0.193 17 5 54.F 49.F -5.237 2812. 12.000

24.94236 9 15 94,F 74.r 79.777 -0.004 S S 60.F 54.F -0.472 3027. 12.000

AU(I 22.82894 19 17 90.F 71._ 80.234 -0.009 S 5 55.F 54.F -2.754 3027. 12.000

SBP 17.11742 26 16 82.F 61.r 76.772 -0.483 23 6 37.F 34.r -12.273 2812. 12.000

OCT 13,00402 10 16 68.F S3.F 70.816 -1.900 21 6 30.F 29.F -18.011 3027. 12.000

HOV 6.24292 8 15 60.F 49.F 64.713 -6.77& 15 & 28.F 26.F -30.286 2720. 12.000

DEC 4.20004 10 15 41._ 3S.F 49.924 -11.676 9 6 14.F 13.F -38.725 2936. 12.000 "
°0 .... .°° ..°°o0°.°° ....°°... ..... ..... °°..0°°o 0.....°

TOTAL 140.332 -58.501 3499£.

MAX 80.234 -47.060 12.000
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BIMPLESTRUCTURERUN3A, CHICAOO INCREASEDROOFTNSUL,ATION DOE-2.1E-001 Thu Nov 4 16s29140 1993SDL RUN 2
DESIGN-DAYSIZ11_3OF VAV SYS_D4 SHONALL REPORTS
I_FORT- i_/*A SY_I_ DP.£1QNPkJU_ILTERS SYST-I ktEATHIP-RFILE- TRY CHICAGO
. o --*.....* ....**---......*..........-..**. °........,....... .... .......................................................... ...... .._.

SYSTm SYSTEM ALTITUDE FLOORAREA
14N4E TYPE MULTIPI,IU (SOFT ) PEOPLE

SYS't-1 VAVS 1. 020 5000.0 52.

SUPPLY RETURN OUTSIDt COOLII40 HFakTIJiG COOLING HEXI'IHO
FAN ELEC DruTA-T FAN ELI_ DELTA-T AIR CAPACITY SENSIBLE CAPACITY EIR EIR

(CFI,I ) (KW) (ie) (CleN) (KW) (P) RATIO (KBTU/HR} (BHR) (KI_'U/HR} (BTU/BTU) (BTU/BTU}

,7S13. 8.646 3.6 O. 0.000 0.0 0.141 216.109 0.804 °1.91,7 0.00 0.3.7

SUPPLY EXHAUST NININUM OUTSIDE COOLING ID(TRACTION HEATINO ADDITION
ZONE F'LOH FI,OM FAN FI._3W AIR _ CAPACITY .qENSIBLIe RATE CAPACITY PATE
NAME (CFI4) (CIq4) (l('W} RATIO (CFI4) (KI_U/HR) ($HR} (KBTU/HR) (KBTU/HR) (KIFFU/HR)MULTIPLIER

SPACES-1 1950. 0. 0.000 0.300 400. 0.00 0.00 31.9'7 -115.90 -95.92 1.0

,gPACE1-1 21'76. O. 0.000 0.300 224. 0.00 0.00 3'7.60 -136.20 -112.'79 1.0

SPACE2-1 9.776. O, 0.000 0.300 102. 0.00 0.00 16.8.7 -t;1.15 -50.60 1.0

SPACE3-1 1539. 0. 0.000 0.300 224. 0.00 0.00 26.60 -96.41 -'/9.79 1.0

SPACE4-1 9.72. O. 0.000 0.300 102. 0.00 0.00 16.80 -60.89 -50.39 1.0

PLEMUM-I 0. O. 0.000 0.000 O. 0.00 0.00 0.00 0.00 0.00 1.0
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$INPLE $TRUCTUEEEUH 3A, CHICAOO INCREASEDROOFINSULATION DOE-2.1E-001 Thu Nov 4 16:29s40 1993SDL EU)I 2
DESION-DAY$1ZIHG OF VAV $Y_!_4 SHOWAid.,REPOI_'$
P_POET- $$-A $YSTD4NONTHLYLOADSSUI4H_Y FOR $YST-I WP_THE8FILE- TRY CHICAO0 !

!
......... .... .......... ..... ........... ...... .... ..... .........°..... ...... ............... ..... ...................................

14_ 114UI4 NAX_JIUH LEe- mAXI14U14
COOLING TIME DRY- WET- COOLING HEATING ?INE DRY- WET- HV_TINO TRICA_ I_1C

ENERGY Or _ BULB BULB LOAD ENERGY OF MAX BULB BULB LOAD ENERGY LOAD
I MONTH (NBTU) DY HR T_P T_P (KBTU/HE) (NBTU) DY HE ?DIP T£14P (KBTU/HR) (10_/H) (KW)

JAN 0.00000 0.000 -24.696 ? 8 *I.F -l.P -393.441 3292. 12.886

FEB 0.00000 0,000 -19.176 4 8 7.F 6.r -39S.60S 2871. 12.862

14A,E 0.00000 0.000 -11.439 25 8 14.F 12.F -357 888 3147, 12.862

APE 1.64851 29 18 69.F 65 F 52.931 -2.?02 1 8 43.F 39,F -190 842 3194. 12 862

NAY 4.78337 21 14 85.P 7S F 108.533 -0.073 9 9 43.F 39.F -22 369 3261. 13 490

3_ 13,31118 20 17 90.P ?8 F 144.459 0.000 0 000 3192. 14 251

25.36230 15 8 ?2.P 70 F 208.830 0.000 0 000 3??9, 18 ?52

AUG 21.61059 26 15 90.P 75 F 152.463 0.000 0 000 3616, 16 577

$EP 9.14995 11 15 87.F 72 P 120,025 -0.007 23 9 39,F 36,F -6 566 3133. 14 966

OCT 2.83521 4 17 78.F 61 P 52.819 -0.?04 21 8 30.P 29.F -157 0_1 3223. 12 862

NOV 0.3?585 1 16 ?2.P 59 F 49.879 -9.119 18 8 34.F 34,P -244 497 2904. 12 862

DEC 0.00000 0.000 -18.609 9 8 13.F 12.F -353 233 3161. 12.862 •
............................... . ................... ..

TOTAL 79.077 -86.524 38773.

NA_ 208.830 - 395. 605 18.752
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SIMPLE STRUCTURE RUN 3A, CHICAGO INCREASED ROOF INSULATION DOE-2.1E-001 Thu Nov 4 16:29:40 1993SDL RUN 2
DESIGN-DAY SIZING OF VAV SYSTE24 SHOW ALL REPORTS

REPORT- SS-J SYST_ PEAK HEATING AND COOLING DAYS FOR SYST-I WEATHER FILE- TRY CHICAGO
.................................................................................................................................

..... C OOL I NG ........ H EAT I NG- - - DAY COOLING PEAK

JUL 15 FEB 4 JUL 8

HOURLY HOURLY HOURLY

COOLING SENSIBLE DRY- WET- HEATING DRY- WET- COOLING SENSIBLE DRY- WET-

LOAD HEAT BULB BULB LOAD BULB BULB LOAD HEAT BULB BULB

HOUR (KBTU) RATIO TD'IF TEMP (KBTU) TEMP T_4P (KBTU} RATIO TEMP T_4P

1 0.000 0.000 77.F 72.F 0.000 ll.F 9.F 0.000 0.000 76.F 68.F
2 0.000 0.000 77.F 72.F -100.562 11.F 9.F 0.000 0.000 76.F 68.F
3 0.000 0.000 76.F 71.F 0.000 IO.F 9.F 0.000 0.000 75.F 68.F

4 0.000 0.000 75.F 71.F -108.452 9.F 8.F 0.000 0.000 74.F 68.F
5 0.000 0.000 73.F 70.F 0.000 8.F 7.F 0.000 0.000 73.F 67.F
6 0.000 0.000 72.F 70.F -119.407 7.F 6.F 0.000 0.000 72.F 67.F
7 208.830 * 0.881 72.F 70.F 0.000 6.F 5.F 191.575 " 0.928 72.F 67.F

8 199.172 * 0.861 75.F 70.F -395.605 7.F 6.F 196.065 " 0.870 77.F 70.F

9 177.857 0.873 76.F 69.F -246.265 7.F 6.F 188.506 0.861 83.F 72.F

I0 173.407 0.883 78.F 69.F -194.114 IO.F 9.F 193.424 0.842 86.F 74.F

11 169.101 0.880 80.F 70.F -163.056 14.F 13.F 186.416 0.861 89.F 74.F
12 154.657 0.993 81.F 70.F -139.462 18.F 17.F 169.024 0.893 90.F 73.F

13 161.425 0.865 82.F 71.F -118.089 23.F 21.F 173.001 0.896 91.F 73.F

14 158.620 0.887 83.F 70.F -103.090 24.F 22.F 174.959 0.887 92.F 73.F

15 152.590 0.893 81.F 69.F -90.578 24.F 21.F 177.597 0.866 92.F 74.F

16 144.039 0.885 80.F 69.F -85.341 23.F 22.F 166.044 0.891 93.F 73.F

17 142.142 0.873 79.F 69.F -80.663 22.F 21.F 162.546 0.889 93.F 73.F

18 0.000 0.000 77.F 67.F -78.142 21.F 20.F 0.000 0.000 92.F 73.F

19 0.000 0.000 76.F 67.F 0.000 20.F 19.F 0.000 0.000 90.F 72.F
20 0.000 0.000 74.F 66.F 0.000 19.F 17.F 0.000 0.000 83.F 70.F

21 0.000 0.000 71.F 65.F 0.000 20.F 18.F 0.000 0.000 82.F 68.F
22 0.000 0.000 69.F 64.F 0.000 21.F 19.F 0.000 0.000 82.F 70.F
23 0.000 0.000 67.F 63.F 0.000 22.F 20.F 0.000 0.000 82.F 70.F

24 0.000 0.000 67.F 63.F 0.000 22.F 20.F 0.000 0.000 80.F 69.F
..........................

SUN 1979.156

MAX 208.830 -395.605

SYST []4-TYPE VAVS SOFT/TON 287.3

COOLING PEAK 41.77 (BTU/HR- SOFT) HEATING PEAK -79.12 (BTU/HR- SOFT)

SUPPLY AIR PEAK FLOW 1.50 (CFH/SQFT) MIN-OAIPERSON 20.40 (CFM)

OA FRAC AT CLG PEAK 0.156 OA FRAC AT HTG PEAK 0.21]

ASTERISKS INDICATE HOURS LOADS NOT MET
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SIMPLE STRUCTURE RUN 3A. CHICAGO INCREASED ROOF INSULATION DOE-2.1E-001 Thu Nov 4 16"29:40 1993PDL RUN 2

DESIGN-DAY SIZING OF VAV SYST_ SHOW ALL REPORTS

REPORT- PV-A EQUIPMENT SIZES WEATHER FILE- TRY CHICAGO
............................................................... . ................................. .°... .................. ..... ....

...................... . ........... .. ....... . ........................................

NUMBER NUMBER NUMBER N_BER NUMBER NUMBER

E Q U I P M E N T SIZE INSTD SIZE INSTD SIZE INSTD SIZE INSTD SIZE INSTD SIZE INSTD
(MBTB/H) AVAIL (MBTU/H) AVAIL (MBTU/H) AVAIL (I(BTU/H) AVAIL (MBTU/H) AVAIL (MBTU/H) AVAIL

................................................ . ...... . ..................... .

HW-BOILER 0.457 I I

HERM-REC-CHLR 0.222 1 1
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SIMPLE STRUCTURE RUN 3A. CHICAGO INCREASED ROOF INSULATION DOE-2. lE-001 Thu Nov 4 16:29:40 1993PDL RUN 2

DESIGN-DAY SIZING OF VAV SYSTI_ SHOW ALL REPORTS

REPORT- PS-A PLANT ENERGY UTILIZATION SU_4ARY WEATHER FILE- TRY CHICAGO
.................................................................................................................................

e

S I T E E N E R O Y . SOURCE
t

2 3 4 5 6 7 8 9 10 11 12 13 * 14

TOTAL TOTAL TOTAL WASTED FUEL ELEC FUEL ELEC FUEL TOTAL TOTAL • TOTAL

HEAT COOLING ELECTR RCVRED RCVRABL INPUT INPUT INPUT INPUT INPUT FUEL SITE . SOURCE

LOAD LOAD LOAD ENERGY ENERGY COOLING COOLING HEATING HEATING ELECT INPUT ENERGY • ENERGY

MONTH (MBTU) (MBTU) (MWH) (HBTU) (HB'rU) (MBTU) (MWH) (MBTU) (MWH) (NBTU) [MBTU) (MBTU] " (MBTU)
.. ........... . ....... . ......................... .... ............. .. .................... ._.. • .......

e

JAN 25.4 0.0 4.0 0.0 0.0 0.0 0.0 39.8 0.7 0.0 39.8 53.4 • 80.5

FEB 19.8 0.0 3.4 0.0 0.0 0.0 0.0 30.9 0.5 0.0 30.9 42.5 • 65.7
t

MAR 12.1 0.0 3.5 0.0 0.0 0.0 0.0 19.1 0.4 0.0 19.1 31.1 * 55.2

APR 3.0 1.9 3.6 0.0 0.0 0.0 0.3 4.8 0.1 0.0 4.8 17.2 t 41.8

MAY 0.1 5.3 4.0 0.0 0.0 0.0 0.7 0.2 0.0 0.0 0.2 13.8 . 41.1

JUN 0.0 14.2 5.0 0.0 0.0 0.0 1.8 0.0 0.0 0.0 0.0 17.0 * 51.1

JUL 0.0 26.4 6.8 0.0 0.0 0.0 3.0 0.0 0.0 0.0 0.0 23.1 * 69.2

AUG 0.0 22.6 6.3 0.0 0.0 0.0 2.7 0.0 0.0 0.0 0.0 21.4 • 64.3

SEF 0.0 9.8 4.4 0.0 0.0 0.0 1.3 0.0 0.0 0.0 0.0 15.0 * 45.0

OCT 0.8 3.2 3.8 0.0 0.0 0.0 0.5 1.3 0.0 0.0 1.3 14.1 • 39.8

NOV 9.6 0.4 3.3 0.0 0.0 0.0 0.1 15.3 0.3 0.0 15.3 26.5 • 48.9

DEC 19.2 0.0 3.7 0.0 0.0 0.0 0.0 30.1 0.5 0.0 30.1 42.7 * 67.9
e

===-=== ==:===- :===::= ..====== ==-===- ===.-=:= __=::__=__ ====-== =._:.=== ==::=:= .==._==: _===_=: • ====_._-=

TOTAL 90.1 83.8 51.6 0.0 0.0 0.0 10.3 141.6 2.6 0.0 141.6 317.8 " 670.4
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SIMPLE STRUCTURE RUN 3A, CHICAGO INCREASED ROOF INSULATION DOE-2.1E-001 Thu Nov 4 16:29:40 1993PDL RUN 2
DESIGN-DAY SIZING OF VAV SYSTI_4 SHOW ALL REPORTS

REPORT- PS-D PLANT LOADS SATISFIED WEATHER FILE- TRY CHICAGO
........... . ........................................................................... .. ............ . ..... . .....................

HEATING LOADS MBTU SUPPLIED PCT OF TOTAL LOAD
..................... . ................................ '.

HW-BOILER 90.1 100.0
m,,=_---z=E==z zm_"Es_zzsszuzl.-

LOAD SATISFIED 90.1 100.0

TOTAL LOAD ON PLANT 90.1

COOLING LOADS MBTU SUPPLIED _ OF TOTAL LOAD
.......................................... .... .........

HERM-REC-Ch'LR 83.8 100.0
_==zn------.--- =--.- =z_--.---=_ == uz =.-= ==

LOAD SATISFIED 83.8 100.0

TOTAL LOAD ON PLANT 83.8

ELECTRICAL LOADS KWH SUPPLIED PCT OF TOTAL LOAD
.......................................................

ELECTRICITY 51640.9 100.0

= _-_-=_-=-_-= _-_-_--_ _--__-== =_-.-_.= =-__-.--__-_-

LOAD SATISFIED 51640.9 100.0

TOTAL LOAD ON PI_ 5]639.6
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SIMPLE STRUCTURE RUN 3A, CHICAGO INCREASEDROOF INSULATION DOE-2.1E-001 Thu Nov 4 16:29:40 1993PDL RUN 2
DESIGN-DAYSIZING OF VAV SYSTE_I SHOW ALL REPORTS
REPORT- PS-D PLANT LOADS SATISFIED WEATHER FILE- TRY CHICAGO
..............................................................................................................(CONTINUED)........

SUMMARY OF LOADS MET

TOTAL LOAD TOTAL PEAK HOURS
TYPE OF LOAD LOAD SATISFIED OVERLOAD OVERLOAD OVqERLOADED

(MBTU) (_TU) (MBTU) (MB'ru)
......... ........... . ....... .. . ....... . .... . ......... . ................

HEATINGLOADS 90.1 90.1 O.000 O.000 0
COOLING LOADS 83.8 $3.8 0.000 0.000 0
ELECTRICAL LOADS 176.2 176.2 0.000 0.000 0
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SIMPLE STRUCTURE RUN 3A, CHICAGO INCREASED ROOF INSULATION DOE-2.1E-001 Thu Nov 4 16:29140 1993PDL RUN 2

DESIGN-DA_ SIZING OF VAV SYST_ SHOW ALL REPORTS

REPORT- BEPS BUILDING ENERGY PERFORMANCE SUMMARY WEATHER FILE- TRY CHICAGO
...... ........... ... .... . ..... .......................-........ ............. .... ..... ..... ..... °.°°.......°.°... ..... .......°..-..

ENERGY TYPEz ELECTRICITY NATURAL- GAS

UNITSz MBTU

CATEGORY OF USE

AREA LIGHTS 74.7 0.0

MISC _UI FI4T 44.7 O. 0

SPACE HEAT 6.9 141.6

SPACE COOL 26.6 O. 0

HEAT REJECT 5.9 O. 0

PUMPS & MISC 4.6 0.0

VENT FANS 12.9 0.0

TOTAL 176.2 14I.6

TOTAL SITE ENERGY 317,85 MBTU 63.6 KBTUISQFT-YR GROSS-AREA 63.6 KBTUISQFT-YR NET-A{_

TOTAL SOURCE ENERGY 670.40 MBTU 134.1 KBTUISQFT-YR GROSS-AREA 134.1 KBTUISQFT-YR NET-AREA

PERCENT OF HOURS ANY SYSTEM ZONE OUTSIDE OF THROTTLING RANGE = 1.4
PERCENT OF HOURS ANY PLANT LOAD NOT SATISFIED = 0,0

NOTEs ENERGY IS APPORTIONED HOURLY TO ALL END-USE CATEGORIES.
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SIMPLE STRUCTURE RUN 3A, CHICAGO INCREASED ROOF INSULATION DOE-2,1E-001 Thu Nov 4 16s29z40 1993EDL RUN 2
DESIGN-DAY SIZING OF VAV SYSTEM SHOH ALL REPORTS
REPORT- EV-A LIFE-CYCLE COSTING PARAMETERSAND BUILDING COMPONENT COST INPUT DATA
........ ..... .......... ...... . ....... ..-. .... .................................,,.. ........ . ...... ..... ...... . ............. .......--

LIFE-CYCLE COSTING PARAMETERS
........................ .....

LABOR MATERIALS
DISCOUNT INFLATION INFLATION PROJECT

RATE RATE BATE LIFE
(PERCENT) (PERCENT) (PERCENT) (YRS)
..................... ...... ........

5.0 0.0 0.0 25.0

BUILDINGCOHPONENTCOST INPUT DATA (CURRENTDOLLARS)
............. . .......................... ....... .....

UNIT UNIT UNIT UNIT
UNIT INSTALL ANNUAL MINOR MINOR MAJOR MAJOR
FIRST -ATION MAINT OVERHAUL OVERHAUL OVERHAUL OVERHAUL

NUMBER LIFE COST COST COST COST INTERVAL COST INTERVAL
COST NAME OF UNITS UNIT NAME (YRS) ($) ($) ($) ($) (YRS) ($) (YRS)
........... . .......................................... . ..........................

ROOF-INSUL 5000.0 SOFT 999.0 0.80 0.30 0.00 0.00 999.00 0.00 999.00
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SIMPLE STI_UC'TUR£RUN 3A0 CHICAGO INCRF.AgEDROOF IHSUI.,ATION DO{-2,1_-001 Thu Nov 4 16_29:40 i993EDL RUN 2
D{SION-DAYSIZING OF VAV SYSTI_M SHOW ALL REPOR']'S
REPORT-ES-A ANI_AL ENERGYANDOPERATIONSCOSTSAND SAVINGS
..................... ............. ........................................................ .... ....................................

EN £ R O Y ( $ ) 0 PER AT I 0 N S ( S ) TOTAL
............................................................................ SAVINGS-

£N£RGY DIERGY EN£ROY OPRNS OPRNSCOST -- THIS RUN OPRNS ER£RGY
COST COST COST COST ......................... COST PLUS

YEAR BASELINE THIS RUM SAVINGS BASELINE PIANT BUILDING TOTAL SAVINGS OPRNS
.... ........ .... . ..... .°..- ...-.... ..... ......°. ... .... ....° .....°..

I 4369 4111. 258 249, 249. 0. 249. 0. 258.
2 4431 4173. 258 238. 238. 0. 239. 0. 259.
3 4493 4236. 257 314 226. 0, 226. 88. 345.
4 4557 4301. 256 216 215. 0. 215. 1. 257
5 4622 4366. 256 205 205, 0. 205. O. 256
6 4688 4433. 255 272 195. 0. 195, 77. 331
7 4756 4502. 254. 186 186. 0. 186. O. 254
8 4824 4571. 253. 412 177. O. 177. 235. 488
9 4894. 4642. 252. 236 169. 0. 169. 67. 319
10 4966. 4714. 252. 161 161. 0. 161. 0. 252
11 5038. 4788. 250. 212 153. 0. 153. 59. 309
12 5113. 4863. 250. 146 146. 0. 146. 0. 250
13 5188. 4939 249. 139 139. 0. 139 O. 249
14 5265. 5017 248. 828 132. 0. 132 696. 944
15 5344. 5097 247. 126 126 0. 126 0. 247
16 5424. 5177 247. 279. 120 0. 120 159. 406.
17 5505. 5260 245. 159. 114 0. 114 45. 290.
18 5588. 5344 244. 109. 109 0. 109 O. 244.
19 5673. 5429 244. 104. 104 0. 104 O. 244.
20 5759. 5517 242. 531. 99 0. 99 432. 675.
21 5847. 5606 241. 94. 94 0. 94 O. 241.
22 5936. 5696. 240. 124. 90 0. 90 34. 274.
23 6027. 5789. 238. 85. 85 0. 85 O. 238.
24 6120. 5883. 237. 189. 81 0. 81 108. 345.
25 6215. 5978. 237. 108. 77 0. 77 31. 267.

........................................ ... ....... ... ...........

TOTALS(S) 130642. 124431. 6211. 5722. 3691. 0. 3691. 2031. 8243.
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$IHPLB STRUCTURERUN 3A, CHICAGO INCREASEDROOFINSULATION DOE-2.1E-O01 Thu Nov 4 16:29:40 1993EDL RUN 2
DESIGN-DAYSIZING OF VAV $YSTE34 SHOWALL REPORTS
REPORT-F_-B LIFE-CYCLE BUILDING AND FI._NT NON-1_4ERGYCOSTS
....................................... ...... ................ .... .................................. ...... ....... .......... ...°....

LIFE-CYCLE BUILDINGANDPLANTNON-ENERGYCOSTS ($1
.........................................-........

INVESTMENT
FIRST COST (FIF_TCOST
(INCLUDING PLUS

COST NAME INSTALLATION) REPLACEMENTS OPERATIONS TOTAL REPLACD4_4TS)
......... ....... ...... ........°..... ........ .... ... .............

ROOF-INSUL 5500, 0. 0. 5500. 5500.

PLANT_UIPMENT 29273. 0. 3691. 32964. 29273,
.. ........ .. ...... ......... .......... .... .... . ....... ._

TOTALS 34773. 0. 3691. 38464. 34773.

i
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SIMPLE STRUCTURERUN 3A, CHICAGO INCREASEDROOFINSULATION DOE-2.1E-001 Thu Nov 4 16z29140 1993EDL RUN 2
DE$ION-DAYSIZING OF VAV SYSTEM SHOWALL REPORTS
REFORT- Ir,S-c ENEROYSAVINGS, INVE_ITMENTSTATISTICS, ANDOVERALLLIFE-CYCLE COSTS

ImZROYSAVINGS
-...o.........

ANNUAL ANmJAL ANNUAL ANNUAL
ENERGYUSE IREI_Y USE D1EI_Y ENEMY

BASELINE THIS RUN SAVINGS SAVINGS
(_TU) (I,f_) (NBTU) (NWH) (NBI'U) (We'i) (FCI')

AT SITE 363.93 106.63 31"/.85 93.13 46.08 13.50 12."/

AT SOURCE "/09.6./ 207.93 670.40 196.43 39.2./ 11.51 5,5

I NVF.,%"TMENTSTATISTICS

PROJECTLIFE 25.0 YEARS

PATIOOF PATIO OF
LIFE CYCLE LIFE-CYCLE

PATIO OF ENERGYSAVINGS ENERGYSAVINGS
BASELINE SAVINGSTO DISCOUNTED (AT SITE) (AT SOURCE)

INVESTMENT REPLACEMENT INCRI_4EN'I'AL COST IHCR_IENTAL PAYBACK TO INCRD4ENTAL TO INCRENENTAL
THIS RUN COSTS INVESTMENT SAVINGS INVESTHENT PERIOD INVILqTMDIT INVESTMENT

($) ($) ($) ($) (SIR) (YEARS) (MBTU/$) (I_15) (MBTU/S) (MWH/S)
............... ----°° --°---- .... ° .......... ....... ... .... ... ....... ..... ..--°o.... ......................

34"/73. 0. 5475. 8243. 1.51 16.18 0.21 0.06 O.18 0.05"

OVERALLLIFE-CYCLECOSTS ($)
........ . ........... .......o

FIRST COST OPRNSCOST REPLACEMENTS ENERGYCOST T 0 T A L

BASELINE 29298. 5722. 0. 130642. 165662.

THIS RUN 34773. 3691. 0. 124431. 162894.
....... . ........... . ......................... . ..... .

SAVINGS($) -5475. 2031. O. 6211. 2768.

(PCT) -18.7 35.5 0.0 4.0 1.7
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SINPLE s?Ruc'ru'l_ERUN3A, CHICAGO INCREASEDROOFINSULATION DOE-2.1R-001 Thu Nov 4 16t29_40 1993EDL RUN 2
D|$1ON-DA,Y $%ZIHO OF VAV SYS?ID,I gHOW _ REPOI_'P$
H_- _-D tWI_RGYCOS? $Ul,o4JmdW
--------------------------...---..--....-............................................................................ ,,.............

IIBTBRBD 'rO?AL V%R?UAL
|nROY CHAR(IB RA?E RA?IBU,SBD

t_ZLX?Y- RA?B RUOUI_E HL_I'ERS UHX?9/YR iS) ($/UH_?) ALL,YEAR?

ae.I_-?AJR%rF ID,BC?R%CI?Y 1 2 3 4 S 51641. KWH 3361. 0,0631 YR9

OA,O-RA?il NA?UP.A/,-(]AS I 2 ) 4 S 1415. ?HBN4S OSO. 0.6000 YH

:libmtB asallall8 al aeal

4111.

BHB_Y COS_IOItOSSBL,DGARBA_ 0.9:3
EHEROY00$'2/HL'1'Bt,l:X:]AP.EAI 0.82
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SXHPI,ESTRUCTURERUN3A, CHZCAOO INCREASEDROOFINSULATION DOE-2.11-00! Thu Nov 4 16z29s40 19939OL AUX 2
OBION-DAY SIZING Or VAV SYSTm |HO_I ALL REPORTS
UeORT- IIS-I_ S_Y Or UTILZTY-PATI_, II,llc-TAnlrr

UTILI?Y-PATEs EL|C-TARIFF USOURCfC; E.,IDCTRICITY DIRA_ID-WlHDOWsHOUI_ 3413. IffU/I(WH
METERS; 1 2 3 4 5 BILLING-DAYs 31 It,AYE-LIMITATIONs 0.0000

POt_Zl_-FAC'rORs0.90 lCXC|SS-KVAI_-FPACs0.30 IU(¢I_$S-KVAR-CHOs 0.0000

PA?II-QUALIIeICATIONS IM,C_K-CHARQE.q DENAND-RATCHETS NIN-NON-PATCHETS
................................ ...-................................ ..........°..... .........,,......

NZN-E_RaYt O. 0
NAX-IINIIROY: 0.0
NIN-DENANDs 0.0
N_X-DENAJv'Ds 0.0

OUALIFY-PATE; JU.4_-14OHTH$
USE-NIN-QUNJs 140

NETERED BILLING NE?ERED BILLINO IWSROY DDIARD ENIRGY PIXBO NININUN VIRTOAb TOTAL
ENERGY ENERGY DENAND DI_AND CHAR(H_ CHARGECST kJ)J TAXES SURCHRO CHAROE CHARGE PATE CHARGE

Nolfrx KWH _ iC_ I_ ($) ($) (4) ($1 ($) (4) ($) (S/UNIT) IS)
_et_ eme.e..m t_mm.m.. ..mm..ee me.t*e.e wm.e.., m*m..m I .....el .lee.It .ee...t .....m. l.e.te. .. e.e.. .*.el..

JAN 3972 3972 16.3 16.3 247 0 0 0 0 0 0 0.0622 247

FEB 3400 3400 16.2 16.2 212 0 0 0 0 0 0 0.0623 212

MAR 3525 3525 16.2 16.2 220 0 0 0 0 0 0 0. 0624 220

APR 3613 3613 20.1 20.1 228 0 0 0 0 0 0 0.0632 229

NAY 3993 3993 26.4 26.4 253 0 0 0 0 0 0 0.0635 253

JUN 4992 4992 30.4 30.4 318 0 0 0 0 0 0 0,0637 319

JUL 6757 6757 37,6 37.6 430 0 0 0 0 0 0 0.0636 430

AUG 6276 6276 32.8 32.9 400 0 0 0 0 0 0 0.0639 400 "

$EP 4396 4396 28.7 28.7 290 0 0 0 0 0 0 0.0637 280

OCT 37,%5 3755 20.2 20.2 239 0 0 0 0 0 0 0.0634 239

NOV 3274 3274 20. I 20. ] 204 0 0 0 0 0 0 0.0624 204

DEC 3698 3689 16.2 16,2 230 0 0 0 0 0 0 0.0624 230
mmmmsmms jsn_z_ms t D_nl, _',,e u t a':m:ss _u_z t m s ,m:=" ,- " zs m IllSllz II_llal_lJ am_ll_m mz II llnssz_ _ 81NI_ n_ll m_ll_ _1_

TOTAL 51641 51641 37.6 3261 0 0 0 0 0 0.0631 3261
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8INPLB 8TRUC']'URERUN 3A. CHICAGO INCREASEDROOFINSULATION DOE-2.1E-001 Thu Nov 4 16_29t40 2993EDL, RUN 2
DESION-DAY$IZII_ OF VAVSYSTDI SHOW_ REFORT$
REPORT-P-_ 9UHMARYOF UTILITY-ILk?El Ok_-Rk'rE

UTII, ITY-&kTE_ GAS-RATE RESOURCE_NATURAL-GAS DgH31klD-WlNl_". HOUR 100000. BTU/THERNS
14ETEI_ 1 2 3 4 5 BILLING-DA. 31 RA?E-LINI?A?ION: 0.0000

PATI_-OUALIFICATiONS BLOCK-CHAROES DIg4ANO-RATCHETS NIN- MON-P,ATCHETS
................................ ................................. .... ..........°.... ................

NIN-IBHEROYI O. 0
NAX-BNtl_GYs O. 0
NIN-DDIANDs O. 0
NAX-DII_'4DI O,0

QOA3.,IleY-P,A?E1 ALL-NOWI'HS
tlJ_g-NIN-OUkLz NO

METERED BILLIHO METERED BILLING DiRROY DDIAND DIRRGY FIXED NININUH VIRTUAL TOTAL
DiERGY ENEROY DDIAND • DEMAND CHAROE CHAROE CST ADJ TAXES SURCHRO CHAEGE CHAROE RATB CHARGB

NOI_H THEP,_ THEN49 THERM9 ?HBP,M8 ($) (S) ($) ($) (S) (S) ($) ($/UHIT) ($)
..... ........ ........ .°.... .... ...... ....... ..° .... . ....... ....o.. ....... ....... ....... ...°... .......

JAN 398 398 5.1 5.1 239 0 0 0 0 0 0 0.6000 239

FEB 309 309 5.1 5.1 185 0 0 0 0 0 0 0.6000 185

191 191 4.7 4.7 115 0 0 0 0 0 0 0.6000 115

AFR 48 48 2.8 2.8 29 0 0 0 0 0 0 O.6000 29

MAY 2 2 0.4 0.4 1 0 0 0 0 0 0 0. 6000 1

0 0 O.0 O.0 0 0 0 0 0 0 0 O.0000 0

JUL 0 0 0.0 0.0 0 0 0 0 0 0 0 0.0000 0

AUG • 0 0 0.0 0.0 0 0 0 0 0 0 0 0.0000 0

SEP 0 0 0.2 0.2 0 0 0 0 0 0 0 0.6000 0

OCT 13 13 2.4 2.4 8 0 0 0 0 0 0 0.6000 8

NOV 153 153 3.4 3.4 92 0 0 0 0 0 0 0.6000 92

DEC 301 301 4.6 4.6 181 0 0 0 0 0 0 0.6000 181

TOTAL 1416 1416 5.I 850 0 0 0 0 0 0.6000 850
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31-Story Oft'ice Building

Plan and elevation views. Each floor is divided into four perimeter zones and one
core zone.
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31-Story Office Building, LOAD1

DrawBDL axonometric view of top floor and mid-floor (multiplier -_- 30) as input
:to BDL. The roof and interior surfaces are not shown.

791-8074A
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LDL PROCESSOR INPUT DATA

Wed Nov I0 14:35:12 1993LDL RUN 1

t 2 t TITLE LINE-I t31-STORYOFFICE BLDG, CHICAGO - LOADI*
, 3 t LINE-2 tSTD ASHRAE WEIGHTING FACTORS t ,.
" 4 •
• 5 * ABORT ERRORS ..
* 6 * DIAGNOSTIC WARNINGS ..
• 7 *
t 8 t LOADS-REPORT SU_IARY=(LS-C, LS-D) ..
" 9 • RUN-PERIOD JANt 19ss T.RU DEC31 198s ..
• I0 • BUILDING-LOCATION LATITUDE=42 LONGITUDE=88
" II * TIME-ZONE=6 ALTITUDE=610 ..
• 12 "
. 13 t S BUILDING DESCRIPTION
" 14 "
" 15 " $ STRUCTURE STEEL FRAME WITH 4IN CONCRETE FLOORS AND ROOF. 31 OCCUPIED
. 16 • S STORIES, 13FT FLOOR TO FLOOR HEIGHT, 9FT CEILINGS. RETURN
• 17 " S AIR CEILING PLENUMS ARE NOT DEFINED PER SE -- INPUT USES THE
" 18 " $ SIMPLER APPROACH OF RETURN-AIR-PATH: DUCT.

19 •
• 20 • S CURTAIN WALL USING CODE-WORDS FROM DOE-2 LIBRARY ( REFERENCEMANUAL PART 2 )
* 21 " $ AND STARTING WITH OUTSIDE WORKING INWARD: I/4IN SPANDREL GLASS
* 22 " S ( NOT IN LIBRARY - SEE MATERIAL SPGL ); 2IN POLYSTRENE INSUL
* 23 • $ R-8 (IN35);STEEL BACKPANEL {AS01};21N AIRSPACE {AL21};
" 24 • $ 3/41N GYPSY! BOARD FINISH (GP03} .
" 25 "
" 26 t $ ROOF ROOF GRAVEL (RG02);BUILT-UP ROOFING [BR01)"31N ROOF INSUL R-8
* 27 * $ (IN76); 41N CONCRETE (CC03); INSIDE-FILM-RESISTANCE.76 .

* 29 • $ WINDOWS DOUBLE-GLAZEDTINTED, SOLARTRANSMITTANCE=.53,GLASS TYPE CODE=5.
t 30 t $ WINDOWS HAVE INSIDE BLINDS WITH A 70% PROBABILITYOF BEING PULLED
" 31 " $ IF TRANSMITTED DIRECT SOLAR RADIATION EXCEEDS 40BTUH PER SQFT.
• 32 " $ BLINDS ARE CONSIDEREDTO BE REOPENED WITH A PROBABILITYOF 50%
• 33 . $ WHEN TRANSMITTED DIRECT SOLAR IS LESS THAN 40BTUH PER SQFT.
• 34 .
• 35 " S INTERIORS CEILINGS ARE SUSPENDEDACCOUSTIC TILE,
" 36 " $ PARTITIONSSIMULATE CONVECTIVE HEAT TRANSFER BETWEEN CORE AND
• 37 * $ PERIMETERSPACES USING A U-VALUE OF 1.5 BTUHISQFT-F
" 38 _
" 39 " $ SPACE LOADS LIGHTING IS RECESSED FLUORESCENTAT 1.5 WATTS/SQFr.
" 40 t $ OFFICE EQUIPMENT IS 1 WATTS/SQFT.
" 41 * $ PEOPLE: 100SQFT/PERSONFOR PERIMETERSPACES
" 42 * $ 200SQFT/PERSONFOR CORE AREAS.
" 43 " $ INFILTRATION IS .3 AIR CHANGES/HRFOR PERIMETERAREAS WHEN FANS
_ 44 * $ ARE OFF, AND .06 AIR CHANGES/HRWHENFANSARE ON.
° 45 "
* 46 • $ HVAC DESCRIPTIONSARE GIVEN WITH EACH INDIVIDUALSYSTD4 AND PLANT INPUT.
" 47 *
• 48 * $ MATERIALS NOT IN DOE-2 LIBRARY
* 49 "
t 50 " SPGS=HATERIAL TH=.0208 COND=.590 DENS=f72. S-H=.20
• 51 *
" 52 " $ WALL CONSTRUCTIONS
" 53 °
" 54 * ROOFER LAYERS MAT (RG02,BR01,1N76,CCO3}I-F-R .76 ..
" 55 " WALLER LAYERS MAT (SFGS,IN35,AS01,AL21,GPO3)..
t 56 " RF =CONSTRUCTION LAYERS=R_FER ..
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• 57 t WLI =CONSTRUCTION LAYERS=WALLER ..
* 58 . BW =CONSTRUCTION Urn.05 ..
* 59 • SB-U =CONSTRUCTION U,,I.5 ..
* 60 *
• 61 • S GLASS DESCRIPTION
* 62 *
• 63 • GTI GLASS-TYPE G-T-C S PANES 2 ..
* 64 •
* 65 * $ SCHEDULES
• 66 *
* 67 * OC1 .DAY-SCHEDULE (1,8) (0.) (9,10) (1.)
• 68 * (11,13) (.8,.4,.8) (14,24) (1.,1.,1.,
• 69 * .3,.1,.1,.1,0.,0.,0.,0.) ..
* 70 * 0C2 -DAY'SCHEDULE (1,24) (0.0) ..
• 71 • PEOPLE -WEEK-SCHEDULE (NON,FRI) OCl (WEH) OC2 ..
• 72 * OCCUP .SCHEDULE THRUDEC 31 PEOPLE ..
• 73*
• 74 * L1 -DAY-SCHEDULE (1,6) (.05) (7,24) (.1,.9,.9,
• 75 • .gs,.gs,.g5,.8,.8,.9,.9,.g5,.8,.7,.6,

* 76 * .4,.3,.2,.2) ..
* 77 * 1,2 -DAY-SCHEDULE (1,24) (.05) ..
• 78 • LIGHTS -WEEK-SCHEDULE (HON,FRI) LI (WEH) 1,2 ..
• 79 • LTI -SCHEDULE THRUDEC 31 LIGHTS ..
• 80 *
* 81 * ES1 -DAY-SCHEDULE (1,8) (0.) (9,20) (.35,.50,
• 82 * .SS,.9,.6,.8,.7,.75,.3,.3,.S,.0S)
• 83 * (21,24) (0.0) ..
* 84 * £$2 =DAY-SCHEDULE (1,24) (0.0) ..
* 85 * BOUIP =WEEK-SCHEDULE (MON,FRI) PSI (WEH) ES2 ..
• 86 * _1 ,,SCHEDULE THRUDEC 31 EQUIP ..
* 87 *
• 88 • 11 =DAY-SCHEDULE (1,7) (1.) (8,18) (0.2)
* 89 • (19,24) (1.) ..
• 90 • I2 =DAY-SCHEDULE (1,24) (1.) ..
• 91 • INFILT =WEEX-SCHEDULE (HON,FRI) II (WEH) 12 ..
• 92 • INFI =SCHEDULE THRU DEC 31 INFILT ..
* 93 •
* 94 * SHADE-MULT -SCHEDULETHRUDEC 31 (ALL) (1,24) (.5) ..
• 95 * CLOSE-SHADE =SCHEDULETHRU DEC 31 (ALL) (1.24) (40) ..
* 96 * OPDI-PROB -SCHEDULETHRU DEC 31 (ALL) (1,24) (.S) ,.
* 97 *
* 98 • $ SPACE DESCRIPTIONS
* 99 *
* 100 * OFFICE =SPACE-CONDITIONS TERPERATURE=(75) FLOOR-WEIGHT=70
* 101 * LIGHTING-W/SQFT=I.5 EQUZPMENT-W/SQFT=I
° 102 * PEOPLE-HEAT-GAIN=450
* 103 * EQUIP-SCHEDULE=EQ1LIGHTING-SCHEDULE=LT1
* 104 * PEOPLE-SCHEDULE=OCCUPAIR-CHANOES/HR=.3
* 10S * INF-SCHEDULE=II_'I LIGHT-TO-SPACF,-.80
• 106 • INF-METHOD=AZR-CHANGE
* 107 * LIGHTIHG-TYPE=REC-FLUOR-RV ..
• 108 •
• 109 • A-STORAGE =SPACE T_PERATURE=(75) FLOOR-WEIGHT=IS0
• 110 * VOLUME=400000 AREA-20000
* III * LIGHTING-WISQFT=I.5
* 112 * LIGHTING-SCHEDULE=LTI ..
• 113 * UNDERGROUND-WALL ARRA=I2000 CONSTRUCTION=BW ..
• 114 • UNDERGROUND-FLOORAREA=20000 CONSTRUCTION=BW..
* 115 *
• 116 • SET-DEFAULT FOR EXTERIOR-WALL HEIGHT=I3.0 AZIMUTH=180 ..
* 117 * SET-DEFAULT FOR WINDOW HEIGHT=6.S Y=2.S GLASS-TYPE=GTI
* 118 * MAX-SOLAR-SCH=CLOSE-SHAD£
• 119 • WIN-SHADE-TYPE-MOVABLE-INTERIOR

2.4



• 120 * SHADIHG-SCHEDULE=SHADE-I(tILT
" 121 • OPE:_-SHADE-SCH=OPEN-9ROB
• 122 • SUN-CTRL-PROB-.7 ..
" 123 •
• 124 • RZ1 =SPACE SPACE-CONDITIONS=OFFICEVOLt, E=107100
• 125 • AREA=11900 NUMBER-OF-PEOPLE=60
• 126 • AZR-CI_U'GES/HR=0.01 X=15 Y=15 Z=390 ..
• 127 • ROOF1 =ROOF HEIGHT=IT0 HI_H=70 AZIH!3TH=180 TILT,,0
" 128 * GND*REFLECTANCE_0 CONSTRUCTION=RF ..
• 129 • IRZ2 =INTERIOR-WALL NEXT-TO RZ2 AREA=IS30
• 130 * CON_'TRUCPION=SB-U..
" 1)1 • IRZ3 =INTERIOR-WALL NEXT-TO RZ) AREA=6]0
• 132 • CONSTRUCTION=SB-U ..
• 133 • IRZ4 =INTERIOR-WALL LIKE [RZ2 NEXT-TO RZ4 ..
• 134 • IRZ5 =INTERIOR-WALL LIKE IRZ3 NEXT-TO RZ5 ..
• 13S *
• 136 * RZ2 =SPACE SPACE-CONDITIONS=OFFICE VOL_ME=24975
• 137 * AREA=2775 NI_B£R-OF-PEOPLE,28
• 138 • AZIMIffH=-90 Xml00 Z=390 o.
• 139 * E2 =_'TERIOR-WALL kqDTH=200 CONSTRE_'PION=krL,I ..
• 140 • W2 =WINDOW WIDTH,,200 ..
• 141 * ROOF2 =ROOF HEIGHT=IS WII)TH=185AZIMUTH=180 TILT=0
• 142 * GND-REFLECTANCE=0 CONSTRUCTION=RF .,
• 143 •
• 144 * RZ3 -SPACE SPACE-CONDITIONS=OFFICE VOLtME_II475
• 145 * ARFJ,=I275 NtMBER-OF-PEOPLE=I3
• 146 * AZD4UTH=]80 X=I00 Y=200 Z=390 .,
• 147 * E3 =EXTERIOI_-WALL WIDTH=100 CONSTRUCTZON=WLI..
• 148 • W3 =WINDOW WIDTH=Z00 ..
• 149 • ROOF3 =ROOF HEIGHT=IS WIDTH=85 AZIMUTH=IS0 TILT=0
• 150 * GND-REFLECTANCE=0 CONSTRL_'TION=RF.,
• 151 *
• 152 • RZ4 =SPACE LIKE RZ2 AZIMUTH=90 X=0 Y=200 ..
• 153 * EXTERIOI_-WALL LIKE E2 ..
• 154 * WINDOW LIKE W2 ..
• 155 * ROOF LIKE ROOF2 ..
• 156 "
• 157 • RZ5 =SPACE LIKE RZ3 AZIMUTH=0 X=O Y=0 ..
• 158 * EXTERIOR-WALL LIKE E3 ..
• 159 * WINDOW LIKE W3 ..
• 160 • ROOF LIRE ROOF3 ..
• 161 *
• 162 * TZI =SPACE LIKE RZI FLOOR-MULTIPLIER=30 Z=195 ..
• 163 * ITZ2 =INTERIOR-WALL LIKE IRZ2 NEXT-TO TZ2 ..
• 164 • ITZ3 =INTERIOR-WALL LIKE IRZ3 NEXT-TO TZ3 ..
• 165 * ITZ4 =INTERIOR-WALL LIKE IRZ2 NEXT-TOTZ4 ..
• 166 * ITZ5 =INTERIOR-WALL LIKE IRZ3 NEXT-TOTZ5 ..
• 167 •
• 168 • TZ2 =SPACE LIKE RZ2 FLOOI_-MULTIPLIER=30Z=195 ..
• 169 * EXTERIOR-WALL LIKE E2 ..
• 170 * WINDOW LIKE W2 .,
• 171 •
• 172 • TZ3 =SPACE LIKE RZ3 FLOOR-MULTIPLIER=30 Z=19S ..
• 173 * EXTERIOR-WALL LIKE E3 ..
• 174 * WINDOW LIKE W3 ..
• 175 *
• 176 * TZ4 =SPACE LIKE RZ4 FLOOR-MULTIPLIER=30 Z=195 ..
• 177 • EXTERIOR-WALL LIKE E2.,
• 178 * WINDOW LIKE W2 ..
• 179 *
• 180 * TZ5 =SPACE LIKE RZS FIX)OR-MULTIPLIER=30Z=195 ..
• 181 • EXTERIOR-WALL LIKE E3 ..
• 182 * WINDOW LIKE W3 ..
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" 183 t

;184• _ ..1,5 _o.,_ _o_ ..
" 186 • INPUT SYSTDI$ ..
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31-STORY OFFICE BLDG0 CHICAGO - LOADI STD ASHRAE WEIGHTING FACTORS DOE-2.1E-001 Wed Nov 10 14:35:12 1993LDL RUN 1

REPORT- LS-C BUILDING PEAKI_)ADCOMPONENTS WEATHER FILE- TRY CHICAGO
............................-....... ....... ...................... ........ ............--....--...-... .... ....o.... ...... . ...... ...

,t, BUILDING "*"

FLOOR AREA 640000 SQFT 59456 SQNT
VOLUME 5980000 C_FT 169354 CL_4T

COOLII_ lEAD HEATING LOAD
IS=ImS ES88W =SBSWBISS B szBma=.-mzs11=_s88tMsm

TIME JUL 9 4[q4 JAN 1 7AM

DRY-BULBTENP 94F 34C -IF -18C
WET-BULB TEMP 74F 23C -IF -18C

SENSIBLE LATENT SENSIBLE
(KBTU/H) ( KW } {KBTU/H) ( KW} (KBTU/H} ( KW)
. .................. . .... .... n.°.... .........

WALLCONDUCTION 316.266 92.666 0.000 0.000 -826.453 -242.151
ROOFCONDUCTION 40.922 11.990 0.000 0.000 -143.559 -42.063
WINDOWGLASS.FRMCOND 1681.924 492.804 0.000 0.000 -4335.515 -1270.306
WINDOW GLASS SOLAR 3562.686 1043.867 0,000 0.000 290.437 85 098
DOOR CONDUCTION 0.000 0.000 0,000 0.000 0.000 0 000
INTERNAL SURFACE COND 0,000 0.000 0.000 0.000 0.000 0 000
UNDERGROUNDSURF COND -17.600 -5.157 0.000 0.000 -56,000 -16 408
OCCUPAI_fSTO SPACE 1014,692 297.305 780,200 228.598 0,000 0 000
LIGHT TO SPACE 2123,957 622.319 0.000 0.000 58.976 17 280 "
EQUIPMENT TO SPACE 1376.767 403.393 0.000 0.000 0.000 0 000
PROCESS TO SPACE 0.000 0.000 0.000 0.000 0.000 0 000
INFILTRATION 52.818 15.476 57.857 16.952 -1150,446 -337 081

.°... ......... o ......o ............ . .........

TOTAL 10152.430 2974.662 838,057 245.551 -6162.560 -1805.630

TOTAL IOAD 10990.487KBTU/H 3220,213 KW -6162.560KBTUIH -1805.630 KW

TOTAL lOAD / AREA 17.17BTUIH.SQFT 54.160 W ISQMT 9.629BTU/H.SQFT 30.368 W ISQNT

ttettetttetetttfttteetgteettt_eetteetettttte#ttt_ettetteteettte!

* NOTE lITHEABOVE LOADS EXCLUDE OUTSIDE VENTILATION AIR "
* .... LOADS
" 2)TIMES GIVEN IN STANDARD TIME FOR THE LOCATION "
* IN CONSIDERATION
t t

te#tteeeetgetetttttttttttteegteteeeteettettttttttteeteteeeteteee
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31-STORY OFFICE BLDG, CHICAGO - LOADI STD ASH_ WEIGHTING FACTORS DOE-2.1E-001 Wed Nov 10 14:35:12 1993LDL RUN I

REPORT- LS-D BUILDING MONTHLY LOADS St_4AR¥ WEATHER FILE- TRY CHICAGO
............................................................................................ .... ..........................-...----

........ COOLING ................ HEATING ........... ELEC-- "

MA_X_ 14AXIMU_I ELEC- MAXDIUN
COOLING TI_ DRY- WET- COOLING HEATING TIME DRY- WET- HEATING TRICAL ELEC

, ENERGY OF MAX . BULB BULB LOAD ENERGY OF t4AX BULB BULB LOAf) ENERGY LOAD
NONTH (HBTU) DY HP., TD4P TEMP (KBTU/HR) (MBTU) DY HR TI_4P TD4F (KBTU/HR) (KWH) (KW)

JAN 675.06096 25 16 48.F 42.F 4729.054 -1853.456 I 7 -I.F -l.r -6162.559 332713. 1470.000

FEB 690.91943 25 16 27.F 22.F 5383.071 -1533.816 4 6 7.F 6.F -5747.923 314407. 1470.000

MAR 1013.27417 3 16 79.F 62.F 7047.375 -1015.720 24 6 0.F 7.F -5839.985 377263. 1470.000

APR 1531.55164 27 15 82.F 61.F 8907.365 -456.614 8 6 32.F 29.F -4188.527 361261. 1470.000

MAY 1839.31677 20 15 77.F 60.F 9168.952 -222.062 9 5 40.F 38.F -2772.635 332713. 1470.000

J_ 2483,81152 4 15 85.F 67.F 9600.896 -43.781 23 5 52.F 48.F -1251.471 361261. 1470.000

JUL 2974.76562 9 15 94.F 74.F 10152.431 -5.772 23 5 61.F 60.F -508.765 347563. 1470.000

AUG 2669.71099 12 15 85.F 72,F 9566.644 -12.595 5 5 55.F 54.F -604.197 362413. 1470.000

SEF 1039.08354 10 15 82.F 70.F 8046.675 -177.489 22 6 35.F 31.F -2652.321 346411. 1470.000

OCT 1240.67022 5 15 74.F 62.F 7701.893 -462.705 21 6 30.F 29.F -3022.637 332713. 1470.000

NOV 848.28808 2 15 75.F 61.F 7152.317 -1150.444 15 3 26.F 25.F -4633.106 331560. 1470.000

DEC 690.18445 10 15 41.F 35.F 4795.656 -1704.426 9 6 14.F 13.F -4923.012 347563. 1470.000 "
........ .... ....... ......... .......... ....... .... ....

TOTAL 18498.254 -8646.082 4147840.

MAX 10152.431 -6162.559 1470.000
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31-Story Office Building, LOAD1 --- Run I Systems, Plant, Economics

SDL PROCESSOR INPUT DATA

Wed Nov 10 14z35z12 1993SDL RUN 1

* 187 * TITLE LINE-4 *RUN I DUAL-DiETVARIABLE VOLUME SYSTm* ..
* 188 *
* 189 * $ HVAC SYSTEM DESCRIPTION
* 190 *
* 191 * $ DESIGN TEMPS COOLING76F HEATING 7OF.
* 192 * $ SYST_4 TYPE A SINGLE DUAL DUCT VARIABLE VOL_R4BSYSTEM SERVES THE ENTIRE
* 193 * $ BUILDING. THE SYST_I HAS A DRY BULB CONTROLLED ECONOMIZERWITH
* 194 * $ A LIMIT TEMPOF 68F, INLET VANESON BOTHSUPPLYAND RETURMFANS,
* 195 * $ AND THE DD/VAV BOXES HAVE A MINT.H_q4STOP OF 30t. THE TB4PERATURE
* 196 * $ OF THE COLD DECK SUPPLY AIR IS CONTROLLED BY THE WARMEST ZONE
* 197 * $ AND THE HOT DECK AIR BY THE COLDEST ZONE. MINIMUM VENTILATION
* 198 * $ AIR IS 20 CFM/FERSON AND THE SYSTDi OPERATES FROM 7AN TO 6RM ON
* 199 * $ WEEKDAYS AND IS OFF WEEK_DS AND HOLIDAYS, THERE IS A LOW
* 200 * $ LIMIT SBTPOIHT OF 55F TO PREVENT FREEZING.FROM MAY l THRU NOV 1
* 201 * $ THE SYSTEM IS ALLOWED TO CYCLE ON TO PROVIDE NIGHT VENTILATION
* 202 * $ FOR FREE OA COOLING BUT ONLY IF THE SPACE TEMP IS ABOVE 74F,
* 203 *
* 204 *
* 205 * SYSTE)IS-RBPORT SUI_4ARY:(SS-A,SS-C,SS-D,SS-J) ..
* 206 *
* 207 * $ SCHEDULES
* 208 *
* 209 * HRS1 = DAY-SCHEDULE(1,7) (0) (8,18) (1) (19,24) (0) ..
* 210 * HRS2 = DAY-SCHEDULE(1.24) (0) ..
* 211 * DAYS1 = WEEK-SCHEDULE(MON,FRI) HRS1 (WEH) HRS2 ..
* 212 * AHU-SCHED = SCHEDULETHRUDEC 31 DAYSI .. $ FANS$
* 213 *
* 214 * SUI_4ER-VENT = SCHEDULETHRUMAY! (ALL) (1,24) (0)
* 215 * TNRUNOV1 (ALL) (1,24) (1)
* 216 * THRU DEC31 (ALL) (1,24) (0) ..
* 217 *
* 218 * VENT-SETPT = SCHEDULE THRU DEC 31 (ALL) (1,24) 174) .,
* 219 *
* 220 * COOLON = SCHEDULETHRU DEC31 (ALL) (1,24) (55) ..
* 221 * HEATON = SCHEDULETHRU DEC3! (ALL} (1,24) (60) ..
* 222 *
* 223 * HP,SH1 = DAY-SCHEDULE(1,7) (55) (8,18) (70) (19,24) (55) ..
* 224 * HRSH2 = DAY-SCHEDULE(1,24] (55) **

* 225 * DAYHEAT = WEEK-SCHEDULE(NON,FRI) HRSH1 (WEH) HRSH2 ,,
* 226 * THEAT -- SCHEDULETHRU DEC 31 DAYHBAT .. $ HEATING$
* 227 *
* 228 * HRSCI = DAY'SCHEDULE (1,7) (99) (8,18) (76) (19,24) (99) ..
* 229 • HRSC2 = DAY*SCHEDULE (1,24) (99) ..

* 230 * DAYCOOL =WEEK-SCHEDULE (NON,FRI) HRSCI (WEH) HRSC2 ..
* 231 * TCOOL = SCHEDULE THRU DEC 31 DAYCOOL .. $ COOLING $
* 232 *
* 233 *
* 234 * $ ZONESUB-COI_DS
* 235 *
* 236 * SAIR = ZONE-AIR OA-CFM/PER=20 ..
* 2)7 *
* 238 * CONTF_)L = ZONE-CONTROL HEAT-TEMP-SCH=THEAT COOL-TEMP-SCH=TCOOL
* 239 * DESIGN-HEAT-T=70 DESIGN-COOL-T=74
* 240 * THERMOSTAT-TYPE=REVERSE-ACTION ..
* 241 *
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• 242 * $ ZONEDESCRIPTION
• 243 •
• 244 • RZ1 • ZONE ZONE-TYPE,CONDI?IONEDZONE-AIR=SAlE
• 245 * ZONE-CONTROLsCONTROLCPM/SQFT=.9 ,.
• 246 *
• 247 * RZ2 = ZONE LIKE RZI .
• 248 * RZ3 ,, ZONE LIKE RZ1 •
• 249 * RZ4 = ZONE LIKE RZ1 .
• 250 * RZ5 • ZONE LIKE RZi •
• 251 * TZI • ZONE LIKE RZl •
• 252 * TZ2 = ZONE LIKE TZI •
• 253 * TZ3 = ZONE LIKE TZI .
• 254 * TZ4 n ZONE LIKE TZI •
• 255 • TZ5 • ZONE LIKE TZI .
• 256 * A-STORAGEu ZONE LIKE RZ| AIR-C_NGES/HR=4 OA-CHANGESu0.5 ..
• 257 *
• 258 * S SYSTm SUE-COHNA_S
• 259 *
• 260 * S-CTPL • SYSTIDI-CONTROL COOLING-SCHEDULE,COOl,ON
• 261 * HEATING-SCHEDULE,HEATON
• 262 • HEAT-CONTROLsCOLDEST COOL*CONTROL,W_
• 263 * HAX-SUPPLY-T,,IOS NIN-SUPPLY-T,,SS ..
• 264 *

• 265 * S-FAN • SYSTEM-FANS FAN'SCNEDULEsAHU-SCHEDFAN-CONTROLalNLI_T
• 266 * SUPPLY-STATIC=5.5 SUPPLY-EFF=0.55
• 267 * RETURN-STATIC•2.0 Rl_ruP,N-EFF=0,S5
• 268 * NIGHT'VENT'CTRL_SCHEDULED.DmqAND
• 269 • NIGHT-VEMT-SCH,,SUHNER-V_IT
• 270 * NIGHT-VI_T-RATIOS,.(1, 1,1,0,0,0)
• 271 • NIGHT-CYCLE-CTRL=CYCLE-ON-FIRST ..
• 272 •

• 273 • S-TERN = SYSTEM-TERMZI%_/, NIN-CFN-RATIO=0.3 ..
• 274 •

• 275 * $ SYSTEMS DESCRIPTION
• 276 *

• 277 * DUAL-DUCT • SYSTEM SYST_-TYPE=DDS SYSTEM-CONTROL=S-CTRL
• 278 * SYSTO4-FANS•S-FAN VDrI'-Tl'24P-SCH,,VG'4T-SETPT
• 279 * SYST_-TERMINALaS-TEPJ( RETURN-AIR-PATHsDUCT
• 280 * ECONO-LIMIT-T=68 ZONE-NAMESz(RZI,RZ2,RZ3,
• 281 * RZ4,RZS,TZI,TZ2,TZ3,TZ4,TZ5,A-STORAGE)
• 282 • SUPPLY-CF14,750000..
• 283 •
• 284 * PLANT1 = PLANT-ASSIGI_IENT SYSTDI-NAMES= (DUAL-DUCT)
• 285 * INT-ELEC-KW= 10O $ FORELEVATORS
• 286 • INT-ELEC-SCH= "*CUP
• 287 * DHW-SIZE=O
• 288 * DHW-GAL/NIN = 2.22
• 289 * DHW-SCH • OCCUP ,.
• 290 "

• 291 • (El =DAY-SCHEDULE (1,8) (0.) (9,10) (1.)
• 292 * (11,13} (.8,.4,.9) (14,24) (1.,1.,1.,
• 293 • .3, .1..1..1,0.,0..0.,0,) ,.
•' 294 * 0C2 =DAY-SCHEDULE (1,24) (0.0) ..
• 295 • PEOPLE =WEEK-SCHEDULE (MON,FRI) (El (WEH) 0C2 ..
• 296 • (ECUP =SCHEDULE THRU DEC 31 PEOPLE ..
• 297 *
• 298 •
• 299 • END ..
300 * COMPUTE SYSTEHS ..

• 301 *

• 302 * INPUT PLANT ..
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P DL PROCESSOR INPUT DATA

Wed Nov 10 14:35z12 1993PDL RUN I

* 303 *
" 304 , PLANTI - PLANT-ASSIGNMENT ..
* 305 ,
* 306 " $ PLANT DESCRIPTION
, 307 •
, 308 • $ SCR_ TYPE CHILLERS ARE ALLOWED TO RUN ONLY IF OA TEMPERATURE IS ABOVE 60F.
" 309 • $ THE GAS BOILER IS ALLOWED TO RUN ONLY IF OA TEMPEPATURI';IS BELOW 60F.
, 310 • $ THESE LIMITS APE PLACED IN SYSTE_ISINPUTVIA COOLING AND HEATING SCHEDULES.
* 311 * $ ALL PIECES OF _UIPMENT ARE ALLIED TO SIZE AUTOMATICALLY.
t 312 * $ THE CHILLED WATER PUMPS ARE VARIABLE SPEEDWHEREAS THE HEATING PUMPS
* 313 • $ ARE CONSTANT SPEED (FLOW).CURVE-FIT COMMANDS ARE USED TO REPLACE THE STANDARD
314 • $ HERMETIC CENTRIFUGAL CHILLER DEFAULT CURVES AND THUS SIMULATE A SCR_ TYPE
3IS , $ CHILLER WITH MULTIPLE CONPRESSORS.

* 316 *
* 317 * PLANT-REPORT SUMMARYffi(PS-A,BEPS) ..
* 319 "
" 319 * SBOIL ,PLANT-_UIPHENT TYPE=HW-BOILER SIZE=-999 INSTALLED-NU_ER=2 ..
* 320 * DHWH zPIANT-_UIPHENT TYPE*DHW-HEATER SIZE -999 INSTALLED-NUMBER=2 ..
* 321 *
" 322 * PIA/,'T-PARAMETERS HCIRC-PUMP-TYPE=FIXED-SPEED
* 323 * CCIRC-PUMP-TYPEfVARIABLE-SPEED ..
* 324 "
* 325 * CMPC =PIANT-I._UIPMENT TYPEfHERM-CENT-CHLR SIZE,-999
, 326 . INSTALLED-NU_ER=2 ..
* 327 *
* 328 •
* 329 * CTOWER sp_dqT-_Ullqq_qT TYPE=COOLING-TWR SIZE=-999 ..
* 330 "
'* 331 • PART-LOAD-RAT|O TYPE"HERM'CENT-CHLR
332 * NIN-RATIO=0.1 MAX-RATIO--I.05OPERATING'RATIO=0.4 E'I-R=.23 ..

* 333 t
334 * DIAGNOSTIC COMMENTS ..
335 *

* 336 * BLR-HIR-FPLR CURVE-FIT TYPE LINEAR
* 337 * DATA (1.,1.) (.1,.109) ..

COEFFICIENT(I) : 0.01000000
COEFFICIENT(2) : 0.99000001
COEFFICIENT(3) : 0.00000000
COEFFICIENT(4) = 0.00000000
COEFFICIENT(5) = 0.00000000
COEFFICIENT(6) = 0.00000000

INPUT CALL
INDEPENDENT DEPENDENT DEPENDENT DIFFERENCE PRINT DIFF

1.000 1. 000
0.100 O. 109 O.109 0.000 0.000

ROOT MEAN SOUARE DIFFERENCE= 0.000
" 338 * SCI_W-EIR-FPLR CURVE-FIT TYPE QUADRATIC
* 339 * DATA (1.0,1.0) (.8,.7) (.6..45) (.4,.25) (.2..13) ..

COEFFICIENT(1) = 0.05225713
COEFFICIENT(2) = 0.22597121
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COEFFICIENT(3) ,, 0.72177273
COEFFICIElqr{ 4) • 0.00000000
COEFFICIENT(5) ,, 0.00000000
COEFFICIZRP(6) - 0.00000000

INPUT CAIL
INDEPENDENT DEPENDENT DEP_DENT D1FFEMNCE PRINT DIFF

I.000 I.000
O.800 O.700 O.695 O.005 0.719
0.600 0.450 0.448 0.002 0.516
O.400 O. 250 O.250 -0.008 3.252
O.200 O. 130 O.126 O.004 2.829

ROOT_ SQUAU DIFFE_NCE • 0.006
• 340 * SCREW-CAP-F? CURVE-FZ? TYPE BI-QU.k.DPATIC
" 341 " DATA {44,85,1.0) (40,75,.97) (40,85,.94) (40,95,.90) (44,75,1.03)
" 342" (44,95,.96) (50,75,1.13) (50,85,1.1) (50,95,1.06) ..

COEFFICIEI_(1) • 0.57026076
COEFFICIENT(2) • 0.00093'736
COEFFICIiUfl'{3) ,, 0.00016746

COEFFICIEI_(4) a 0.00501750
COEFFICIENt(5) • -0.00005008
COEFFICIENT{ 6) ,. -0.00000011

INPUT CALC
INDEPENDENT INDEPENDENT DEPENDENT DEP_4DENT DIFFERENCE PRCNTDIFF

44. 000 85. 000 1.000
40.000 75.000 0.970 0.970 0.000 0 003
40.000 85.000 0.940 0.940 0.000 0 003
40,000 95.000 0.900 0.900 0.000 0 005
44.000 '75.000 1.030 1.030 0.000 0 005
44.000 95.000 0.960 0.960 0.000 0 007
50.000 75.000 1.130 1.130 0,000 0 002
50.000 85.000 1.100 1.100 0.000 0 003
50.000 95.000 1.060 1.060 0.000 0 006

ROOT MEAN SQUARE DIFFERENCE= 0.000
• 343 " SCREN-EIR-PP CURVS-FIT TYPE BI-QUADI_TIC
" 344" DATA(44,85,1.0) (40,75,.88) (40.85,1.06) (40,95,1.26) (44,75,.84)
" 345" (44,95,1.18) (50,75,."/9) (50,85,.93) (50,95,1.09) ..

COEFFICIENT{ 1) = 0.03537060
COEFFICIENT(2) = -0.00968459
COEFFICIENT{ 3) = 0.00033442
COEFFICIENT(4) = 0.01752476
COEFFICIENT(5) = 0.00010020
COEFFICIENT{ 6) = -0.00039319

INPUT CALC
INDEPENDENT INDEPENDENT DEPENDENT DEPENDENT DIFFERENCE PRCNTDIFF

44.000 85.000 1.000
40.000 75.000 0.880 0.882 -0,002 0.173
40.000 85.000 I.060 1.060 0.000 0.017
40.000 95.000 1.260 1.258 0.002 0.146
44,000 75. 000 O.840 O. 837 0.003 O.334
44.000 95.000 I.180 I.182 -0.002 0.202
50. 000 75. 000 0. 790 0.'791 -0. 001 0. 097
50. 000 85. 000 0.930 0. 930 0,000 0. 027
50. 000 95. 000 1.090 I.089 0.001 0.113

2.12



I_OO?_ SQUAREDIFrE_NCE • 0.002
• ]46 •
• ]4T * DIAONOSTICH_I_S ..
• 348 "
• 349 * IDOUIPI4EI_'QU-JU:)
• 350 * HW-BOILER-HII_*FFLRIK,R-HIA-LrFLR
• 3SI * HEIU4*CEI_-EIR-PPLR SCRI_-EIR-FFLR
• ]S2 * HEm'CEHT'CAF'I_ SCPJ_'CAP'I_
• 3S3 * HEIU4-CEHT-BIR-_ SCP._-EIA-F_ ..
• 3S4 *
• 3SS * DID ..
• 356 * CONPUTEPLANT ..
• 3ST * INPUt ECONONICS ..
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I_ DL P ROC ZS..qO R I N PUT DA ? A

Wed Nov 10 14s35J12 1993ED1.,RUN 1

• 358 * _Oe_ICS*IU_FORT S (_-D,_-|,I_$-! e) ..
• 359 *
• 360 * $ P._RGY COb'?Dr_CR;F_XON
• 3G_.*
• 362 * $ THE INPUT FOR U'?ZLXTYRATU I$ TH| SXMPLIU_ POSSIBLE. USZNOUNIPORNRATES
• 363 * $ FOR BOTHGASANDI_.,BL_RZCI?Y, ?Hl_lq_1S A FZXEDMONTHLYCHAROE/diD A RATE
• 364 * S L13¢l_A?IONON I_d_CTIRICITYOte "/ CStlTSlW,Iti, ?HI Di_A)II) CHARGE1S k NOMZNAL
• 365 * $ F_,? RATEor 5 DOZ,LARg/KMYE_-k, ROUND.
• 366 *
• 367 * I_I_C'RATll * I,l?13,rt'Y-RATE MSOUI_CI_ILI_rP.ICI?¥
• 368 * NONTH*CHOS,, 12000)
• 369 * ID1EROY'CHO• .055
• 3'70 * DD_D-CHG9 • (S)
• 371 * RATI-LDIITATION • .07 ..
• 3'72 *
• 373 * Qk$-ILA'I'I_ = U'J'ILTI'Y-RA?I_ USOURCI_,,NATURN,-OAS
• 374 * IDtERGY-CHGI,.70 .. $ DOLLAR$/THERM

:3",s:.,,o ..376 COI4PUTI_ECONOMICS..
" 3"/'; *
• 3'78 * INPUT $YSTD49 ..
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31-_rOllY OlerZC| El,IX], CHICA_:) - laOkD! STD ASl4RAENEIGHTZHGFACTOR3 DOE-2.1E-001 Wed Nov 10 1413S:12 199390L RUN !
RUN1 I)UAL-DUCTvARIABLE VOt,Ul_ SYSTDI

F,EPORT-b"V-k SYSTm Dr.,glONP_ER.q DUAl-DUCT MF'.ATHERFILE- TRY CHICAGO
.....,....,...,-,.--------..-*',,,.,---.. o.-.,..,,,..... ,,........ ,, ....-.....-....... ,..... ,..° .....,.......................-.,...., .-.

SYb"T04 SYSTEM ALTXTUDE FLOORARIrA MAX
NN42 TYPE NULTIPLIER ($Qiel' ) PEOPLE

OUM.-I)UCT DOS 1,020 640000,0 4402,

,gUPPGY F,ETUR,q OI_$ID| COOLING HEATING COOLING HIt,ATINO
FJldg I_.EC DI[LTA-T p.l_q ILI:C DI[LTA-T AIR CAJPACITYSEM$IBL| CAPACITY EIR EIR

(Clq4) (IN) (F) (CFM ) {IN) (F) PATIO (KETU/HR) ($XR) (KBTU/HR) (BTU/lffU) (BTU/BTU)

765000. $$0.282 ),6 765000. 320.102 1.3 0.122 2497S.171 0.745- 311507.746 0.00 0.37

SUPPLY iUOiAUS'T NINIHIJN OUTSIDE COOL1110 I_TRACTIOH HFJb.TZNG ADDITION
101_ FLObl FlOW F;_I FIZM AIR FLOW CAPACITY SEMSIELE PATE CAPACITY IU_TE
NAME (tie14 ) IClLeN) (KW) ILkTIO (CP)I ) {KBTUIHR) (SHR) (KBTUtHR) (KBTU/HR) (KBTU/HR) MULTIPLIER

RZl 9964. 0. 0.000 0.300 1224. 0.00 0.00 204.47 0.00 -376.66 1.0

RZ2 4917. O. 0.000 0.300 571. 0.00 0.00 100.91 0.00 -leS.ll 1.0

liE3 1525. O. 0.000 0,300 265. 0.00 0.00 31.29 0.00 -57.64 1.0

RZ4 4878. 0. 0.000 0.300 S?l. 0.00 0.00 100.09 0.00 -184.38 1.0

RZ5 2130 O. 0.000 0.300 265. 0.00 0.00 43.72 0.00 -80.$3 1.0

TZ1 9964 0. 0.000 0.300 1224, 0.00 0.00 204.4? 0.00 -376.66 30.0

TZ2 4942 0. 0.000 0.300 571. 0.00 0.00 101.41 0.00 -106.$1 30.0

TZ3 1484 0. 0.000 0.300 265. 0.00 0.00 30.46 0.00 -56.11 30.0

TZ4 5276 O. 0.000 0.300 §?l. 0.00 0.00 108.27 0.00 -199.45 30.0

TZ5 2225 0. 0.000 0_300 265. 0.00 0.00 45.66 0.00 -84.11 30.'0

A,-STOPAGB 24810. O. 0.000 0,300 3400. 0.00 0.00 509.11 0.00 -937.83 1.0
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SIMgLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZONES; ADD PLENUM DOE-2.1E-001 Thu Nov 4 16"29:40 1993LDL RUN 3

DESIGN-DAY SIZING OF VAV SYST_ SHOW ALL REPORTS

_PORT- LS-K SPACE INP5"I'FUELS S_Y SPACEI-I WEATHER FILE- TRY CHICAGO
.................................................................................................................................

SPACE SPACEI-I

.... LIGHTING .... EQUIPMENT .......... PROCESS .........

TASM LIGHTING TOTAL LIGHTING GENERAL EQUIPMENT PROCESS ELECTRIC PROCESS GAS PROCESS HOT WATER

(KWH) (_) (KWH) (KWH) (MBTU) (MBTU)
MONTH

JAN 0.00 402.18 193.67 0.00 0.0000 0.0000

FEB 0.00 349.67 167.88 0.00 0.0000 0.0000

MAR 0.00 386.57 185.58 0.00 0.0000 0.0000

APR 0.00 400.28 193.16 0.00 0.0000 0.0000

MAY 0.00 402.18 193.67 0.00 0.0000 0.0000

JUN 0.00 369.07 176.99 0.00 0.0000 0.0000

JUL 0.00 402.18 193.67 0.00 0.0000 0.0000

AUG 0.00 402.18 ]93.67 0.00 0.0000 0.0000

SEP 0.00 369.07 176.99 0.00 0.0000 0.0000

_DCT 0.O0 402.18 193.67 0.00 0.0000 0.0000

NOV 0.00 353.47 168.90 0.00 0.0000 0.0000

ANNUAL 0.00 4625.43 2223.36 0.00 0.0000 0.0000
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SIMPLE STRUCPURE RUN 3, CHICAGO DIVIDE INTO ZONES; ADD PLENUM DOE-2.1E-001 Thu Nov 4 16_29:40 1993LDL RUN 3
DESIGN-DAYSIZING OF VAV SYST[_d SHOW ALL REPORTS
REPORT- LS-K "BUILDING" INPUT FUELS St_g4ARY WEATHER FILE- TRY CHICAGO
.............................................................................. . ..................................................

BUILDING

.... LIGHTING .... EQUIPMENT .......... PROCESS .........

TASK LIGHTING TOTAL LIGHTING GENERAL _UIPMENT PROCESS ELECTRIC PROCESS GAS PROCESS HOT WATER
(kWH) (KWH) (KWh) (!_) (_TU) (MBTU}

MONTH

JAN 0.00 1904.24 917.01 0,00 0.0000 0.0000

FE8 0.00 1655.62 794,91 0.00 0.0000 0.0000

MAR 0.O0 1830.37 878.71 0.00 0.0000 0.0000

APR 0.00 1895.24 914.61 0.00 0.0000 0.0000

MAY 0.00 1904.24 917.01 0.00 0.0000 0.0000

JUN 0.00 1747.50 838.01 0.00 0.0000 0.0000

JUL 0.00 1904,24 917.01 0.00 0.0000 0,0000

AUG 0.00 1904.24 917.01 0.00 0.0000 0.0000

SEP 0.00 1747.49 838.01 0.00 0.0000 0.0000

OCT 0.00 1904.24 917.01 0.00 0.0000 0.0000

NOV 0.00 1673.62 799.71 0.00 0.0000 0.0000

DEC 0,00 1830.37 878.71 0.00 0.0000 0.0000

..................... ............................. . ............

ANNUAL 0.00 21903.13 10529.22 0.00 0.0000 0.0000

1.70



SIMPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZONES; ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29'40 1993LDL RUN 3
DESIGN-DAY SIZINC OF VAV SYSTEM SHOW ALL REPORTS

REPORT- LS-L MANAGEMENT AND SOLAR SUMMARY FOR SPACE SPACEI-I WEATHER FILE- T_Y CHICAGO
.................................... . ................ . ...........................................................................

DATA FOR SPACE SPACEI-I

NUMBER OF HOURS AVERAGE DAILY MAXIMUM HOURLY

MANAGEMENT SOLAR RADIATION SOLAR RADIATION

WOULD BE INTO SPACE INTO SPACE

MONTH EMPLOYED (BTU/DAY ) (BTU/HR ) '

JAN 0. 91833.594 44721 133

FEB 0. 106403 789 44042 688

MAR 0. 101484 391 40590 414

APR 0. 121678 523 32228 947

MAY 0 114414 562 25011 039

JUN 0 119506 453 19855 189

JUL 0 124538 578 22544 020

AUG 0 124817 953 28443 521

SEP 0 141770 906 36432.680

OCT 0 124279.734 41222.324

NOV 0. 92218.547 43065.477

DEC 0. 58324.055 42647.609

..................................

ANNUAL O. 110041.141 44721,133

1.71



SIMPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZONES. ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29:40 1993LDL RUN 3

DESIGN-DAY SIZING OF VAV SYSTE]4 SHOW ALL REPORTS

LDS-REP-I = HOURLY-REPORT PAGE i - 1
.................................................................................................................................

HHDDHH GLOBAL GLOBAL GLOBAL BUILDING

DRY BULB WIND GLOBAL SENSIBLE

TEMP SPEED SOLAR CLG LOAD

F KNOTS BTU/H_- BTU/HR

SOFT
.... ( 4) .... (17) .... (15) .... (19)

8 5 I 77.2 6.5 0,0 13754.

8 5 2 75.4 6,5 0.0 11618.
8 5 3 73.9 6.5 0.0 9722.

8 5 4 72.7 6,5 0.0 8061.

8 5 5 71.8 6,5 0.0 6637.

8 5 6 71.2 6,5 14.7 9282.

8 5 7 71.0 6,5 73.7 16061.

8 5 8 71.8 6,5 136.0 48682.

8 5 9 73.9 6,5 191.7 54022.

8 510 77.2 6.5 237.0 58066.

8 511 81.0 6,5 268.7 59631.

8 512 84.8 6,5 284.9 58113.

8 513 88.1 6.5 284.3 66171.

8 514 90.2 6.5 266.9 73522

8 515 91.0 6,5 234.1 77069

8 516 90.8 6,5 188.0 78377

8 517 90.2 6.5 131.6 79840

8 518 89.3 6,5 69.1 66388

8 519 88.1 6.5 11.3 51033

8 520 86.6 6.5 0.0 41320

8 521 84.8 6,5 0.0 33620

8 522 83.0 6.5 0.0 29098

8 523 81.0 6.5 0.0 25137

8 524 79.0 6.5 0.0 21617

DAILY SUMMARY (AUG 5)

MN 71.0 6.5 0.0 6637,

MX 91.0 6.5 284.9 79840.

SM 1944,0 156.4 2391.8 996843.

AV 81.0 6.5 99.7 41535,

MONTHLY SUI_Y (AUG)
MN 71.0 6.5 0.0 6637.

MX 91.0 6.5 284.9 79840.

SM 1944.0 156.4 2391,8 996843,

AV 81.0 6.5 99.7 41535,

YEARLY SUMMARY

MN 71.0 6.5 0.0 6637,

MX 91,0 6.5 284.9 79840.

SM 1944.0 156.4 2391.8 996843.

AV 81.0 6.5 99.7 41535,
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SIMPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZONE,S: ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29:40 1993LDL RUN 3

DESIGN-DAY SIZING OF VAV SYST_ SHOW ALL REPORTS

LDS-REP-I . HOURLY-REPORT PAGE 2 - I
........... ..-. ..................................................................................................................

GLOBAL GLOBAL GLOBAL BUILDING

DRY BULB WIND GLOBAL SENSIBLE

TE:HP SPEED SOLAR CLG LOAD

F KNOTS B'TU/HR- BTU/HR
SO'n'

.... ( .4) .... (17) .... {15) .... (19)
8 5 1 61.0 7.0 0.0 2620.

8 5 2 59.0 0.0 0.0 1178.

8 5 3 57.0 4.0 0.0 358.

8 5 4 57,0 5.0 0.0 183.

8 5 5 55.0 4.0 0.0 146.

8 5 6 52.0 0.0 14.7 1928.

8 5 7 57.0 0.0 73.1 9782.

8 5 8 62.0 0.0 134.4 44195.

8 5 9 68.0 0.0 154.7 50107.

8 510 72 0 3.0 228.6 57516.

8 511 74 0 0.0 263.1 61080.

8 512 76 0 7.0 280.5 59162,

8 513 77 0 6.0 262.1 66258.

8 514 78 0 5.0 246.5 72205.

8 515 77 0 6.0 216.3 74465.

8 516 76 0 6 0 131.7 71804.

8 517 77 0 9 0 72.3 69819.

8 518 76 0 9 0 32.9 54277.

8 519 75.0 7 0 6.3 40991.

8 520 72.0 7 0 0.0 32576.

8 521 69.0 4 0 0.0 24984.

8 522 68.0 4 0 0.0 21017.

8 523 67.0 4 0 0.0 17755.

8 524 66.0 6 0 0.0 14905.

DAILY SUHM_Y (AUG 5}

MN 52.0 0.0 0.0 146.

MX 78.0 9.0 280.5 74465.

SH 1628.0 103.0 2117.3 849310.

AV 67.8 4.3 88.2 35388.

• MONTHLY SU_E4ARY (AUG)

MN 52.0 0.0 0.0 146.

MX 78.0 9.0 280.5 74465.

SH 1628.0 103.0 2117.3 849310.

AV 67.8 4.3 88.2 35388.

YEARLY SUMMARY

MN 52.0 0.0 0.0 146.

MX 78.0 9.0 280.5 74465.

SH 1628.0 103.0 2117.3 849310.

AV 67.8 4.3 88.2 35388.
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SIMPLE STRUCTURE RUN 3, CHICAGO DrVIDE INTO ZONES_ ADD PLENUM DOE-2.IE-001 Thu Nov 4 16:29:40 1993SDL RUN 1
DESIGN-DAY SIZING OF VAV SYSTEM SHOW ALL REPORTS

REPORT- SV-A SYSTEM DESIGN PARAMETERS SYST-I WEATHER FILE- TRY CHICAGO i
........... . ........................ . ............................................................................................

SYSTEM SYSTEM ALT ITUDE FLOOR AREA MAX

NAME TYPE MULTI PLIER (SOFT ) PEOPLE

SYST- i VAVS 1. 020 5000.0 52.

SUPPLY RETURN OUTSIDE COOLING HEATING COOLING HEATING

FAN EL_: DELTA-T FAN ELBC DELTA-T AIR CAPACITY SENSIBLE CAPACITY EIR EIR

(CFM) (KW) (F) (CF14 ) (KW) (F) RATIO (KBTU/HR} (SHR) (KBTU/HR) (BTU/8TU) (BTU/BTU)

6354. 7.311 3.6 0. 0.000 0.0 0.167 195.964 0.770 -44.161 0.00 0.37

SUPPLY EXHAUST MINIMUM OUTSIDE COOLING EXTRACTION HEATING ADDITION

ZONE FLOW FLOW FAN FLOW AIR FLOW CAPACITY SENSIBLE RATE CAPACITY RATE

NAME (CFM ) (CFM ) (KW) RATIO (CF14 ) (KBTU/HR) (SHR) (KBTU/HR) (KBTU/HR} (KBTU/HR) MULTIPLIER

SPACE5- l 1454. 0. 0.000 0.300 408. 0.00 0 00 25.13 -91.09 -75.39 1.0

SPACEI- i 1909. 0. 0.000 0.300 224. 0.00 0 00 32.99 -119.59 -98.98 1.0

SPACE2-1 887. 0. 0.000 0.300 102. 0.00 0 00 15.33 -55.58 -46.00 1.0

SPACE3-1 1268. 0. 0.000 0.300 224. 0.00 0 00 21.92 -79.45 -65.75 1.0

SPACFA- I 835. 0. 0.000 0.300 102. 0.00 0 00 14.42 -52.28 -43.26 1.0

PLENUM-I _0. O. 0.000 0.000 O. 0.00 0 00 0.00 0.00 0.00 1.0



SIMPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZONES; ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29'40 19935DL RUN I

DESIGN-DAY SIZING OF VAV SYSTI21 SHOW ALL REPORTS

REPORT- SS-D PLANT MONTHLY LOADS SUMMARY FOR DEFAULT-PLANT WEATHER FILE- TRY CHICAGO
............. ............................ . .... . .... . .............................................................................

........ CO0 LI NG ................ H EAT I NG ............ EL EC - - -

MAX _ _ IMUM ELEC- MAX IMIJW

COOLING TIME DRY- WET- COOLING HEATING TIME DRY- WET- HEATING TRICAL ELSC

ENERGY OF MAX BULB BULB LOAD ENERGY OF MAX BULB BULB LOAD ENERGY LOAD

MONTH (MBTU) DY HR TE24P TEMP (KBTU/HR) (MBTU) DY HR TE_4P TE_P (KRTU/HR) (KWH) (KW)

JAN 0.00000 0.000 -32.540 7 8 -I.F -I.F -441.109 3078. 12.721

FEB 0.00000 0.000 -25.221 4 g 7.? 6.F -419.194 2665. 12.701

MAR 0.00000 0.000 -15.190 25 8 14.F 12.F -377.563 2904. 12.371

APR 1.52664 29 18 69.F 65.F 68.311 -5.705 8 8 30.F 27.F -246.024 2992. 13.298

MAY 5.10064 21 14 85.F 75.F 132.661 -0.420 9 9 43.F 39.F -40.320 3085. 14.424

JUN 14.55954 20 16 90.F 77.F 178.041 0.000 0.000 3054. 15.339

o'IIL 28.78266 8 16 92.F 74.F 214.902 0.000 0.000 3779. 18.522

AUG 23.67940 19 16 90.F 71.F 183.011 0.000 0.000 3545. 17.242i

SEP 9.23581 11 16 86.F 72.F 138.083 -0.227 23 8 36.F 34.F -99.033 2932. 15.530

OCT 2.26933 4 17 78.F 61.F 49.778 -2.190 21 8 30.F 29.F -258.277 2994. 12.617

NOV 0.35773 I 16 72.F 59.F 54.561 -12.995 25 8 27.F 25.F -325.673 2644. 13.017

DEC 0.00000 0.000 -25,768 26 8 I5.F 15.F -393.064 2940. 12.345 "
................ . ....................................

TOTAL 85.512 -I18.258 36610.

MAX 214. 902 -441.109 18. 322

MAXIMUM DAILY INTEORATED COOLING LOAD (DES DAY ) 2274.994 (KBTU}

MAXIMUM DAILY INTEGRATED COOLING LOAD (W'rHFILE) 2147. 572 (KBTU)

1.74



SIMPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZONES; ADD PLENUM DOE-2.1E-001 Thu Nov 4 16=29.40 1993SDL RUN I
DESIGN-DAY SIZING OF VAV SYSTEI4 SHOW ALL REPORTS

REPORT- SS-E PLANT MONTHLY LOAD HOURS FOR DEFAULT-PLANT WEATHER FILE- TRY CHICAGO
.... .. ........ .-.. ............. .....°_.. ............................ ........... ........................ . ...................... .°.

................. N U M B E R 0 F H 0 U R S ................... COINCIDE_ LOADS"

HOURS HOURS HEATING ELE_'TRIC
HOURS HOURS COINCIDENT HOURS HOURS HOURS HOURS FLOATING LOAD AT LOAD AT

COOLING HEATING COOL-HEAT HOURS HEATING COOLING HOURS FANS NIGHT WHEN COOLING COOLING

MONTH LOAD LOAD LOAD FLOATING AVAIL. AVAIL. FANS ON CYCLE ON VENTING FANS ON PEAK PEAK

(KB?U/HR) (KW)

JAN 0 305 0 439 744 0 305 63 0 0 0.000 0.475

FEB 0 256 0 416 672 0 256 47 0 0 0.000 0.475

lIAR 0 240 0 504 715 29 248 17 0 8 0.000 0.475

APR 69 102 0 549 516 204 229 0 0 58 0,000 11.735

NAY I15 40 0 589 485 259 220 0 0 65 0.000 13. 348

JUN 203 0 0 517 171 549 207 0 0 4 0.000 15.156

JUL 241 0 0 503 7 737 241 0 0 0 0.000 17.942

AUG 238 0 0 506 43 701 238 0 0 0 0.000 16,987

SEP 155 13 0 552 346 374 205 0 0 37 0.000 14.658

OCT 99 86 1 560 511 233 225 0 0 41 0. 000 11.103

NOV 12 186 0 522 686 34 209 1 0 11 0.000 12.583

DEC 0 276 0 468 744 0 276 45 0 0 0.000 0.475
...................................... d .....................................

ANNUAL 1132 1504 I 6125 5640 3120 2859 173 0 224

1.75



SIMPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZONE.g_ADD PLENUM DOE-2,1E-001 Thu Nov 4 16:29:40 1993SDL RUN 1
DESIGN-DAYSIZING OF VAV SYSTEM SHOW _ REPORTS
REPORT- SS-M FAN ELECTRIC ENERGY FOR PI._ DEFAUL_'-PLANT _W..ATHERFILE- TRY CHICAGO
......................... . ................................................. . .....................................................

FAN ELECTRIC F_ ELECTRIC FA/_ELECTRIC FAN ELECTRIC
ENERGY DURING ENERGY DURING ENE[.GYDURING ENERGY DURING

HEATING COOLING HEATING-COOLING FLOATING
MONTH (KWH) (KWH) (K'ai) (KWH)

JAN 2 56. 361 0. 000 0. 000 0. 000

FEB 214. 658 0. 000 0. 000 0. 000

MAR 188. 892 0. 000 0. 000 5. 833

APR 77. 282 59.311 0.000 45. 241

MAY 29.165 172.787 0.000 61.428

JUN 0.000 465.212 0.000 1.377

JUL 0.000 957.790 0.000 0.000

AUG 0.000 723.851 0.000 0.0O0

SEP 9.505 303.856 0.000 32.739

OCT 63.882 77.672 0.729 31.766

NOV 148. 524 13.215 0. 000 8.918

DEC 230.728 0.0O0 0.000 0.000
......................................................

ANNUAL 1218.994 2773.703 0.729 189.301

1.76



SIMPLE STRUCTURERUN 3. CHICAGO DIVIDE INTO ZONES; ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29:40 1993SDL RUN i
DESIGN-DAYSIZING OF VAV SYSTI_4 SHOW ALL REPORTS
REPORT- SS-A SYST_ MONTHLY LOADS SUMMARY FOR SYST-I WEATHER FILE- TRY CHICAGO
...... . ........................ . .............. . ................. . ....... ...... ........................ .°... .................. _...

........ COOLING ................ HEATING ........... E L E C - " "

MAX_ MAXIM_ ELEC- MAXIMt_
COOLING TIME DRY- WET- COOLING HEATING TIME DRY- WET- HEATING TRICAL ELEC
ENERGY OF MAX BULB BULB LOAD ENERGY OF MAX BULB BULB LOAD ENERGY LOAD

NORTH (M3TU) DY HR T_4P TENP (KBTU/HR) (I,IBTU) DY HR TSI4P TEHP (KBTU/HR) (KWH) (ICi¢)

JAN 0.00000 0.000 -32.540 7 8 -1.F -I.F -441. I09 3078. I2.721

FEB 0.00000 0.000 -25.221 4 R 7.P 6.F -419.194 2665. 12.701

NAR 0.00000 0.000 -15.190 25 8 14.F 12.F -377.563 2904. 12.371

APR 1.52664 29 18 69.F 65.F 68".311 -3.705 8 8 30.F 27.F -246.024 2992. 13.298

HAY 5.10064 21 14 85.F 75.F 132.661 -0.420 9 9 43.F 39.F -40.320 3085. 14.424

JUN 14.55954 20 16 90.F 77.F 178.041 0.000 0.000 3054. 15.339

JUL 29.78266 9 |6 92.F 74.F 214.902 0.000 0.000 3779. 18.322

AUG 23.67940 19 16 90.F 71.F 183.011 0.000 0.000 3545. 17.242

SEP 9,23581 11 16 86,F 72,F 138.083 -0.227 23 8 36.F 34.F -99.033 2932. 15.530

OCT 2.26933 4 17 78.F 61,F 49.778 -2.190 21 8 30.F 29.F -258.277 2994. 12.617

NOV 0.35773 I 16 72.F 59.F 54.561 -12.995 25 8 27.F 25.F -325.673 2644. 13.017

DEC 0.00000 0.000 -25.768 26 8 15.F 15.F -393.064 2940. 12.345 "
.... .................................................

TOTAL 85.512 -128.258 36610.

MAX 214,902 -441.109 18.322

1.77



SIMPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZONES) ADO PLENUM DOE- 2.1E-001 Thu Nov 4 16:29:40 1993SDL RUI( I

DESIGN-DAY SIZING OF VAV SYSTEI4 SHOW ALL REPORTS

REPORT- SS-B SYST_ MONTHLY 5GADS SUMMARY FOR SYST-I WEATHER FILE- TRY CHICAGO
4--°.. ........ . ........... . ........................ °.... ° .... .--" ...................................................................

- -Z O N E C O O L I N G.... Z O N E M E A T I N G - + - B A S E B O A R D S .... PREHEAT OR FURN FAN ELEC--

MAXI_ MAXIM_ NAXIM_ MAXIMUM

COOLING BY COOLING BY HEATING BY HEATING BY BASEBOARD BASEBOARD PREHEAT COIL DREHKAT COIL

ZONE COILS OR ZONE COILS OR ZONE COILS OR ZONE COILS OR HEATING HEATING ENERGY OR ELEC ENERGY OR ELEC

NAT VENTIL NAT VENTIL FURNACE FURNACE E2_ERGY ENERGY FOR FIJRN FAN FOR FURN FAN

MONTH [MBTU) (KBTIJ/MR) (MBTD) (KBTU/HR) (MBTU) (KBTU/HR) (MBTU) (KBTU/HR)

JAN 0.00000 0.000 -17.82038 -297.657 0.00D00 D.O00 -4,75593 -67.279

FEB 0.00000 0.000 -14,18888 -294.461 O.O0O00 0.00O -2.92867 -51.287

MAR 0,OO000 0.000 -8.90534 -273.295 0,00000 0.000 -0.85343 -49.556

APR 0,00000 O.000 -2.10489 -209.516 0.00000 0.000 -0,02173 -8.605

MAY 0.00000 O.000 -0.07233 -20.454 0.00000 0.000 0.0O00O 0.000

0.00000 O.O00 0.00000 O.O00 O.O000O O.OOO O.O00OO O.O00

JUL 0.00000 0.000 O.OOOO0 0.000 O.OOOO0 O.OOO O.OOO00 0.000

AUG 0.00000 O.OOO 0.00000 0.000 0.00000 0.000 0.00000 0.000

SEP 0.00000 0.000 -0,09337 -63.534 O.00O00 0,00O -0,00095 -0.948

OCT 0.00000 0.000 -I.16098 -195.242 0.0O000 0.000 -0.02610 -7.933

NOV O,00000 0.000 -8.25455 -257.724 0.00000 O.000 -0.2_340 -15.096

DEC O.OOO00 O.00O -15.28043 -282.811 0,00000 0.000 -1.52668 -42.234
...............................................................................

TOTAL 0.00O -67.881 0.000 -I0.327

MAX 0.000 -297.637 0.000 -67.279

1.78



SIMPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZONES; ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29:40 1993SDL RUN 1

DESIGN-DAY SIZING OF VAV SYST_ SHOW ALL REPORTS
REPORT- SS-C SYST_ MONTHLY LOAD HOURS FOR SYST-I WEATHER FILE- TRY CHICAGO
.... .... . ........... ................ . ........................... . ............. . ................ . ............................. .....

................. N U N B E R O F H O U R S .................... COINCIDENT LOADS--

HOURS HOUP_ HEATING ELECTRIC

HOURS HOURS COINCIDENT HOURS I_RS HOURS HOURS FLOATING LOAD AT LOAD AT

COOLING HEATING COOL-HEAT I¢_'JRS HEATING COOLING HOURS FANS NIGHT WHEN COOLING COOLING

MONTH LOAD LOAD LOAD FIX)ATING AVAIL. AVAIL. FANS ON CYCLE ON VENTING FANS ON PEAK PEAK

(KBTU/HR) (KW)

JAN 0 305 0 439 744 0 305 63 0 0 0.000 0.475

FEB 0 256 0 416 672 0 256 47 0 0 0.000 0.475

MAR 0 240 0 504 711 29 248 17 0 8 0.000 0.475

APR 69 102 0 549 504 204 229 0 0 58 0.000 11.735

MAY 115 40 0 589 4S2 259 220 0 0 65 0.000 13.348

JIJN 203 0 0 517 147 549 207 0 0 4 0.000 15.156

JUL 241 0 0 503 2 737 241 0 0 0 0.000 17.942

AUG 238 0 0 506 30 701 238 0 0 0 0.000 16.987

SEP 155 13 0 552 314 374 205 0 0 37 0.000 14.658

OCT 99 86 1 560 494 233 225 0 0 41 0.000 11.103

NOV 12 186 0 522 676 34 209 1 0 II 0.000 12.583

DEC 0 276 0 460 744 0 276 45 0 0 0.000 0.475
....... . ............... ..... .............. . ..... ... .......................

ANNUAL 1132 1504 1 6125 5490 3120 2859 173 0 224

1.79



SIMPLE STRUCTURERUN 3, CHICAGO DIVIDE INTO ZONES; ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29:40 1993SDL RUN I
DESIGN-DAYSIZING OF VAV SYSTE_I SHOW ALL REPORTS
REPORT- SS-H SYST_ MONTHLY LOADS SUMMARY FOR SYST-I WF,ATHER FILE- TRY CHICAGO
............ .... ..... . ........................................... ° ............ . ................ p .................................

- -F A N E L E C..... F U E L H EA T.... F U E L C O O L- - -E L E C H E A T- - -E L E C C O O L- -

MAXIN_ MAXIM_ MAXIMUM MAXIMUM MAXIMUM
FAN FAN GAS OIL GAS OIL GAS OIL GAS OIL ELECTRIC ELECTRIC ELECTRIC ELECTRIC

ENERGY LOAD _ERGY LOAD _ERGY LOAD ENERGY LOAD ENERGY LOAD
MONTH (IO/H) (KW) (MBTU} (KBTU/HR) (MBTU) (KBTU/HR} (1661) (KW) (KWH) (KW)

JAN 256. 3.984 0.000 0.000 0.000 0.000 0. 0.000 0. 0.000

FEB 215. 3.878 0.000 0.000 0.000 0.000 0. 0.000 0. 0.000

MAR 195. 3.320 0.000 0.000 0.000 0.000 0. 0.000 0. 0.000

APR 182. 2.198 0.000 0.000 0.000 0.000 0. 0.000 0. 0.000

MAY 263. 2.955 0.000 0.000 0.000 0.000 0. 0.000 0. 0.000

J_ 469. 4.156 0.000 0.000 0.000 0.000 0. 0.000 O. 0.000

JUL 958. 7.304 0.000 0.000 0.000 0.000 0. 0,000 O. 0.000

AUG 724. 5.987 0.000 0.000 0.000 0.000 0. 0.000 0. 0.000

SEP 346. 4.123 0,000 0.000 0.000 0.000 0. 0.000 0. 0.000

OCT 173. I. 794 0.000 0.000 0.000 0.000 0. 0.000 0. 0.000

NOV 171. 3. 021 0. 000 0. 000 0. 000 0. 000 0. 0.0 00 0. 0. 000

DEC 231. 3.543 0.000 0.000 0.000 0.00O 0. 0.000 0. 0.000
........... . ............................................................................................

TOTAL 4181. 0.000 0.000 0. 0.

7.304 0.000 0.000 0.000 0.000

1.80



SIMPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO Z(JNES. ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29:40 1993SDL RUN 1

DESIGN-DAY SIZING OF VAV SYSTEM SHOW ALL REPORTS

REPORT- SS-I SYSTEm4 MONTHLY SENSIBLE LATENT SUMMARY FOR SYST-I WEATHER FILE- TRY CHICAGO
.... . .... . .......................................................................................................................

SENS IBLE LATENT MAX TOTAL SENS IBLE LATENT MAX TOTAL

COOLING COOLI NG COOLING SENS IBLE T IME HEAT ING HEAT IbiG HEAT ING

ENERGY ENERGY ENERGY HF.AT RATIO OF MAX ENERGY ENERGY ENERGY
NONTH (MBTU) (V,BTU) (KBTU/HR) AT 14AX DY HR (MBTU) (METU) (KBTU/HR)

JAN 0.00000 0.00000 0.000 -32.54049 0.00000 -441.10925

FEB 0.00000 0.00000 0.000 -25.22139 0.00000 -419.19385

IO_A 0.00000 0.00000 0.000 -15.18957 0.00000 -377.56302

APE 1.46930 0.05734 68.311 0.848 29 18 -3.70518 0.00000 -246.024

NAY 4 54812 0.55252 132.661 0.777 21 14 -0.42017 0.00000 -40.320

JUN 13 34809 1.21146 178,041 0.793 20 16 0.00000 0.00000 0.000

JUL 25 94250 2.84016 214.902 0.883 8 16 0.00000 0.00000 0.000

AUG 21 18397 2.49544 183.011 0.919 19 16 0.00000 0.00000 0.000

SEP 8 60116 0.63464 138.083 0.849 11 16 -0.22747 0.00000 -99.033

OCT 2 17180 0.09753 49.778 1.000 4 17 -2.19046 0.00000 -258.277

NOV 0 35701 0.00072 54.561 1.000 I 16 -12.99550 0.00000 -325.673

DEC 0 00000 0.00000 0.000 -25.76809 0.00000 -393.06366
.............................. . ...... . .........................

TOTAL 77.622 7.890 -118.258 0.000

MAX 214,902 0.883 -441.109

1.81



SIHPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZONES' ADD PLENUM DO£-2.1£-001 Thu Nov 4 16:29:40 1993SDL RUN 1

DESIGN-DAY SIZING OF VAV SYST_ SHOW ALL REPORTS

REPORT- SS-J SYST_ PEAK HEATING AND COOLING DAYS FOR SYST-I DESIGN DAY WEATHER FILE- TRY CHICAGO
............. . .......... . .......... .-.. ..... . .............. ..... ............................................................... ..

..... COOLING ........ HEATING- - - DAY COOLING PEAK

AUG 5 JAN 7 AUG 5

HOURLY HOURLY HOURLY

COOLING SENSIBLE DRY- WET- HEATING DRY- WET- COOLING SENSIBLE DRY- WET-

LOAD HEAT BULB BULB LOAD BULB BULB LOAD HEAT BULB BULB
HOUR (KBTU) PATIO TEMP TDtP (K_TU) TDIP T_IP (KBTU) RATIO TDIP TEHP

I 0.000 0.000 77.F 67.F 0.000 -4.F -4.F 0.000 0 000 77.F 67.F

2 0.000 0.000 75.F 66.F -178.801 -4.F -4.F 0.000 0.000 75.F 66.F

3 0.000 0.000 74.F 65.F 0.000 -4.F -4.F 0.000 0.000 74.F 65.F

4 0.000 0.000 72.F 64.F -182.454 -4.F -4.F 0.000 0.000 72.F 64.F

5 0.000 0.000 71.F 64.F 0.000 -3.F -3.F 0.000 0.000 71.F 64.F

6 178.437 _ 0.964 71.F 64.F -183.025 -2.F -2.F 178.437 " 0.964 71.F 64.F

7 166.582 * 0.962 71.F 63.F 0.000 -I.F -I.F 166.582 " 0.962 71.F 63.F

8 160.428 _ 0.928 71,F 64.F -454.447 0.F 0.F 160.428 " 0.928 71.F 64 F

9 165.387 * 0.928 74.F 64.F -305.233 I.F I.F 165.387 " 0.928 74.F 64 F

10 173.594 _ 0.925 77.F 66.F -244.819 2.F 2.F 173.594 " 0.925 77.F 66 F

11 180.833 " 0.925 81.F 67.F -212.502 3.F 3.F 180.833 " 0.925 81.F 67 F

12 187.542 t 0.928 84.F 69.F -189.837 4.F 4.F 187.542 " 0.928 84.F 69 F

13 201.795 , 0.910 88.F 71.F -175.410 5.F 5.F 201.795 " 0.910 88.F 71F

14 211.104 " 0.899 90.F 72.F -154.956 5.F 5.F 211.104 • 0.899 90 F 72.F
15 217.218 " 0.895 91.F 72.F -140.301 6.F 6.F 217.218 " 0.895 91F 72.F
16 218.057 " 0.893 90.F 72.F -134.147 5.F 5.F 218.057 " 0.893 90 F 72.F

17 213.977 * 0.892 90.F 72.F -135.070 5.F 5.F 213.977 " 0.892 90 F 72.F

18 0.000 0.000 89.F 72.F -134.246 4.F 4.F 0.000 0.0O0 89 F 72.F

19 0.000 0.000 88.F 71.P 0.000 3.F 3.F 0.000 0.000 88 F 71.F

20 0.000 0.000 86.F 71.F 0.000 I.F 2.F 0.000 0.000 86 F 71.F

21 0.000 0.000 84.F 70.F 0.000 0.F 0.F 0.000 0.000 84.F 70.F

22 0.000 0.000 83.F 69.F 0.000 -1.F -1.F 0.000 0.000 83.F 69.F
23 0.000 0.000 81.F 68.F 0.000 -3.F -2.F 0.000 0.000 81.F 68.F

24 0.000 0.000 79.F 67.F 0.000 -4.F -3.F 0.000 0.000 79.F 67.F
.........................

SUM 2274.955
MAX 218.057 -454.447

SYST_4-TYPE VAVS SOFT/TON 275.2
COOLING PEAK 43.61 (BTU/HR- SQFT) HEATING PEAK -90.89 (BTU/HR- SQb_T)
SUPPLY AIR PEAK FLOW 1.27 (CFM/SQFT) NIN-OA/PERSON 20.40 (CFM )
OA FRAC AT CLG PEAK 0.167 OA FRAC AT HTG PEAK 0,222

, ASTERISKS INDICATE HOURS LOADS NOT NET

1.82



SIMPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZONES_ ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29:40 19935DL RUN I

DESIGN-DAY SIZING OF VAV SYSTt_H SHOWALL REPORTS

REPORT- SS-J SYSTBH PEAK HEATING AND COOLING DAYS FOR SYST-I WEATHER FILE- TRY CHICAGO
.... ............ . ......................... . ............................ ........ . ........... . .....................................

..... COOL I NG ........ H EAT I NG- - - DAY COOLING PEAK

JUL 8 JAN 7 JUL 8

HOURLY HOURLY HOURLY

COOLING SENSIBLE DRY- WET- XEATING DRY- WET- COOLING SENSIBLE DRY- WET-

LOAD HEAT BULB BULB LOAD BULB 8UI,B LOAD HEAT BULB BULB

HOUR (KBTU) PATIO TD4P TEMP (I_BTO) TI_IP TI_P (KBTU) PATIO TD4P Tn4P

1 0.000 0.000 76.F 60.F 0.000 6.F 6.F 0.000 0.000 76.F 60.F

2 0.000 0.000 76.F 68.F -146.914 4.P 4,F 0,000 0,000 76.? 68.F

3 0.000 0.000 75.F 68.F 0.000 2.F 2.F 0,000 0.000 75.F 60.F

4 0,000 0.000 74.F 68.F o155.152 2.F 2 F 0.000 0.000 74.F 68.F

S 0.000 0.000 73.F 67.F 0.000 2.F 2 F 0.000 0.000 73,F 67.F

6 0.000 0.000 72.F 67.F -163.423 I.F I F 0.000 0.000 72.F 67.F

7 164.625 * 0.913 72.F 67.F 0.000 O.F 0 F 164.625 * 0.913 72.F 67.F

8 184.814 * 0.860 77.F 70.F -441.109 -I.F -1F 184.814 * 0.860 77.F 70.F
9 182.204 " 0.855 83.F 72.F -287.347 0.F 0 F 182,204 * 0.855 83.F 72.F

I0 193.900 * 0.841 86.F 74.F -233.795 2.F I F 193.900 * 0.841 86.F 74.F

11 196.262 * 0.865 89.F 74.F -198.142 4.F 3 F 196.262 * 0.865 89.F 74.F

12 193.265 * 0.901 90.F 73.F -167.741 6.F 5 F 193.265 * 0.901 90.F 73.F

13 202.205 * 0.898 91.F 73.F -149.663 8.F 6 F 202.205 * 0.898 91.F 73.F

14 208.722 * 0.900 92.F 73.F -128.669 9.F 7 F 208.722 • 0.900 92.F 73.F

15 214,902 * 0,883 92,F 74.F -t12.424 IO.F 8 F 214.902 * 0.883 92.F 74.F

16 205.470 0.905 93.F 73.F -I06.730 9.F 7 F 205.470 0.905 93.F 73.F

]7 201.179 0.903 93.F 73.F -I07.148 8.F 6 F 201.179 0.903 93.F 73.F

18 0.000 0.000 92.F 73.F -I15,849 5 F 4 F 0.000 0.000 92.F 75.F

19 0.000 0.000 90.F 72.F 0.000 4 F 3 F 0.000 0.000 90.F 72.F
20 0.000 0.000 83.F 70.F 0.000 2 F 1F 0.000 0.000 83.F 70.F "

21 0.000 0.000 82.F 68.F 0.000 3 F 2 F 0.000 0.000 82.F 68.F
22 0.000 0.000 82.F 70.F 0.000 4 F 3 F 0.000 0.000 82.F 70.F
23 0.000 0.000 82.F 70.F 0.000 4 F 3 F 0.000 0.000 82.F 70.F

24 0.000 0.000 80.F 69.F 0.000 5 F 4 F 0.000 0.000 80,F 69,F
.... . ..... .... ...........

SUM 2147.547
MAX 214.902 -441.109

SYST_-TYPE VAVS SQFT/TON 279.2

COOLING PEAK 42.98 (BTU/HR- SOFT) HEATING PEAK -88.22 (BTU/HR- SQFT)
SUPPLY AIR PEAK FLOW 1.27 (CFM/SOFT) MIN-OA/PERSON 20.40 (CFM )
OA FRAC AT CLG PEAK 0. 172 OA FRAC AT HTG PEAK 0.230

* ASTERISKS INDICATE HOURS LOADS NOT MET

1.83



SIMPLE STRUCTURE RUN 3. CHICAGO DIVIDE INTO ZONES; ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29"40 1993SDL RUN 1
DESIGN-DAY SIZING OF VAV SYSTSH SHOW ALL REPORTS
REPORT' SS-K SPACE TEMPERATURE SUNIdARY SYST-I WEATHER FILE- TRY CHICAGO
................. . ............... .. ............ °. ............... . ....... . ....... . ...... . ............ . ......................... ...

A V E R A G E S P A C E T E N P AVERAGE TBNPERA'rURE DIFFERENCE SLUED TE_P DIFFEP,E_CE
BETWEEN BETWEEN BETWEEN BETWEEN BETWEEN HUMIDITY RATIO

OUTDOOR& OUTDOOR& OUTDOOR& OUTDOOR& OUTDOOR& DIFFERENCE

ROON AIR ROOM AIR ROOM AIR ROOM AIR ROOM AIR BETWEEN

ALL COOLING HEATING FAN ON FAN OFF ALL FAN ON FAN OFF HEATING ALL OUTDOOR AND
HOURS HOURS HOURS HOURS HOURS HOURS HOURS HOURS HOURS HOURS BOON AIR

NONTH [F) (F) (F) (F) (F) (F) (F) (F) (F) (F) (FRAC. OR MULT, )

JAN 62.16 65.65 65.65 59.74 -36.82 -40.46 -34.29 514.20 1141.49 -0.00103

FEB 62.36 66.19 66.19 60.00 -34.84 -38.08 -32.85 406.20 975.57 -0.00091

MAR 65.34 68.59 68.71 63.66 -26.97 -30.75 -25.09 311.82 840.66 -0.00110

APR 71.74 74.21 70.63 72.68 71.31 -20.15 -19.85 -20.29 116.27 607.26 -0.00082

MAY 75.54 77.37 71.89 75.96 75.36 -18.76 -15.96 -19.94 41.85 583.60 -0.00072

JUN 79.66 78.22 78.16 80.27 -12.57 -6.37 -15.07 387.11 -0.00075 !

JUL 82.88 79.19 79.19 84.65 -7.31 -1.59 -10.15 289.98 0.00127

AUG 80.77 78.62 78.62 81.79 -8.93 -2.62 -11.89 310.85 0.00056

SEP 77.10 77.70 71.08 76.84 77.21 -15.72 -9.76 -18.09 12.59 482.64 -0.00109

OCT 71.86 74.74 70.77 73.07 71.34 -18.22 -|5.71 -19.30 86.06 564.90 -0.00_07

NOV 66.11 76.39 69.27 69.92 64.54 -25.16 -29.14 -23.53 240.00 754.84 -0.00068

DEC 62.48 66.48 66.48 60.13 -30.75 -34.66 -28.45 398.62 953.37 -0.00099

ANNUAL 71.55 77.78 67.66 72.23 71.23 -21.27 -21.42 -21o20 2127.60 7892.27 -0. 00061

1.84



SIMPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZOMES_ ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29_40 1993SDLRUN I
DESIGN-DAYSIZING OF VAV SYSTEM SHOW ALL REPORTS
REPORT- SS-L FAN ELSCTRIC ENERGY SYST-I WEATHER FILE- TRY CHICAGO
. .... . ........ . ....... . .......... ........ ....... . ........ . ............................... ............... . ........ ...o.....o. .... .

FAN ELEC FAN ELEC FAN EL_C FAN EL8(: ........ Number of hours withln each PART LOAD range .........TOTAL
DURING DURING DURING DURING 00 10 20 30 40 50 60 70 80 90 100 RUN
HEATING COOLING H_,AT& COOL FLOATING 10 20 30 40 50 60 70 80 90 100 • HOURS

HOl¢'_ (K1_i) (KWH) (K_) (KWH)

JAN 256.361 0.000 0.000 0.000 0 0 0 286 I0 4 4 I 0 0 0 305

FEB 214.658 0.000 0.000 0.000 0 0 0 239 10 3 3 1 0 0 0 256

lIAR 188.892 0.000 0.000 5.833 0 0 0 242 3 1 2 0 0 0 0 248

APR 77.282 59.311 0.000 45.241 0 0 0 216 II 2 0 0 0 0 0 229

HAY 29.165 172.787 0.000 61.428 0 0 0 144 45 27 4 0 0 0 0 220

JUN 0.000 465.212 0.000 3.377 0 0 0 23 49 80 51 4 0 0 0 207

JUL 0.000 9S7.790 0.000 0.000 0 0 0 1 9 35 72 66 29 28 I 241

AUG 0.000 723.851 0.000 0.000 0 0 0 9 24 62 91 40 12 0 0 238

SEP 9.505 303.856 0.000 32.739 0 0 0 88 45 37 32 3 0 0 0 205

OCT 63.882 77.672 0.729 31.766 0 0 0 224 I 0 0 0 0 0 0 225

NOV 148.524 13.215 0.000 8.918 0 0 0 200 5 2 2 0 0 0 0 209

DEC 230.728 0.000 0.000 0.000 0 0 0 259 II 0 6 0 0 0 0 276

ANNUAL 1218.994 2773.703 0.729 189.301 0 0 0 1931 223 253 267 115 41 28 I 2859
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SIMPLE STRUCTURERUN3. CHICAGO DIVIDE INTO ZONES:ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29:40 1993SDL RUN 1
DESIGN-DAYSIZING OF VAV SYSTEm4 SHOW ALL REPORTS
REPORT- SS-N RELATIVE hUMIDITY SCATTER PLOT FOR SYST-I WEATHER FILE- TRY CH]CAGO
- ................ . .................. ... .... .... ....................... .._.. ..... . ................ . ....................... . .......

TOTAL HOURS AT RELATIVE Ht_IDITY LEVEL AND TIME OF DAY

HOUR LM,! 2 3 4 5 6 7 8 9 10 11 12 IPH 2 3 4 5 6 7 8 9 10 11 12 TOTAL
.... ........... . ......... . .................... .............. .... .... .........

80-100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 [ 0 0 0 0 0 0 0 0 0 1

70-80 0 0 0 0 0 0 0 0 1 0 0 0 O 1 0 1 ! O 0 0 0 0 0 0 4

60-70 0 0 0 0 O 0 0 6 5 5 5 4 4 2 2 3 3 3 0 0 0 0 0 0 42

50-60 0 0 0 0 0 0 0 45 58 57 53 32 33 29 28 34 35 4 0 0 0 0 0 0 408

40-50 0 0 0 0 0 0 0 42 43 45 41 60 61 69 66 59 61 9 0 0 0 0 0 0 556

30-40 0 0 0 0 0 0 0 26 62 61 57 49 38 48 52 $5 51 27 0 O 0 0 0 0 526

0-30 0 0 0 0 0 0 0 7 83 e4 96 107 116 103 103 100 101 83 0 0 0 O 0 0 983

tm¢ ==,, szz zz-- =mr "z= ----= m=z =--z ------ z=-- zz= zzz ----= =z-- --zz --.-¢ --mz z,,-- -_mz ----= --mz --.11."--.--- q=--us
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SIHPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZC)NES_ADD PLENUM DOE-2.IE-00I Thu Nov 4 16'29:40 1993SDL RUN I
DESIGN-DAYSIZING OF VAV SYSTZH SHOW ALL REPORTS
REPORT- SS-G ZONE LOADS SLay IN SYST-! FOR SPACEI-I WEATHER FILE- TRY CHICAGO
.... ..... . .... °........... ........... ....-°. ..... . .... ...., ...... ° ..... . ..... .......... . ....... .. ..................... .......°,..

........ COOLING ................ HEATING ........... E _, E C " ° -

MAXIMUM MAXI_ ELEC- MAXIMUM
COOLING TIME DRY- WET- COOLING HFATING TIME DRY- WET- HEATII_G ?RICAL EL_C

ENERGY OF MAX BULB BULB L_OAD ENERGY OF MAX BULB BULB LOAD ENERGY LOAD
MONTH (MBTU) DY HP. TI_4P TEMP (KBTU/HR) (14_TU) DY HE TDIP TEMP (KBTU/HR) (KWH) (KW)

JAH 0.00000 0.000 -4.040 7 8 -1.F -1.F -71.992 596. 2.429

fEB 0.000DO 0.000 -3.251 4 8 7.F 6.F -70.902 518. 2.429

MAR 0.00000 0.000 -2.057 25 8 14.F 12.F -65.053 572. 2.429

AFR 0.O0000 0.0DO -0.553 I 8 43.F 39.F -45.566 593. 2.429

MAY 0.00000 0.000 °0.034 13 9 47.F 43.F -8.113 596. 2.429

JUN 0.00000 0.000 0.000 0 000 $46. 2.429

JUL 0.00000 0.000 0.000 0 000 596. 2.429

AUG 0.00000 0.000 0.000 0 000 596. 2.429

SEP 0.00000 0.O00 -0.030 23 8 36.F 34.F -17 036 546. 2.429

OCT 0,00000 0.000 -0.265 21 8 30.F 29.F -43 523 596. 2.429

NOV 0.00000 0.000 -1.979 18 8 34.F 34.F -58 601 522. 2.429

DEC 0.00000 0.000 -3.595 26 9 15.F 15.F -66.874 572. 2.429 "
......-. ..... ...... ..... ...... ...°..°. ....° ...... ....

TOTAL 0.000 -15.804 6849.

MAX O.O00 -71.992 2.429
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SIMPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZONES_ ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29z40 19935DL RUN I

DESIGN'DAY SIZING OF VAV SYSTEm4 SHOW ALL REPORTS

REPORT- SS-F ZONE D_4AND SUMMARY IN SYST-I FOR SPACEI-I WEATHER FILE- TRY CHICAGO
.....° ...... ............................. ...... . ...... .... ..... ..........° .... °°......... ..................... . ..................

.... DEMANDS ....... BASEBOARDS ..... TEMPERATURES .... LOADS NOT MET- -

HEAT HEAT MAXIMUM 14AXIMUI4 MINIMUM

EXTRACTION ADDITION BASEBOARD BASEBOARD ZONE ZONE HOURS HOURS

ENERGY ENERGY ENERGY LOAD TEMP T_P UNDER UNDER

MONTH {MBTU) (MBTU) (MBTU) (KBTU/HR) (F) {F) HEATED COOLED

JAN 0.32026 -3.393 0.00000 0.000 76.3 55.8 0 0

FEB 0.31210 -2.703 0.00000 0.000 76.1 55.8 0 0

MAR 0.62230 -1.443 0.00000 0.000 75.4 55.9 0 0

APR 1.70057 -0.336 0.00000 0.000 77.7 67.0 7 0

MAY 2.46513 -0.006 0.00000 0.000 77.9 70.9 0 0

JUN 3.35010 0.000 0.00000 0.000 78.3 75.1 0 0

JUL 5.25626 0.000 0.00000 0.000 79.1 76.7 0 0

AUG 4.63841 0.000 0.00000 0.000 78.9 76.5 0 0

SEP 3.21619 -0.015 0.00000 0.000 78.6 70.7 0 0

OCT 1.96739 -0.144 0.00000 0.000 77.9 70.3 0 0

NOV 0.62700 -1.258 0.00000 0.000 77.9 55.9 0 0

DEC 0.16774 -2.819 0.00000 0.000 75.2 55.8 0 0
\

1.88



SIMPLE STRUCTL_BRUN3, CHICAGO DI_/]DE INTO ZONES_ADD PLENUM DOE-2,1E-001 Thu Nov 4 16_29z40 1993SDL RUN 1
DESIGN-DAYSIZING OF VAV SYSTB SHOW_ REPORTS
NCPORT-SS-O ?Q4PERATUP.Je.SCATTERP50_ SYS?-I FORSPACE1-1 WEATHERFILE- TRY CHICAGO
-----------------...-............. .... ............................................. .... ... ....... ..°......... ..... .....°... .... ..

,f

TOTAI, HOURSAT TBPERA?URE LEVELAND?INE OF DAY

HOUR _ 2 3 4 ,5 6 "/ 8 9 10 11 12 lPN 2 3 4 5 6 "/ O 9 10 11 12 COP.M,

/OBOV_85 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

80-85 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

75-80 0 0 0 0 0 0 0 88 90 96 100 106 119 132 141 144 139 15 0 0 0 0 0 0 1170

"/0-75 0 0 0 0 0 0 0 38 162 1,56 152 14.5 132 119 110 10"/ 112 110 0 0 0 0 0 0 1343

65-'/0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 ! 1 1 1 0 0 0 0 0 0 7

60-65 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
I

BELOW_0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ssl ms-, "ill Z'' ,,IIZ I"" "1111 ''B ",e,,, "it,, ''it It'' 111111 11111,, ''' Its,',, ItIt" ,,,,,it ''' ,,,'' It',, II'It IlItIt ''' "itU"
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SIMPLE STRUCTURERUN3, CHICAGO DIVIDE INTO ZONES;ADDPLENUM DOE-2.1E-001 Thu Nov 4 16:29:40 19935DL RUN 1
DESIGN-DAYSIZING OF VAV SYSTEM SHOWALL REPORTS
SYSS-REP-1 , HOURLY-REPORT PAGE 1 - 1
........................ .... ...... ........ .................... ....... . ......... .. ....... .......-... ...................... .. .... ..

14HDDH_GLOBAl, GLOBAL SPACE1-1 SPACE1-1 SPACEI-1 SYST-1 SYST-1 SYST-1

DRYBULB WETBULBTHERMOSTZONE EXTRACTN CDGCOIL RETURN TOT CLG
TEHP TEHP SETPOINT TEHP RATE AIR TQ4P AIR TQ4P COIL I_/R
F F F P RTU/HR F F BTU/HR

.... ( 8) .... ( 7) .... ( 7) .... ( 6) .... ( 8) .... ( 2) .... ( 4) .... ( 6)
8 5 I 77.2 67.0 -999.0 96.6 O. 0.0 0.0 O.
8 5 2 75.4 66.1 -999.0 96.0 O. 0.0 0.0 O.
8 5 3 73.9 65.4 -999.0 95.5 0. 0.0 0.0 0.
8 5 4 72.7 64.7 -999.0 95,0 0. 0.0 0.0 0.
8 5 5 71.8 64.2 -999.0 94.5 0. 0.0 0.0 0.
8 5 6 71.2 63.9 78.0 80.9 48692. 58.5 87.5 178437.
8 5 7 71.0 63.8 78.0 80.1 36040. 58.3 85.0 166582.
8 5 8 71.8 64.0 78.0 79.7 35092. 58.2 82.6 160428.

5 9 73.9 64.8 70.0 79,3 34929. 58.0 82.7 165387.
8 520 77.2 66.2 78.0 79.0 34343. 57.9 83.4 173594.
8 511 81.0 67.8 78.0 79.0 33277. 58.0 84.2 180833,
8 512 84.8 69.5 78.0 78.9 32766. 58.0 85.2 187542.
8 513 88.1 71.1 78.0 79.1 33921. 57.9 86.0 201795.
8 514 90.2 72.2 78.0 79.7 34452. 58.0 86.7 211104.
8 515 91.0 72.7 78.0 79.9 35136. 58.0 87.2 217218.
8 516 90.8 72.8 78.0 79.9 35286. 58.0 87.3 218057.
8 517 90.2 72.6 78.0 79.7 35052. 58.0 86.9 213977.
8 518 89.3 72.3 -999.0 87.8 O. 0.0 0.0 O.
8 519 88.1 71.8 -999.0 88.8 O. 0.0 0.0 O.
8 520 86.6 71.2 -999.0 89,2 O. 0,0 0.0 O.
8 521 84.8 70.4 -999.0 88.9 0. 0.0 0.0 0.
8 522 83,0 69.6 -999.0 88.6 0. 0.0 0.0 0.
8 523 81.0 68,8 -999.0 88.3 0. 0.0 0.0 0.
8 524 79.0 67.9 -999.0 88.0 0. 0.0 0.0 0,

DAILY SUI_HARY(AUG 5)
MN 71.0 63.8 -999.0 78.9 0. 0.0 0.0 0.
MX 91.0 72.8 78.0 96.6 48692. 58.5 87.5 218057.
SM 1944.0 1640.8 -11052.0 2052,5 428985, 696.7 1024.7 2274955.
AV 81.0 68.4 -460.5 85,5 17874. 29.0 42.7 94790°

MONTHLY SLD_U_RY(AUG)
!_ 71.0 63.8 -999.0 78.9 0. 0.0 0.0 0.
/IX 91.0 72.8 78.0 96.6 48692. 58.5 87.5 218057.
SN 1944.0 1640.8 -11052.0 2052.5 428985. 696.7 1024.7 2274955.
AV 81.0 68.4 -460.5 85.5 17874. 29.0 42.7 94790.

YEARLYSL_HMARY
I_4 71.0 63.8 -999.0 78,9 0. 0.0 0.0 0.
/IX 91.0 72.8 78.0 96,6 48692. 58.5 87.5 218057.
SM 1944.0 1640.8 -I1052.0 2052,5 428985. 696.7 1024.7 2274955.
AV 81.0 68.4 -460.5 85,5 17874. 29.0 42_7 94790.

1.90



SIMPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZONES: ADD PLENUM DOE-2.1E-00! Thu Nov 4 16,29_40 1993SDL RUN I

DESIGN-DAY SIZING OF VAV SYSTDI SHOW AIL REPORTS

SYSS-REP-I ,, HOURLY-REPORT PAGE: 2 - 1
...... ....... ......... ....... . ..... . .... ................................... ........ ...... ......... . ........... ..-.. ......... .....

GLOBAL GLOBAL SPACE1-1 SPACEI- 1 SPACEI- 1 SYST- 1 SYST- 1 SYST- 1

DRY BULB WET BULB THERMOST ZONE EXTRACTN CL_ COIL RETURN TOT CLG

T_MP TEMP SETPOINT TEMP RATE AIR TEMP AIR T_4P COIL PMR

F P P F BTO/HR F F BTU/HR

.... ( 8) .... ( 7) .... ( 7) .... ( 6) .... ( e) .... ( 2) .... ( 4) .... ( 6)
8 5 1 61.0 59.0 -999.0 80.5 0. 0.0 0.0 0
8 5 2 59.0 58.0 -999.0 80.1 0. 0.0 0.0 0
8 5 3 57.0 56.0 -999.0 79.6 0. 0.0 0.0 0
8 5 4 57.0 56.0 -999.0 79.2 0. 0.0 0.0 0
8 5 5 5§.0 54.0 -999.0 78.7 0. 0.0 0.0 0

8 5 6 52.0 50.0 -999.0 78.4 0. 0.0 0 0 0

8 5 7 57.0 54.0 -999.0 78.3 0. 0.0 0 0 0

8 5 8 62.0 58.0 78.0 77.1 11085. 58.5 71 4 11565

8 5 9 68.0 61.0 78.0 77.1 12717. 57.3 74 8 52275

8 510 72.0 63.0 78.0 77.3 14571, 57.9 77 4 70249

8 511 74.0 64.0 78.0 77.5 16788, 57.8 80 4 86804

8 512 76.0 63.0 78.0 77,7 18073. 57.8 83.1 92040.

8 513 77.0 63.0 78,0 77.9 21113. 57.6 84.9 108793.

8 514 78.0 63.0 78.0 78.2 23954. 57.7 85.7 120845.

8 515 77.0 62.0 78.0 78.3 25580. 57.8 86.0 124485.

8 516 76.0 62.0 78.0 78.3 25080. 57.9 85.9 119886.

8 517 77.0 62.0 78.0 78.2 23640. 57.9 85.2 114577.

8 518 76.0 61.0 -999.0 83,2 0. 0.0 0.0 O.

8 519 75.0 61.0 -999.0 83.7 0, 0.0 0.0 0.

8 520 72.0 59.0 -999.0 83.7 0. 0.0 0.0 0.

8 521 69.0 58.0 -999.0 83,2 0. 0.0 0.0 O.

8 522 68.0 57.0 -999.0 82,8 0, 0.0 0.0 0.

8 523 67.0 58.0 -999,0 82.5 0. 0.0 0.0 O.
8 524 66.0 57.0 -999.0 82.0 0. 0,0 0,0 0.

DAILY SU_4ARY (AUG 5)

MN 52.0 50.0 -999.0 77.1 0. 0.0 0.0 0.

MX 78.0 64.0 78.0 85,7 25580. 58.5 86.0 124485.

SM 1628.0 1419.0 -13206.0 1913.5 192601. 578.1 814.8 901518.
AV 67.8 59,1 -550.2 79,7 8025, 24,1 33.9 37563.

. MONTHLY SU_Y (AUG)

MN 52.0 50.0 -999.0 77.1 0. 0.0 0.0 0.

MX 78.0 64.0 78.0 83.7 25580. 58.5 86.0 124485.

SM 1628.0 1419.0 -13206.0 1913,5 192601. 578.1 814.8 901518.

AV 67.8 59.1 -550.2 79.7 8025, 24.1 33,9 37563.

YEARLY SUMMARY

MN 52.0 50.0 -999.0 77.1 0. 0.0 0.0 0.
MX 78.0 64.0 78.0 83.7 25580. 58.5 86.0 124485.

SM 1628,0 1419.0 -13206.0 1913.5 192601. 578.1 814.8 901518.

AV 67.8 59.1 -550.2 79,7 8025. 24.1 33.9 37563.

1.91



SIMPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZONES; ADD PLEHUH DOE-2.1E-001 Thu Nov 4 16:29=40 1993PDL RUN 1

DESIGN-DAY SIZING OF VAV S¥ST[_4 SHOW ALL REPORTS

REPORT- _/-A EQUIPMENT SIZES WEATHER PILE- TRY CHICAGO
........... ........... ....°.°. .... ... .... .. ..................... °. .......... ....-.°.. ....................... ..°°°. ........ °......

bOMBER NUMBER N_ER N'dI4BER HUMBER NUMBER

E O O I P M E N T SIZE INSTD SIZE INSTD SIZE INSTD SIZE INSTD SIZE INSTD SIZE INSTD

(MBTU/H) AVAIL (MBTU/M) AVAIL (MBTU/H) AVAIL (MBTU/H) AVAIL (MBTUIH) AVAIL (MBTU/H) AVAIL
.................. ...... °... .... .... .° ........ °. .°...° .° .. ° ......... ..........

HW-BOILER 0.457 I I

HERM-REC-CHLR 0.222 1 1

1.92



SIMPLE STRUCTURERUN 3, CHICAGO DIVIDE INTO ZONES; ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29.40 1993PDL RUN I
DESIGN-DAYSIZING OF VAV SYST_ SHOW ALL REPORTS
REPORT- PV-B COST REFERENCE DATA {USEDFOR DEFAULT COSTS} WEATHER FILE- TRY CHICAGO
.... . ........................ .°.°. .............. . ............ . ...... . ........... . ................... . ...................... ° .....

SIZE UNIT INSTALD CONSUN- NAINTA- _l_ HOURS HRS TO MINOR HRS TO MAJOR
E Q U I P M E N T COST COST ABLES NAJ_CE LIFE ALREADY MINOR OVHAUL MAJOR OVHAUL

(NBTU ) (K_) FAr'TOm (S/HA) (HRS/YR) (HILS) USED OVHAUL COST ($) OVHAUL COST ($)
... ..... .. ........... .............. .... . .... ..................................... .............. .. ......... ..

IM- BOILER 40.000 300.000 1.400 0.000 8.0 220000. 0. 10000. 2000. 50000. 25000.

HEP_I-I_C-CHLIR 12.000 100.000 1.200 0.000 16.0 100000. 0. 20000. 5000. 50000. 15000.

1.93



SIMPLE STRUCTURE RUN 3, CHICAGO DP41DE INTO ZONES; ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29_40 1993PDL RUN i
DESIGN-DAYSIZING OF VAV SYSTi]4 SHOW ALL REPORTS
REPORT- PV-C EQUIPMENT COSTS WEATHER FILE- TRY CHICAGO
......... ..°... ......... . ............................ ....... ......... ............................................................

SIZE UNIT INSTALD CONSUM- MAINTA- _R4T HOURS HAS TO MINOR HRS TO MAJOR
E Q U I P M E N T COST COST ABLES NANCE LIFE ALREADY MINOR OVHAUL MAJOR OVHAUL

(MBTU ) (KS) FACTOR ($/HR) (HRS/YR) (HAS) USED OVKAUL COST ($) OVHAUL COST ($)
.... ............ . ....... .... ....... . .............. .. ...... ..... ...... ..... ..................................

HW-BOILPA 0.457 15.003 1.400 0.000 3.3 140687. 0. 4089. 100. 20447. 1250.

HERM-REC-CHLR 0.222 6.911 1.200 0.000 7.2 67112. 0. 9008. 346. 22520. 1037.

I. 94



SIMPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZONES_ ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29:40 1993PDL RUN I

DESIGN-DAY SIZING OF VAV SYSTEM SHOW ALL REPORTS

REPORT- FV-E EQUIPMENT LOAD RATIOS WEATHER FILE- TRY CHICAGO
.....°... ......... ..... ......... ....... .... ......... . ..... . .... . ............. ° .... . ................................... . ........ ..

P k R T L O A D R A T I O S ELECTRIC INPUT

TO NOMINAL

E Q U I P M E N T MIND4_ MAXZMIR4 OPTII_ CAPACITY RATIO
(STU / BTU)

. .... ............. .. ..... ...... .............. .. ........

IN-BOIlER 0.2500 1.2000 1.0000 0.0220

HERM- t_B:-CHLR 0.2500 1. 0000 1.0000 0. 2740

1.95



SIMPLE STRUCTURE RUN 30 CHICAGO DIVIDE INTO ZONES_ ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29.40 1993PDL RUN I

DESIGN-DAY SIZING OF VAV SYSTEM SHOW ALL REPORTS

REI_)RT- PV-G EQUIR4_IT QUADRATICS WEATHER FILE- TRY CHICAGO
...... . ......................... .. ................. °..° ...................................... . .............................. .°°..

N A M E COEFF 1 COEFF 2 COEFF 3 COEFF 4 COEFF 5 COEFF 6

STN-BOILER-HIR-F 0.082597 0.996764 -0.079361 0.000000 0.000000 0.000000

HW-BOILER-HIR-FP 0.082597 0.996764 °0.079361 0.000000 0.000000 0.000000

FL_qACE-HIR'FPLR 0.018610 1.094209 -0.112819 0.000000 0.000000 0.000000

DHW-HIR-FPLR 0.021826 0.977630 0.000543 0.000000 0.000000 0.000000

OPEN-CENT-CAP-FT -I.742040 0.029292 -0.000067 0.048054 -0.000291 -0,000106

OPEN-REC-CAP-FT -4,161461 0.207050 -0.001931 0.004723 -0.000040 -0.000087

HEN4-CENT-CAP-FT -1.742040 0.029292 -0.000067 0.048054 -0.000291 -0.000106

HERM-RBC-CAP-FT -4.161461 0.207050 -0.001931 0.004723 -0.000040 -0.000087

OPEN-CENT-EIR-FT 3.117500 -0.I09236 0.001389 0.003750 0.000150 -0.000375

OPEN-REC-EIR-FT 4.720965 -0.187504 0.002192 0.009209 0.000098 -0.000322

HERM-CENT-EIR-FT 3.117500 -0,I09236 0.001389 0.003750 0.000150 -0.000375

HERM-REC-EIR-FT 4.720965 -0.187504 0.002192 0.009209 0.000098 -0.000322

OPEN-CENT-EIR-FP 0.222903 0.313387 0.463710 0.000000 0.000000 0.000000

OPEN-REC-EZR-FPL 0.088065 1.137742 -0 225806 0.000000 0.000000 0.000000

HERM-C£NT-EIR-FP 0.222903 0.313387 0 463710 0.000000 0.000000 0.000000

HERM-REC-EIR-FPL 0.088065 1.137742 -0 225806 0.000000 0.000000 0.000000

DBUN-CAP-PT -1.742040 0.029292 -0 000067 0.048054 -0,000291 -0.000106

DBUN-EIR-FT 3.117500 -0.109236 0 001389 0.003750 0,000150 -0.000375

DBUN-EIR-FPLR 0.349032 0,263871 0 387097 0.000000 0.000000 0.000000

DBUN-CAP-FTRISE 1.000000 -0.005650 -0 000305 0.000000 0,000000 0.000000

DBUN-EIR-FTRISE 1.000000 0 012250 0 000175 0.000000 0.000000 0.000000

ABSORI-CAP-FT 0.723412 0 079006 -0.000897 -0.025285 -0.000048 0.000276

ABSOR2-CAP-FT -0.816039 -0 038707 0.000450 0.071491 -0.000636 0.000312

ABSORG-CAP-FT 1.000000 0 000000 0.000000 0,000000 0.000000 0,000000

ABSORS-CAP-FT 0.000000 0 000000 0.000000 0.000000 0.0000U0 0.000000

ABSORS-CAP-FTS 0.000000 0 000000 0.000000 0.000000 0.000000 0.000000

ABSOR1-HIR-FT 0.652273 0.000000 _.000000 -0.000545 0.000055 0.000000

ABSOR2-HIR-FT 1.658750 0.000000 0.000000 -0.029000 0.000250 0.000000
ABSORG-HIR-FT 4.428713 -0.132986 0.001253 0.000000 0.000000 0.000000
ABSORS-MIR-FT 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
ABSORS-HIR-FTS 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000

ABSOR1-HIR-FPLR 0.087773 0,744921 0.167306 0.000000 0.000000 0,000000

ABSOR2-HIR-FPLR 0.135512 0.617981 0.246513 0.000000 0.000000 0.000000

ABSORG-HIR-FPLR 0.135512 0.617981 0.246513 0.000000 0.000000 0.000000

ABSORS-MIR-FPLR 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000

TWR-GPM-FRA -2 228889 0.166795 -0.014102 0.032223 0.185602 0.242519

TWR-GPM-FWB 0 605314 -0.035545 0.008041 -0.028603 0.000250 0.004909

TWR-FAN-FPLR 0 331629 -0,885676 0,605565 0.948482 0.000000 0.000000

** 0 000000 0.000000 0.000000 0 000000 0.000000 0.000000

DIESEL-I/O-FPLR 0 107000 0,893000 0.000000 0 000000 0.000000 0.000000

DIESEL-EXH-FPLR 0 024516 0.332387 0.643097 0 000000 0.000000 0.000000

DIESEL-JCLB-FPLR 0 287936 1,020452 -0,308387 0 000000 0.000000 0,000000

°* 0 000000 0.000000 0.000000 0 000000 0.000000 0.000000

°" 0 000000 0.000000 0.000000 0 000000 0.000000 0.000000

"" 0.000000 0.000000 0.000000 0 000000 0.000000 0.000000

GTURB-IIO-FPLR 0.442979 0,397400 0.156962 0 000000 0.000000 0.000000

GTURB-ED_-FPLR 0.295626 0,493019 0,211355 0 000000 0.000000 0.000000
"° 0.000000 0.000000 0.000000 0 000000 0.000000 0.000000

GTURB-CAP-FT 1.240000 -0.004100 0.000000 0 000000 0,000000 0.000000

to 0.000000 0.000000 0.000000 0 000000 0.000000 0.000000
STURB-ENTH-FPLX 38.792358 -0.211386 0.000529 1 020087 0.000917 -0.003499

STURB-IIO-FPLR 0.488308 0.994154 -0.482462 0 000000 0.000000 0.000000

1.96



SIMPLE STRUCTURERUN 3, CHICAGO DIVIDE INTO ZONES; ADD PLENUM DOE-2.1E-001 Thu Nov 4 16z29s40 1993PDLRUN I
DESIGN-DAYSIZING OF VAV SYSTEM SHOW ALL REPORTS
REPORT- FV-G EQUIPMENT QUADRATICS WEATHER FILE- TRY CHICAGO
..............................................................................................................(CONTINUED)........

N A M E COEFF I COEFF 2 COEFF 3 COEFF 4 COEFF 5 COEFF 6
--............ .... . ...... ... ....... .. ..... ..... ........ ... ...... . .......... ...

TC-CHLR-CAP-FT -0.3S1443 0.056583 -0 000054 -0.045625 -0.000043 -0.000012
ABSORG-HIRI-FTI 0.861737 -0.007089 0 000103 0,000000 0.000000 0.000000
ABSORG-HIR2-FTI 0.814450 0.000824 0 000012 0.000000 0.000000 0.000000
ABSORG-OCOND-FTI 0.640000 -0.001300 0 000000 0.000000 0.000000 0.000000
ABSG-HCAP-F_:: 0.863599 -1.304953 0 441353 0.000000 0.000000 0.000000
ENG-CH-CAP-FT 0.573597 0.018600 0 000000 -0.004653 0.000000 0.000000
ENG-CH-COP-FPLR% 1.143357 0.022890 0 000000 0.000000 0.000000 0.000000
ENG-CH-COP-FPLR2 1.388614 -0.388614 0.000000 0.000000 0.000000 0.000000
ENG-CM-COP-FT 1.236238 0.016892 0.000000 -0.011524 0.000000 0.000000
ENG-CH-HREJ-FFLR 1.052699 -0.052699 0.000000 0.000000 0.000000 0.000000
ENG-CH-HREJ-FT 0.705841 0.003461 0.000000 0.000000 0.000000 0.000000
ENG-CH-COP-FPLRS 0.380200 2,360900 0.000000 0.000000 0.000000 0.000000
ENG-CH-COP-FTS 1.088152 0.014106 0.000000 -0.008339 0.000000 0.000000

1.97



SIMPLE STRUCTURERUN 3, CHICAGO DIVIDE INTO ZONES_ ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29:40 1993FDL RUN I
DESIGN-DAY SIZING OF VAV SYSTEM SHOW AIL REPORTS
REPORT- PS-A PLANT ENERGY UTILIZATION SUMMARY W_ATHER FILE- TRY CHICAGO
--..--................ ..... .°..° ..... ... ........ ° ..... .....°°..... ...... .°..°... ..... ........................... ....... .. .... ..°.

t

S I T E E N E R G Y " SOURCE
t

2 3 4 5 6 7 $ g 10 11 12 13 ° 14
t

TOTAL TOTAL TOTAL WASTED Ft_L ELEC FUEL ELEC FUEL TOTAL TOTAL ° TOTAL
HEAT COOLING ELBCTR RCVRED RCVRABL INPUT INPUT INPUT INPUT INPUT FUEL SITE • SOURCE
LOAD LOAD LOAD ENERGY ENERGY COOLING COOLING HEATING HEATING ELECT INPUT Eh'ERGY• ENERGY

MONTH (MBTU) (MBTU) (H1_l) (MBTU) (MBTU) (MBTU) (MWH) (HBTU) (M_I) (MBTU) (MBTU) (MRTU) • (NBTU)
---.- ....... ......° ....... ....... ....... ....... ..°.. ........... ..... ..... .... ..... ..°.... t .......

t

JAN 33.5 0.0 3.9 0.0 0.0 0.0 0.0 51.6 0.8 0.0 51.6 64.9 " 91.7
e

FEB 26 0 0.0 3.3 0.0 0.0 0.0 0.0 40.2 0.7 0.0 40.2 51 5 • 74.3
v

MAR 15 9 0.0 3.4 0.0 0.0 0.0 0.0 25.0 0.5 0.0 25.0 36 5 * 59.6
o

APR 4 0 1.8 3.4 0.0 0.0 0.0 0.3 6.4 0.1 0.0 6.4 18 0 " 41.4
11.

MAY 0 5 5.6 3.9 0.0 0.0 0.0 0.7 0.9 0.0 0.0 0.9 14 0 t 40.4
9

JUN 0 0 15.4 4,9 0.0 0.0 0.0 1.9 0.0 0.0 0.0 0.0 16 8 ° 50.5
t

JUT., 0 0 29.8 7.0 0.0 0.0 0.0 3.2 0.0 0.0 0.0 0.0 23 9 • 71.6
t

AUG 0.0 24.7 6.4 0.0 0.0 0.0 2.8 0.0 0,0 0.0 0.0 21 7 * 65,0

SEP 0.3 9.9 4.2 0.0 0.0 0.0 1.3 0.4 0.0 0.0 0.4 14 8 * 43.4
t

OCT 2.5 2.7 3.5 0.0 0.0 0.0 0.4 3.9 0.i 0.0 3.9 15 9 " 40.0
t

NOV 13.6 0.4 3.1 0.0 0.0 0.0 0.1 21.3 0.4 0,0 21.3 31.9 * 53.0
e

DEC 26.6 0.0 3,7 0.0 0.0 0.0 0.0 41.5 0.7 0.0 41.5 53.9 * 78.9
t

s====ss:l ,,:I=:=-,:_,_ =-'-zmmJ_ =--=s.,,z ,,,,..,=I==:= --===.== w_i,s,.z= s=s,1,--'s m ===s=ss s:_tss=,, z=_,z:I== =s=:Rm,_,, t =zsmz:ll

TOTAL 122.8 90.5 50.6 0.0 0.0 0.0 10.7 191.1 3.4 0.0 191.1 363.9 t 709.7

1.98



SIMPI._ $TRUCTL_ERUN3, CHICAGO DIVIDE INTO ZOHr,,SzADD PLENUM DOE-2,1E-001 Thu Nov 4 16;29z40 1993PDI, RUN 1
DESIGN-DAYSIZING OF VAV SYSTDI SHOWALL REPORTS
REPORT-PS-E HOHTHLYUTILITY ANDF'd_. US| SU144ARY _.ATHER FILE- TRY CHICAGO
..................................................................................................- .... ................-.--------

ELECTRICITY NATURAL-_$
HETlm- 1 N£TER-I

NOlffH B'I'U/UNIT: 3413./KWH 100000. ITHERX$
....... ................ ................

J_
I_Y C_SUMPtloN (UNITS/_) 3918.1 515.5
FEAK DBHAND(UNITS/HR 08 DAY) 16.2 5.6

PEAKDAY/HR 7/ 9 7/ 8
leEB

EIqEI_YCONS_dHRTIOII(UNITSlNO) 3333.6 401. S
PEAKDI_iHID (UNITS/HR OR DAY) 16.1 5.3

PEAKDAY/HR 41 9 41 8i
NAn

BNEI_Y CONSUMPTION(UNITS/NO) 33"/7. S 250.2
PEAKDERAHD(UNITS/HR OR PAY) 15.8 4.9

PEAKDAY/HR 251 9 25/ $
API_

IUIEI_Y CONSUMPTION(UNITS/NO) 3417.1 63. Ii
PEAKDEMAND(uNFrB/HR ORDAY) 22.2 3.4

PEAK DAY/HR 29115 81 $
HAY

ENERGYCONSUMPTiON(UNITS1NO) 3857.1 8.8
PEAKDEMAND(UN1TS/HR OR DAY) 28.4 0.7

PEAKDAYIHR 21114 9/ 9
JUN

eNEW;yCONSUMPTION(UNITS/NO) 4933.9 0.0
PEA!_DEMAND(UNITSfHR OR DAY) 33.8 0.0

PEAKDAY/HR 20116 0/ 0
JUL
E/_RGY CONSUMPTION (UNITS/NO) 6989.9 0.0
PEAKDD4AND(UNITS/HR OR DAY) 39.2 0.0

PEAKDAY/HR 8115 0/ 0
AUG
ENERGY CONSUMPTION (UNITS/NO) 6351.4 0.0
PEAK DDtAND (UNITS/MR OR DAY) 36.0 0.0

PEAK DAY/HR 19116 O/ 0
SEF

ENERGYCONSUMPTION(UNITSINO) 4196.0 4.4
PEAKDDiAND (UNITSIHR OR DAY) 30.7 1.7

PEAK DAY/HR 11/15 23/ 8
OCT

ENERGYCONSUMPTiON(UNITS/NO) 3519.4 39.2
PEAKD_IAND (UNITS/XR ORDAY) 19.8 3.6

PEAl( DAY/HR 31115 211 8
NOV

ENERGYCONSUMPTION(UNITS/NO) 3098.8 212.9
PEAK DEMAND(UNITS/XR OR DAY) 21.1 4.3

PEAKDAY/HR 1115 251 8
DEC:

ENERGYCONSUMPTION {UNITS/NO) 3651.2 414.6
PEAKDD4AND(UNITS/HR OR DAY) 15.8 5.1

PEAK DAY/HR 911i 26/ 8
....... ...... ..... ..... ................

?OTAb
ENERGYCONSUMPTION (UNITSIYR) 50644.1 1910.8
PEAKDD4AND(UNITS/HR OR DAY) 39.2 5.6

1.99



SIMPLE STRUCTURERUN 3, CHICAGO DIVIDE INTO ZONES_ADD PLENUM DOE-2.iE-001 Thu Nov 4 16s29_40 1993PDL RUN 1
DESIGN-DAYSIZING OF VAV SYSTI_4 SHOW ALL REPORTS
REPORT- PS-C EQUIPMENT PART LOAD OPERATION WEATHER FILE- TRY CHICAGO •
.. .... ............... ..... ........... ........ ........................ ..... . .... ................ .... .. ......... ...................

TOTAL ANNUAL FALSE ELEC THERMAL
HOURS AT PERCENT PAR LOAD RATIO HOURS LOAD LOAD USED USED

0 -- 10 -- 20 -- 30 -- 40 -- 50 -- 60 -- 70 -- 80 -- 90 -- I00 - 110* .............................

HW-BOILER 482 507 309 99 50 23 13 13 5 3 0 1504 122. $ 0.0 2636. 191.1
482 507 309 99 50 23 13 13 5 3 0

HERM-REC-CHLR 194 164 136 178 180 126 $0 40 2.% 9 0 1132 90.5 0.0 9851. 0.0
194 164 136 1"/8 180 126 80 40 25 9 0

HOT LOOP CIRCULATION PUMP ELECTRICALUSE ,_ 743. kWH
COLD LOOP CIRCULATION PUMP ELECTRICALUSE = $05. KWH
CONDENSER WATER PUMPELSCTRiCALUSE ,* O.
TOWER OR CONDENSER FAN ELECTRICAL USE • 1661. KWH

NOTES TO TABLE

I) THE FIRST PART LOAD ENTRY FOR EACH PIECE OF gQUIPMI_'TIS
THE HOURLY LOAD DIVIDED BY THE HOURLY OPERATINGCAPACITY

2) THE SECOND PART LOAD ENTRY FOR EACH PIECE OF E_)UIPMENTIS
THE HOURLYLOAD DIVIDED BY THE TOTAL INSTALLEDCAPACITY

I.IOO



SIHPLE STRUCTURERUN 3, CHICAGO DIVIDE INTO ZONES. ADDPLENUM DOE-2.1E-001 Thu Nov 4 16_29:40 1993PDL RUN 1
DESIGN-DAYSIZII_ OF VAVSYSTD4 SHOWALL REPORTS
REPORT- PS-D PL_rr L_ADS SATISFIED WEATHERFILE- TRY CHICAOO
........................ .... ... ..... . ............. ......°.... ...... o.... ..... ........ .... .. .... .. .... .............................

HEATING LOADS NETU8UPPLIBD Pc'r OF TOTALLOAD
°........°. .... °......... ......... .... ..°........-..°°-

IN-DOIU_R 122.8 100.0
mlteStt 8t at IVill m JtmtssEt181m.sam:l

LOADSATISFIED 122.8 100,0
TOTALbOaD ON PLANT 122.8

COOLINGLOADS HETUSUPPX,,II[:D IP'CTOF ?OTIS, LOAD
......................... ............. .......**.. .... ..

HEPJ4-RJ_C-CHX,R 90.5 100.0
l II. II Ill l t lilt[ Ill.lllltlll.lltl

LO_) SATISFIED 90.S 100.0
TOTAL LOADON PLANT 90.5

ELECTRICALLOADS KWHSUPPLIED PCT OF TOTAL LOAD

ELECTRICXTY 50644.1 !00.0
_ mm_"*l,,, m ms Jms m,.,, rm nsl_ t :s m"Bs'_=

LOADSATISFIED 50644.1 100.0
TOTALIOAD ON PLANT 50642.9

I.I01

~__



SZIIPLE _'RUC"rURERUtl 3, CHICAOO DIVIDE llfPO ?,ONESzADDPLr,INH DOE-2.1E-001 ?hu Nov 4 16+29n40 1993PD1,RUH !
DI_ZON-DAY SIZINa OF VAV $YS?DI $:IOWJt_Z,REPOJ_'S
UPOI_- P$-D PLAJ_ LOADSSATISF'_[ED WEATHERFILE- TRY CHICAO0
.............................................................................................................. (CONTZHUED)........

SUtO4AIIYOr lOADSMlrr

i ?_,_ L,O,_ ?ORAL PEAK HOURS
TYPE OF LOAD IOAD BATIBFIBD OVERLOAD OVERLOAD OVEN.OADIeD

(HB?U) (IdWrU) (MlffU) (ME']'U)

HI_?ING U:_DS 122.0 122. O 0. 000 0.000 0
COOLIHOlOADS 90. S 90. S 0. 000 0.000 0
l_lr?l_ICA4, LOADS 1"/2.8 172.8 0. 000 0.000 0

1.102



BINPLE _RUCT_E Rv_ 3, CHICA_ D_3DE ]_O ZON_z ADD PLEN_H _E-2. I£-001 Thu Nov 4 16_29540 1993PDL R_ 1
DSSIGN-DA¥SIZI_ OF V_ SY_ SHO_A44, IEPO_S
RE_- P$-E NO_HLY WE_Y _D-UBE S_Y k'ZATHERFZLE- ?RY CHICAGO
....................o....-....-....°...o..................o.. ...... .......°...........................o........o......_....-....-

LECTR1CAL _D-USES IN KWH

JAN FEB NAR APR NAY ,.TUN JUL A_ SEP OCT NOV D_ TOTAL
o..°... .o.._.° t.-...- ... .... .....o. °..°..- _... ...... .... ..... ... o....°. ..0.... ..°.°.° -°...°.

AREA LIONS 1904. 1656. 1830. 1595. 1904. I748. 1904. 1904. 1748. 1904. 1@74. 1830. 21902,
_ ?.5 ?.5 _.5 1.5 ?.5 7.5 ?.5 ?.5 ?.5 7.5 7.5 7.5 7.5

_Y/HR 2/11 1/11 1/11 1111 1/11 3/11 1111 1/11 3/11 1/11 1/11 2111

NI_ I_I_ 917. 795. 8?9. 915, 917. 838. 917. 917. 838. 917. 800. 8?9. 1_28,
MAX_ 4.0 4.0 4.0 4,0 4.0 4.0 4.0 4.0 4.0 4,0 4.0 4.0 4.0
_Y/HR 2/ 9 1/ 9 1/ 9 1/ 9 1i 9 3/ 9 1/ 9 1t 9 3/ 9 1/ 9 1/ 9 2/ 9 0

8FACEH_T 690, 542. 355. 93. 14. O. 0. 0. 7. 58. 301. 575. 2636.
MAXI_ 2.9 2.9 2.9 2.9 1.1 0.0 0.0 0.0 2.6 2.9 2.9 2.9 2.9
_Y/HR 1/ I 1/ 8 11 8 l/ 8 91 9 0/ 0 0/ 0 0/ 0 231 8 151 8 41 8 21 8

JPACECOOL 0, 0. 0. 178. 522. 1419. 2612. 2221. 928. 270. 41. 0. 8189.
NAX _ 0.0 0.0 0.0 6.7 12.5 16.2 18.7 16.5 13.0 5.0 5.9 0.0 18.?
_Y/HR O/ 0 0/ 0 0/ 0 29118 21114 20/16 8116 19116 11115 4/17 1/16 0/ 0

H_? I_J_'T 0. 0. 0. 55. 135, 317. 428. 416. 213. 85. 13. 0. 1661.
_ 0.0 0.0 0.0 1.8 1.8 1.8 1.8 1.8 1,8 1.7 1.8 0.0 1.8

_Y/HR 01 0 0/ 0 0/ 0 26115 16117 3112 11 9 1111 4118 4117 1/16 0t 0

l_4es & HISC 151. 126. 119. 99. 101. 144. 171. 169. 117. 113. 100. 136. 1547.
MAXKW 0.5 0.5 0.5 0,7 0.9 0.7 0.7 0.7 0.7 1.2 0,7 0.5 12
_Y/HR 1/ 1 11 8 1/ 8 1113 1/10 31 9 1/ 8 1t 8 3/12 16/13 1/ 9 1/ 9

VENTF_S 256. 215. 195. 182. 263. 469. 958. 724. 346. 173. 171. 231. 4181.
14AX_ 4.0 3.9 3.3 2.2 3.0 4.2 7.3 6.0 4.1 1.8 3.0 3.5 7.3
_Y/HR )/ 8 4/ 8 25/ 8 1/ 8 21116 20116 151 9 19/16 9/16 21/ 8 18/ 8 26t 8

nss_zus _aamzln _a_m_ _mnusl# ##tzsu# #_#a_n _8_1# #svslms _#m_s_m 8_nm_ss _msmm# 8msmsza 8amslzzu

TOTAL _H 3918. 3334. 337_. 3417. 3857. 4934. 6990. 6351. 4196. 3519. 3099. 36_1. 50644.

FUEL END-US£.qIN HBTU

JAN FEB lIAR APR MAY _I)N u"U6 AUG SEP OCT NOV DEC TOTAl.,
.............. . ...... . .................................................. o... .......... ......

SPACEHEAT 51.6 40.2 25.0 6.4 0.9 0.0 0.0 0.0 0.4 3.9 21.3 41.5 191.1
MAXMB?U 0,558 0,535 0,490 0,344 0.0'71 0,000 0,000 0.000 0.167 0.358 0.433 0,507 0.558

DAY/HR "71 8 4/ 8 251 8 8/ 8 91 9 O/ 0 OI 0 O/ 0 231 8 21/ 8 25/ 8 26/ 8
llz:l:lz :Iz _,ll:_zz l_ll l_ll_llz zz .-_.. IIIIIz IIII,_IIIIIsII I z I_IIIIIIII x _ IIIIII8 II 111111811111,, IiIiIIIIIIIII II:IIiz III111 iiIIIiIsm III_ 11111111111 IIII:iII:_u I_I

TOTALHBTU 51.6 40.2 25.0 6.4 0.9 0.0 0.0 0.0 0.4 3.9 21.3 41.5 191.1

1.103



SIMPLE STRUCTURERUN3, CHICAGO DIVIDE INTO ZONESsADD PLENUM DOE-2,1E-001 Thu Nov 4 16,29z40 1993PDL RUN 1
DESIGN-DAY$17,11_ OF VAV SYSTm SHOWJU_ REPORTS
REPORT-PS-F ENERGY-RESOURCEPEAKBRPJdql)Ot_BY roD-USE HEATHERFILE- ?RY CHICAGO
• ,,....,..............................-0-...---...---..--.-----.-----------------------------..-------------------------------------

ENERGY-Rr,..qOURCE: LBCTI_ICITY
UNITS* KI_

JAN FEE IQR APR NAY ,.TUN _ AUG SBF OCT NOV DEC
..... .. ....... 0...... ....... ....... ....... ....... .,...... ....... ....... ....... .......

PBAKDN4ANDz 16.2 16.1 15.8 22.2 2_.4 33.8 39.2 36.0 30.'/ 19.8 21.1 15.8
DAY/HRI ?/ 9 4/ 9 25/ 9 29/15 21/14 20116 8/15 19/16 11/15 31/15 1/15 9/11

liHAKDO_
eeu_.oea_ee..

AREAI,IOH?S, 6.75 6.75 6.75 7.S0 6.75 ?.S0 7.50 ?.S0 7.50 7.50 ?.SO 7.50
(t)l 41.76 41,81 42.68 33,_83 23.78 22.16 19.1S 20.84 24.45 37.84 3S.G2 47.S0

NlSC lOOI mfr, 4.00 4.00 4.00 4.00 4.00 3.s0 4.00 3.50 4.00 4.00 4.00 4.00
(t), 24.75 24.70 25.29 10.04 14.09 10.34 10.21 9.73 13.04 20.18 19.00 25.34

SPACEHEAT, 2.95 2.95 2.95 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.95
(t), 18.24 18.27 18.65 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18.68

SPACE COOL, 0.00 0.00 0.00 6.34 12.51 16.16 18.33 16.46 13.02 5.16 S.S9 0.00
(t): 0.00 0.00 0.00 28.58 44.05 47.?3 46.78 45.74 42.46 26.03 26.53 0.00

HEATREJECT, 0.00 0.00 0.00 1.82 1.82 1.82 1.82 1.82 1.82 1.56 1.74 0.00
(t)z 0.00 0.00 0.00 8.23 6.43 5.39 4.66 S.07 5.95 7.89 8.28 0.00

PUHP$& MiSt, 0.49 0.49 0.49 0.71 0.71 0.71 0.71 0.71 0.71 0.71 0.71 0.49
(t), 3.0S 3.06 3.12 3.21 2.50 2.10 1.81 1.98 2.32 3.59 3.38 3.13

VENT F/dqS, 1.97 1.95 1.62 1.80 2.60 4.16 6.82 5.99 3.61 0.89 l.S2 0.85
(t): 12.19 12.08 10.25 8.11 9.15 12.28 17.41 16.64 11.78 4.4? 7.20 S.35

1.104



SIMPLE STRUCTURERUN3, CHICAGO DIVIDE INTO ZONES_ADD PLENUH DOE-2.1E-001 Thu Nov 4 16_29t40 1993PDL RUN I
DESIGN-DAYSIZING OF VAV SYSTD4 SHOWALL REPORTS
REPORT-PS-F ENERGY-RP_OURCEPEAKBRP_KIX_ BY EHD-USE WEATHERPILE- TRY CHICAGO
............................................................................................................... (CONTINUED)........

E_IERGY-RP._OURCEt NATUIUU.,-GAS
UHITSt THER_

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
................ ..... ...... ..... . ........... . ........ ... .. ............... .. ....... o.

PEAKDDOU4DI 5.6 5.3 4,9 3.4 0,7 0.0 0.0 0.0 1,7 3.6 4,3 5,1
DAY/HRt 71 8 4/ S 25/ 8 8/ 8 9/ 9 0/ 0 0/ 0 0t 0 23/ 8 21/ 8 25/ 8 26/ 8

BRP.,AKDOI_ I

AREALIGHTS: 0.00 O.O0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.O0 0.00
(t): 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O,O0

NISC EOUIWJT, 0.00 0.00 0.00 0.00 0.00 0.O0 0.00 0.00 0.00 0.00 0.00 0.00
(t) t 0.00 O.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SPACE HEAT: 5.58 5.35 4.90 3.44 0.71 0.00 0.00 0.00 1,67 3,58 4.33 5.07
(%)t 100.00 lO0.OO lOO.O0 IOO.O0 lO0.O0 O.O0 0.00 0.00 100.00 lO0.O0 lO0.O0 lO0.O0

SPACE COOLt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(11): 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HEAT REJECTt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(I_)_ 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0 00 0.00 0.00 0.00 0.00

PUNPS& MISC_ 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00
(t)_ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

v Z2,q'FANS: 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00
(%): 0.00 O.O0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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SINPLE STRUCTURERUN 3, CHICAGO DIVIDE INTO ZONES_ADDPLENUM DOE-2.1B-001 Thu Nov 4 16_29z40 1993PDL RUN 1
DESIGN-DAYSIZING OF VAV SYS_r_ SHOW ALL REPORTS
REPORT- PS-G ELECTRICAL IOAD SCATTER PLOT WEATHER FILE" TRY CHICAGO
...... .... ............ ......... .. ............. . .... ..................... ...... ..o..... ........ °............ ............ . .... o....

TOTAL HOUIt_AT HOURLY DD4AND AND TIME OF DAY

HOUR JAM 2 3 4 5 6 7 8 9 10 11 12 11_12 3 4 5 6 7 % 9 10 11 12 TOTAL
..... . ............. ....... . o,°........... ...... . ...... . .................. .°...

40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 1 0 0 0 0 0 0 0 0 2

37 0 0 0 0 0 0 0 0 2 1 2 2 1 3 6 5 3 3 0 0 0 0 0 0 28

34 0 0 0 0 0 0 0 0 0 2 5 4 2 6 8 9 9 6 0 0 0 0 0 0 51

31 0 0 0 0 0 0 0 0 4 4 4 5 7 13 23 24 14 13 0 0 0 0 0 0 111

D 28 0 0 0 0 0 0 0 0 8 11 14 20 15 26 26 27 28 31 0 0 0 0 0 0 206

E 25 0 0 0 0 0 0 0 2 13 23 33 30 30 22 16 14 22 22 0 0 0 0 0 0 227

H K 21 0 0 0 0 0 0 0 2 23 21 11 10 17 12 9 $ 11 10 0 0 0 0 0 0 134

A W 19 0 0 0 0 0 0 0 3 19 13 32 17 14 14 14 15 11 9 0 0 0 0 0 0 161

N 15 0 0 0 0 0 0 0 8 146 151 136 138 99 110 128 111 62 65 0 0 0 0 0 0 1154

D 12 0 0 0 0 0 0 0 9 37 26 15 26 67 46 21 38 92 93 0 0 0 0 0 0 470

9 0 0 0 0 0 0 0 41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 41

6 9 9 14 10 13 11 15 104 5 4 5 5 4 3 4 5 4 4 260 5 6 8 8 8 523

3 356 356 351 355 352 354 350 196 108 109 108 108 109 110 109 108 109 109 105 360 359 357 357 357 5652

=== === === -_z= === === === === s=-" ==-- === =s-- m=_ I=-- mm= m=m =m= mmm zm= mmm mmm mm= ,,mm ==m "m'_=m

PERCENT
TOTAL 0.4 0.4 0.4 0.4 0.4 0.4 0.5 2.5 8.1 8.4 8,8 8.8 8.3 8.9 9.5 9.3 8.8 8.7 3.1 1.6 0.9 0.4 0.4 0.4
DD4AND

PEAKELECTR|CALLOAD BRF.AKDOWN

SOURCE I0¢ PCT

SYSTD4S LOAD 18.322 46.8
CIRCULATION PUMPS 0.711 1.8
HERM-REC-CHLR 20.155 51.4

.'mm,emmz==

TOTAL 39.188
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S'MPLE STRUCTURE RUN 3. CHICAGO DIVIDE INTO ZONES; ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29:40 1993PDL RUN I

D_IGH-DAY SIZING OF VAV SYST_4 SHOW ALL REPORTS

REPORT- PS-H EQOIPMENT USE STATISTICS WEATHER FILE- TRY CHICAGO
................................................................................................... . ..............................

AVG MAX NON ............................................................

E O U I P M E N T OPER LOAD DAY SIZE OPER SIZE OPER SIZE OPER SIZE OPER SIZE OPER

RAT20 {MBTU) HR (14BTO) HRS (14BTU) HRS {NBTU) HRS (HBTU) HRS (HBTU) HRS
.. ..................... . .............. . ............... . ............... . ...................

h_-BOILER 0.178 0.444 I 7 8 0.457 1504

HERM-REC-CHLR 0.359 0.219 7 8 16 0.222 1132
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SIMPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZONES: ADD PLENUH DOE-2.1E-001 Thu Nov 4 16:29z40 1993PDL RUN 1
DESIGN-DAY SIZING OF VAV SYSTI_ SHOW ALL REPORTS
REPORT- PS-I EQUIPMD/TLIFE CYCLE COSTS WEATHER FILE- TRY CHICAGO
.. ...............................................................................................................................

E 0 U I P H E N T T O T A L S
................................................

I_-BOILER 23.3
NOMINAL SIZE (NBTU) 0.457
NUMBERINSTALLED 1
FIRST COST (KS) 21.0 21.0
ANNUAL COST (KS) 1.2 1.2
CYCLICALCOST (KS) 1.1 1.1
..... TOTAL.... (KS) 23.3

HERM-RI_C-CHLR 11.7
NOHINAL SIZE (MB'I'U) 0.222
NUMBERINSTALLED l
FIRST COST (KS) 8.3 W.3
ANNUAL COST (KS) 2.5 2.5
CYCLICAL COST (KS) 0.9 0.9
..... TOTAL.... (KS) 11.7

.....................................

_UII_NT TOTAL 35.0
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SIMPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZONES_ ADD PLENUM DOE-2.1E-001 Thu Nov 4 16z29:40 1993PDL RUN I

DESIGN-DAY SIZING OF VAV SYSTEM SHOW ALL REPORTS

REPORT- BEPS BUILDING ENERGY PERFORMANCE SUMMARY WEATHER FILE- TRY CHICAGO
.................................................................................................................................

ENERGY TYPE : ELECTRICITY NATURAL-GAS

UN ITS: MBTU

CAT_GORY OF USE

AREA LIGHTS 74.7 0.0

MISC EQUI PMT 35.9 0.0

SPACE HEAT 9.0 191.1

SPACE COOL 27.9 O. 0

NEAT REJECT 5.7 0.0

PUMPS & MISC 5.3 0.0

VENT FANS 14.3 0.0
.....................

TOTAL 172.8 191. I

TOTAL SITE ENERGY 363.93 HBTU 72.8 KBTU/SQFT-YR GROSS-AREA 72.8 KBTU/SOFT-YR NET-AREA
TOTAL SOURCE ENERGY 709.67 HBTU 141.9 KBTUISQFT-YR GROSS-AREA 141.9 KBTUISOFT-YR NET-AREA

PERCENT OF HOURS ANY SYSTEM ZONE OUTSIDE OF THROTTLING RANGE = 1.7

PERCENT OF HOURS ANY PLANT LOAD NOT SATISFIED = 0.0

NOTEs ENERGY IS APPORTIONED HOURLY TO ALL END-USE CATEGORIES.
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SIMPLE STRUCTURE RUN 3, CHICAGO DIVIDE IHTO ZONe. ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29:40 1993PDL RUN 1

DESIGN-DAY SIZING OF VAV SYSTI_4 SHOW ALL REPORTS
REPORT- BEPU BUILDING ENERGY PERFORMANCE SLIIO4ARY(UTILITY UNITS) WEATHER FILE- TRY CHICAGO
.................................................................................................................................

ENERGY TYPE: ELECTRICITY NATURAL-GAS

SITE UNITS: KWH THERMS

CATEGORY OF USE

AREA LIGHTS 21902. 0.

MISC _UI R4T 10527. 0.

SPACE HEAT 2636. 1911.

SPACE COOL 8189. 0.

HEAT REJECT 1661. 0.

PUMPS & MISC 1547. 0.

VENT FANS 4181. 0.

TOTAL 506 44. 191 I.

TOTAL ELECTRICITY 50644. KWH 10.129 KWH /SQFT-YR GROSS-AREA 10.129 KWH /SQFT-YR NET-AREA

TOTAL NATURAL-GAS 1911. THERMS 0.382 THERMS ]SQFT-YR GROSS-AREA 0.382 THERMS /SQFT-YR NET-AREA

PERCENT OF HOURS ANY SYSTEM ZONE OUTSIDE OF THROTTLING RANGE = 1.7

PERCENT OF HOURS ANY PIAI_T LOAD NOT SATISFIED = 0.0

NOTE: ENERGY IS APPORTIONED HOURLY TO ALL END-USE CATEGORIES.
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SIMPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZONBSz ADD PLENUM DOB-2.1E-001 Thu Nov 4 16=29=40 I993PDL RUN I
DESIGN-DAYSIZING OF VAV SYSTEm4 SHOW ALL REPORTS
FLT-RBP-I • HOURLY-REPORT PAGE I - 1
................................................................................ . .......... ...°o .............................. ...

MMDDHH HERM-REC HER,M-REX: HERM-REC
"CHLR -CHLR -CHLR
LOAD OPER _ ADJUSYED

LD RATIO EIR
BTU/HR FRAC.OR BTU/BTU

MULT.
....( I) ....{I0) ....(16)

8 5 1 0. 0.000 0.000
8 5 2 O. 0.000 0.000
8 5 3 O. 0.000 0.000
g 5 4 O. 0.000 0.000
8 5 5 O. 0.000 0.000
g 5 6 O. 0.000 0.000
g 5 7 O. 0.000 0.000
g 5 g 15929. 0.250 0.081
8 5 9 56639. 0.250 0.083
8 510 74613. 0.318 0 102
8 511 91168. 0.390 0 121
8 512 96404. 0.416 0 130
8 513 113157. 0.488 0 147
8 514 125208. 0.540 0 161
8 515 128849. 0.552 0 161
8 516 124249. 0 531 0 155
8 517 118941. 0 511 0 153
8 518 0. 0 000 0.000
8 519 0. 0 000 0.000
8 520 0. 0 000 0.000
8 521 O. 0 000 0.000
8 522 0. 0 000 0.000
8 523 O. 0.000 0.000
8 524 0. 0.000 0.000

DAILY SI.,'_LARY(AUG 5)
!_ O. 0.000 0.000
14)( 128849. 0. 552 0. 161
SM 945157. 4.246 1.293
AV 39382. 0.177 0.054

MONTHLYSUGARY (AUG)
0. 0.000 0.000

NX 128849. 0.552 0.161
SM 945157. 4.246 1.293
AV 39382. O. 177 0.054

YEARLYSUMMARY
NN 0. 0.000 0.000
I,D( 128849. 0.552 0.161
SM 945157. 4.246 1.293
AV 39382. 0.177 0.054
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SIMPLE STRUCTURERUN3, CHICAGO DIVIDE INTO ZONES:ADD PLEI_JM DOE-2,1E-001 Thu Nov 4 16x29:40 1993EDL RUN 1
DESIGN-DAYSIZING OF VAV SYSTEM SHOWALL REPORTS
REPORT-EV-A LIFE-CYCLE COSTINGPARAMETERSANDBUILDING COMPONENTCOST INPUT DATA
... ...... ..... ...... . .... ..°. ................... . ......... ....... ..... . ....... .°. ...... .......°. ....... .°....... ..... . .... ....°...

LIFE-CYCLE COSTING PARAMETERS
...... ........ ..... . ...... °..

LABOR 14ETERIALS
DISCOUNT INFLATION INFLATION PROJSCT

RATE RATE RATE LIFE
(PERCEIqT) (PERCENT) (PERCENT) (YRS)
.. ..................... .... ..... ...

5.0 0.0 0.0 25.0

BUILDING COMPONENT COST INPUT DATA {CURRENTDOLLARS)
............................. . .... ......... ......... .

UNIT UNIT UNIT UNIT
UNIT INSTALL ANNUAL MINOR MINOR MAJOR MAJOR

FIRST -ATION MAINT OV_I_UL OVEI_AUI., OVERI_UL OV_I_UL
• NUMBER LIFE COST COST COST COST INTERVAL COST INTERVAL

COST NAME OF UNITS UNIT NAME (YRS) ($) ($) (S) 1$) (YRS) ($) (YRS)
............... ° ................. . ........................................ . ......

NO BUILDING COMPONENTCOSTSSPECIFIED
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SIMPLE STRUCTURERUN3, CHICAGO DIVIDE INTO ZONES.ADD PLENUM DOE-2.IEo00I Thu Nov 4 16z29z40 1993EDL RUN 1
DESIGN-DAY SIZING OF VAV SYSTI._4 SHOW ALL REPORTS
REPORT- ES-A AJ_AL ENERGY AND OPERATIONS COSTS AND SAVINGS
................. .... o ....... ....................... ..... °..._.... ...... ........°....... ....... ...-................... .... ......°..

Z N E R G Y ( $ ) O P Z R k T I O N S ( $ ) TOTAL
............................................................................ SAVINGS-

ENERGY ENERGY ENERGY OPRNS OPRNSCOST -- THIS RUN OPRN$ ID41BROY
COST COST COST COST ......................... COST PLUS

YEAR BASELINE THIS RUN SAVINGS BASELINE PLANT BUILDING TOTAL SAVINGS OPRNS

1 O. 4369 -4369. O. 249. O, 249. -249. -4619.
2 O. 4431 -4431. O. 238. O. 238. -238. -4668.
3 O. 4493 -4493, O. 314. O. 314, -314. -4807.
4 O. 4557 -4557. O. 216. O. 216. -216, -4772.
5 O. 4622 -4622. O. 205. O. 205. -205, -4827.
6 0. 4688 -4688. 0. 272, 0. 272. -272. -4960.
7 0. 4756 -4756 0. 186. 0. 186. -186. -4942.
8 0. 4824 -4824 0. 412. 0. 412. -412. -5236.
9 0. 4894 -4894 0. 236. 0. 236. -236. -5130
10 0. 4966. -4966 0 161. 0. 261. -16]. -5127
11 0. 5038. -5038 0 212. 0. 212. -212. -5250
12 0. 5113. -5113 0 ]46. 0. 146. -146. -5258
13 0. 5189. -5188 0 139, 0. 139. -139. -5327
14 0. 5265. -5265 0 828. 0. 828 -828. -6093
15 0. 5344. -5344 0 126, 0. 126 -126. -5470
16 0 5424. -5424 0 279. 0. 279 -279. -5702
17 0 5505. -5505. 0 ]59, O. 159 -159. -5664
18 0 5588, -5588. 0 109. 0. 109 -I09. -5697
19 0 5673. -5673. 0 104. 0. 104 -104. -5776
20 0 5759. -5759. 0 531. 0. 531 -531. -6290
21 0 5847. -5847. 0 94. 0, 94 -94. -5941
22 0 5936. -5936. 0 124. 0. 124 -124. -6060.
23 0 6027. -6027. 0 85 0. 85 -55. -6113. '
24 0 6120. -6120. 0. 189 0. 189 -189. -6309,

I 25 0 6215. -6215. 0. 108. O. 108 -108. -6323.
................................. . ............................ ...

TOTALS(S) 0. 130641. -130641. 0. 5721. 0. 5721. -5721. -136362.
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S]XPl,l; STRUCTURERUN 3, CHICAGO DIVIDE ZNTOZONF$_ ADDPLEN_4 DOE-2.1E-00I Thu NOv 4 16t29z40 1993eDL RUN 1
DUlON-DAY SIZING OF VAV SYS_DI SHOWAll, Re.PORTS
UPOI_- r,s-o LZFB*CYCLEBUZLD]NGANDP[Jd_ HON-DI£RGYCOV?$

LiFE-CYC[,B BUILDING AND I)?.JJrrNON-I_EI_Y COJDTdl($)
.-........-.......................................

Im_mDrr
Irlls_ cost (IrZlLS_cos_
(]NCUJD!NO PlUS

COSt'NNtE ;NSTAI_A?ION) RBPU4CDIEH?S OPERA_'IONS TOTAL IteP_4CDI_ITS)

140llUIL,DTt_ COHPON'ID_COSTSSPECTF'IED

PLANT _UI PM_N']' 29298. 0. 5"/21. 35019. 29298.

I'o'Ir'AJ.,S 29298. 0. $"/21. 35019. 29298.
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|_MPLE STRUC'rURERUN 3, CHICAGO DIVIDE IH?O ZOHr,Ss ADDPLE_JH DOE-2.1£-OOI ?hu Nov 4 16s29_40 1993EDL llUH 1
DILqlGN-DAYSIZING OF VAVSYSTEM SHOWkJ.,L REPORTS

REPORT-B-C ENER()YSAVII_S, INVIC.qTNENTSTATIJ_TICS, ANDOVERAbLLIFE.CYCLE COSTS l

I_IERG¥SAVINGS

AImUAL _mU_d, ANNUAJ, ANNUAL
r&tEI_Y USE IDt|NGYWE B_itNGY O4EI_Y

BAglel.lNE THIS RUN SAVINGS SAVII_S
(HBTU) (NiOI) (NgTU) (NMH) INBTU) (NM4) I PC?)

AT SITE 0.00 0.00 )63.93 106.6) -)6).93 -106,53 0,0

AT SOURCE 0.00 0.00 ?09.5? 20"/.9) -'/09.67 -207.93 0.0

INVESTHEHTSTATISTICS
....°°. ....... .°.....

PROJECTLIFE 25.0 YEARS
PATIO OF PATIO OF

LIFE CYCLE LIFE-CYCLE
PATIO OF DIERGYSAVINGS DIERGY SAVINGS

BASELINE SAVINGSTO DISCOI/WI'ED (aT SITE) (AT SOURCE)
INVESTNI_qT REPLACE31ENT INCRD4ENTM, COST INCRI$1ENTkL PAYBACK 'I'O INCRI_ENTAL TO INCRO41_ITAL

THIS RUN COSTS INVESTMENT SAVINGS INVESTNENT PERIOD INVESTMENT INVLqTNENT
(S) ($) (S) IS) ISle) (Y_AS) (HBTU/$) (HW_/S) (HBTU/S) (MWH/S)

29298. 0. 29298. -13G)62. -4.55 999.00 -0.3! -0.09 -0.61 -0.19'

OVERALLLIFE-CYCLECOSTS ($)
.... ..... .......°.°.°.°.°...

t

FIRST COST OPP.HSCOST REPLACEHEHTS ENERGYCOST T O T A L
°o .. ............. . ................ ........ ..........

BASELINE O. 0. 0. 0. 0.

THIS RUN 29298. S721. 0. 130541. 165660.

SAVIHGS($) -29299. -5721. 0. -130641. - 16_660.

[PC'r) 0,0 0,0 0,0 0.0 0,0
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$INPL| JI?RUC?URERUN3, CHICAOO DZVIDE II470 ZONe; J_DDPL,|HLM DOE-2.18-001 Thu Nov 4 16_29J40 19931:DI,RL,'N 1
DUlGN-DAY SIZING Or VAV SYS?DI SHCMALL REI;'OR?S
UK)R'f- lr,Jl-D ENEROYCOS'?,gUHI)Ik_Y
,...e.o.. o.... ,.... e.,, ........... Q......, ... o...................Q......... _..........................,,---e..o.e.......................

I,(I_|R|D ?OTM, V! RTUAJ,
|RRGY _1_ RA?E IIAT| US|D

UTZLI_Y- RATE REt_L1RCE MI_ERJI UNITS/YR ($) ($/UHXT) A_ YEAA?

N, EC-TARIF'F mr,I_RZCI?Y 1 2 ] 4 S S0144. M 3223. 0.043t YIUI

aU-UTe NAI'Ut_..OU 1 2 3 4 S 1911. i'HtlmS 1144. 0.4000 YlUl

JJJJJJJJJi

4349.

ENERGYCoJPrlONOS| BI,DOARIU_z 0.0'7
ENEROYCOST/NET BLDGARIEA: 0.8'7
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SlNPLIC S?RUC?UR|RUN3, CHICAGO DIVIDIC IHTO ZOHDz ADD PI,EHUH DOE-2.1E-001 Thu Nov 4 16:29z40 1993|DL RUH 1
D|$1GH-DAY SIZI_ OF VAV SY_ SHOW_ REPOJ_S
UPOR'r- W-E IIL,qqISARYor _ILI?Y-BA?|: I_LZc-?Altlrr
e Jmo 60 _emee Pe me ms e mee ee*o m40m o*eem m *_e eel mmoe *e_ee oe uem mu ue m * m omee ae eme me om oee eJ* e 4 *eem_ eo cam eemmeeeee e eee *r*ee _* o_. _6.46_ eo* _b J_ee*e

UTILITY-BATEs zl,tc-TAItlrr USOUItC|s ILI_BICITY DIJ4_D-WlND_o HOUR 3413. IJ?U/KI,m
NET|k�I ] 2 3 4 5 BI_I_-_Y_ 31 BAYt-t.mlTATi_l 0,0000

POWEll-FACTORt 0, 00 ILqC|U-KVAR*IrBAc: O. 30 ILXCICSS-RVAR-CHOn O.0000

BAT|-QU.qI,I f'ICA?IONS IK,OCK-CHAItGES DENAND-PATCHE?S NIN-MON-RA_HETg
ee_oeeem e_emm e _ome 4_ _ee 'be oo _ e a.e _m* em _e emm m_ em m.m _* m _. J _om m,_ m m__J. em eJ_ 4iJm_eme_m.._m, og _oo_m _m_J.*_mme. v_m

MIN-_OY J O,0
MAX-UEBOYa O. 0
N|IO-DIJ4/UtDJ O. 0
I_-DDIJ_i 0.0

_AJ.Jl _- RAT|t PJ_- NOlfl'Hl
U||'HZH'_J,I_ I NO

_|RD il_I_ N_EUD BILLING WBOY D_D _Y FX_D MINI_ Vl_ T_
ENERQY RHZlK]Y DN4AND DEIU,HD CH_GE C_| C_ A_ Y_ SURCHRO C_| CHARGE BATE C_ROE

NONTH KWH _ I(W KW ($) ($) ($) ($) ($) ($) 14) (S/UNIT) (S)
umemo emm ..... mememmme .eeee_em e_mee_mm ee_eee emmo_w_ m_eeee_ _em_ _emm_ eeoem_e mmeee_ me,e*e_ee _eeoee

JA/g 3918 3910 16.2 16.2 245 0 0 0 0 0 0 0.0624 245

FEB 3334 3334 16.1 16.1 208 0 0 0 0 0 0 0.0625 208
!

BAA 3378 33"78 15.8 15.8 212 0 0 0 0 0 0 0.0629 212

APE 3417 3417 22.2 22.2 218 0 0 0 0 0 0 0.0637 218

MAY 3057 305'9 20.4 20.4 24'9 0 0 0 0 0 0 0.0641 247

4934 4934 33.0 33 0 310 0 0 0 0 0 0 0.0644 3i0

JUL 6990 6990 39.2 39 2 440 0 0 0 0 0 0 0.0641 448

AU_ 6351 6351 36,0 36 0 408 0 0 0 0 0 0 0.0642 408

SEP 4196 4196 30.? 30 7 290 0 0 0 0 0 0 0,0643 2'90

OCT 3519 351_ 19.0 19 8 225 0 0 0 0 0 0 0.0639 225

NOV 3099 3099 21.1 21 i 19_ 0 0 0 0 0 0 0,0631 19_

DEC 3651 365_ 15.8 15.8 229 0 0 0 0 0 0 0.0626 229
1 zn I__,o,_ _ Ii 8 J 8 II 8 IJl_ _sslS _lx _a _ _tnz _8 _ll_ z s'_lu., nt._ _nlls s 88880 _IIS 8_ 8 It II_ Iz 8_8Z8 at. _ 8 SUlIn:lJ_ 8_:n18 88

To'r'AL 50644 50644 39.2 3223 0 0 0 0 0 O.0636 3223
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glNPLE _FRU_UlqE RUN3, CHICA_ DZVlDIBINTo Z_41CSsADDFMCHUM DOE-2.1E-001 Thu Nov 4 16_29s40 1993EDL RL_I 1
DUlOH-DAY SIZING OF'VAV SYSTDt SHOWA_ REPORTS
MPORT- If,dl-| IlUi4i_¥ OF t.lTZt,,1?Y-tk,k?B*OAdl-ll,.k?E

UT_I_rY-RAT|z OAJ_-I_T| P....toOURCEzHATUR_-Q.U DI)UUID-t,/INDONz HOUR 100000. BTU/THERNS
NIFFICUs I 2 ) 4 S |ZLLZNG-DAYs 31 RATJe-L_ZTAT1OIgz 0.0000

RATB-QUAZ,XPXCATXONS BLOCK-CHAROr,8 DO4AND-RATCHET$ HI N-NON-RA'I'CHE'F$

N !N- BNBaQYl O.0
NAX-ILqIIROYt O.0
NZH-DID4AJHOI 0,0
NAX-DO4ANDs 0.0

QUALIF'Y-RAT|_ .M,I,-NOWrHS
US|-NZN-QUA_s NO

N]_aED 01bbXHIO Hlrl'lllRllD ItXI_INO I_l_ROY DDINID OIIBIIOY FIXJO NINXNUH VIRTUAl,, ?O't'N,,
IDIBRGY ENERaY DB4AND DID4N4D CHARGE CHARQlie-CJTI'AD,3 ?IU(ES 8URCHRO CHAROE CHARGE IIATB CHARGE

MOIffH ?HEP,HS ?HEN4S ?HEN4S ?HERJ4S ($) (|) ($) 15) ($) ($) ($) ($/UH_I') ($)

JAN S16 516 5.6 S.6 309 0 0 0 0 0 0 0.6000 309

FED 402 402 S. 3 S.3 341 0 0 0 0 O 0 0.6000 241

NAR 250 2S0 4.9 4.9 150 0 0 0 O 0 0 0.&O00 150

APR 54 64 3.4 3,4 39 0 0 0 0 0 0 0.6000 30

NAY 9 9 0.? 0.7 5 0 0 0 0 0 0 0.5000 5

0 0 0,0 0.0 0 0 0 0 0 0 0 0,0000 0

0 0 0.0 0,0 0 0 0 0 0 0 0 0.0000 0

At_ 0 0 0,0 0.0 0 0 0 0 0 0 0 0.00O0 O .

Sr.p 4 4 1 .'/ 1. l ) 0 0 0 0 0 0 0.5000 )

OC? 39 39 3.5 3.6 23 0 0 0 0 0 0 0.5000 23

NOV 213 213 4.3 4.3 126 0 0 0 0 0 0 0.5000 129

Di_ 415 415 5.1 5.1 249 0 0 0 0 0 0 0.6000 249
nJnuasnn ttlasnms snmnlnns nsnssmn nmmalln nnnlntn unannln ututltn nnnnlnn nsnnmnn Ittllll

't'OTA3, 1911 1911 5.6 1146 0 0 O O 0 0.6000 1146
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Simple Structure -- Run 3a

i LDL PROCESSOR INPUT DATA

Thu Nov 4 16s29z40 1993LDL RUN 4

• 684 *
• 68S • TITLE LINE-1 "SDIPLB S?RUCfURRRUN3A, CHICAGO*
• 686 * LINE-2 *INCREASEDROOFINSI_,A?ION * ..
• 687 •
• 688 * RUN-PERIOD JAN I 1974 ?HRU DEC 31 1974 ..
• 609 • ABORT ERRORS ..
• 690 " DIAGNOSTIC WARNINGS
• 691* LOADS-Rt_RT S_U_Y- (LS-C,_-D)
• 692 • VERIFICATION • (LV-B,LV-D) ..
• 693 • BUILDING-L,_&TION LATITUDE-42.0 LONGITUDE=Be.0
• 694 • ALTITUDE-610
• 695 • ?IHE-ZONE=6 AZlHb'rH.3O.0 ..
• 696 *
• 697 * $ BUILDING DESCRIPTION I
• 698 *
• 699 * S STRUCTURE THE BUILDING IS IDENTICAL ?O ?HA? IN RUM 3 ABOVEEXCEPT
• 700 * $ THAT THE ROOF HAS AN ADDITIONAL INCH OF INSULATION.
• "/01 *
• 702 • S $YSTD4S AND PLANT SIZING IS TAKEN FROMRESULTS OF RUN3.
• 703 *
• 704 * $ ECONOMICS SPECIFICATIONSARE THE SAME AS RUN], sl,_r INCLUDE THE COSTS
• 705 * S OF THE IMPROVEMENTSADDED FOR THE RUH ANDTHE RESULTS OF RUN]
" 706 " S AS A BASELINE.
• 707 * S
" 708 * $ BASELINE BASELINE ECONOMICSDATAARETAKENFROM
" 709 " $ SIMPLE STRUCTURERUN 3 REPORTS ES-A AND ES-C.
"710 *$
• 711 * $ IMPROVEMENT 5000 SOFT OF INSULATIONAT I.I0 DOLLARSISQFT
"712 *
• 713 • $ CONSTRUCTION AND GLASS-TYPES
" 714 *
• 715 * ROO-I =LAYERS =MAT={RG01,BRDI,IN46,WD01) I-F-R .76 ..
• 716 * NA-Io2 =LAYERS eMAT=(WD01,PW03,1N02,GP01) ,.
" 717 * WALL-I =CONSTRUCTION LAYERS=NA-I-2 ,.
• 718 * ROOF-I :CONSTRUCTION LAYERS=ROO-I .,
• 719 * CLNG-I ,CONSTRUCTION 0 = 0.27 ..
• 720 * SB-U =CONSTRUCTION U = 1.5 ..
" 721 " FLOOR-I =CONSTRUCTION U = 0.05 ..
"722 "
• 723 " W'I =GLASS-TYPE GIJ_S-TYPE-CODE = 3 PANES = 2 ..
• 724 * DOORS -GLASS-TYPE GLASS-TYPE-CODE= 5 ..
• 725 *
• 726 * $ OCCUPANCYSCHEDULE
• 727 *
• 729 * OC-I =DAY-SCHEDULE {1,8) (0,0)
• 729 * 19,11) (1.0)
• 730 " (12,14) {0.9,0,4,0.8)
• 731 * (15,18) (1.0)
• 732 * (19,21) (0.5,0.1,0.1)
• 733 * (22,24) (0.0) ..
"734 *
• 735 * OC-2 =DAY-SCHEDULE {1,24) (0,0)
"736 •
• 737 • OC-WEEK =WEEK-SCHEDULE {WD)OC-1 (WEH) OC-2 ..
• 738 *
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* 139 • OCCUPY-1 =SCHEDULE THRU DEC ]] X-WEEK .o
• 140 •
" 741 • $ LIGHTING SCHEDULE
* 742 *
* 743 • LT-1 ,DAY-SCHEDULE (1.81 (0.05)
* "/44 * (9.14) (0.9,0.95,1.0,0.95,0.8,0.9)
* 745 * (lS. il) (1.01
* 746 • (19,211 (0.6,0.2,0.21
* "/47 * (22.24) (0.05) .,
* 748 •
* 749 • LT-2 ,DAY-SCHEDULE (1,241 (0.05) ..
* 750 •
* 7S1 • LT-WEEK =WEEK-SCHEDULE (MON,FRI) LT-1 (WEH) LT-2 ..
• 752 *
* "/53 * LIGHTS-1 ,SCHEDULE THRUDEC 31 LT-WEEK ..
• 754 *
* 755 • $ OFFICE BOUllq4EHTSCHEDULE
* 756 *
• 757 * _-1 .DAY-SCHI_DUI,IZ (1,8) (0.02)
• 758 • (9,141 (0.4,0,9,0.9,0.9,0.9,0.9)
• 759 * (15,201 (0,8,0.'/,0.5,0.5,0.3,0.3)
* "/60 * (21,241 (0,02) ..
• 761 *
• 762 * [_'2 =DAY-SCHEDI_E (1,24) (0.2) ..
* "/63 •
* "/64 * I_-WEEK =WEEK-SCHEDULE (HON.FRZ) EQ'1 (WEH) EQ-2 ..
* "/65 "
* 766 * DOU1P-1 =SCHEDULE THRUDEC 31 E0*W_EK ..
* 767 *
* 768 * $ INFILTRATION SCHEDULE
* ./69 *
• 770 • INFIL-SCH =SCHEDULE THRUHAR 31 (ALL) (1,24) (1)
* 771 * THRUOCT 31 (All,) (1,241 (0)
* 772 * THRUDEC 31 (ALL) (1,24) (1) ..
* ./73 *
* ./74*
• 775 * $ S_'T DEFAULTVALUES
• 776 *
* 777 * SET-DEFAULT FOR SPACE FI_R-WEIGHT=70 ..
• 778 * SET-DEFAULT FOR EXTERIOR-WALL CONSTRUCTION=WAIL-I ..
• 779 * SET-DEFAULT FOR WINDOW HEIGHT-4.0 GLASS-TYPE=W-I Y=3 ..
• 780 •
• "/81* $ GENERAL SPACE DEFINITION
* 782 •
* 783 * OFFICE =SPACE-CONDITIONS PEOPLE-SCHEDULE =OCCUPY-]
* 784 * NUMBER-OF-PEOPLE =50
* 785 • PEOPLE-HEAT-GAIN =4(
* 786 * LIGHTING-SCHEDULE =LI_nfS-1
* 787 * LIGHTING-TYPE =REC-FLUOR-RV
* 788 * LIGHT-TO-SPACE =.80
* 789 * LIGHTING-WISQFT -1.5
* 790 * I'_)UIP-SCHEDULE =EQUIP-I
* 791 * BOUIPI4Eh'I'-WISQF']' =1
* 792 * INF-HETHOD =AIR-CItANGE
* 793 * AIR-CHANGESIHR =0.25
• ./94* INF-SCHEDULE =INFIL-SCH ..
* 795 "
* ./96" $ SPECIFIC SPACE DETAILS
* 797 "
* 798 " PLENUM-1 =SPACE ZONE-TYPE=PLENUMARFA=5000
* 799 * VOLUME=t0000 Z=8 FL_R-WEIGHT=5 ..
* 800 *
• 801 * WALL'1PF =EXTERIOR-WALL HEIGHT = 2 WIDTH = 100
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* 802 * AZIMUTH = 180 ..
* 803 °
" 804 * WALL-IPR =EXTERIOR-WALL HEIGHT = 2 WIDTH = 50
* 805 * AZIMUTH = 90 X = 100 ..
* 806 *
* 807 * WALL-IPB =EXTERIOR-WALL HEIGHT = 2 WIDTH = 100
• 808 * X = 100 Y = 50 AZINUTH = 0 ..
* 809 *
* 810 * WALL-1PL =EXTERIOR-WALL HEIGHT = 2 WIDTH = 50
* 811 * AZIMUTH = 270 Y = 50 ..
* 812 *
* 813 • TOP-1 =ROOF HEIGHT=S0 WIDTH=100
* 814 * X=0 Y=0 Z=2 AZIMUTH = 180
* 815 * TILT=0 GND-RBFLECTANCE=0
* 816 * CONSTRUCTION = ROOF-I ..
* 817 *
* 818 • SPACEI-I =SPACE SPACE-CONDITIONS = OFFICE
* 819 • AREA = 1056 VOLI_4E= 8448
* 820 • NLMBER-OF-PEOPLE= II
* 821 • FRONT-1 =EXTERIOR-WALL HEIGHT = 8 WIDTH = 100
* 822 • X=0 Y=0 Z=0 AZINUTH = 180 ..
* 823 • WF-I =WINDOW WIDTH = 45 X = I0 ..
" 824 * DF-1 =WINDOW WIDTH 8 HEIGHT = 8
* 825 * X = 70 Y = 0 GLASS-TYPE=DOORS
" 826 • OVBRNANG-A 1 OVERHANG-B .5
* 827 • OVBRHANG-W 10 OVERHANG-D 4 ..
* 828 •
* 829 * C1-1 =ZNTERIOR-WALL AREA = 1056 NEXT-TO PLENUN-1
* 830 • CONSTRUCTION = CLNG-! ..
* 831 •
* 832 • FI-1 =UNDERGROUND-FLOORAREA = 1056 CONSTRUCTION= FLOOR-1 ..
* 833 *
* 834 * SB12 =INTERIOR-WALL AREA=I35.76 NEXT-TO SPACE2-1
* 835 * CONSTRUCTION = SB-U ..
" 836 *
* 837 * SBI4 =INTERIOR-WALL bIKE SBI2 NEXT-TO SPACFA-I
* 838 • SB15 =INTERIOR-WALL AREA 608 NEXT-TO "SPACE5-1-
* 839 * CONSTRUCTION= SB-U ..
* 840 •

, * 841 * SPACE2-1 =SPACE SPACE-CONDITIONS= OFFICE
* 842 * AREA = 456 VOLUME= 3648
* 843 ° NUMBER-OF-PEOPLE= 5 ..
* 844 *
* 845 • RIGHT-I =EXTERIOR-WALL HEIGHT = 8 WIDTH = 50
* 846 • X=100 Y=0 Z=0 AZIWOTH= 90 ..
* 84"7 *
" 848 * WR-I =WINDOW WIDTH = 25 X = 12.5 ..
* 849 *
* 850 " C2-I =INTERIOR-WALL AREA = 456 NEXT-TO PLENUH-I
* 851 * CONSTRUCTION= CLRG-1 ..
* 852 *
* 853 * F2-1 =UNDERGROUND-FLOORAREA = 456 CONSTRUCTION= CLRG-] ..
* 854 *
* 855 * SB23 =INTERIOR-WALL AREA = 135.76 NEXT-TO SPACE3-1
* 856 * CONSTRUCTION = SB-U ..
* 857 *
* 858 * SB25 =INTERIOR-WALL AREA = 208 NEXT-TO SPACES-I
* 859 • CONSTRUCJ'ION= SB-U .,
* 860 •
* 861 * SPACE3-1 =SPACE SPACE-CONDITIONS= OFFICE
* 862 * AREA = 1056 VOLUHE= 8448
" 863 * NUHBER-OF-PEOPLE= lI ..
* 864 *
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* 865 * BACK-I :EXTERIOR-WALL HEIGHT = 8 WIDTH = 100
" 866 " X=I00 Y:50 Z=0 AZIMUTH = 0 ..

" 867 "

* 868 * WB-I =WINDOW WIDTH = 45 X = 10 ..

" 869 * DB-] =WINDOW WIDTH = 7 HEIGHT = 7

" 870 * X = 70 Y = 0 GLASS-TYPE=DOORS ..

* 871 *

* 872 * C3-I =INTERIOR-WALL AREA = 1056 NEXT-TO PLENUM-I

• 873 * CONSTRUCTION = CLNG-I ..

* 87_ "

* 875 " F3-I =UNDERGRCRIND-FIX)OR AREA = 1056

* 876 . CONSTRUCTION = FLOOR-I ..

" 877 "

" 878 " SB34 =INTERIOR-WALL AREA = 135.8 NEXT-TO SPACE4-1

• 879 * CONSTRUCTION = SB-U ..

* 880 *

" 881 * SB35 =INTERIOR-WALL AREA = 608 NEXT-TO SPACES-I

* 882 * CONSTRUCTION = SB-U ..
* 883 *
" 884 * SPACE4-1 =SPACE SPACE-CONDITIONS = OFFICE
* 885 " AREA = 456 VOLUME = 3648

* 886 * NUMBER-OF-PEOPLE = 5 ..

* 887 *

" 888 • LE?T-I =EXTERIOR-WALL HEIGHT = 8 WIDTH = 50

" 889 * X=0 Y=50 Z=0 AZIMUTH = 270 ..

* 890 *

* 891 * WL-I =WINDOW WIDTH = 25 X = 12.5 ..

* 892 *

* 893 * C4-I =INTERIOR-WALL AREA = 456 NEXT-TO PLENUM-1

* 894 * CONSTRUCTION = CLNG-1 ..

* 895 *
* 896 * F4-1 =UNDERGROUND-FLOOR AREA = 456

" 897 * CONSTRUCTION = FLOOR-] ..

* 898 *
" 899 * SB45 =IHTERIOR-WALL AREA = 208 NEXT-TO SPACE5-1

" 900 * CONSTRUCTION = SB-U ..
* 901 *

* 902 * SPACE5-1 =SPACE SPACE-CONDITIONS = OFFICE
* 903 * AREA = 1976 VOLUME = 15808

* 904 * NUMBER-OF-PEOPLE = 20 ..

* 905 *

* 906 " C5-I =INTERIOR-WALL AREA = 1976 NEXT-TO PLENUM-I

* 907 * CONSTRUCTION = CLNG-I ..

* 908 *

* 909 • FS-1 =UNDERGROUND-FLOOR AREA = 1976 CONSTRUCTION = FIX)OR-1 ..
° 910 *

* 911 * END ..

* 912 " COMPUTE LOADS ..
* 913 * INPUT SYSTE_4S ..
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SDL PROCESSOR INPUT DATA

Thu Nov 4 16:29:40 19935DL RUN 2

* 914 *

" 915 " SYSTI_HS-REPORT S(R44ARY=(SS-A,SS-J) ..

* 916 *

* 917 " $ SYST_S SCHEDULES
* 918 "
* 919 * FAN-1 --DAY-SCHEDULE (1,6)(0)(7,8)(-999)(9,18) (1)(19,24)(0) ..
" 920 " FAN-2 =DAY-SCHEDULE (1,24) (0) ..
* 921 * FAN-SCNED --SCHEDULE THRU DEC 31 (WD) FAN-1 (WEN) FAN-2 ..
" 922 "

* 923 * HEAT-I =DAY-SCHEDULE (I,8) (55} (9,18) (70) (19,24) (55) ..

" 924 * HEAT-2 =DAY-SCHED{TLE (1,24) (55) ..
* 925 * HEAT-WEEK =WEEK-SCHEDULE (MON,FRI) HEAT-I (WEH) HEAT-2 ,.
* 926 * HEAT-SCHED =SCHEDULE THRU DEC 31 HEAT-WEEK **
* 927 * COOLOFF =SCHEDULE THRU DEC 31 (ALL) (1,24) (60) ..
* 928 * HEATOFF =SCHEDULE THRU DEC 31 (ALL) (1,24) (60) ..
" 929 *

* 930 " COOL-1 =DAY-SCHEDULE (1,8) (99) (9,18) (78) (19,24) (99) ..
* 931 " COOL-2 =DAY-SCHEDULE (1,24) (99) ..
" 932 * COOL-WEEK =WEEK-SCHEDULE (NON,FRI) COOL-] (WEH) COOL-2 ..

* 933 " COOL-SCHED =SCHEDULE THRU DEC 31 COOL-WEEK ..

" 934 *

* 935 * R1 =DAY-RESET-SCH SUPPLY-HI..60 SUPPLY-LO=52
* 936 " OUTSIDE-LO=30 OUTSIDE-HI=75 ..

" 937 * SAT-RESET =RESET-SCHEDULE TNRU DEC ]! (ALL) R] ..
" 938 "

" 939 "

• 940 • S SYST_4 DESCRIPTION

* 941 *
" 942 * ?.AIR =ZONE-AIR OA-CFM/PER=20 ..

• 943 "
* 944 * CONTROL =ZONE-CONTROL DESIGN-HEAT-T=70 DESIGN-COOL-T--76

* 945 * HEAT-TEMP-SCH= HEAT-SCHED
• 946 * COOL-TEMP-SCH= COOL-SCHED
• 947 * THERMOSTAT-TYPE=REVERSE-ACTION ..
* 948 *

* 949 * $ FOLLOWING AIR FLUS ARE FROM RUN 3 SV-A REPORT,

• 950 * $ DIVIDED BY ALTITUDE _LTIPLIER
• 951 *

* 952 " SPACE1-1 =ZONE ZONE-AIR=ZAIR SIZING-OPTION=ADJUST-LOADS
• 953 * ZONE-COIfl'ROL=CONTROL ASSIGNED-CFN=2133 ..

* 954 *
• 955 " SPACE2-1 =ZONE LIKE SPACEI-1 ASSIGNED-CFN=gS7 ..
t 956 " SPACE3-1 =ZONE LIKE SPACEI-I ASSIGNED-CFN=IS09 ..

• 957 " SPACE4-1 =ZONE LIKE SPACE]-I ASSIGNED-CF14=953 ..

• 958 " SPACES-I =ZONE LIKE SPACEI-I ASSIGNED-CFH=1814 ..

• 959 *
* 960 * PLG_JM-1 --ZONE ZONE-TYPE=PLENUM SIZING-OPTION=ADJUST-IX)ADS

* 961 * DESIGN-HEAT-T=SO DESIGN-COOL-T=9S ..
" 962 *
* 963 * S-CONT --SYSTEM-CONTROL COOLING-SCHEDULE= COOLOFF

" 964 " HEATING-SCHEDULE= HEATOFF

" 965 * HEAT-SLPY-T=65

• 966 * COOL-CONTROL=RESET

* 967 " COOL-RESET-SCH=SAT-RESET

* 968 * MIN-SUPPLY-T=60 ..
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° 969 °

" 970 * S-FAN :SYSTEM-FANS FAN-SCHEDULE=FAN-SCHED FAN-CONTROL=SPEED

" 971 " SUPPLY-STATIC=5.S SUPPLY-EFF=.S5

" 972 * NIGHT-CYCLE-CTRL=CYCLE-ON-ANY ..

t 973 °

• 974 * S-TERM =SYSTEM-TERMINAL REHEAT-DELTA-T=58

t 975 . NIN-CFM-RAT]O=0.3 ..

" 976 "

t 977 " SYST-I =SYSTEM SYSTEM-TYPE=VAVS

" 978 _ SUPPLY-CFN=7 366

• 979 * SYSTEM-CONTROL= S-CONT

• 980 " SYSTEM-FANS= S-FAN

" 981 * SYSTEM-TERMINAL= S-TERM

t 982 " _CONO-LIMIT-T=65

t 983 • RETURN-AIR-PATH=PLENUM-ZONES

" 984 " PLENUM-NAMES=(PLENUH-I)

t 985 " ZONE-NAMES= (SPACES- 1, SPACE1-1, SPACE2-1

• 986 * SPACE3-I,SPACE4-I,PLENUM-I) ..

" 987 *

" 988 * END ..

t 989 t COMPUTE SYSTEMS ..

• 990 •

" 991 ° INPUT PLANT ..
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P DL PROCESSOR INPUT DATA

Thu Nov 4 16,29:40 1993PDL RUN 2

* 992 *
* 993 * PLANT-REPORTSUI_ARY,_(PS-A,BEPS) ..
* 994 "
* 995 * S _QUIPMENT DESCRIPTION
* 996 *
* 997 * $ HOT-WATER BOILER
* 998 *
* 999 * SBOILI =PLANT-EQUIPMENT TYPE=HW-BOILER SIZE--.457 .. $ SIZE FROM RUN 3
*1000 *
*1001 * PLANT-PARAMETERSHERM-REC-COND-TYPE=AIR..
*1002 *
"1003 * $ AIR-COOLED RECIPROCATINGCHILLER
"1004 *
"1005 * CHILI =PLANT-EQUIPMENT TYPE=HERM-REC-CHLR SIZE=.222 .. $ SIZE FROM RUN 3
"1006 *
"1007 * PLANT-COSTS PROJECT-LIFE=25 DISCOUNT-RATE=5 ..

"1008 : ENERGY-RESOURCE RESOURCE=ELECTRICITY"1009 ENERGY-RESOURCERESOURCE=NATURAL-GAS_.;NERGY/UNIT=100000
"1010 * UNIT-NAME=THERMS ..
"1011 * END ..
"1012 * COMPUTEPLANT ..
*1013 * INPUT ECONOMICS ..
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EDL PROC ESSOR I N PUT DATA

Thu Nov 4 16;29s40 1993EDL RUN 2

"1014 "
*I015 " $ COST OF ADDED ROOF INSULATION
"1016 •
"1017 * ROOF-INSUL ,COMPONENT-COST UNIT-NAME,'SOFT" NLMBER-OF-b_ITS,5000
"1018 " FIRST-COST=0.@0 INSTALL-COST=0.]0..
*I019 •

"1020 • $ BASELINECOSTS (INCLUDESCOST OF BASELINE PLANTEX)UIPNENT)
"1021 •
"1022 " BASELINE
"1023 *
"1024 " $ following is from "FIRST COST. INCLUDINGINSTALI_TION',
*1025 * _ in Run 3, Report BS-B
*1026 •
"1027 • FIRST-COST=29298
*1028 *
"1029 • $ following is from total "REPLAC_EN?S"
"I030 • S in Run 3, Report ES-B
*1031 "
"1032 " REPLACE-COST=0
"1033 "
"1034 * $ following is from "ENERGYCOST THIS RUN"
"1035 • S in Run 3, Report ES-A
"1036 *
"1037 " ENERGY-COST= (4369,4431,4493,4557,4622,4688,4756,
"1038 " 4824,4894,4966,5038,5113,5188,5265,5344,5424,
"1039 " 5505,5588,5673,5759°5847,5916,6027,6120.6215)
"1040 *
"1041 * $ following is from "OPRNSCOST -- THIS RUN, TOTAL"
"1042 • $ in Run 3, Report ES-A
"1043 "
*I044 " OPERATIONS'COST= (249,238,314,216,205,272,
"1045 * 186,412,236,161,212,146,139,828,126,279,
"I046 " 159,109,104,531,94,124,85,189,108)
"1047 •

"1048 * $ following is from "ANNUAL ENERGY USE THIS RUN. AT SITE"
"1049 " $ in Run 3, Report ES-C
"1050 *
"1051 * ENERGY-USE-SITE--363.93
'*I052*
"I053 " $ following is from "ANNUAL ENERGY USE THIS RUN, AT SOURCE'
"1054 * $ in Run 3, Report ES-C
"I055 •
"I056 * ENERGY-USE-SRC = 709.67 ..
"I057 *
"i058 *
"1059 • ECONOMICS-REPORT SUMMARY=(ALL-SU_dARY) VERIFICATION=(ALL-VERIFICATION)..
"1060 "
"1061 " ELEC-TARIFF=UTILITY-RATE RESOURCE=ELECtRICITY
* 1062 * ENERGY-CHG-SCH--ENERGY-SCH
"1063 " ESCALATION=7 ..
"1064 "
"1065 * ENERGY-SCH=SCHEDULETHRU DEC 31 {WD) (],8)(.05) $OFF-PEAK
"1066 • (9,12) (.06) $SHOULDER
*1067 • (13, 17) (.07) SPF,AK
"1068 • (18,22) {.06) $SHOULDER
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• 1069 * (23,24) (.05) $OF'F-PEkK
• 1070 •
• 1071 * (SAT) (1,8)(.05) $OFF-PEAK
• 1072 • (9, 17) (,06) $SHOULDRR
• 1073 " (18,24) (.05) $OteF-PP.,AK
"1074 *
"1075 * (SUN,HOI,) (1,24)(.05) .. $OFF-PBAK
• 1076 *
"1077 * GAS-RATE =UTILITY-RATE RESOURCE-NATURAL-GAS
"1078 * ENERGY-CHG= .6 ..
•I079 *
"1080 * END ..
• 1081 * COMPUTEECONOHICS ,.
"1082 ° STOP ..
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gIHPLE STRUCTLmERUN 3A, CHICAGO INCREASEDROOFINSULATION DOE-2.]E-00i Thu Nov 4 16s29140 1993LDL RUN 4
DESIGN-DAYSIZING OF VAVSYSTEM SHOW_ REPORTS
REPORT-LV _ SU_IARYOF SPACESOCCURRINGIN THE PROJECT I_A?HgR FILE- TRY CHICAOO
................................ .... .........................................................................-.........-......-.-

ItUt(BEROF SPACES 6 EXTERIOR 5 INTERIOR 1

_IGHTINO RQUIP
SPACE'FLOOR SPACE (WATT / (WATT/ INFILTRATION AIR CHANGES AREA VOLIJ)4E

SPACE MULTIPLIER TYPE AZIMUTH gOFT ) P_OPLE _QFT ) 14ETHOD PERHOUR (SOlar) (CLIFT)

PLR_4-1 1.0 _ 0.0 0.00 0.0 0.00 NO-INFIL?. 0.00 5000.00 10000.00
SPACEI*I 1.0 _ 0,0 1.50 11.0 1.00 AIR-CHANGE 0.25 1056.00 0448.00
gPACEQ-1 1.0 BXT 0.0 _.50 5.0 1.00 AIe-CH/_GE 0.25 456.00 3640.00
SP_£E3-1 1.0 _ 0.0 1.S0 11.0 1.00 AIe-CHANGE 0.25 10S6.00 0448.00
8PACFA-1 1,0 _ 0.0 1.50 S,O 1.00 AIR-CHANGE 0.25 456.00 3640.00
SPACES-1 1.0 INT 0.0 1.50 20.0 1.00 AIR-CHANGE 0.25 i976.00 15808.00

....... ....°.... ..........

BUILDING TOTALS 52.0 10000.00 50000.00
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SIMPLE STRUC?UREI_1 3A, CHICAGO INCRL_JED ROOFINSULATION DOE-2.1£-001 Thu Nov 4 16s29:40 1993LD1, RUN 4
D£SION-DAYSlZI_3 OF VAVSYSTD4 SHOWkLL REPORTS
REPORT.LV*D DETAILS OF ID(TERIORSURFACESIN THE PRO_TECT tCEATHERFILE- TRY CHICAOO

Irdl4BlR OF r,XTERIORSURFACF,S 9 RECTH4OULAR 9 O?HER 0
(U-VALUE INCLUDESOU'r,.qlDEAIR FIU4_ I¢INOOHIHCbUDE$rP,AHE, IF DZFINED)

- - - W Z N DOWS ....... N A b l, ..... NA L L. N I N DON.g-
|URFACE J_PACE U-VALUE AF,_ U-VALUE AREA U-V/_UE AIRBA AZIMUTH

(BTU/HR-_IeT- F) (SOlLeT) (BTU/HR-SOFq'-F) (_FI _) (B?U/HR-_FT,. F) (BQFI')

IIALL-1 PB PLEN',_14- 1 0.000 0,00 0.06? 200.0_; 0.04;? 200.00 NORTH

BACK-I SPACE]-I 0.S6S 229.00 0.04;7 571.00 0.210 400.00 NORTH

ItZOH'r-] SPAC_- 1 0.44;? 100.00 0.06"/ 300.00 0.14;7 400.00 rJ_

kTA/,L-1Pe PLENt)t- ] 0.000 0.00 0.04;7 100.00 0.04;"/ 100.00

WALL-lPle PLD4UPI-1 0.000 0.00 0.04;7 200.00 0.067 200 00 SOUTH

FRONT-1 SFACEI-1 0.587 244.00 0.04;7 556.00 0.226 000 00 SOUTH

WALL-IPL PLENUM-I 0.000 0.00 0.06'7 100.00 0.04;7 I00 00 WEST

LEFT-1 SPACE4-1 0.467 100.00 0.04;'7 300.00 0. 167 400 00 WP,,.,_

TOP-1 PLEHL,q4-1 0.000 0.00 0.047 5000.00 0.04"/ SO00 O0 ROOF

FI-1 SPACEI-I 0.000 0.00 0.050 1056.00 0.050 1056 00 UNDERORHD

It2" l SPACE2-l 0. 000 0.00 0. 270 456. O0 0. 270 456.00 UNDERGRND

F3-] SPACE3-] 0.000 0.00 0.0SO 1056.00 0.0S0 1054;.00 UNDERGRND

F4-1 SPACE4-1 0.000 0.00 0,050 456,00 0.050 456.00 UNDERGRND

FS-1 SPACE.r)-1 0.000 0,00 0.050 1976.00 0.050 1976.00 UNDERGP,HD
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IXNPLE9'FRUC'FURER_ 3A. CHICAQO II_REASED N:x:)FINSU/_?ION DOE*2.1B-001 Thu Nov 4 165_9140 1993LDL RUN 4
DUXQN-DAY SXT.XNGOF V&V SYS'I'IDI SHOWNdL t|PQI_B
UPORT- I,V-D Dlfl'AXLS OF EXT|RXORJIURIeACUXN THE PR0311_ W£A?H|R leXL|- TRY CHXCAO0
.............................................................................................................. (COW?XHtJID)........

AVERAG| AvIrd_o| AVUAO| U-VAX,UE WXNOOH _ MXHOOH,NALA,
U-V)d,UIEIWXlkll)OWll U-VAJUUIIIWAI,LII W_ +WINtX)Wl AiUIA AIIEA AIUU_
(it?U/HR-SOTr-Lr) (_UtHIt-SOl_-Ir) (_glHIt-ttQrr- r) (l_rr) (119i_') iNr/_ )

NOItYH 0.565 O.06T 0.101 22j.00 771.00 1000.00

/AS? 0.46T 0.067 0.147 100.00 400.00 500.00

SOUTH 0.587 0.067 0.194 244.00 756.00 1000.00

WIST 0.467 0.067 0.147 100.00 400.00 500.00

ROOF 0.000 0.047 0.047 0.00 5000.00 5000.00

ALL HAJd_ 0.544 0.067 0.174 673.00 2327.00 3000.00

H_,S+ROOFS 0.544 0.0S3 0.095 6?3.00 1327.00 i000.00

IJItDE_D 0.000 0.010 0.0_0 0.00 5000.00 5000.00

BUXLOINO 0.544 0.060 0.002 673.00 12327.00 13000.00
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IZNPLll ITmUCTURERUN $A, CHICAOO INCRIAIED ROOF'INSULATION DOE-2.1E-001 Thu Nov 4 16_29_40 1993LD1, RUN 4
DI_IGN-DAY SlT,INO OF VAV SYS'I'IO¢ SHOW_ REPOI_S
Ulna- L,g-C ItUILD|NO PEEKLOADCOICPOHI_ITB Id_THE8 FILE- TRY CHICAOO

L

rt, OO_ AP.IA S000 IQI_ 46S, lql41?
VO_E S0000 CUrl' 1416 CUM?

COOLIHG lOAD HIAT IHO
llllltmIIIlIllllIlIII lille IlI IIllIilllllti

TIME AUO19 6PM rE8 4 6AM

DRY-IULB TEHP 90F 32C ?r -14C
Hit?-BULBTINP ?11' 22C $F -14C

IEN! I BLE LAT_HT lENSI BI,E
(KBTU/H) I KM ) (KBTU/H) ( KW) IKBTU/H) ( KW)
....,,,. o. ....** ........ ....°. .....,... ........,

)/A_,I,CONDUCTION 4.29'7 1.259 0.000 0.000 -'7,004 -2.052
IlOOr CONDUCTION 0.000 0.000 0.000 0.000 0.000 0.000
WXNDO_OI,ASS*FRNCOND 8.963 2,626 0.000 0.000 -21.909 -6.419
HINDONOI,AS$ SOI_R 29,9?7 8 '78) 0.000 0.000 1,242 0,364
DOORCOHDUC_|ON 0.000 0 000 0.000 0.000 0.000 0.000
IHTERHAbSURFACECOND 0.000 0 000 0,000 0.000 0.000 0.000
UNDERGROUNDSURFCOND -1.401 -0 411 0.000 0.000 -)l.SG) -3.387
OCCUPAHTS?O SPACE )1.607 3 401 6.T76 !.985 0.001 0.000
I, IOIfr TO SPACE 1.7,920 5 251 0.000 0.000 1.026 0.)01 •
_,Ul_a_ _ SPACE e.e.72 2.599 0.000 0.000 0.810 0.24)
PROCESS ?O SPACE 0.000 0.000 0.000 0.000 0.000 0.000
INFILTRATION 0.000 0.000 0.000 0.000 -9.685 -2.1l)i

.....°.. ,.,,,,..... ....... ...... .... ,,,... ........

TOTAL 80.234 23.500 6.776 1.985 -4.7.060 -13.788

TOTAL I,OAJ) 8'7.009 KBTU/H 25.494 KW -4T.060 KBTU/H -13..788 IN

TOTAL LOAD/ AREA 1.7.40B?U/H.SOFT 54.882 H ISQHT 9,412BTU/H.SQF'T 29.684 W ISQHT

• NOTE lITHE ABOVELOADSEXCLUDEOUTSIDEV_ITIGATION AIR *
• .... LOADS *
• 2)TIHF_ OlVEH IN STANDARDTIHE FOR THE IaOCATION *
• IN CONSIDERATION *

1. t,st * feet err,verity.it,titre,it• tt greet,freest*titter tire* tt*•
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|INPTJ 9'!'IIIUC_UI_|RUN3_,, CHICAOO INCREAg|D ROOF'INSULATION DOI-2.1E-O01 ?hu Nov 4 16829140 1993L,DL RIN 4
DILSION-DAY$1ZINO OF VAV 9YS?124 SHO_A_ REPOI_S
ILliPOIqI'-Ldi-D BUILDING NOHTHLYLOADSSUMHARY WEATHERFILE- ?RY CHICAOO
._UQ IMOeV e_* 4 a . m eee.a _e _ e 4_ e. evom. ee ee oeu ae. j.eQei ._ a_..e .._ _.D_ a. uu_ a e*e _a_ me ee _...a a. _e. _..u_e ..O u..e._ _. _ n_e t_ aao.e_ e aQ_ _

........ C 0 0 L ] N Q ................ H E A T I N G ........... _ L E C * _ *

NA_Z141.q4 MAX_UH llUC¢- HAX_UH
COOLING TDIE DRY- Hl_- CCOLINO Hr,ATINO TI)IE DRY- WI_- HEATING TRICJU,, In*Ec

I_ffEIK)Y Or MH( BUL_ _ 13DAD BNIlROY Or NAX BULB RUI,B L4)AD 8NROY IOAD
NONTH (IQTU) DY HR TEHP TN4P (KBTUtHR) (NIFI_J) DY HR I'INP ?ENP (KB?U/HR) (KHH) (IN)

J_N 4.49015 2S 16 40.t 42.r 46.997 -1;.790 ? S 2.F 2.r -45.000 3027. 12.000

Pill 4.07415 15 16 31.r 26.P 40.481 o11.796 4 6 7.r 6.P -47.060 26S4. 12.000

MAR 5.02094 S 17 57.r 46.r 48.474 -0.775 24 6 8,r ?.r -44.403 2936. 12.000

APn 11.70507 26 15 70.Y 61.r 6S.887 -2.922 0 6 32.r 29.P -23.486 2994. 12.000

NAY 14.89968 20 15 77.r 68.F 66.053 *1,170 9 S 40.F 38.P -13.599 3027. 12.000

JUH 18.99737 20 15 90.F ??.T 74.772 -0.193 17 5 54.F 49.F -5.237 2812. 12.000

24.94236 9 15 94,F 74.r 79.777 -0.004 S S 60.F 54.F -0.472 3027. 12.000

AU(I 22.82894 19 17 90.F 71._ 80.234 -0.009 S 5 55.F 54.F -2.754 3027. 12.000

SBP 17.11742 26 16 82.F 61.r 76.772 -0.483 23 6 37.F 34.r -12.273 2812. 12.000

OCT 13,00402 10 16 68.F S3.F 70.816 -1.900 21 6 30.F 29.F -18.011 3027. 12.000

HOV 6.24292 8 15 60.F 49.F 64.713 -6.77& 15 & 28.F 26.F -30.286 2720. 12.000

DEC 4.20004 10 15 41._ 3S.F 49.924 -11.676 9 6 14.F 13.F -38.725 2936. 12.000 "
°0 .... .°° ..°°o0°.°° ....°°... ..... ..... °°..0°°o 0.....°

TOTAL 140.332 -58.501 3499£.

MAX 80.234 -47.060 12.000
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BIMPLESTRUCTURERUN3A, CHICAOO INCREASEDROOFTNSUL,ATION DOE-2.1E-001 Thu Nov 4 16s29140 1993SDL RUN 2
DESIGN-DAYSIZ11_3OF VAV SYS_D4 SHONALL REPORTS
I_FORT- i_/*A SY_I_ DP.£1QNPkJU_ILTERS SYST-I ktEATHIP-RFILE- TRY CHICAGO
. o --*.....* ....**---......*..........-..**. °........,....... .... .......................................................... ...... .._.

SYSTm SYSTEM ALTITUDE FLOORAREA
14N4E TYPE MULTIPI,IU (SOFT ) PEOPLE

SYS't-1 VAVS 1. 020 5000.0 52.

SUPPLY RETURN OUTSIDt COOLII40 HFakTIJiG COOLING HEXI'IHO
FAN ELEC DruTA-T FAN ELI_ DELTA-T AIR CAPACITY SENSIBLE CAPACITY EIR EIR

(CFI,I ) (KW) (ie) (CleN) (KW) (P) RATIO (KBTU/HR} (BHR) (KI_'U/HR} (BTU/BTU) (BTU/BTU}

,7S13. 8.646 3.6 O. 0.000 0.0 0.141 216.109 0.804 °1.91,7 0.00 0.3.7

SUPPLY EXHAUST NININUM OUTSIDE COOLING ID(TRACTION HEATINO ADDITION
ZONE F'LOH FI,OM FAN FI._3W AIR _ CAPACITY .qENSIBLIe RATE CAPACITY PATE
NAME (CFI4) (CIq4) (l('W} RATIO (CFI4) (KI_U/HR) ($HR} (KBTU/HR) (KBTU/HR) (KIFFU/HR)MULTIPLIER

SPACES-1 1950. 0. 0.000 0.300 400. 0.00 0.00 31.9'7 -115.90 -95.92 1.0

,gPACE1-1 21'76. O. 0.000 0.300 224. 0.00 0.00 3'7.60 -136.20 -112.'79 1.0

SPACE2-1 9.776. O, 0.000 0.300 102. 0.00 0.00 16.8.7 -t;1.15 -50.60 1.0

SPACE3-1 1539. 0. 0.000 0.300 224. 0.00 0.00 26.60 -96.41 -'/9.79 1.0

SPACE4-1 9.72. O. 0.000 0.300 102. 0.00 0.00 16.80 -60.89 -50.39 1.0

PLEMUM-I 0. O. 0.000 0.000 O. 0.00 0.00 0.00 0.00 0.00 1.0
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$INPLE $TRUCTUEEEUH 3A, CHICAOO INCREASEDROOFINSULATION DOE-2.1E-001 Thu Nov 4 16:29s40 1993SDL EU)I 2
DESION-DAY$1ZIHG OF VAV $Y_!_4 SHOWAid.,REPOI_'$
P_POET- $$-A $YSTD4NONTHLYLOADSSUI4H_Y FOR $YST-I WP_THE8FILE- TRY CHICAO0 !

!
......... .... .......... ..... ........... ...... .... ..... .........°..... ...... ............... ..... ...................................

14_ 114UI4 NAX_JIUH LEe- mAXI14U14
COOLING TIME DRY- WET- COOLING HEATING ?INE DRY- WET- HV_TINO TRICA_ I_1C

ENERGY Or _ BULB BULB LOAD ENERGY OF MAX BULB BULB LOAD ENERGY LOAD
I MONTH (NBTU) DY HR T_P T_P (KBTU/HE) (NBTU) DY HE ?DIP T£14P (KBTU/HR) (10_/H) (KW)

JAN 0.00000 0.000 -24.696 ? 8 *I.F -l.P -393.441 3292. 12.886

FEB 0.00000 0,000 -19.176 4 8 7.F 6.r -39S.60S 2871. 12.862

14A,E 0.00000 0.000 -11.439 25 8 14.F 12.F -357 888 3147, 12.862

APE 1.64851 29 18 69.F 65 F 52.931 -2.?02 1 8 43.F 39,F -190 842 3194. 12 862

NAY 4.78337 21 14 85.P 7S F 108.533 -0.073 9 9 43.F 39.F -22 369 3261. 13 490

3_ 13,31118 20 17 90.P ?8 F 144.459 0.000 0 000 3192. 14 251

25.36230 15 8 ?2.P 70 F 208.830 0.000 0 000 3??9, 18 ?52

AUG 21.61059 26 15 90.P 75 F 152.463 0.000 0 000 3616, 16 577

$EP 9.14995 11 15 87.F 72 P 120,025 -0.007 23 9 39,F 36,F -6 566 3133. 14 966

OCT 2.83521 4 17 78.F 61 P 52.819 -0.?04 21 8 30.P 29.F -157 0_1 3223. 12 862

NOV 0.3?585 1 16 ?2.P 59 F 49.879 -9.119 18 8 34.F 34,P -244 497 2904. 12 862

DEC 0.00000 0.000 -18.609 9 8 13.F 12.F -353 233 3161. 12.862 •
............................... . ................... ..

TOTAL 79.077 -86.524 38773.

NA_ 208.830 - 395. 605 18.752
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SIMPLE STRUCTURE RUN 3A, CHICAGO INCREASED ROOF INSULATION DOE-2.1E-001 Thu Nov 4 16:29:40 1993SDL RUN 2
DESIGN-DAY SIZING OF VAV SYSTE24 SHOW ALL REPORTS

REPORT- SS-J SYST_ PEAK HEATING AND COOLING DAYS FOR SYST-I WEATHER FILE- TRY CHICAGO
.................................................................................................................................

..... C OOL I NG ........ H EAT I NG- - - DAY COOLING PEAK

JUL 15 FEB 4 JUL 8

HOURLY HOURLY HOURLY

COOLING SENSIBLE DRY- WET- HEATING DRY- WET- COOLING SENSIBLE DRY- WET-

LOAD HEAT BULB BULB LOAD BULB BULB LOAD HEAT BULB BULB

HOUR (KBTU) RATIO TD'IF TEMP (KBTU) TEMP T_4P (KBTU} RATIO TEMP T_4P

1 0.000 0.000 77.F 72.F 0.000 ll.F 9.F 0.000 0.000 76.F 68.F
2 0.000 0.000 77.F 72.F -100.562 11.F 9.F 0.000 0.000 76.F 68.F
3 0.000 0.000 76.F 71.F 0.000 IO.F 9.F 0.000 0.000 75.F 68.F

4 0.000 0.000 75.F 71.F -108.452 9.F 8.F 0.000 0.000 74.F 68.F
5 0.000 0.000 73.F 70.F 0.000 8.F 7.F 0.000 0.000 73.F 67.F
6 0.000 0.000 72.F 70.F -119.407 7.F 6.F 0.000 0.000 72.F 67.F
7 208.830 * 0.881 72.F 70.F 0.000 6.F 5.F 191.575 " 0.928 72.F 67.F

8 199.172 * 0.861 75.F 70.F -395.605 7.F 6.F 196.065 " 0.870 77.F 70.F

9 177.857 0.873 76.F 69.F -246.265 7.F 6.F 188.506 0.861 83.F 72.F

I0 173.407 0.883 78.F 69.F -194.114 IO.F 9.F 193.424 0.842 86.F 74.F

11 169.101 0.880 80.F 70.F -163.056 14.F 13.F 186.416 0.861 89.F 74.F
12 154.657 0.993 81.F 70.F -139.462 18.F 17.F 169.024 0.893 90.F 73.F

13 161.425 0.865 82.F 71.F -118.089 23.F 21.F 173.001 0.896 91.F 73.F

14 158.620 0.887 83.F 70.F -103.090 24.F 22.F 174.959 0.887 92.F 73.F

15 152.590 0.893 81.F 69.F -90.578 24.F 21.F 177.597 0.866 92.F 74.F

16 144.039 0.885 80.F 69.F -85.341 23.F 22.F 166.044 0.891 93.F 73.F

17 142.142 0.873 79.F 69.F -80.663 22.F 21.F 162.546 0.889 93.F 73.F

18 0.000 0.000 77.F 67.F -78.142 21.F 20.F 0.000 0.000 92.F 73.F

19 0.000 0.000 76.F 67.F 0.000 20.F 19.F 0.000 0.000 90.F 72.F
20 0.000 0.000 74.F 66.F 0.000 19.F 17.F 0.000 0.000 83.F 70.F

21 0.000 0.000 71.F 65.F 0.000 20.F 18.F 0.000 0.000 82.F 68.F
22 0.000 0.000 69.F 64.F 0.000 21.F 19.F 0.000 0.000 82.F 70.F
23 0.000 0.000 67.F 63.F 0.000 22.F 20.F 0.000 0.000 82.F 70.F

24 0.000 0.000 67.F 63.F 0.000 22.F 20.F 0.000 0.000 80.F 69.F
..........................

SUN 1979.156

MAX 208.830 -395.605

SYST []4-TYPE VAVS SOFT/TON 287.3

COOLING PEAK 41.77 (BTU/HR- SOFT) HEATING PEAK -79.12 (BTU/HR- SOFT)

SUPPLY AIR PEAK FLOW 1.50 (CFH/SQFT) MIN-OAIPERSON 20.40 (CFM)

OA FRAC AT CLG PEAK 0.156 OA FRAC AT HTG PEAK 0.21]

ASTERISKS INDICATE HOURS LOADS NOT MET
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SIMPLE STRUCTURE RUN 3A. CHICAGO INCREASED ROOF INSULATION DOE-2.1E-001 Thu Nov 4 16"29:40 1993PDL RUN 2

DESIGN-DAY SIZING OF VAV SYST_ SHOW ALL REPORTS

REPORT- PV-A EQUIPMENT SIZES WEATHER FILE- TRY CHICAGO
............................................................... . ................................. .°... .................. ..... ....

...................... . ........... .. ....... . ........................................

NUMBER NUMBER NUMBER N_BER NUMBER NUMBER

E Q U I P M E N T SIZE INSTD SIZE INSTD SIZE INSTD SIZE INSTD SIZE INSTD SIZE INSTD
(MBTB/H) AVAIL (MBTU/H) AVAIL (MBTU/H) AVAIL (I(BTU/H) AVAIL (MBTU/H) AVAIL (MBTU/H) AVAIL

................................................ . ...... . ..................... .

HW-BOILER 0.457 I I

HERM-REC-CHLR 0.222 1 1
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SIMPLE STRUCTURE RUN 3A. CHICAGO INCREASED ROOF INSULATION DOE-2. lE-001 Thu Nov 4 16:29:40 1993PDL RUN 2

DESIGN-DAY SIZING OF VAV SYSTI_ SHOW ALL REPORTS

REPORT- PS-A PLANT ENERGY UTILIZATION SU_4ARY WEATHER FILE- TRY CHICAGO
.................................................................................................................................

e

S I T E E N E R O Y . SOURCE
t

2 3 4 5 6 7 8 9 10 11 12 13 * 14

TOTAL TOTAL TOTAL WASTED FUEL ELEC FUEL ELEC FUEL TOTAL TOTAL • TOTAL

HEAT COOLING ELECTR RCVRED RCVRABL INPUT INPUT INPUT INPUT INPUT FUEL SITE . SOURCE

LOAD LOAD LOAD ENERGY ENERGY COOLING COOLING HEATING HEATING ELECT INPUT ENERGY • ENERGY

MONTH (MBTU) (MBTU) (MWH) (HBTU) (HB'rU) (MBTU) (MWH) (MBTU) (MWH) (NBTU) [MBTU) (MBTU] " (MBTU)
.. ........... . ....... . ......................... .... ............. .. .................... ._.. • .......

e

JAN 25.4 0.0 4.0 0.0 0.0 0.0 0.0 39.8 0.7 0.0 39.8 53.4 • 80.5

FEB 19.8 0.0 3.4 0.0 0.0 0.0 0.0 30.9 0.5 0.0 30.9 42.5 • 65.7
t

MAR 12.1 0.0 3.5 0.0 0.0 0.0 0.0 19.1 0.4 0.0 19.1 31.1 * 55.2

APR 3.0 1.9 3.6 0.0 0.0 0.0 0.3 4.8 0.1 0.0 4.8 17.2 t 41.8

MAY 0.1 5.3 4.0 0.0 0.0 0.0 0.7 0.2 0.0 0.0 0.2 13.8 . 41.1

JUN 0.0 14.2 5.0 0.0 0.0 0.0 1.8 0.0 0.0 0.0 0.0 17.0 * 51.1

JUL 0.0 26.4 6.8 0.0 0.0 0.0 3.0 0.0 0.0 0.0 0.0 23.1 * 69.2

AUG 0.0 22.6 6.3 0.0 0.0 0.0 2.7 0.0 0.0 0.0 0.0 21.4 • 64.3

SEF 0.0 9.8 4.4 0.0 0.0 0.0 1.3 0.0 0.0 0.0 0.0 15.0 * 45.0

OCT 0.8 3.2 3.8 0.0 0.0 0.0 0.5 1.3 0.0 0.0 1.3 14.1 • 39.8

NOV 9.6 0.4 3.3 0.0 0.0 0.0 0.1 15.3 0.3 0.0 15.3 26.5 • 48.9

DEC 19.2 0.0 3.7 0.0 0.0 0.0 0.0 30.1 0.5 0.0 30.1 42.7 * 67.9
e

===-=== ==:===- :===::= ..====== ==-===- ===.-=:= __=::__=__ ====-== =._:.=== ==::=:= .==._==: _===_=: • ====_._-=

TOTAL 90.1 83.8 51.6 0.0 0.0 0.0 10.3 141.6 2.6 0.0 141.6 317.8 " 670.4
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SIMPLE STRUCTURE RUN 3A, CHICAGO INCREASED ROOF INSULATION DOE-2.1E-001 Thu Nov 4 16:29:40 1993PDL RUN 2
DESIGN-DAY SIZING OF VAV SYSTI_4 SHOW ALL REPORTS

REPORT- PS-D PLANT LOADS SATISFIED WEATHER FILE- TRY CHICAGO
........... . ........................................................................... .. ............ . ..... . .....................

HEATING LOADS MBTU SUPPLIED PCT OF TOTAL LOAD
..................... . ................................ '.

HW-BOILER 90.1 100.0
m,,=_---z=E==z zm_"Es_zzsszuzl.-

LOAD SATISFIED 90.1 100.0

TOTAL LOAD ON PLANT 90.1

COOLING LOADS MBTU SUPPLIED _ OF TOTAL LOAD
.......................................... .... .........

HERM-REC-Ch'LR 83.8 100.0
_==zn------.--- =--.- =z_--.---=_ == uz =.-= ==

LOAD SATISFIED 83.8 100.0

TOTAL LOAD ON PLANT 83.8

ELECTRICAL LOADS KWH SUPPLIED PCT OF TOTAL LOAD
.......................................................

ELECTRICITY 51640.9 100.0

= _-_-=_-=-_-= _-_-_--_ _--__-== =_-.-_.= =-__-.--__-_-

LOAD SATISFIED 51640.9 100.0

TOTAL LOAD ON PI_ 5]639.6
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SIMPLE STRUCTURE RUN 3A, CHICAGO INCREASEDROOF INSULATION DOE-2.1E-001 Thu Nov 4 16:29:40 1993PDL RUN 2
DESIGN-DAYSIZING OF VAV SYSTE_I SHOW ALL REPORTS
REPORT- PS-D PLANT LOADS SATISFIED WEATHER FILE- TRY CHICAGO
..............................................................................................................(CONTINUED)........

SUMMARY OF LOADS MET

TOTAL LOAD TOTAL PEAK HOURS
TYPE OF LOAD LOAD SATISFIED OVERLOAD OVERLOAD OVqERLOADED

(MBTU) (_TU) (MBTU) (MB'ru)
......... ........... . ....... .. . ....... . .... . ......... . ................

HEATINGLOADS 90.1 90.1 O.000 O.000 0
COOLING LOADS 83.8 $3.8 0.000 0.000 0
ELECTRICAL LOADS 176.2 176.2 0.000 0.000 0
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SIMPLE STRUCTURE RUN 3A, CHICAGO INCREASED ROOF INSULATION DOE-2.1E-001 Thu Nov 4 16:29140 1993PDL RUN 2

DESIGN-DA_ SIZING OF VAV SYST_ SHOW ALL REPORTS

REPORT- BEPS BUILDING ENERGY PERFORMANCE SUMMARY WEATHER FILE- TRY CHICAGO
...... ........... ... .... . ..... .......................-........ ............. .... ..... ..... ..... °.°°.......°.°... ..... .......°..-..

ENERGY TYPEz ELECTRICITY NATURAL- GAS

UNITSz MBTU

CATEGORY OF USE

AREA LIGHTS 74.7 0.0

MISC _UI FI4T 44.7 O. 0

SPACE HEAT 6.9 141.6

SPACE COOL 26.6 O. 0

HEAT REJECT 5.9 O. 0

PUMPS & MISC 4.6 0.0

VENT FANS 12.9 0.0

TOTAL 176.2 14I.6

TOTAL SITE ENERGY 317,85 MBTU 63.6 KBTUISQFT-YR GROSS-AREA 63.6 KBTUISQFT-YR NET-A{_

TOTAL SOURCE ENERGY 670.40 MBTU 134.1 KBTUISQFT-YR GROSS-AREA 134.1 KBTUISQFT-YR NET-AREA

PERCENT OF HOURS ANY SYSTEM ZONE OUTSIDE OF THROTTLING RANGE = 1.4
PERCENT OF HOURS ANY PLANT LOAD NOT SATISFIED = 0,0

NOTEs ENERGY IS APPORTIONED HOURLY TO ALL END-USE CATEGORIES.
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SIMPLE STRUCTURE RUN 3A, CHICAGO INCREASED ROOF INSULATION DOE-2,1E-001 Thu Nov 4 16s29z40 1993EDL RUN 2
DESIGN-DAY SIZING OF VAV SYSTEM SHOH ALL REPORTS
REPORT- EV-A LIFE-CYCLE COSTING PARAMETERSAND BUILDING COMPONENT COST INPUT DATA
........ ..... .......... ...... . ....... ..-. .... .................................,,.. ........ . ...... ..... ...... . ............. .......--

LIFE-CYCLE COSTING PARAMETERS
........................ .....

LABOR MATERIALS
DISCOUNT INFLATION INFLATION PROJECT

RATE RATE BATE LIFE
(PERCENT) (PERCENT) (PERCENT) (YRS)
..................... ...... ........

5.0 0.0 0.0 25.0

BUILDINGCOHPONENTCOST INPUT DATA (CURRENTDOLLARS)
............. . .......................... ....... .....

UNIT UNIT UNIT UNIT
UNIT INSTALL ANNUAL MINOR MINOR MAJOR MAJOR
FIRST -ATION MAINT OVERHAUL OVERHAUL OVERHAUL OVERHAUL

NUMBER LIFE COST COST COST COST INTERVAL COST INTERVAL
COST NAME OF UNITS UNIT NAME (YRS) ($) ($) ($) ($) (YRS) ($) (YRS)
........... . .......................................... . ..........................

ROOF-INSUL 5000.0 SOFT 999.0 0.80 0.30 0.00 0.00 999.00 0.00 999.00
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SIMPLE STI_UC'TUR£RUN 3A0 CHICAGO INCRF.AgEDROOF IHSUI.,ATION DO{-2,1_-001 Thu Nov 4 16_29:40 i993EDL RUN 2
D{SION-DAYSIZING OF VAV SYSTI_M SHOW ALL REPOR']'S
REPORT-ES-A ANI_AL ENERGYANDOPERATIONSCOSTSAND SAVINGS
..................... ............. ........................................................ .... ....................................

EN £ R O Y ( $ ) 0 PER AT I 0 N S ( S ) TOTAL
............................................................................ SAVINGS-

£N£RGY DIERGY EN£ROY OPRNS OPRNSCOST -- THIS RUN OPRNS ER£RGY
COST COST COST COST ......................... COST PLUS

YEAR BASELINE THIS RUM SAVINGS BASELINE PIANT BUILDING TOTAL SAVINGS OPRNS
.... ........ .... . ..... .°..- ...-.... ..... ......°. ... .... ....° .....°..

I 4369 4111. 258 249, 249. 0. 249. 0. 258.
2 4431 4173. 258 238. 238. 0. 239. 0. 259.
3 4493 4236. 257 314 226. 0, 226. 88. 345.
4 4557 4301. 256 216 215. 0. 215. 1. 257
5 4622 4366. 256 205 205, 0. 205. O. 256
6 4688 4433. 255 272 195. 0. 195, 77. 331
7 4756 4502. 254. 186 186. 0. 186. O. 254
8 4824 4571. 253. 412 177. O. 177. 235. 488
9 4894. 4642. 252. 236 169. 0. 169. 67. 319
10 4966. 4714. 252. 161 161. 0. 161. 0. 252
11 5038. 4788. 250. 212 153. 0. 153. 59. 309
12 5113. 4863. 250. 146 146. 0. 146. 0. 250
13 5188. 4939 249. 139 139. 0. 139 O. 249
14 5265. 5017 248. 828 132. 0. 132 696. 944
15 5344. 5097 247. 126 126 0. 126 0. 247
16 5424. 5177 247. 279. 120 0. 120 159. 406.
17 5505. 5260 245. 159. 114 0. 114 45. 290.
18 5588. 5344 244. 109. 109 0. 109 O. 244.
19 5673. 5429 244. 104. 104 0. 104 O. 244.
20 5759. 5517 242. 531. 99 0. 99 432. 675.
21 5847. 5606 241. 94. 94 0. 94 O. 241.
22 5936. 5696. 240. 124. 90 0. 90 34. 274.
23 6027. 5789. 238. 85. 85 0. 85 O. 238.
24 6120. 5883. 237. 189. 81 0. 81 108. 345.
25 6215. 5978. 237. 108. 77 0. 77 31. 267.

........................................ ... ....... ... ...........

TOTALS(S) 130642. 124431. 6211. 5722. 3691. 0. 3691. 2031. 8243.
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$IHPLB STRUCTURERUN 3A, CHICAGO INCREASEDROOFINSULATION DOE-2.1E-O01 Thu Nov 4 16:29:40 1993EDL RUN 2
DESIGN-DAYSIZING OF VAV $YSTE34 SHOWALL REPORTS
REPORT-F_-B LIFE-CYCLE BUILDING AND FI._NT NON-1_4ERGYCOSTS
....................................... ...... ................ .... .................................. ...... ....... .......... ...°....

LIFE-CYCLE BUILDINGANDPLANTNON-ENERGYCOSTS ($1
.........................................-........

INVESTMENT
FIRST COST (FIF_TCOST
(INCLUDING PLUS

COST NAME INSTALLATION) REPLACEMENTS OPERATIONS TOTAL REPLACD4_4TS)
......... ....... ...... ........°..... ........ .... ... .............

ROOF-INSUL 5500, 0. 0. 5500. 5500.

PLANT_UIPMENT 29273. 0. 3691. 32964. 29273,
.. ........ .. ...... ......... .......... .... .... . ....... ._

TOTALS 34773. 0. 3691. 38464. 34773.

i
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SIMPLE STRUCTURERUN 3A, CHICAGO INCREASEDROOFINSULATION DOE-2.1E-001 Thu Nov 4 16z29140 1993EDL RUN 2
DE$ION-DAYSIZING OF VAV SYSTEM SHOWALL REPORTS
REFORT- Ir,S-c ENEROYSAVINGS, INVE_ITMENTSTATISTICS, ANDOVERALLLIFE-CYCLE COSTS

ImZROYSAVINGS
-...o.........

ANNUAL ANmJAL ANNUAL ANNUAL
ENERGYUSE IREI_Y USE D1EI_Y ENEMY

BASELINE THIS RUN SAVINGS SAVINGS
(_TU) (I,f_) (NBTU) (NWH) (NBI'U) (We'i) (FCI')

AT SITE 363.93 106.63 31"/.85 93.13 46.08 13.50 12."/

AT SOURCE "/09.6./ 207.93 670.40 196.43 39.2./ 11.51 5,5

I NVF.,%"TMENTSTATISTICS

PROJECTLIFE 25.0 YEARS

PATIOOF PATIO OF
LIFE CYCLE LIFE-CYCLE

PATIO OF ENERGYSAVINGS ENERGYSAVINGS
BASELINE SAVINGSTO DISCOUNTED (AT SITE) (AT SOURCE)

INVESTMENT REPLACEMENT INCRI_4EN'I'AL COST IHCR_IENTAL PAYBACK TO INCRD4ENTAL TO INCRENENTAL
THIS RUN COSTS INVESTMENT SAVINGS INVESTHENT PERIOD INVILqTMDIT INVESTMENT

($) ($) ($) ($) (SIR) (YEARS) (MBTU/$) (I_15) (MBTU/S) (MWH/S)
............... ----°° --°---- .... ° .......... ....... ... .... ... ....... ..... ..--°o.... ......................

34"/73. 0. 5475. 8243. 1.51 16.18 0.21 0.06 O.18 0.05"

OVERALLLIFE-CYCLECOSTS ($)
........ . ........... .......o

FIRST COST OPRNSCOST REPLACEMENTS ENERGYCOST T 0 T A L

BASELINE 29298. 5722. 0. 130642. 165662.

THIS RUN 34773. 3691. 0. 124431. 162894.
....... . ........... . ......................... . ..... .

SAVINGS($) -5475. 2031. O. 6211. 2768.

(PCT) -18.7 35.5 0.0 4.0 1.7

1.144



SINPLE s?Ruc'ru'l_ERUN3A, CHICAGO INCREASEDROOFINSULATION DOE-2.1R-001 Thu Nov 4 16t29_40 1993EDL RUN 2
D|$1ON-DA,Y $%ZIHO OF VAV SYS?ID,I gHOW _ REPOI_'P$
H_- _-D tWI_RGYCOS? $Ul,o4JmdW
--------------------------...---..--....-............................................................................ ,,.............

IIBTBRBD 'rO?AL V%R?UAL
|nROY CHAR(IB RA?E RA?IBU,SBD

t_ZLX?Y- RA?B RUOUI_E HL_I'ERS UHX?9/YR iS) ($/UH_?) ALL,YEAR?

ae.I_-?AJR%rF ID,BC?R%CI?Y 1 2 3 4 S 51641. KWH 3361. 0,0631 YR9

OA,O-RA?il NA?UP.A/,-(]AS I 2 ) 4 S 1415. ?HBN4S OSO. 0.6000 YH

:libmtB asallall8 al aeal

4111.

BHB_Y COS_IOItOSSBL,DGARBA_ 0.9:3
EHEROY00$'2/HL'1'Bt,l:X:]AP.EAI 0.82
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SXHPI,ESTRUCTURERUN3A, CHZCAOO INCREASEDROOFINSULATION DOE-2.11-00! Thu Nov 4 16z29s40 19939OL AUX 2
OBION-DAY SIZING Or VAV SYSTm |HO_I ALL REPORTS
UeORT- IIS-I_ S_Y Or UTILZTY-PATI_, II,llc-TAnlrr

UTILI?Y-PATEs EL|C-TARIFF USOURCfC; E.,IDCTRICITY DIRA_ID-WlHDOWsHOUI_ 3413. IffU/I(WH
METERS; 1 2 3 4 5 BILLING-DAYs 31 It,AYE-LIMITATIONs 0.0000

POt_Zl_-FAC'rORs0.90 lCXC|SS-KVAI_-FPACs0.30 IU(¢I_$S-KVAR-CHOs 0.0000

PA?II-QUALIIeICATIONS IM,C_K-CHARQE.q DENAND-RATCHETS NIN-NON-PATCHETS
................................ ...-................................ ..........°..... .........,,......

NZN-E_RaYt O. 0
NAX-IINIIROY: 0.0
NIN-DENANDs 0.0
N_X-DENAJv'Ds 0.0

OUALIFY-PATE; JU.4_-14OHTH$
USE-NIN-QUNJs 140

NETERED BILLING NE?ERED BILLINO IWSROY DDIARD ENIRGY PIXBO NININUN VIRTOAb TOTAL
ENERGY ENERGY DENAND DI_AND CHAR(H_ CHARGECST kJ)J TAXES SURCHRO CHAROE CHARGE PATE CHARGE

Nolfrx KWH _ iC_ I_ ($) ($) (4) ($1 ($) (4) ($) (S/UNIT) IS)
_et_ eme.e..m t_mm.m.. ..mm..ee me.t*e.e wm.e.., m*m..m I .....el .lee.It .ee...t .....m. l.e.te. .. e.e.. .*.el..

JAN 3972 3972 16.3 16.3 247 0 0 0 0 0 0 0.0622 247

FEB 3400 3400 16.2 16.2 212 0 0 0 0 0 0 0.0623 212

MAR 3525 3525 16.2 16.2 220 0 0 0 0 0 0 0. 0624 220

APR 3613 3613 20.1 20.1 228 0 0 0 0 0 0 0.0632 229

NAY 3993 3993 26.4 26.4 253 0 0 0 0 0 0 0.0635 253

JUN 4992 4992 30.4 30.4 318 0 0 0 0 0 0 0,0637 319

JUL 6757 6757 37,6 37.6 430 0 0 0 0 0 0 0.0636 430

AUG 6276 6276 32.8 32.9 400 0 0 0 0 0 0 0.0639 400 "

$EP 4396 4396 28.7 28.7 290 0 0 0 0 0 0 0.0637 280

OCT 37,%5 3755 20.2 20.2 239 0 0 0 0 0 0 0.0634 239

NOV 3274 3274 20. I 20. ] 204 0 0 0 0 0 0 0.0624 204

DEC 3698 3689 16.2 16,2 230 0 0 0 0 0 0 0.0624 230
mmmmsmms jsn_z_ms t D_nl, _',,e u t a':m:ss _u_z t m s ,m:=" ,- " zs m IllSllz II_llal_lJ am_ll_m mz II llnssz_ _ 81NI_ n_ll m_ll_ _1_

TOTAL 51641 51641 37.6 3261 0 0 0 0 0 0.0631 3261
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8INPLB 8TRUC']'URERUN 3A. CHICAGO INCREASEDROOFINSULATION DOE-2.1E-001 Thu Nov 4 16_29t40 2993EDL, RUN 2
DESION-DAY$IZII_ OF VAVSYSTDI SHOW_ REFORT$
REPORT-P-_ 9UHMARYOF UTILITY-ILk?El Ok_-Rk'rE

UTII, ITY-&kTE_ GAS-RATE RESOURCE_NATURAL-GAS DgH31klD-WlNl_". HOUR 100000. BTU/THERNS
14ETEI_ 1 2 3 4 5 BILLING-DA. 31 RA?E-LINI?A?ION: 0.0000

PATI_-OUALIFICATiONS BLOCK-CHAROES DIg4ANO-RATCHETS NIN- MON-P,ATCHETS
................................ ................................. .... ..........°.... ................

NIN-IBHEROYI O. 0
NAX-BNtl_GYs O. 0
NIN-DDIANDs O. 0
NAX-DII_'4DI O,0

QOA3.,IleY-P,A?E1 ALL-NOWI'HS
tlJ_g-NIN-OUkLz NO

METERED BILLIHO METERED BILLING DiRROY DDIAND DIRRGY FIXED NININUH VIRTUAL TOTAL
DiERGY ENEROY DDIAND • DEMAND CHAROE CHAROE CST ADJ TAXES SURCHRO CHAEGE CHAROE RATB CHARGB

NOI_H THEP,_ THEN49 THERM9 ?HBP,M8 ($) (S) ($) ($) (S) (S) ($) ($/UHIT) ($)
..... ........ ........ .°.... .... ...... ....... ..° .... . ....... ....o.. ....... ....... ....... ...°... .......

JAN 398 398 5.1 5.1 239 0 0 0 0 0 0 0.6000 239

FEB 309 309 5.1 5.1 185 0 0 0 0 0 0 0.6000 185

191 191 4.7 4.7 115 0 0 0 0 0 0 0.6000 115

AFR 48 48 2.8 2.8 29 0 0 0 0 0 0 O.6000 29

MAY 2 2 0.4 0.4 1 0 0 0 0 0 0 0. 6000 1

0 0 O.0 O.0 0 0 0 0 0 0 0 O.0000 0

JUL 0 0 0.0 0.0 0 0 0 0 0 0 0 0.0000 0

AUG • 0 0 0.0 0.0 0 0 0 0 0 0 0 0.0000 0

SEP 0 0 0.2 0.2 0 0 0 0 0 0 0 0.6000 0

OCT 13 13 2.4 2.4 8 0 0 0 0 0 0 0.6000 8

NOV 153 153 3.4 3.4 92 0 0 0 0 0 0 0.6000 92

DEC 301 301 4.6 4.6 181 0 0 0 0 0 0 0.6000 181

TOTAL 1416 1416 5.I 850 0 0 0 0 0 0.6000 850
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31-Story Oft'ice Building

Plan and elevation views. Each floor is divided into four perimeter zones and one
core zone.
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31-Story Office Building, LOAD1

DrawBDL axonometric view of top floor and mid-floor (multiplier -_- 30) as input
:to BDL. The roof and interior surfaces are not shown.

791-8074A
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LDL PROCESSOR INPUT DATA

Wed Nov I0 14:35:12 1993LDL RUN 1

t 2 t TITLE LINE-I t31-STORYOFFICE BLDG, CHICAGO - LOADI*
, 3 t LINE-2 tSTD ASHRAE WEIGHTING FACTORS t ,.
" 4 •
• 5 * ABORT ERRORS ..
* 6 * DIAGNOSTIC WARNINGS ..
• 7 *
t 8 t LOADS-REPORT SU_IARY=(LS-C, LS-D) ..
" 9 • RUN-PERIOD JANt 19ss T.RU DEC31 198s ..
• I0 • BUILDING-LOCATION LATITUDE=42 LONGITUDE=88
" II * TIME-ZONE=6 ALTITUDE=610 ..
• 12 "
. 13 t S BUILDING DESCRIPTION
" 14 "
" 15 " $ STRUCTURE STEEL FRAME WITH 4IN CONCRETE FLOORS AND ROOF. 31 OCCUPIED
. 16 • S STORIES, 13FT FLOOR TO FLOOR HEIGHT, 9FT CEILINGS. RETURN
• 17 " S AIR CEILING PLENUMS ARE NOT DEFINED PER SE -- INPUT USES THE
" 18 " $ SIMPLER APPROACH OF RETURN-AIR-PATH: DUCT.

19 •
• 20 • S CURTAIN WALL USING CODE-WORDS FROM DOE-2 LIBRARY ( REFERENCEMANUAL PART 2 )
* 21 " $ AND STARTING WITH OUTSIDE WORKING INWARD: I/4IN SPANDREL GLASS
* 22 " S ( NOT IN LIBRARY - SEE MATERIAL SPGL ); 2IN POLYSTRENE INSUL
* 23 • $ R-8 (IN35);STEEL BACKPANEL {AS01};21N AIRSPACE {AL21};
" 24 • $ 3/41N GYPSY! BOARD FINISH (GP03} .
" 25 "
" 26 t $ ROOF ROOF GRAVEL (RG02);BUILT-UP ROOFING [BR01)"31N ROOF INSUL R-8
* 27 * $ (IN76); 41N CONCRETE (CC03); INSIDE-FILM-RESISTANCE.76 .

* 29 • $ WINDOWS DOUBLE-GLAZEDTINTED, SOLARTRANSMITTANCE=.53,GLASS TYPE CODE=5.
t 30 t $ WINDOWS HAVE INSIDE BLINDS WITH A 70% PROBABILITYOF BEING PULLED
" 31 " $ IF TRANSMITTED DIRECT SOLAR RADIATION EXCEEDS 40BTUH PER SQFT.
• 32 " $ BLINDS ARE CONSIDEREDTO BE REOPENED WITH A PROBABILITYOF 50%
• 33 . $ WHEN TRANSMITTED DIRECT SOLAR IS LESS THAN 40BTUH PER SQFT.
• 34 .
• 35 " S INTERIORS CEILINGS ARE SUSPENDEDACCOUSTIC TILE,
" 36 " $ PARTITIONSSIMULATE CONVECTIVE HEAT TRANSFER BETWEEN CORE AND
• 37 * $ PERIMETERSPACES USING A U-VALUE OF 1.5 BTUHISQFT-F
" 38 _
" 39 " $ SPACE LOADS LIGHTING IS RECESSED FLUORESCENTAT 1.5 WATTS/SQFr.
" 40 t $ OFFICE EQUIPMENT IS 1 WATTS/SQFT.
" 41 * $ PEOPLE: 100SQFT/PERSONFOR PERIMETERSPACES
" 42 * $ 200SQFT/PERSONFOR CORE AREAS.
" 43 " $ INFILTRATION IS .3 AIR CHANGES/HRFOR PERIMETERAREAS WHEN FANS
_ 44 * $ ARE OFF, AND .06 AIR CHANGES/HRWHENFANSARE ON.
° 45 "
* 46 • $ HVAC DESCRIPTIONSARE GIVEN WITH EACH INDIVIDUALSYSTD4 AND PLANT INPUT.
" 47 *
• 48 * $ MATERIALS NOT IN DOE-2 LIBRARY
* 49 "
t 50 " SPGS=HATERIAL TH=.0208 COND=.590 DENS=f72. S-H=.20
• 51 *
" 52 " $ WALL CONSTRUCTIONS
" 53 °
" 54 * ROOFER LAYERS MAT (RG02,BR01,1N76,CCO3}I-F-R .76 ..
" 55 " WALLER LAYERS MAT (SFGS,IN35,AS01,AL21,GPO3)..
t 56 " RF =CONSTRUCTION LAYERS=R_FER ..
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• 57 t WLI =CONSTRUCTION LAYERS=WALLER ..
* 58 . BW =CONSTRUCTION Urn.05 ..
* 59 • SB-U =CONSTRUCTION U,,I.5 ..
* 60 *
• 61 • S GLASS DESCRIPTION
* 62 *
• 63 • GTI GLASS-TYPE G-T-C S PANES 2 ..
* 64 •
* 65 * $ SCHEDULES
• 66 *
* 67 * OC1 .DAY-SCHEDULE (1,8) (0.) (9,10) (1.)
• 68 * (11,13) (.8,.4,.8) (14,24) (1.,1.,1.,
• 69 * .3,.1,.1,.1,0.,0.,0.,0.) ..
* 70 * 0C2 -DAY'SCHEDULE (1,24) (0.0) ..
• 71 • PEOPLE -WEEK-SCHEDULE (NON,FRI) OCl (WEH) OC2 ..
• 72 * OCCUP .SCHEDULE THRUDEC 31 PEOPLE ..
• 73*
• 74 * L1 -DAY-SCHEDULE (1,6) (.05) (7,24) (.1,.9,.9,
• 75 • .gs,.gs,.g5,.8,.8,.9,.9,.g5,.8,.7,.6,

* 76 * .4,.3,.2,.2) ..
* 77 * 1,2 -DAY-SCHEDULE (1,24) (.05) ..
• 78 • LIGHTS -WEEK-SCHEDULE (HON,FRI) LI (WEH) 1,2 ..
• 79 • LTI -SCHEDULE THRUDEC 31 LIGHTS ..
• 80 *
* 81 * ES1 -DAY-SCHEDULE (1,8) (0.) (9,20) (.35,.50,
• 82 * .SS,.9,.6,.8,.7,.75,.3,.3,.S,.0S)
• 83 * (21,24) (0.0) ..
* 84 * £$2 =DAY-SCHEDULE (1,24) (0.0) ..
* 85 * BOUIP =WEEK-SCHEDULE (MON,FRI) PSI (WEH) ES2 ..
• 86 * _1 ,,SCHEDULE THRUDEC 31 EQUIP ..
* 87 *
• 88 • 11 =DAY-SCHEDULE (1,7) (1.) (8,18) (0.2)
* 89 • (19,24) (1.) ..
• 90 • I2 =DAY-SCHEDULE (1,24) (1.) ..
• 91 • INFILT =WEEX-SCHEDULE (HON,FRI) II (WEH) 12 ..
• 92 • INFI =SCHEDULE THRU DEC 31 INFILT ..
* 93 •
* 94 * SHADE-MULT -SCHEDULETHRUDEC 31 (ALL) (1,24) (.5) ..
• 95 * CLOSE-SHADE =SCHEDULETHRU DEC 31 (ALL) (1.24) (40) ..
* 96 * OPDI-PROB -SCHEDULETHRU DEC 31 (ALL) (1,24) (.S) ,.
* 97 *
* 98 • $ SPACE DESCRIPTIONS
* 99 *
* 100 * OFFICE =SPACE-CONDITIONS TERPERATURE=(75) FLOOR-WEIGHT=70
* 101 * LIGHTING-W/SQFT=I.5 EQUZPMENT-W/SQFT=I
° 102 * PEOPLE-HEAT-GAIN=450
* 103 * EQUIP-SCHEDULE=EQ1LIGHTING-SCHEDULE=LT1
* 104 * PEOPLE-SCHEDULE=OCCUPAIR-CHANOES/HR=.3
* 10S * INF-SCHEDULE=II_'I LIGHT-TO-SPACF,-.80
• 106 • INF-METHOD=AZR-CHANGE
* 107 * LIGHTIHG-TYPE=REC-FLUOR-RV ..
• 108 •
• 109 • A-STORAGE =SPACE T_PERATURE=(75) FLOOR-WEIGHT=IS0
• 110 * VOLUME=400000 AREA-20000
* III * LIGHTING-WISQFT=I.5
* 112 * LIGHTING-SCHEDULE=LTI ..
• 113 * UNDERGROUND-WALL ARRA=I2000 CONSTRUCTION=BW ..
• 114 • UNDERGROUND-FLOORAREA=20000 CONSTRUCTION=BW..
* 115 *
• 116 • SET-DEFAULT FOR EXTERIOR-WALL HEIGHT=I3.0 AZIMUTH=180 ..
* 117 * SET-DEFAULT FOR WINDOW HEIGHT=6.S Y=2.S GLASS-TYPE=GTI
* 118 * MAX-SOLAR-SCH=CLOSE-SHAD£
• 119 • WIN-SHADE-TYPE-MOVABLE-INTERIOR
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• 120 * SHADIHG-SCHEDULE=SHADE-I(tILT
" 121 • OPE:_-SHADE-SCH=OPEN-9ROB
• 122 • SUN-CTRL-PROB-.7 ..
" 123 •
• 124 • RZ1 =SPACE SPACE-CONDITIONS=OFFICEVOLt, E=107100
• 125 • AREA=11900 NUMBER-OF-PEOPLE=60
• 126 • AZR-CI_U'GES/HR=0.01 X=15 Y=15 Z=390 ..
• 127 • ROOF1 =ROOF HEIGHT=IT0 HI_H=70 AZIH!3TH=180 TILT,,0
" 128 * GND*REFLECTANCE_0 CONSTRUCTION=RF ..
• 129 • IRZ2 =INTERIOR-WALL NEXT-TO RZ2 AREA=IS30
• 130 * CON_'TRUCPION=SB-U..
" 1)1 • IRZ3 =INTERIOR-WALL NEXT-TO RZ) AREA=6]0
• 132 • CONSTRUCTION=SB-U ..
• 133 • IRZ4 =INTERIOR-WALL LIKE [RZ2 NEXT-TO RZ4 ..
• 134 • IRZ5 =INTERIOR-WALL LIKE IRZ3 NEXT-TO RZ5 ..
• 13S *
• 136 * RZ2 =SPACE SPACE-CONDITIONS=OFFICE VOL_ME=24975
• 137 * AREA=2775 NI_B£R-OF-PEOPLE,28
• 138 • AZIMIffH=-90 Xml00 Z=390 o.
• 139 * E2 =_'TERIOR-WALL kqDTH=200 CONSTRE_'PION=krL,I ..
• 140 • W2 =WINDOW WIDTH,,200 ..
• 141 * ROOF2 =ROOF HEIGHT=IS WII)TH=185AZIMUTH=180 TILT=0
• 142 * GND-REFLECTANCE=0 CONSTRUCTION=RF .,
• 143 •
• 144 * RZ3 -SPACE SPACE-CONDITIONS=OFFICE VOLtME_II475
• 145 * ARFJ,=I275 NtMBER-OF-PEOPLE=I3
• 146 * AZD4UTH=]80 X=I00 Y=200 Z=390 .,
• 147 * E3 =EXTERIOI_-WALL WIDTH=100 CONSTRUCTZON=WLI..
• 148 • W3 =WINDOW WIDTH=Z00 ..
• 149 • ROOF3 =ROOF HEIGHT=IS WIDTH=85 AZIMUTH=IS0 TILT=0
• 150 * GND-REFLECTANCE=0 CONSTRL_'TION=RF.,
• 151 *
• 152 • RZ4 =SPACE LIKE RZ2 AZIMUTH=90 X=0 Y=200 ..
• 153 * EXTERIOI_-WALL LIKE E2 ..
• 154 * WINDOW LIKE W2 ..
• 155 * ROOF LIKE ROOF2 ..
• 156 "
• 157 • RZ5 =SPACE LIKE RZ3 AZIMUTH=0 X=O Y=0 ..
• 158 * EXTERIOR-WALL LIKE E3 ..
• 159 * WINDOW LIKE W3 ..
• 160 • ROOF LIRE ROOF3 ..
• 161 *
• 162 * TZI =SPACE LIKE RZI FLOOR-MULTIPLIER=30 Z=195 ..
• 163 * ITZ2 =INTERIOR-WALL LIKE IRZ2 NEXT-TO TZ2 ..
• 164 • ITZ3 =INTERIOR-WALL LIKE IRZ3 NEXT-TO TZ3 ..
• 165 * ITZ4 =INTERIOR-WALL LIKE IRZ2 NEXT-TOTZ4 ..
• 166 * ITZ5 =INTERIOR-WALL LIKE IRZ3 NEXT-TOTZ5 ..
• 167 •
• 168 • TZ2 =SPACE LIKE RZ2 FLOOI_-MULTIPLIER=30Z=195 ..
• 169 * EXTERIOR-WALL LIKE E2 ..
• 170 * WINDOW LIKE W2 .,
• 171 •
• 172 • TZ3 =SPACE LIKE RZ3 FLOOR-MULTIPLIER=30 Z=19S ..
• 173 * EXTERIOR-WALL LIKE E3 ..
• 174 * WINDOW LIKE W3 ..
• 175 *
• 176 * TZ4 =SPACE LIKE RZ4 FLOOR-MULTIPLIER=30 Z=195 ..
• 177 • EXTERIOR-WALL LIKE E2.,
• 178 * WINDOW LIKE W2 ..
• 179 *
• 180 * TZ5 =SPACE LIKE RZS FIX)OR-MULTIPLIER=30Z=195 ..
• 181 • EXTERIOR-WALL LIKE E3 ..
• 182 * WINDOW LIKE W3 ..
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" 183 t

;184• _ ..1,5 _o.,_ _o_ ..
" 186 • INPUT SYSTDI$ ..
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31-STORY OFFICE BLDG0 CHICAGO - LOADI STD ASHRAE WEIGHTING FACTORS DOE-2.1E-001 Wed Nov 10 14:35:12 1993LDL RUN 1

REPORT- LS-C BUILDING PEAKI_)ADCOMPONENTS WEATHER FILE- TRY CHICAGO
............................-....... ....... ...................... ........ ............--....--...-... .... ....o.... ...... . ...... ...

,t, BUILDING "*"

FLOOR AREA 640000 SQFT 59456 SQNT
VOLUME 5980000 C_FT 169354 CL_4T

COOLII_ lEAD HEATING LOAD
IS=ImS ES88W =SBSWBISS B szBma=.-mzs11=_s88tMsm

TIME JUL 9 4[q4 JAN 1 7AM

DRY-BULBTENP 94F 34C -IF -18C
WET-BULB TEMP 74F 23C -IF -18C

SENSIBLE LATENT SENSIBLE
(KBTU/H) ( KW } {KBTU/H) ( KW} (KBTU/H} ( KW)
. .................. . .... .... n.°.... .........

WALLCONDUCTION 316.266 92.666 0.000 0.000 -826.453 -242.151
ROOFCONDUCTION 40.922 11.990 0.000 0.000 -143.559 -42.063
WINDOWGLASS.FRMCOND 1681.924 492.804 0.000 0.000 -4335.515 -1270.306
WINDOW GLASS SOLAR 3562.686 1043.867 0,000 0.000 290.437 85 098
DOOR CONDUCTION 0.000 0.000 0,000 0.000 0.000 0 000
INTERNAL SURFACE COND 0,000 0.000 0.000 0.000 0.000 0 000
UNDERGROUNDSURF COND -17.600 -5.157 0.000 0.000 -56,000 -16 408
OCCUPAI_fSTO SPACE 1014,692 297.305 780,200 228.598 0,000 0 000
LIGHT TO SPACE 2123,957 622.319 0.000 0.000 58.976 17 280 "
EQUIPMENT TO SPACE 1376.767 403.393 0.000 0.000 0.000 0 000
PROCESS TO SPACE 0.000 0.000 0.000 0.000 0.000 0 000
INFILTRATION 52.818 15.476 57.857 16.952 -1150,446 -337 081

.°... ......... o ......o ............ . .........

TOTAL 10152.430 2974.662 838,057 245.551 -6162.560 -1805.630

TOTAL IOAD 10990.487KBTU/H 3220,213 KW -6162.560KBTUIH -1805.630 KW

TOTAL lOAD / AREA 17.17BTUIH.SQFT 54.160 W ISQMT 9.629BTU/H.SQFT 30.368 W ISQNT

ttettetttetetttfttteetgteettt_eetteetettttte#ttt_ettetteteettte!

* NOTE lITHEABOVE LOADS EXCLUDE OUTSIDE VENTILATION AIR "
* .... LOADS
" 2)TIMES GIVEN IN STANDARD TIME FOR THE LOCATION "
* IN CONSIDERATION
t t

te#tteeeetgetetttttttttttteegteteeeteettettttttttteeteteeeteteee
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31-STORY OFFICE BLDG, CHICAGO - LOADI STD ASH_ WEIGHTING FACTORS DOE-2.1E-001 Wed Nov 10 14:35:12 1993LDL RUN I

REPORT- LS-D BUILDING MONTHLY LOADS St_4AR¥ WEATHER FILE- TRY CHICAGO
............................................................................................ .... ..........................-...----

........ COOLING ................ HEATING ........... ELEC-- "

MA_X_ 14AXIMU_I ELEC- MAXDIUN
COOLING TI_ DRY- WET- COOLING HEATING TIME DRY- WET- HEATING TRICAL ELEC

, ENERGY OF MAX . BULB BULB LOAD ENERGY OF t4AX BULB BULB LOAf) ENERGY LOAD
NONTH (HBTU) DY HP., TD4P TEMP (KBTU/HR) (MBTU) DY HR TI_4P TD4F (KBTU/HR) (KWH) (KW)

JAN 675.06096 25 16 48.F 42.F 4729.054 -1853.456 I 7 -I.F -l.r -6162.559 332713. 1470.000

FEB 690.91943 25 16 27.F 22.F 5383.071 -1533.816 4 6 7.F 6.F -5747.923 314407. 1470.000

MAR 1013.27417 3 16 79.F 62.F 7047.375 -1015.720 24 6 0.F 7.F -5839.985 377263. 1470.000

APR 1531.55164 27 15 82.F 61.F 8907.365 -456.614 8 6 32.F 29.F -4188.527 361261. 1470.000

MAY 1839.31677 20 15 77.F 60.F 9168.952 -222.062 9 5 40.F 38.F -2772.635 332713. 1470.000

J_ 2483,81152 4 15 85.F 67.F 9600.896 -43.781 23 5 52.F 48.F -1251.471 361261. 1470.000

JUL 2974.76562 9 15 94.F 74.F 10152.431 -5.772 23 5 61.F 60.F -508.765 347563. 1470.000

AUG 2669.71099 12 15 85.F 72,F 9566.644 -12.595 5 5 55.F 54.F -604.197 362413. 1470.000

SEF 1039.08354 10 15 82.F 70.F 8046.675 -177.489 22 6 35.F 31.F -2652.321 346411. 1470.000

OCT 1240.67022 5 15 74.F 62.F 7701.893 -462.705 21 6 30.F 29.F -3022.637 332713. 1470.000

NOV 848.28808 2 15 75.F 61.F 7152.317 -1150.444 15 3 26.F 25.F -4633.106 331560. 1470.000

DEC 690.18445 10 15 41.F 35.F 4795.656 -1704.426 9 6 14.F 13.F -4923.012 347563. 1470.000 "
........ .... ....... ......... .......... ....... .... ....

TOTAL 18498.254 -8646.082 4147840.

MAX 10152.431 -6162.559 1470.000
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31-Story Office Building, LOAD1 --- Run I Systems, Plant, Economics

SDL PROCESSOR INPUT DATA

Wed Nov 10 14z35z12 1993SDL RUN 1

* 187 * TITLE LINE-4 *RUN I DUAL-DiETVARIABLE VOLUME SYSTm* ..
* 188 *
* 189 * $ HVAC SYSTEM DESCRIPTION
* 190 *
* 191 * $ DESIGN TEMPS COOLING76F HEATING 7OF.
* 192 * $ SYST_4 TYPE A SINGLE DUAL DUCT VARIABLE VOL_R4BSYSTEM SERVES THE ENTIRE
* 193 * $ BUILDING. THE SYST_I HAS A DRY BULB CONTROLLED ECONOMIZERWITH
* 194 * $ A LIMIT TEMPOF 68F, INLET VANESON BOTHSUPPLYAND RETURMFANS,
* 195 * $ AND THE DD/VAV BOXES HAVE A MINT.H_q4STOP OF 30t. THE TB4PERATURE
* 196 * $ OF THE COLD DECK SUPPLY AIR IS CONTROLLED BY THE WARMEST ZONE
* 197 * $ AND THE HOT DECK AIR BY THE COLDEST ZONE. MINIMUM VENTILATION
* 198 * $ AIR IS 20 CFM/FERSON AND THE SYSTDi OPERATES FROM 7AN TO 6RM ON
* 199 * $ WEEKDAYS AND IS OFF WEEK_DS AND HOLIDAYS, THERE IS A LOW
* 200 * $ LIMIT SBTPOIHT OF 55F TO PREVENT FREEZING.FROM MAY l THRU NOV 1
* 201 * $ THE SYSTEM IS ALLOWED TO CYCLE ON TO PROVIDE NIGHT VENTILATION
* 202 * $ FOR FREE OA COOLING BUT ONLY IF THE SPACE TEMP IS ABOVE 74F,
* 203 *
* 204 *
* 205 * SYSTE)IS-RBPORT SUI_4ARY:(SS-A,SS-C,SS-D,SS-J) ..
* 206 *
* 207 * $ SCHEDULES
* 208 *
* 209 * HRS1 = DAY-SCHEDULE(1,7) (0) (8,18) (1) (19,24) (0) ..
* 210 * HRS2 = DAY-SCHEDULE(1.24) (0) ..
* 211 * DAYS1 = WEEK-SCHEDULE(MON,FRI) HRS1 (WEH) HRS2 ..
* 212 * AHU-SCHED = SCHEDULETHRUDEC 31 DAYSI .. $ FANS$
* 213 *
* 214 * SUI_4ER-VENT = SCHEDULETHRUMAY! (ALL) (1,24) (0)
* 215 * TNRUNOV1 (ALL) (1,24) (1)
* 216 * THRU DEC31 (ALL) (1,24) (0) ..
* 217 *
* 218 * VENT-SETPT = SCHEDULE THRU DEC 31 (ALL) (1,24) 174) .,
* 219 *
* 220 * COOLON = SCHEDULETHRU DEC31 (ALL) (1,24) (55) ..
* 221 * HEATON = SCHEDULETHRU DEC3! (ALL} (1,24) (60) ..
* 222 *
* 223 * HP,SH1 = DAY-SCHEDULE(1,7) (55) (8,18) (70) (19,24) (55) ..
* 224 * HRSH2 = DAY-SCHEDULE(1,24] (55) **

* 225 * DAYHEAT = WEEK-SCHEDULE(NON,FRI) HRSH1 (WEH) HRSH2 ,,
* 226 * THEAT -- SCHEDULETHRU DEC 31 DAYHBAT .. $ HEATING$
* 227 *
* 228 * HRSCI = DAY'SCHEDULE (1,7) (99) (8,18) (76) (19,24) (99) ..
* 229 • HRSC2 = DAY*SCHEDULE (1,24) (99) ..

* 230 * DAYCOOL =WEEK-SCHEDULE (NON,FRI) HRSCI (WEH) HRSC2 ..
* 231 * TCOOL = SCHEDULE THRU DEC 31 DAYCOOL .. $ COOLING $
* 232 *
* 233 *
* 234 * $ ZONESUB-COI_DS
* 235 *
* 236 * SAIR = ZONE-AIR OA-CFM/PER=20 ..
* 2)7 *
* 238 * CONTF_)L = ZONE-CONTROL HEAT-TEMP-SCH=THEAT COOL-TEMP-SCH=TCOOL
* 239 * DESIGN-HEAT-T=70 DESIGN-COOL-T=74
* 240 * THERMOSTAT-TYPE=REVERSE-ACTION ..
* 241 *
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• 242 * $ ZONEDESCRIPTION
• 243 •
• 244 • RZ1 • ZONE ZONE-TYPE,CONDI?IONEDZONE-AIR=SAlE
• 245 * ZONE-CONTROLsCONTROLCPM/SQFT=.9 ,.
• 246 *
• 247 * RZ2 = ZONE LIKE RZI .
• 248 * RZ3 ,, ZONE LIKE RZ1 •
• 249 * RZ4 = ZONE LIKE RZ1 .
• 250 * RZ5 • ZONE LIKE RZi •
• 251 * TZI • ZONE LIKE RZl •
• 252 * TZ2 = ZONE LIKE TZI •
• 253 * TZ3 = ZONE LIKE TZI .
• 254 * TZ4 n ZONE LIKE TZI •
• 255 • TZ5 • ZONE LIKE TZI .
• 256 * A-STORAGEu ZONE LIKE RZ| AIR-C_NGES/HR=4 OA-CHANGESu0.5 ..
• 257 *
• 258 * S SYSTm SUE-COHNA_S
• 259 *
• 260 * S-CTPL • SYSTIDI-CONTROL COOLING-SCHEDULE,COOl,ON
• 261 * HEATING-SCHEDULE,HEATON
• 262 • HEAT-CONTROLsCOLDEST COOL*CONTROL,W_
• 263 * HAX-SUPPLY-T,,IOS NIN-SUPPLY-T,,SS ..
• 264 *

• 265 * S-FAN • SYSTEM-FANS FAN'SCNEDULEsAHU-SCHEDFAN-CONTROLalNLI_T
• 266 * SUPPLY-STATIC=5.5 SUPPLY-EFF=0.55
• 267 * RETURN-STATIC•2.0 Rl_ruP,N-EFF=0,S5
• 268 * NIGHT'VENT'CTRL_SCHEDULED.DmqAND
• 269 • NIGHT-VEMT-SCH,,SUHNER-V_IT
• 270 * NIGHT-VI_T-RATIOS,.(1, 1,1,0,0,0)
• 271 • NIGHT-CYCLE-CTRL=CYCLE-ON-FIRST ..
• 272 •

• 273 • S-TERN = SYSTEM-TERMZI%_/, NIN-CFN-RATIO=0.3 ..
• 274 •

• 275 * $ SYSTEMS DESCRIPTION
• 276 *

• 277 * DUAL-DUCT • SYSTEM SYST_-TYPE=DDS SYSTEM-CONTROL=S-CTRL
• 278 * SYSTO4-FANS•S-FAN VDrI'-Tl'24P-SCH,,VG'4T-SETPT
• 279 * SYST_-TERMINALaS-TEPJ( RETURN-AIR-PATHsDUCT
• 280 * ECONO-LIMIT-T=68 ZONE-NAMESz(RZI,RZ2,RZ3,
• 281 * RZ4,RZS,TZI,TZ2,TZ3,TZ4,TZ5,A-STORAGE)
• 282 • SUPPLY-CF14,750000..
• 283 •
• 284 * PLANT1 = PLANT-ASSIGI_IENT SYSTDI-NAMES= (DUAL-DUCT)
• 285 * INT-ELEC-KW= 10O $ FORELEVATORS
• 286 • INT-ELEC-SCH= "*CUP
• 287 * DHW-SIZE=O
• 288 * DHW-GAL/NIN = 2.22
• 289 * DHW-SCH • OCCUP ,.
• 290 "

• 291 • (El =DAY-SCHEDULE (1,8) (0.) (9,10) (1.)
• 292 * (11,13} (.8,.4,.9) (14,24) (1.,1.,1.,
• 293 • .3, .1..1..1,0.,0..0.,0,) ,.
•' 294 * 0C2 =DAY-SCHEDULE (1,24) (0.0) ..
• 295 • PEOPLE =WEEK-SCHEDULE (MON,FRI) (El (WEH) 0C2 ..
• 296 • (ECUP =SCHEDULE THRU DEC 31 PEOPLE ..
• 297 *
• 298 •
• 299 • END ..
300 * COMPUTE SYSTEHS ..

• 301 *

• 302 * INPUT PLANT ..
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P DL PROCESSOR INPUT DATA

Wed Nov 10 14:35z12 1993PDL RUN I

* 303 *
" 304 , PLANTI - PLANT-ASSIGNMENT ..
* 305 ,
* 306 " $ PLANT DESCRIPTION
, 307 •
, 308 • $ SCR_ TYPE CHILLERS ARE ALLOWED TO RUN ONLY IF OA TEMPERATURE IS ABOVE 60F.
" 309 • $ THE GAS BOILER IS ALLOWED TO RUN ONLY IF OA TEMPEPATURI';IS BELOW 60F.
, 310 • $ THESE LIMITS APE PLACED IN SYSTE_ISINPUTVIA COOLING AND HEATING SCHEDULES.
* 311 * $ ALL PIECES OF _UIPMENT ARE ALLIED TO SIZE AUTOMATICALLY.
t 312 * $ THE CHILLED WATER PUMPS ARE VARIABLE SPEEDWHEREAS THE HEATING PUMPS
* 313 • $ ARE CONSTANT SPEED (FLOW).CURVE-FIT COMMANDS ARE USED TO REPLACE THE STANDARD
314 • $ HERMETIC CENTRIFUGAL CHILLER DEFAULT CURVES AND THUS SIMULATE A SCR_ TYPE
3IS , $ CHILLER WITH MULTIPLE CONPRESSORS.

* 316 *
* 317 * PLANT-REPORT SUMMARYffi(PS-A,BEPS) ..
* 319 "
" 319 * SBOIL ,PLANT-_UIPHENT TYPE=HW-BOILER SIZE=-999 INSTALLED-NU_ER=2 ..
* 320 * DHWH zPIANT-_UIPHENT TYPE*DHW-HEATER SIZE -999 INSTALLED-NUMBER=2 ..
* 321 *
" 322 * PIA/,'T-PARAMETERS HCIRC-PUMP-TYPE=FIXED-SPEED
* 323 * CCIRC-PUMP-TYPEfVARIABLE-SPEED ..
* 324 "
* 325 * CMPC =PIANT-I._UIPMENT TYPEfHERM-CENT-CHLR SIZE,-999
, 326 . INSTALLED-NU_ER=2 ..
* 327 *
* 328 •
* 329 * CTOWER sp_dqT-_Ullqq_qT TYPE=COOLING-TWR SIZE=-999 ..
* 330 "
'* 331 • PART-LOAD-RAT|O TYPE"HERM'CENT-CHLR
332 * NIN-RATIO=0.1 MAX-RATIO--I.05OPERATING'RATIO=0.4 E'I-R=.23 ..

* 333 t
334 * DIAGNOSTIC COMMENTS ..
335 *

* 336 * BLR-HIR-FPLR CURVE-FIT TYPE LINEAR
* 337 * DATA (1.,1.) (.1,.109) ..

COEFFICIENT(I) : 0.01000000
COEFFICIENT(2) : 0.99000001
COEFFICIENT(3) : 0.00000000
COEFFICIENT(4) = 0.00000000
COEFFICIENT(5) = 0.00000000
COEFFICIENT(6) = 0.00000000

INPUT CALL
INDEPENDENT DEPENDENT DEPENDENT DIFFERENCE PRINT DIFF

1.000 1. 000
0.100 O. 109 O.109 0.000 0.000

ROOT MEAN SOUARE DIFFERENCE= 0.000
" 338 * SCI_W-EIR-FPLR CURVE-FIT TYPE QUADRATIC
* 339 * DATA (1.0,1.0) (.8,.7) (.6..45) (.4,.25) (.2..13) ..

COEFFICIENT(1) = 0.05225713
COEFFICIENT(2) = 0.22597121
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COEFFICIENT(3) ,, 0.72177273
COEFFICIElqr{ 4) • 0.00000000
COEFFICIENT(5) ,, 0.00000000
COEFFICIZRP(6) - 0.00000000

INPUT CAIL
INDEPENDENT DEPENDENT DEP_DENT D1FFEMNCE PRINT DIFF

I.000 I.000
O.800 O.700 O.695 O.005 0.719
0.600 0.450 0.448 0.002 0.516
O.400 O. 250 O.250 -0.008 3.252
O.200 O. 130 O.126 O.004 2.829

ROOT_ SQUAU DIFFE_NCE • 0.006
• 340 * SCREW-CAP-F? CURVE-FZ? TYPE BI-QU.k.DPATIC
" 341 " DATA {44,85,1.0) (40,75,.97) (40,85,.94) (40,95,.90) (44,75,1.03)
" 342" (44,95,.96) (50,75,1.13) (50,85,1.1) (50,95,1.06) ..

COEFFICIEI_(1) • 0.57026076
COEFFICIENT(2) • 0.00093'736
COEFFICIiUfl'{3) ,, 0.00016746

COEFFICIEI_(4) a 0.00501750
COEFFICIENt(5) • -0.00005008
COEFFICIENT{ 6) ,. -0.00000011

INPUT CALC
INDEPENDENT INDEPENDENT DEPENDENT DEP_4DENT DIFFERENCE PRCNTDIFF

44. 000 85. 000 1.000
40.000 75.000 0.970 0.970 0.000 0 003
40.000 85.000 0.940 0.940 0.000 0 003
40,000 95.000 0.900 0.900 0.000 0 005
44.000 '75.000 1.030 1.030 0.000 0 005
44.000 95.000 0.960 0.960 0.000 0 007
50.000 75.000 1.130 1.130 0,000 0 002
50.000 85.000 1.100 1.100 0.000 0 003
50.000 95.000 1.060 1.060 0.000 0 006

ROOT MEAN SQUARE DIFFERENCE= 0.000
• 343 " SCREN-EIR-PP CURVS-FIT TYPE BI-QUADI_TIC
" 344" DATA(44,85,1.0) (40,75,.88) (40.85,1.06) (40,95,1.26) (44,75,.84)
" 345" (44,95,1.18) (50,75,."/9) (50,85,.93) (50,95,1.09) ..

COEFFICIENT{ 1) = 0.03537060
COEFFICIENT(2) = -0.00968459
COEFFICIENT{ 3) = 0.00033442
COEFFICIENT(4) = 0.01752476
COEFFICIENT(5) = 0.00010020
COEFFICIENT{ 6) = -0.00039319

INPUT CALC
INDEPENDENT INDEPENDENT DEPENDENT DEPENDENT DIFFERENCE PRCNTDIFF

44.000 85.000 1.000
40.000 75.000 0.880 0.882 -0,002 0.173
40.000 85.000 I.060 1.060 0.000 0.017
40.000 95.000 1.260 1.258 0.002 0.146
44,000 75. 000 O.840 O. 837 0.003 O.334
44.000 95.000 I.180 I.182 -0.002 0.202
50. 000 75. 000 0. 790 0.'791 -0. 001 0. 097
50. 000 85. 000 0.930 0. 930 0,000 0. 027
50. 000 95. 000 1.090 I.089 0.001 0.113
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I_OO?_ SQUAREDIFrE_NCE • 0.002
• ]46 •
• ]4T * DIAONOSTICH_I_S ..
• 348 "
• 349 * IDOUIPI4EI_'QU-JU:)
• 350 * HW-BOILER-HII_*FFLRIK,R-HIA-LrFLR
• 3SI * HEIU4*CEI_-EIR-PPLR SCRI_-EIR-FFLR
• ]S2 * HEm'CEHT'CAF'I_ SCPJ_'CAP'I_
• 3S3 * HEIU4-CEHT-BIR-_ SCP._-EIA-F_ ..
• 3S4 *
• 3SS * DID ..
• 356 * CONPUTEPLANT ..
• 3ST * INPUt ECONONICS ..
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I_ DL P ROC ZS..qO R I N PUT DA ? A

Wed Nov 10 14s35J12 1993ED1.,RUN 1

• 358 * _Oe_ICS*IU_FORT S (_-D,_-|,I_$-! e) ..
• 359 *
• 360 * $ P._RGY COb'?Dr_CR;F_XON
• 3G_.*
• 362 * $ THE INPUT FOR U'?ZLXTYRATU I$ TH| SXMPLIU_ POSSIBLE. USZNOUNIPORNRATES
• 363 * $ FOR BOTHGASANDI_.,BL_RZCI?Y, ?Hl_lq_1S A FZXEDMONTHLYCHAROE/diD A RATE
• 364 * S L13¢l_A?IONON I_d_CTIRICITYOte "/ CStlTSlW,Iti, ?HI Di_A)II) CHARGE1S k NOMZNAL
• 365 * $ F_,? RATEor 5 DOZ,LARg/KMYE_-k, ROUND.
• 366 *
• 367 * I_I_C'RATll * I,l?13,rt'Y-RATE MSOUI_CI_ILI_rP.ICI?¥
• 368 * NONTH*CHOS,, 12000)
• 369 * ID1EROY'CHO• .055
• 3'70 * DD_D-CHG9 • (S)
• 371 * RATI-LDIITATION • .07 ..
• 3'72 *
• 373 * Qk$-ILA'I'I_ = U'J'ILTI'Y-RA?I_ USOURCI_,,NATURN,-OAS
• 374 * IDtERGY-CHGI,.70 .. $ DOLLAR$/THERM

:3",s:.,,o ..376 COI4PUTI_ECONOMICS..
" 3"/'; *
• 3'78 * INPUT $YSTD49 ..
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31-_rOllY OlerZC| El,IX], CHICA_:) - laOkD! STD ASl4RAENEIGHTZHGFACTOR3 DOE-2.1E-001 Wed Nov 10 1413S:12 199390L RUN !
RUN1 I)UAL-DUCTvARIABLE VOt,Ul_ SYSTDI

F,EPORT-b"V-k SYSTm Dr.,glONP_ER.q DUAl-DUCT MF'.ATHERFILE- TRY CHICAGO
.....,....,...,-,.--------..-*',,,.,---.. o.-.,..,,,..... ,,........ ,, ....-.....-....... ,..... ,..° .....,.......................-.,...., .-.

SYb"T04 SYSTEM ALTXTUDE FLOORARIrA MAX
NN42 TYPE NULTIPLIER ($Qiel' ) PEOPLE

OUM.-I)UCT DOS 1,020 640000,0 4402,

,gUPPGY F,ETUR,q OI_$ID| COOLING HEATING COOLING HIt,ATINO
FJldg I_.EC DI[LTA-T p.l_q ILI:C DI[LTA-T AIR CAJPACITYSEM$IBL| CAPACITY EIR EIR

(Clq4) (IN) (F) (CFM ) {IN) (F) PATIO (KETU/HR) ($XR) (KBTU/HR) (BTU/lffU) (BTU/BTU)

765000. $$0.282 ),6 765000. 320.102 1.3 0.122 2497S.171 0.745- 311507.746 0.00 0.37

SUPPLY iUOiAUS'T NINIHIJN OUTSIDE COOL1110 I_TRACTIOH HFJb.TZNG ADDITION
101_ FLObl FlOW F;_I FIZM AIR FLOW CAPACITY SEMSIELE PATE CAPACITY IU_TE
NAME (tie14 ) IClLeN) (KW) ILkTIO (CP)I ) {KBTUIHR) (SHR) (KBTUtHR) (KBTU/HR) (KBTU/HR) MULTIPLIER

RZl 9964. 0. 0.000 0.300 1224. 0.00 0.00 204.47 0.00 -376.66 1.0

RZ2 4917. O. 0.000 0.300 571. 0.00 0.00 100.91 0.00 -leS.ll 1.0

liE3 1525. O. 0.000 0,300 265. 0.00 0.00 31.29 0.00 -57.64 1.0

RZ4 4878. 0. 0.000 0.300 S?l. 0.00 0.00 100.09 0.00 -184.38 1.0

RZ5 2130 O. 0.000 0.300 265. 0.00 0.00 43.72 0.00 -80.$3 1.0

TZ1 9964 0. 0.000 0.300 1224, 0.00 0.00 204.4? 0.00 -376.66 30.0

TZ2 4942 0. 0.000 0.300 571. 0.00 0.00 101.41 0.00 -106.$1 30.0

TZ3 1484 0. 0.000 0.300 265. 0.00 0.00 30.46 0.00 -56.11 30.0

TZ4 5276 O. 0.000 0.300 §?l. 0.00 0.00 108.27 0.00 -199.45 30.0

TZ5 2225 0. 0.000 0_300 265. 0.00 0.00 45.66 0.00 -84.11 30.'0

A,-STOPAGB 24810. O. 0.000 0,300 3400. 0.00 0.00 509.11 0.00 -937.83 1.0

2.15



31-STORY OFFICE BLDG, CHICAGO - I_3ADI STD ASHRAE WEIGHTING FACTORS DOE-2.1E-001 Wed Nov I0 14:35:12 1993SDLRUN 1
RUN I DUAL-DUCTVARIABLE VOLUME SYST_

REPORT- SS-D PLANT MONTHLY LOADS SU_4ARY FOR PLANT1 WEATHER FILE- TRY CHICAGO
....................................................... _ .... . ............................ . .......................................

........ COOLING ................ HEATING ........... E L E C " _ "

MAXIMUN MAXIMUM ELEC- MAXIMUM
COOLING TIME DRY- WET- COOLING HEATING TIME DRY- WET- HEATING TRICAL ELSC
ENERGY OF MAX BULB BULB LOAD ENERGY OF MAX BULB BULB LOAD ENERGY LOAD

MONTH (MBTU) DY HR T_tP T_4P (KBTU/HR) (t_TU) DY HR TEI4P TEMP (KBTU/HR) (kWH) (KW)

JAN 0.00000 0.000 -1360.075 4 8 2.F 2.F -32294.734 487696. 2017.333

FEB 0.00000 0.000 -902.488 8 8 7.F 6.F -27977.312 447234. 2015.254

MAR 96.10119 3 15 76.F 65.F 9312.090 -293.062 24 8 6.F 5.F -11400.101 522411. 2022.900

APR 676.91876 28 15 78.F 68.F 13260.128 -50.972 8 8 3].F 28.F -4102.924 504773. 2091.482

MAY 558.87231 21 14 85.F 75.F 14771.589 -38.075 6 23 39.F 32.F -5109.092 592791. 2071.204

JUN 1592.44739 21 16 82.F 72 F 15581.333 -4.944 I 8 50.F 49.F -749.133 701938. 2119.384

JUL 2780.08643 19 16 90.F 75 F 19637.363 0.000 0.000 748423. 2302.989

AUG 2318.93164 16 16 86.F 73 F 16268.928 -0.261 4 8 58.F 56.F -82.480 778051. 2141.416

SEP 830.72363 10 16 82.F 70 F 13722.426 -36.284 23 3 36.F 34.F -2885.901 635695. 2084.419

OCT 305.18964 5 16 74.F 62 F 8111.271 -92.795 18 8 43.F 41.F -6469.029 527490. 2105.047

NOV 135.12518 2 16 77.F 62 F 7739.572 -368.909 15 8 27.F 26.F -19181.605 469326. 2028.545

DEC 0.00000 0.000 -854.511 27 8 31.F 30.F -24501.088 497948. 2013.748 -
......................... . ...........................

TOTAL 9294.387 -4002.373 . 6913781.

MAX 19637.363 -32294.734 2302.989

MAXIMUM DAILY INTEGRATEDCOOLING LOAD (DES DAY ) 0.000 (KBTU)
MA){IMUMDAILY INTEGRATEDCOOLING LOAD {WTH FILE) 201088.800 (KBTU)
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31-STORY OFFICE 8LDG, CHICAGO - LOAD1 STD ASHRAS, WEIGHTING FACTORS DOE-2.1E-001 Wed Nov I0 14:35:12 19935DL RUN 1

RUN 1 DUAL-DUCT VARIABLE VOLUME SYST_4

REPORT- SS-A SYST_ MONTHLY LOADS SUMMARY FOR DUAL-DUCT WEATHER FILE- TRY CHICAGO
.... ..............................................................................................................................

,

........ COOLI NG ................ HEATING ........... EL EC- --

MAX n_t_4 MAXIMUN ELEC- MAXIMUM

COOLING TIME DRY- WET- COOLING HEATING TIME DRY- WET- HEATING TRICAL ELEC

ENERGY OF MAX BULB BULB LOAD ENERGY OF MAX BULB BULB LOAD ENERGY LOAD

MONTH (MBTU) DY HR TE_4P TEHP (KBTU/HR) (14BTU) DY HR TE24P TEHP (KBTU/HR) (KWH) (KN)

JAN 0.00000 0.000 -1360.075 4 8 2.F 2.F -32294.734 472496. 1977.333

FEB 0.00000 0.000 -902.488 8 8 7.F 6,F -27977.312 432794, 1975.254

MAR 96.10119 3 15 76.F 65.F 9312.090 -293.062 24 8 6.F 5.F -11400.101 504931. 1982.900

APR 676.91876 28 15 78.F 68.F 13260.128 -50.972 8 8 31.F 28,F -4102.924 488053. 2051.482

MAY 558.87231 21 14 85.F 75,F 14771.589 -38.075 6 23 39.F 32,F -5109.092 577591. 2031.203

JUN 1592.44739 21 16 82.F 72.F 15581.333 -4.944 1 g 50.F 49.F -749.153 685218. 2079.384

JUL 2780 08643 19 16 90.F 75.F 19637.363 0.000 0.000 732462. 2262.989

AUG 2318 93164 16 16 86.F 73.F 16268.928 -0.261 4 8 58.F 56.F -82.480 761331. 2101.416

SEP 830 72363 I0 16 82,F 70.F 13722.426 -36.284 23 8 36.F 34.F -2885.901 619735. 2044.419

OCT 305 18964 5 16 74.F 62.F 8111.271 -92.795 18 8 43.F 41.F -6469.029 512290. 2065.047

NOV 135 12518 2 16 77,F 62.F 7739.572 -368.909 15 8 27.F 26.F -19181.605 454126. 1988.545

DEC 0 00000 0.000 -854,511 27 8 31.F 30.F -24501.088 481988. 1973.748 "
................................................... ..

TOTAL 9294.387 -4002.373 6723011.

MAX 19637.363 -32294.734 2262.989
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31-STORY OFFICE BLDG, CHICAGO - I_ADI STD ASHRAE WEIGHTING FACTORS DOE-2.1E-001 Wed Nov i0 14:35:12 1993SDL RUN I

RUN I DUAL-DUCT VARIABLE VOLUME SYSTEM

REPORT- SS-C SYST_ MONTHLY LOAD HOURS FOR DUAL-DUCT WEATHER FILE- TRY CHICAGO
....................... . ............ ....................................... ° ................... _ .................................

................. N U M B E R O F H O U R S ................... COINCIDENT I_DADS--

HOURS HOURS HEATING ELECTRIC

HOURS HOURS COINCIDENT HOURS HOURS HOURS HOURS FLOATING LOAD AT DOAD AT

COOLING HEATING COOL-HEAT HOURS HEATING COOLING HOURS FANS NIGHT WHEN COOLING COOLING

MONTH LOAD LOAD LOAD FLOATING AVAIL. AVAIL. FANS ON CYCLE ON VENTING FANS ON PEAK PEAK

(KBTU/HR) {KW)

JAN 0 277 0 467 744 0 277 57 0 0 0.000 48.000

FEB 0 235 0 437 672 1 235 26 0 0 0.000 48.000

MAR 21 236 '_ 5 492 711 47 253 0 0 1 0.000 1835.089

APR 112 154 24 478 504 290 242 0 0 0 0.000 1913.863

MAY 247 138 45 404 452 394 370 0 150 30 0.000 1857.121

JUN 423 37 22 282 147 653 463 0 221 25 0.000 1985.587

JUL 471 0 0 273 2 744 510 0 279 39 0.000 2131.033

AUG 481 8 3 258 30 742 542 0 300 56 0.000 1998.371

SEP 295 100 34 359 314 506 406 0 175 45 0.000 1938.555

OCT 136 160 20 468 494 326 297 0 77 21 0.000 1853.431

NOV 38 212 13 483 676 68 237 10 7 0 0.000 1846.406

DEC 0 267 0 477 744 0 267 36 0 0 0.000 48.000
..........................................................................

ANNUAL 2224 1824 166 4878 5490 3771 4099 129 1209 217

i 2.18



31-STORY OFFICE BLDG, CHICAGO - LOADI STD ASHRAE WEIGHTING FACTORS DOE-2.1E-001 Wed Nov 10 14:35:12 1993SDL RUN 1

RUN 1 DUAL-DUCT VARIABLE VOLUME SYST_

REPORT- SS-J SYSTEM PEAK HEATING AND COOLING DAYS FOR DUAL-DUCT WEATHER FILE- TRY CHICAGO
.................................................. . ...............................................................................

..... COOLING ........ H E A T I _ G - - - DAY COOLING PEAK

JUL 19 JAN 4 JUL 19

HOURLY HOURLY HOURLY

COOLING SENSIBLE DRY- WET- HEATING DRY- WET- COOLING SENSIBLE DRY- WET-

LOAD HEAT BULB BULB LOAD BULB BULB LOAD HEAT BULB BULB
HOUR (KBTU) RATIO TEMP TENP (KBTU) TEMP TEMP (KBTU) RATIO T_P T_P

1 0.000 0.000 79.F 72.F 0.000 6.F 6.F 0.000 0.000 79.F 72.F

2 0.000 0.000 79.F 72.F -9638.244 5.F 5.F 0.000 0.000 79.F 72.F

3 0.000 0.000 78.F 72.F 0.000 4.F 4.F 0.000 0.000 78 F 72.F

4 0.000 0.000 78.F 72.F -9782.389 4.F 4.F 0.000 0.000 78 F 72.F

5 0.025 0.712 77,F 72.F 0.000 3.F 3.F 0.025 0.712 77 F 72.F

6 0.000 0.000 78.F 72.F -10077.901 3.F 3.F 0.000 0.000 78 F 72.F

7 18286.602 0.884 77.F 72.F 0.000 2.F 2.F 18286.602 0.884 77 F 72.F

8 18453.250 0.829 79.F 72.F -32294.734 2.F 2.F 18453.250 0.829 79 F 72.F

9 17884.889 0.845 82.F 72.F -18999.021 4.F 3.F 17884.889 0.845 82 F 72.F

I0 18224.994 0.851 85.F 73.F -15659.052 7.F 6.F 18224 994 0.851 85 F 73.F

11 18715.545 0.864 88.F 74.F -13227.115 II.F 9.F 18715 545 0.864 88 F 74.F

12 18165.553 0.855 89.F 74.F -11438.996 16.F 13.F 18165 553 0.855 89 F 74.F

13 18929.281 0.837 90.F 75.F -9487.539 18.F 15.F 18929 281 0.837 90 F 75.F

14 19152.379 0.833 89.F 75.F -7530.267 20.F 16.F 19152 379 0.833 89 F 75.F

15 19637.363 0.840 90.F 75.F -6679.233 20.F 16.F 19637 363 0.840 90 F 75.F

16 17473.195 0.841 91.F 76.F -5753.929 20.F 16.F 17473 195 0.841 91 F 76.F

17 16165.688 0.849 90.F 75.F -6808.142 19.F 15.F 16165 688 0.849 90 F 75.F

18 0.000 0.000 86,F 74.F -7249.688 16.F 13.F 0 000 0,000 86 F 74.F

19 0.000 0.000 86.F 74.F 0.000 13.F II.F 0 000 0.000 86 F 74.F

20 0.000 0.000 80.F 72.F 0.000 II.F 9.F 0 000 0.000 80 F 72.F

21 0.000 0.000 79.F 72.F 0.000 10.F 8.F 0.000 0.000 79 F 72.F

22 0.025 0.712 77.F 71.F 0.000 II.F 9.F 0.025 0,712 77 F 71.F

23 0.000 0.000 76.F 71.F 0.000 7.F 6.F 0.000 0.000 76 F 71.F

24 0.012 0.446 74.F 70.F 0.000 6.F 5.F 0.012 0.446 74 F 70.F
.........................

SUN 201088. 812

MAX 19637.363 -32294.734

SYST [_4-TYPE DDS SQFT/TON 39I.1

COOLING PEAK 30.68 {BTU/HR- SQFT) HEATING PEAK -50.46 (BTU/HR- SQFT)

SUPPLY AIR PEAK FLOW 1.20 (CFM/SQFT) MIN-OA/PERSON 21.17 (CFM)
OA FRAC AT CLG PEAK 0.158 OA FRAC AT HTG PEAK 0.251

" ASTERISKS INDICATE HOURS LOADS NOT MET
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31-STORY OFFICE EL[X], CHICAGO - LOAD1 STD ASHRAE WEIGHTING FACTORS DOE-2.1E-001 Wed Nov I0 14:35:12 1993PDL RUN I

RUN I DUAL-DUCT VARIABLE VOLUME SYSTE_I

REPORT- PV-A EQUII_ENT SIZES WEATHER FILE- TRY CHICAGO

°................................................... _ ...................... . ................... . .................................

NUMBER NUMBER NUMBER Nt_BER NUMBER NUMBER

E O U I P M E N T SIZE INSTD SIZE INSTD SIZE INSTD SIZE INSTD SIZE INSTD SIZE INSTD
(HBTU/H) AVAIL (MBTU/H) AVAIL (MBTU/H) AVAIL (MBTU/H) AVAIL (MBTU/H) AVAIL (MBTU/H) AVAIL

...... . .............. _............ . ...... ... ..... . ............................

HW-BOILER 16.255 2 2

DHW-HEATER 0.057 2 2

HERM-CENT-CHLR 10.015 2 2

COOLING-TWR 12.444 2 2

2.20



31-STORY OFFICE BLDG, CHICAGO - LOAD1 STD ASHRAE WEIGHTING FACTORS DOE-2.1E-001 Wed Nov I0 14:35:12 1993PDL RUN I
RUN 1 DUAL-DUCT VARIABLE VOLUME SYSTEH

REPORT- PS-A PLANT ENERGY UTILIZATION SUI_4ARY WEATHER FILE- TRY CHICAGO
.................................................................................................................................

t

S I T E E N E R G v t SOURCE
v

2 3 4 5 6 7 8 9 10 ii 12 13 " 14

TOTAL TOTAL TOTAL WASTED FUEL ELEC FUEL ELEC FUEL TOTAL TOTAL • TOTAL

HEAT COOLING ELE_:TR RCVRED RCVRABL INPUT INPUT INPUT INPUT INPUT FUEL SITE • SOURCE

LOAD LOAD LOAD ENERGY ENERGY COOLING COOLING HEATING HEATING ELECT INPUT ENERGY * ENERGY

MONTH (MBTU) (MBTU) (MWH) (MSTU) (MSTU) (MBTU) (MWH) (MBTU) (MWH) (MBTU) (MBTU) (I_TU) • (MBTU)
..................................................... . .................................... • .......

JAN 1436.6 0.0 519.5 0.0 0.0 0.0 0.0 1825.1 31.8 0.0 1825.1 3598.0 • 7144.3

FEB 969.6 0.0 473.2 0.0 0.0 0.0 0.0 1238.5 25.9 0.0 1238.5 2853.4 • 6083.8

MAR 363.5 99.1 544.2 0.0 0.0 0.0 6.1 469.3 15.8 0.0 469.3 2326.8 • 6042.3

APR 101.9 694.9 553.1 0.0 0.0 0.0 40.8 135.0 7.6 0.0 135.0 2022.8 • 5798.8

MAY 82.8 589.0 645.2 0.0 0.0 0.0 45.9 110.2 6.5 0.0 110.2 2312.3 • 6717.3

JUN 28.1 1651.0 816.1 0.0 0.0 0.0 112.6 39.8 1.6 0.0 39.8 2825.3 " 8397.1

JUL 13.5 2861.1 945.6 0.0 0.0 0.0 197.2 20.9 0.0 0.0 20.9 3248.2 • 9703.7

AUG 15.7 2392.6 940.2 0.0 0.0 0.0 161.8 23.8 0.3 0.0 23.8 3232.6 " 9651.0

SEP 71.3 868.3 704.0 0.0 0.0 0.0 63.3 95.2 5.0 0.0 95.2 2497.9 • 7304.0

OCT 140.9 321.6 560.8 0.0 0.0 0.0 24.5 184.8 8.8 0.0 184.8 2098.8 * 5927.5

NOV 429.4 140.2 494.2 0.0 0.0 0.0 9.2 551.7 15.7 0.0 551.7 2238.5 • 5612.7
v

DEC 928.8 0.0 525.3 0.0 0.0 0.0 0.0 1188.9 27.3 0.0 1188.9 2981.7 • 6567.8

=:_-_-_-=: =_-_-=._== ...... :_-.-==_-= =_-=-_=== ...... -=--==._ _-==:.-_-= _-::_-=-._- ---.--
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31-STORY OFFICE BLDG, CHICAGO - IL)ADI STD ASHRAE WEIGHTING FACTORS DOE-2.1E-001 Wed Nov I0 14_35:12 1993PDL RUN 1

RUN I DUAL-Dt_'T VARIABLE VOLUME SYSTID4

REPORT- PS-A PLANT ENERGY UTILIZATION SU_Y WEATHER FILE- TRY CHICAGO
....................................................... ° .........................................................................

t

S I T E E N E R G Y * SOURCE
v

2 3 4 5 6 7 8 9 10 11 12 13 " 14
v

TOTAL TOTAL TOTAL WASTED FUEL ELBC FUEL ELBC FUEL TOTAL TOTAL * TOTAL

NEAT COOLING ELBCTR RCVI_ED RCVRABL INPUT INPUT INPb'P INPUT INPUT FUEL SITE * SOURCE

IJOAD LOAD LOAD ENERGY _4ERGY COOLING COOLING HEATING HEATING ELECT INPUT ENERGY " ENERGY

I_NTH {MBTU) {MBTU) (MWH} (N_TU) {HBTU) {NBTU) (l,f_) (MBTU) {MWH) {MBTU) (MBTU) (MBTU) " (MBTU)
• ..................... .. ............... . ................ . ........................................

v

JAN 1436.6 0.0 519.5 0.0 0.0 0.0 0.0 1825.1 31.8 0.0 1825,1 3598.0 " 7144.3

FEB 969.6 0.0 473.2 0.0 0.0 0.0 0.0 1238.5 25.9 0.0 1238.5 2853.4 * 6083.8
e

MAR 363.5 99.1 544.2 0.0 0.0 0.0 6.1 469.3 15.8 0.0 469.3 2326.8 * 6042.3
e

APR 101.9 694.9 553.1 0.0 0.0 0.0 40.8 135.0 7.6 0.0 135.0 2022.8 * 5798.8
t

MAY 82.g 589.0 645.2 0.0 0.0 0.0 45.9 110.2 6.5 0.0 110.2 2312.3 " 6717.3
e

JUN 28.1 1651.0 816.1 0.0 0.0 0.0 112.6 39.8 1.6 0.0 39.8 2825.3 " 8397.1

JUL 13.5 2861.1 945.6 0.0 0.0 0.0 197.2 20.9 0.0 0.0 20.9 3248.2 * 9703.7
v

AUG 15.7 2392.6 940.2 0.0 0.0 0.0 161.8 23.8 0.3 0.0 23.8 3232.6 * 9651.0
t

SEP 71.3 868.3 704.0 0.0 0.0 0.0 63.3 95.2 5.0 0.0 95.2 2497.9 " 7304.0
v

OCT 140.9 321.6 560.8 0.0 0.0 0.0 24.5 184.8 8.8 0.0 184.8 2098.8 " 5927.5
11,

NOV 429.4 140.2 494.2 0.0 0.0 0.0 9.2 551.7 15.7 0.0 551.7 2238.5 t 5612.7

D_C 928.8 0.0 525.3 0.0 0.0 0.0 0.0 1188.9 27.3 0.0 1188.9 2981.7 * 6567.8
e

.................. ;.=0 ............ :

_ - .---_---.----- .... = ------.- -_-_-::-_- _-_- .-_- -_=.-_-::: _--.-_.-_-:: _-=::_--= _--_=-_::.- :-__--=:--

 rAL 7721.4 0.0 0.0 661.3588].2 146.4 0.0 5883.332216.]84950.3

2.22



31-STORY OFFICE BLDG. CHICAGO - IL)ADI STD ASHRAE WEIGHTING FACTORS DOE-2.1E-001 Wed Nov 10 14:35:12 1993PDL RITN I

RUN I DUAL-DUCT VARIABLE VOLUME SYST_

REPORT- PS-D PLANT LOADS SATISFIED WEATHER FILE- TRY CHICAGO
.. .......... ° ......................................................... . ..........................................................

HEATING LOADS MBTU SUPPLIED PCT OF TOTAL LOAD
.................................. . ....................

HW- BOILER 4394.8 95.9

DHW- HFATER 187.2 4.1
--m_---========= mmmm--=m=mmm'-mm=--=

LOAD SATISFIED 4582.0 i00.0

TOTAL LOAD ON PLANT 4582.1

COOLING LOADS MBTU SUPPLIED PCT OF TOTAL LOAD
.......................................................

HERM-CENT-CHLR 9617.8 100.0

."-'-"=.-:_I,, =------m --=-- m-- z=-- mz :m.---=----

LOAD SATISFIED 9617.8 i00.0

TOTAL LOAD ON PLANT 9617.8

ELECTRICAL LOADS KWH SUPPLIED PCT OF TOTAL LOAD
........................ . ..............................

ELECTRIC ITY 7721433.0 i00.0
m -'--=----m--"---.''--'--- =¢=,,.--m== ===--E==:=

LOAD SATISFIED 7721433.0 100.0

TOTAL LOAD ON PLANT 7721451.0

TOWER ABOVE DESIGN TEMPERATURE OF 85,F 0 HOURS

2.23



31-STORYOFFICE BLDG, CHICAGO - LOADI STD ASH_£ WEIGHTING FACTORS DOE-2.1E-001 Wed Nov I0 14:35'12 1993PDL RUN I
RUN I DUAL-DUCTVARIABLE VOLUME SYSTI_4

REPORT- PS-D pLANT LOADS SATISFIED WEATHER FILE- TRY CHICAGO
..............................................................................................................(CONTINUED)........

SU_4ARY OF LOADS MET

TOTAL LOAD TOTAL PEAK HOURS
TYPE OF LOAD LOAD SATISFIED OVERLOAD OVERLOAD OVERLOADED

(MBTU) (MBTU) (S_O) (HBTU)
. ......................... .. ....... ..... .... ..........................

HEATING LOADS 4582.I 4582.0 0.000 O.000 0
COOLING LOADS 9617.8 9617.8 0.0O0 0.000 0
ELECTRICAL LOADS 26353.1 26353.0 0.000 0.000 0

2.24



31-STORY OFFICE BLDG, CHICAGO - LOAD1 STD ASHRAE WEIGHTING FACTORS DOE-2.1E-001 Wed Nov I0 14:35.12 1993PDL RUN 1

RUN i DUAL-DUCT VARIABLE VOLUME SYSTEN

REPORT- BEPS BUILDING ENERGY PERFO_E SUMMARY WEATHER FILE- TRY CHICAGO
.................................... . ........... . ...... . .......... . ........................................ . .............. ° ........

ENERGY TYPEI ELECTRICITY NATURAL* GAS

UNITS z MBTU

CATEGORY OF USE

AREA LIGHTS 10810.3 0.0

MISC _Ul PMT 3997.2 0.0

SPACE HEAT 281.1 5598.3

SPACB COOL 1461.7 0.0

HEAT REJECT 539. ! 0.0

PUMPS i NISC 474.6 0.0

VENT FANS 8789.0 0.0

DOMHOT WATER 0.0 284.9

TOTAL 26353.0 5883.2

TOTAL SITE ENERGY 32236.27 MBTU 50.4 KBTU/SQFT-YR GROSS-AREA 50.4 KSTU/SQFT-YR NET-AREA

TOTAL SOURCE ENERGY 84950.23 MBTU 132.7 KBTU/SQFT-YR GROSS-AREA 132.7 KBTU/SQFT-YR NET-AREA

PERCENT OF HOURS ANY SYSTEM ZONE OUTSIDE OF THROTTLING RANGE = 0.0

PERCENT OF HOURS ANY PLANT LOAD NOT SATISFIED = 0.0

NOTE: ENERGY IS APPORTIONED HOURLY TO ALL END-USE CATEGORIES.
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II-STORY OFFICE BLDG, CHICAGO - LOADI $TD ASHILAEWEIGHTING FACTOILS DOE-2,1E-001 Wed Nov 10 14:35z12 I%93EDL RUN 1

RUN I DUAL-DUCT VARIABLE VOLUblE SYST_4

REPORT- ES-D ENERGY COST SUMMARY
..... .... .-... ........ .°.... .............. . ....... °...... . .... .....°° ................... _ ....... .°....°.. .... . ..... °. ......... .°..

METERED TOTAL VIRTUAL

ENERGY CHARGE RATE PATE USED

UTILITY- RATE RESOURCE METERS UNITSIYR ($) (S/UNIT) ALL YEAR? i
......... . ........ .. .... ° ........... .. ............. .... ..... .. ._.°.. ..... ° ............. ....

ELD-_-RATE ELECTRICITY I 2 I 4 5 7721433. KWH 564500. 0.0711 YES

GAS-RATE NATURAL-GAS ! 2 I 4 5 58833. THERM 41181. 0.7000 YES

stuassmsml

605681.

ENERGY COST/GROSS BLDG AREAs 0.95

ENERGY COSTINET BLDG AREAs 0.95

2.26



I J

31-STORY OFFICE BLDG, CHICAGO - LOAD! STD ASHRAE WEIGHTING FACTORS DOE-2.1E-001 Wed Nov I0 14.35:12 1993EDL RUN l

RUN I DUAL-DUCT VARIABLE VOLUME SYSTE_

REPORT- ES-E SIR_Y OF UTILITY-PATE. ELEC-RATE
. ........ .......... . ............... ....... ..-. ......... . ...................... . ............ . .......................................

UTILITY-RATE: ELEC-RATE. RESOURCE: ELECTRICITY DEMAND-WINDOWx HOUR 3413. BTUIKWH

METERS: I 2 3 4 5 BLLLING-DAY. 31 PATE-LIMITATION. 0.0700
POWER-FACTOR- 0.80 EXCESS- KVAR- FRAC: 0.30 EXCESS-I(VAR-CHG: 0.0000

PATE-QUALIFICATIONS BLOCK-CHARGES DmqAND- RATCHETS MIN-MON-RATCHETS
... ................... . ......................... ..-. ......... . .... . ..... . .... .... ...................

MIN- ENERGY: 0.0

MAX- ENERGY: O. 0
MIN-DENAND: 0.0
NAX-DENAND: 0.0

QUALI FY-RATE _ ALL-MONTHS

USE-MIN-QUAL: NO

METERED BILLIIqG M_'TERED BILLING I_qERGY DENAND mqERGY FIXED MININT_ VIRTUAL TOTAL

ENERGY ENERGY D_HAND DEMAND CHARGE CHARGE CST ADJ TAXES SURCHRG CHARGE CHARGE RATE CHARGE

NOI_H KWH KWH KW KW ($) {$) ($) ($) ($) ($) ($) ($/UN1T) ($)
..... ...... ...... .. ................... ... ................ . ..........................................

JAN 519453 519453 2157.2 2157.2 28570 10786 0 0 0 2000 0 0.0739 38362

FEB 473171 473171 2154.7 2154.7 26024 10774 0 0 0 2000 0 0.0742 35122

MAR 544248 544248 2492.4 2492.4 29934 12462 0 0 0 2000 0 0.0737 40097

APR 553110 _53110 2828.4 2828.4 30421 14142 0 0 0 2000 0 0.0736 40718

MAY 645226 645226 2944.6 2944.6 35487 14723 0 0 0 2000 0 0.0731 47166

JUN 816149 816149 3119.7 3119.7 44888 15599 0 0 0 2000 0 0.0725 59130

JUL 945592 945592 3700.9 3700.9 52008 18504 0 0 0 2000 0 0.0721 68191

AUG 940158 940158 3204.0 3204.0 51709 16020 0 0 0 2000 0 0.0721 67811

SEP 703986 703986 2901.8 2901.8 38719 14509 0 0 0 2000 0 0.0728 51279

"OCT 560817 560817 2418.5 2418.5 30845 12093 0 0 0 2000 0 0.0756 41257

NOV 494236 494236 2404.2 2404.2 27183 12021 0 0 0 2000 0 0.0740 36596

D_C 525288 525288 2153.6 2153.6 28891 10768 0 0 0 2000 0 0.0738 38770
_e=====m8 m=1"=ISle= ----.----==-------= ----_==.--.--= ---=------==----==.--==.'= Z.-==---=--- -'"='-=== =--'==m== ='---'----=== ==----lea_S

TOTAL 7721433 7721433 3700.9 424679 16".400 0 0 0 24000 0.0731 564500
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31-STORY O?FICE BLDG, CHICAGO - LOADI STD ASHRAE WEIGHTING FACTORS DOE-2.1E-001 Wed Nov I0 14:35:12 1993EDL RUN I

RUN I DUkL-DUCT VARIABLE VOLUME SYSTEM

REPORT- ES-E SLaY OF UTILITY-RATE: GAS-RATE
. ..... .... ............ ° ......... _ .......... ..... ....... . ..... . ................ _.......... .... . ................................ o...

UTILITY-RATE" GAS-ILATE P,ZSOURCE: NATBRAL-GAS D_AND-WINDOW: HOUR I00000. ETU/THERM

METERS. I 2 3 4 5 BILLING-DAY" 31 RATE-LIMITATION" 0.0000

RATE-QUALIFICAT IONS BLOCK-CHA RGES DD4AND- PATCH ETS HIN-MON -RATCHETS

M IN- ENERGY • 0.0

MAX- ENERGY: 0.0

HIN-D_4AND t O. 0
NAX-DI_IAND: 0.0

QUALIFY-RATE: ALL-MONTHS
USE-HIN-QUAL z NO

METERED BILLING H_TERED BILLING ENERGY DEMAND _ERGY FIXED MINIf_dM VIRTUAL TOTAL

_ERGY ENERGY DDIJI_D DD4AND CHARGE CHARGE CST ADJ TAXES SURCHRG CHARGE CHARGE RATE CH_AGE

MONTH THERM THERM THERMS THERNS ($) ($) ($) ($) ($) ($} ($) (S/UNIT) (S)

JAN 18251 18251 406.4 406.4 12776 0 0 0 0 0 0 0.7000 12776

FEB 12385 12385 353.0 353.0 8670 0 0 0 0 0 0 0.7000 8670

MAR 4693 4693 145.8 145.8 3285 0 0 0 0 0 O 0.7000 3285

APR 1350 1350 55.5 55.5 945 0 0 0 0 0 0 0.7000 945

NAY 1102 1102 68.0 68.0 771 0 0 0 0 0 0 0.7000 771

JUN 398 398 12.4 12.4 279 0 0 0 0 0 0 0.7000 279

JUT., 209 209 1.2 1.2 146 0 0 0 0 0 0 0.7000 146

AUG 238 238 4.4 4.4 167 0 0 0 0 0 0 0.7000 167

SEP 952 952 40.0 40.0 667 0 0 0 0 0 0 0.7000 667

OCT 1848 1848 84.8 34.8 1294 0 0 0 0 0 O 0.7000 1294

NOV 5517 5517 244.1 244. ] 3862 0 0 0 0 0 0 0.7000 3862

D_ 11899 11889 310.0 310.0 8322 0 0 0 0 0 0 0.7000 8322
=.'='--=8---= ==----==_.--. ===..'----8 ==_8=--'= --'==--'----'---"-'=--'--'='--8 :-".'='--== ::===:= -'----:'----'----------_:----:=8

TOTAL 58833 58833 406.4 41183 0 0 0 0 0 0.7000 41183
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31-Story Office Building, LOAD1 -- Run 2 Systems, Plant, Economics

S DL PROCESSOR INPUT DATA

Wed Nov I0 14:35:12 1993SDL RUN 2

° 379 °

• 380 • TITLE LINE-2 tRUN 2 VARIABLE AIR VOLUtfE SYSTQ4 "
* 381 " LINE-4 "ELECTRIC THERMOSTATIC BASEBOARDS "

. 382 . LINE-5 tWARM-UP CYCLE USES GAS HEAT t ..

t 383 t

t 384 t S IIVAC SYST_ DESCRIPTION

" 395 °

* 386 t $ DESIGN TEHPS COOLING 78F HEATING 70F.

t 387 . $ SYSTEM TYPE A SINGLE VARIABLE AIR VOLUME SYSTm4 SERVES THE _TIRE BUILDING.

t 388 * $ THE SYSTEM HAS A DRY BULB CONTROLLED ECONOMIZER WITH A LIMIT

• 389 " $ T_P OF 68F. THE FAN HAS INLET VANES.

t 390 • $ THE VAV BOXES HAVE A MINIMU34 STOP OF 25t.

• 391 • S ELECTRIC BASEBOARDS IN ALL PERIMETER SPACES ARE

• 392 • $ SUFFICI_ITLY LARGE TO HEAT THE SPACE BUT NOT PICK UP THE HEATING

• 393 • $ LOAD ON A COLD WINTER MORNING; THEREFORE, A GAS WARM-UP CYCLE IS

• 394 " S IS PROVIDED WHICH MINIMIZES THE USE OF THE ELECTRIC BASEEOARDS

* 395 " $ AND REDUCES THE ELECTRIC DI_4AND CHARGES. IT IS VERY DIFFICULT

• 396 * S TO SIMULATE THE DYNAMICS OF THIS CONTROL STRATEGY CORRECTLY AS

• 397 ° $ ON SOME MORNINGS SPACES ARE UNDERHEATED, AND ON OTHERS THEY ARE

• 398 • $ OVERHEATED. THE OPERATOR OF THE BUILDING WOULD IN FACT NEED TO

* 399 * $ TUNE THE SUPPLY AIR TEMPERATURE SETPOINT TO ELIMINATE THE

• 400 • $ PROBLEm4.

* 401 •

• 402 * $ THE SUPPLY AIR TE_4PERATURE IS SET AT 100F FOR ONE HOUR ON WINTER

• 403 • $ NORNtNGS AND THE CONTROL OF THE VAV BOXES OPENS THE BOXES

• 404 * $ FULL FOR THOSE HOURS. THE SUPPLY AIR TEMPERATURE IS 60F AT ALL

• 405 * $ OTHER TIMES. MINIMUM VENTILATION AIR IS 20 CFI4/PERSON AND THE

• 406 * $ FAN OPERATES FROM 7AM TO 6PH WEEKDAYS AND IS OFF ON WEEK,bIDS AND

• 407 • $ HOLIDAYS. THERE IS A NIGHT LOW LIMIT SETTING FOR PERIMETER

• 408 * $ THERMOSTATS TO HOLD SPACE AT 55F. THE FANS DO NOT RUN AT NIGHT

• 409 * $ BUT CAN CYCLE ON AS EARLY 12 PM TO HOLD SETBACK. THE MINIMUM OA

• 410 • $ DAMPERS ARE HELD CLOSED DURING MORNING STARTUP YEAR ROUND,
• 411 * $ HOWEVERTHE ECONOWIZER DAMPERS ARE ACTIVATED IF NEEDED.
" 412 "
• 413 o ABORT ERRORS ..

• 414 t DIAGNOSTIC WARNINGS ..

• 41s• SYSTEMS-REPORTSt._RY:(SS-A,SS-D.SS-J)..
" 416 *

• 417 • $ SCHEDULES
• 418 *

• 419 * HRS1 = DAY-SCHEDULE (1,7) (0) (8,18) (1) (19,24) (0) ..
" 420 " HRS2 = DAY-SCHEDULE (1,24) (0) ..

• 421" DAYS1 = WEEK-SCHEDULE (NON,FRI) HRS1 (WEH) HRS2
_' 422 " AHU-SCHED = SCHEDULE THRU DEC 31 DAYS1 .. $ FANS $
• 423 "

" 424 * HRSH1 = DAY-SCHEDULE (1,8) (55) (9,18) (70) (19,24) (55) ..
• 425 * HRSH2 = DAY-SCHEDULE (1,24) (55) ..
* 426 " DAYHEAT = WEEK-SCHEDULE (MON,FRI) HRSH1 (WEH) HRSH2 ..
• 427 * THEAT = SCHEDULE THRU DEC 31 DAYHEAT .. $ HEATING $
" .428 •

• 429 • HRSC1 = DAY-SCHEDULE (1,7) (99) (8,18) (78) (19,24) (99) ..
• 430 * HRSC2 = DAY-SCHEDULE (1,24) (99) ..
" 431 " DAYCOOL = WEEK-SCHEDULE (NON,FRI) HRSC1 (WEH) HRSC2 .
" 432 * TCOOL = SCHEDULE THRU DEC 31 DAYCOOL .. S COOLING $
• 433 *
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° 434 t COOLON = SCHEDULE THRU DEC 31 (ALL) (1,24) (55) ..

t 435 t HEATON = SCHEDULE THRU DEC 31 (ALL) (1,24) (60) ..

" 436 "

" 437 t REV-STAT-ACT = SCHEDULE THRU MAR 15 (ALL) (1,8)(I) {9,24)[-999)

* 438 " THRU DEC 15 (ALL) (1,24) (-999)
+ 439 * THRU DEC 31 (ALL) (1,8}(I) (9,24)(-999) ..

" 440 "

" 441 " SAI = DAY-SCHEDULE {1,8)(II0) (9,18)(60) (19,24} (110} ..

442 : SA2 = DAY-SCHEDULE {1,8)(90) (9.18)(60) (19,24)(90) ..443 SAT-SETPT = SCHEDULE THRU MAR 15 (MON) SAI (TUE,FRI) SAz {WEH) (1,24) (110)

" 444" THRU HAY 15 (WD) SA2 (WE_) (1,24)(90)

" 445 " THRU SEP 15 (ALL) (1,24)(55)
" 446" THRU OCT 15 (WD) SA2 (WEH) (1,24){90)
_' 447 " THRU DEC 31 (MON) SA1 (TUE, FRI) SA2 (WEH) (1,24)(110) ..
" 448 "

" 449 " OA-DAMPER-POS = SCHEDULE THRU DEC 31 (ALL)(1,8)(.01)(9,18)(-999)(19,24)(.01) ..
" 450 "

* 451 * $ ZONE SUB-COI_ANDS
" 452 "

" 453 " ZAIR = ZONE-AIR OA-CFM/PER=20 ..

t 454 t

t 455 t CONTROL = ZONE-CONTROL DESIGN-HEAT-T=70 DESIGN-COOL-T=74

t 456 t HEAT-TEMP-SCH=THEAT COOL-TEMP-SCH=TCOOL

" 457 " BASEBOARD-CTRL=THERMOSTATIC

" 458 " THERMOSTAT-TYPE=REVERSE-ACTION ..

" 459 "

" 460 " $ ZONE DESCRIPTION

* 461 t

t 462 • RZI = ZONE ZONE-AIR=ZAIR ZONE-CONTROL=CONTROL

• 463 • MIN-CFM-SCH=REV-STAT-ACT CFM/SQFT=I

• 464 • BASEBOARD-RATING=-55000 ..

• 465 " RZ2 = ZONE LIKE RZI BASEBOARD-RATING=-140000 ..

" 466 " RZ3 = ZONE LIKE RZ2 B-R=-69000 ..

• 467 * RZ4 = ZONE LIKE RZ2 ..

* 468 * RZ5 = ZONE LIKE RZ3 ..

* 469 • TZI = ZONE LIKE RZI ..

470 " TZ2 = ZONE LIKE RZ2 B-R=-120000 ..

• 471 " TZ3 = ZONE LIKE TZ2 B-R=-60000 ..

* 472 • TZ4 = ZONE LIKE TZ2 ..

* 473 " TZ5 = ZONE LIKE TZ3 ..

* 474 " A-STORAGE= ZONE LIKE RZI AIR-CHANGES/HR=4 OA-CHANGES=0.5 ..

* 475 "

476 " $ SYST[_4 SUB-COMMANDS

" 477 *

* 478 " S-CTRL = SYSTEM-CONTROL COOLING-SCHEDULE=COOLON

• 479 * HEATING-SCHEDULE=HEATON COOL-CONTROL = SCHEDULED

* 480 • HEAT-SET-T= I00 COOL- SET- SCH= SAT-SET PT

* 481 • MIN-SUPPLY-T=55 MAX-SDPPLY-T=I00

• 482 • MIN-HUMIDITY:25 ..

* 483 "

" 484 • S-FAN = SYSTEM-FANS FAN-SCHEDULE=AHU-SCHED FAN-CONTROL=INLET

* 485 * SUPPLY-STATIC=5.5 SUPPLY-EFF=0.55

486 • RETURN-STATIC=2.0 RETURN-EFF=0.53 ..

" 487 •

" 488 " S-TERM = SYSTEM-TERMINAL REHeAT-DELTA-T=20 MIN-CFM-RATIO=0.25 ..

" 489 •

" 490 • $ SYSTEM DESCRIPTION
• 491 "

• 492 • BLDG = SYSTEM SYSTEM-TYPE=VAVS SYSTEM-CONTROL=S-CTRL

• 493 • SYSTEM-FANS=S-FAN MIN-AIR-SCH=OA-DAMPER-POS

• 494 " SYSTEM-TERMINAL=S-TERM RETURN-AIR-PATH=DUCT

• 495 * BASEBOARD-SOURCE=ELECTRIC PREHEAT=HOT-WATER

* 496 • HEAT-SOURCE=HOT-WATER HUMIDIFIER-TYPE=HOT-WATER
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* 497 " ECONO-LIMIT-T=68 ZONE-NAMF,_=(RZI,RZ2,RZ3,RZ4,

° 498 " RZ5,TZI,TZ2,TZ3,TZ4,TZ5) ..
" 499 "

* 500 _ BASHT-SYS = SYST_ SYSTEM-TYPE=SZRH MAX-SUPPLY-T=105

" 501 " MIN-SUPPLY-T=55 SUPPLY-STATIC=2.5

t 502 * SUPPLY-EFF=.5 FAN-SCHEDULE=AHU-SCHED

" 503 " HEATING-SCHEDOLE=HEATON HEAT-SOURCE=ELECTRIC

" 504 * COOLING-SCHEDULE=COOLON

" 505 * ZONE-NAMES= {A-STORAGE) ..
" 506 "

" 507 " PLANT1 = PLANT-ASSIG_4ENT SYSTeM-NAMES - (BLDG,BASMT-SYS)

" 508 " Ih'T-ELEC-KW = 100 S FOR ELEVATORS
* 509 " INT-ELEC-SCH = OCCUP
" 510 " DHW-SIZE=0

" 511 * D_-GAL/MIN = 2.22
" 512 ° DHW-SCH = OCCUP ,.
" 513 "

" 514 " OCI =DAY-SCHEDULE (I,8) (0.) (9,10} (I.)

" 515 " (11,13) (.8,,4,.8) (14,24) (I.,1.,1.,
" 516 " .3,.1,.1,.1,0..0.,0.,0.) ..
" 517 " OC2 =DAY-SCHEDULE (1,24) (0.0} ..

" 518 " PEOPLE =WEEK-SCHEDULE (MON,FRI) OC1 {WEH) 0(:2 ..
" 519 " OCCUP =SCHEDULE THRU DEC 31 PEOPLE ..
" 520 " END ..

" 521 " COMPUTE SYSTEMS ..

" 522 " INPUT PLANT ..
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P DL PROCESSOR INPUT DATA

Wed Nov i0 14:35:12 1993PDL RUN 2

* 523 " PLANTI = PLANT-ASSIGNMENT ..
* 524 °

, 525 ° PLANT-REPORT SUHHARY.(PS-A, BEPS) ..

, 526 °

t 527 • $ EQUI_NT DESCRIPTION
° 528 •

• 529 ° $ THE PLANT USES CHILLED WATER STORAGE. THE CHILLER CHARGES

" 530 • $ THE TANKS AT NIGHT. STORED CHILLED WATER IS RELEASED FROM 12NOON TO 5PM,

• 531 • $ WHICH IS THE ON-PEAK PERIOD OF THE TIME-OF-DAY RATE SCHEDULE.

* 532 ° $ THE CHILLER PROVIDES OFF-PEAK COOLING AND SUPPLianTS THE TANK

" 533 • $ DURING THE ON-PEAK PERIOD IF NECESSARY.

• 534 • $ DAYTIME HEATING IS DONE WITH ELECTRIC EASEBOARDSo

• 535 t $ BUT FOR NIGHTTIME HEATING AND FOR EARLY MORNING

• 536 ° $ START-UP A GAS HOT WATER GENERATOR IS USED.

• 537 •

* 538 ° CHPC =PLANT-EQUIPMENT TYP_HE_-CENT-CHLR SIZE=f3.5 I-N=2 ..
• 539 •

* 540 • DHWH =PLANT-EQUIPMENT TYPE=ELEC-DHW-HEATER SIZE-999 ..

* 541 °

* 542 • HWG =PLANT-EQUIPMENT TYPE=HW-BOILER SIZE=-999 ..
" 543 °

* 544 ° CTWR =PLANT-EQUIPMENT TYPF,=COOLING-TWR SIZE=-999 ..
" 545 °

" 546 * CTANK =PLANT-EQUIPMENT TYPE=CTANK-STORAGE SIZE=50 I-N=l ..
° 547 °

" 548 °
* 549 " ENERGY-STORAGE COOL-STORE-RATE=I3.5 COOL-SUPPLY-RATE=t3.5

* 550 • COOL-STORE-SCH=TANK-CHG CTANK-LOSS-COEF=50

* 551 ° CTANK-BASE-T=54 CTANK-T-RANGE=I0 CTANK-ENV-T=53 ..

" 552 *
_ 553 t TANK-CHG=SCHEDULE THRU HAY I (ALL) (1,24} {0)
• 554" THRU OCT I {ALL} {I,7} (I)(8,24) {0)

* 555 * THRU DEC 31 (ALL) (1,24) (0) ..
" 556 "

* 557 ° TANK-CHARGE =LOAD-ASSIG_IENT TYPE=COOLING L_AD-RANGF,=13.5

" 558 • PLAHT-EQUIPHENT=CHPC N=I ..
" 559 •
* 560 * RELEASE-CHG =LOAD-ASSIGI_4ENT TYPE=COOLING LOAD-RANGE=27

t 561 " PLANT-EQUIR4ENT=CTANK N=l
* 562 * PLA_-EOUIPMENT=CMPC N=I ..
t 563 *
° 564 " OFF-PEAK-CLG=LOAD-ASSIG_ENT TYPE=COOLING LOAD-RANGE=27

* 565 ° PI.ANr-EQUIPMENT =CHPC N=2 ..
" 566 *

* 5_7 * CHW-CTRL =DAY-ASSIGN-SCH (I,7) (TANK-CHARGE} (8,12) (OFF-PEAK-CLG)

" 568" (13,17) {RELEASE-CHG) (18,24} (OFF-PEAK-CLG) ..

" 569 • WEH-CTRL =DAY-ASSIGN-SCH (1,24) [OFF-PEAK-CLG) ..

* 570 "

* 571 • CHILLER-CTRL=SCHEDULE THRU DEC 31 (WD) CHW-CTRL (WEH) WEH-CTRL ..

• 572 "

• 573 t LOAD-MANAG_ENT PRED-LOAD-RANGE=999

° 574 • ASSIGN-SCHEDULE= (DEFAULT,CHILLER-CTRL, DEFAULT) ..

" 575 *
• 576 " END ..

* 577 * COMPUTE PLANT ..
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• 578 *
• 579 t INPtITECONOHICS ..
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EDL PROCESSOR I NPUT DATA

Wed Nov I0 14:35:12 1993EDL RUN 2

• 580 *

• 581 " $ ENERGY COST DESCRIPTION

• 582 .

• 583 t $ ELECTRICITY IS CHARGED ACCORDING TO A TIME-OF-DAY SCHEDULE THAT CHANGES FROM

• 584 t $ SIMMER TO WINTER SEASONS. THE DEMAND CHARGE ALSO CKANGES, FROM 5 DOLLARS/KW

• 585 . $ IN WINTER TO 6 DOLLARS/KW IN SUI4_ER.

• 586 + S THERE IS NO RATCHET OR OTHER SPECIAL FEATURES.

• 587 " $ HOWEVER, NOTE THAT IT IS ASS[RED THAT THE PEA.KDEAMAND

• 588 " $ OCCURS DURING THE ON-PEAK PERIOD SINCE THERE IS NO DEMAND CHARGE FOR

• 589 " $ THE OFF-PKAK OR SHOULDER PERIODS.

" 590 " i

" 591 " BCONOHICS-REPORT S=(ES-D,ES-E, ES-F} ..

" 592 "
" 593 * GAS-RATE = UTILITY-KATE RESOURCE=NATU_-GAS

• 594 " ENERGY-CHG • .60 ..

• 595 "

" 596 " ELEC-RATE = 5TILITY-RATE RESOURCE = ELECTRICITY

" 597 t BLOCK-CHARGES = (WINTER-OFF-P,WINTER-SHOULo

" 598 " WINTER-ON-P,SU_ER-OFF-P,

" 599 * SUI_4ER-SHOUL,SUMMER-ON-P

" 600 " WINTER-DEMAND, SUI_4ER-DD4AND) ..

• 601 °

• 602 • $ THE FLAGS USED IN THE BIX)CK-CHARGES AND SCHEDULE BELOW
" 603 °

" 604 " $ WINTER SU_4ER

" 605 " $ OFF-PEAK l.l 2.1

• 606 " $ SHOULDER 1.2 2.2

• 607 • $ ON-PEAK 1.3 2,3

• 608 "

• 609 " WI_rER-OFF-P = BLOCK-C}U_RGE 6LOCK-SCH = SFASONS-SCH

• 610 " SCH-FIAG = 1.1

" 611 " BLOCKI-TYPE = KWHIKW
• 612 ° BLECKI-DATA = (200, .04,0

• 613 " 800,.05,0) ..
" 614 " WINTER-SHOUL = BLOCK-CHARGE BLOCK-SCH =SEASONS-SCH

• 615 " SCH-FIAG • 1.2

" 616 " BLOCKI-TYPE ,, KWHIKW
" 617 " BLOCKI-DATA = (200,.045,0

" 618 " 800,.055,0) ..

• 619 " WINTER-ON-P = BLOCK-CHARGE BIX)CK-SCH = SFASONS-SCH

• 620 t SCH-FLAG = 1.3

" 621 " BLOCK1-TYPE = KWH/KW
" 622 " BLOCKI-DATA = (200, .05,0
" 623 " 800,.06,0) ..

• 624 "

• 62b * WINTER-DEMAND = BLOCK-CHARGE BLOCK-SCH = SEASONS-SCH
" 626 " SCH-FLAG = 1.3

" 627 " TOU-SF.ASON-LINKS = (S_ER-DEMAND)

" 628 * BLOCKI-TYPE = DI_qAND

• 629 " BLOCK1-DATA = ( 1,5.00} ..

" 630 "
" 631 " SUI_ER-OFF-P = BLOCK-CHARGE BLOCK-SCH = SFASONS-SCH

" 632 " SCH-FIAO • 2.1
• 633 " BLOCK1-TYPE • KWH/KW

" 634 " BLCX2KI-DATA = {175,.045,0
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* 63S " 800,,0SS,0) ..
* 636 t SUMMSR-SHOUL= BLOCK-C/-fARGE:BLOCK-SCH= SEASONS-SCH
° 633 . SCH-FLAG = 2.2
, 638 " BLOCK1-TYP£= KWH/KW
" 639 ' BLOCK1-DATA= (175,.055,0
* 640 * g00,.06So0) ..
" 641 * SUNMER-ON-P= BLOCK-CHARGEfiLOCK-SCH'- SEASONS-SCH
• 642 * SCH-FLAG = 2.3
" 643 * BLOCKI-TYPE= KWHIKW
* 644 * BLt_CFA-DATA- {175, .065,0
" 645 " g00,.075,0) ••
* 646 "
, 647 , SUHMER-D_LMqD = BLOCK-CHARGE BIDCK-SCH= SEASONS-SCH
" 648 * SCH-FLAG = 2.3
* 649 " TOU-SEASON-LINKS= (WINffER-D[MAND)
" 650 " BLt_KI-TYPE = DEMAND
* 651 * BIZ)CK1-DATA= (1,6.00) ..
" 652 "
• 653 * SEASONS-SCHSCHEDULETHP.UMAY 15 (WD) (l,g)(l.1) (9,12)(1.2) (13,17i(1.3)
* 654 • (18,22)(1.2) (23,24)(I.1}
" 655 * (WE}I) (l,g)(l.l) (9,24)(1.2)
* 656 * THRUSEP 15 (WD} (1,8}(2.1} (9,12)(2.2) (13,18)12.3)
* 657 * (19,24)(2.2)
* 658 " (_IEH) (1,g)(2.I} (9,24)(2.2)
" 659 * THRU DEC 31 (WD) (1,8)(1.1) (9,12)(1.2) (13,17)(1.3)
" 660 * (18,22)(1.2)(23,24)(I.1)
" 661 * (WE:H)(1,8)(1.1) (9,24)(1.2) .,

* 664 " INPUT SYSTID4S ..
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31-STORY OFFICE BI,DG, CHICAGO - IEADI RUN 2 VARIABLE AIR VOLUME SYSTEM DOE-2.1E-001 Wed Nov 10 14z35:12 1993SDL RUN 2

ELECTRIC THERMOSTATIC BASEBOARDS WANd-UP CYCLE USES GAS HEAT

REPORT- SV-A SYST_4 DESIGN PAP_tMETERS BLDG WEATHER FILE- TRY CHICAGO

SYST_4 SYSTEM ALTITUDE FI.DOR AREA
TYPE MULTIPLIER (SOFT ) PEOPLE

BLDG VAVS 1. 020 620000.0 4402.

SUPPLY RETURN OUTSIDE COOLING HEATING COOLING HEATING

FAN ELEC DELTA-T FAN ELEC DELTA-T AIR CAPACITY SENSIBLE CAPACITY EIR EIR

(CFI4 ) (KW) (F) (CFM ) (KW) (F) RATIO (KBTU/HR) (SHR) (KBTU/HR) [BTU/BTU) (BTU/BTU)

849109. 977.066 3.6 849109. 368.704 1.4 0.106 33083.254 0.676-30765.266 0,00 0.37

SUPPLY EXRAUST MINIMUM OUTSIDE COOLING EXTRACTION HEATING ADDITION

ZONE FLOW FLOW FAN FL£)W AIR FLOW CAPACITY SENSIBLE RATE CAPACITY RATE i
NAME (CF]4 ) (CFM ) (KW) RATIO (CFM ) (KBTU/HR) (SHR) (KBTU/HR) (KBTU/HR) (KBTU/HR) MULTIPLIER

RZI 12138. 0. 0.000 0.250 1224. 0.00 0.00 249.07 -262.18 -448.27 1.0

RZ2 5391. 0. 0.000 0.250 571. 0.00 0.00 110.63 -116.45 -314.67 1.0

RZ3 1672. 0. 0.000 0.250 265. 0.00 0.00 34,31 -36.11 -123.17 1.0

RZ4 5348. 0. 0,000 0.250 571. 0.00 0.00 109.74 -115.51 -313.27 1.0

RZ5 2336. 0. 0.000 0.250 265. 0.00 0.00 47.93 -50.45 -144.68 1.0

TZI 12138. 0. 0.000 0.250 1224. 0.00 0.00 249.07 -262.18 -448.27 30.0

TZ2 5418. 0, 0.000 0.250 571. 0.00 0,00 111.18 -I17.03 -295.54 30.0

TZ3 1627. 0. 0.000 0.250 265. 0.00 0.00 33.39 -35.15 -112.73 30.0

TZ4 5785. 0. 0.000 0,250 571. 0.00 0.00 118.70 -124.95 -307.42 30.0

TZ5 2440. 0. 0.000 0.250 265. 0.00 0.00 50.06 -52.69 -139.04 30.0

2.36
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31-STORY OFFICE BLDG, CHICAGO - LOADI RUN 2 VARIABLE A]R VOLUME SYSTEM DOE-2,1E-001 Wed Nov I0 14,35.12 1993SDL RUN 2

ELECTRIC THERMOSTATIC BASEBOARDS WARM-UP CYCLE USES GAS HEAT

REPORT- SV-A SYST[._4DESIGN PARAMETERS BASHT-SYS WEATHER FIIJE- TRY CHICAGO
.... ................................. .. ............... . ................... ..... .......................... . .... . ..................

SYSTEM SYSTEM ALTITUDE FLOOR AREA MAX

NAME TYPE MULTIPLIER (SOFT ) PEOPLE

8ASHT- SYS SZRH I.020 20000.0 0.

SUPPLY RETURN OUTSIDE COOLING HEATING COOLING HEATING

FAN ELEC DELTA-T FAN ELEC DELTA-T AIR CAPACITY SENSIBLE CAPACITY IIR EIB

(CFH ) (KW) (F) (CFH ) (KW) (F) RATIO (KBTU/HR) (SHR) (KBTU/HR) (BTU/BTU) (BTU/BTU)

27200, 15.649 1.8 0. 0.000 0.0 0.125 948,825 0.721 -1227,298 0.00 0.37

SUPPLY EX)IAUST NINII4UM OUTSIDE COOLING EXTRACTION HEATING ADDITION

ZONE FLOW FLOW FAN FLOW AIR FLOW CAPACITY SENSIBLE RATE CAPACITY RATE

NAME (CFt4 ) (CFH ) (KW) RATIO (CPN ) (KBTU/HR) (SHR) (KBTU/HR) (KBTU/HR) (KBTU/HR) MULTIPLIER

A-STORAGE 27200. 0_ 0.000 1.000 3400. 0.00 0.00 558.14 0.00 -1083.16 1.0

2.37



31-STORY OFFICE BLDG, CHICAGO - LOAD1 RUN 2 VARIABLE AIR VOLUME SYSTEM DOE-2.1E-001 Wed Nov 10 14z35_12 1993SDL RUN 2
ELECTRIC THERMOSTATIC BASEBOARDS WARM-UP CYCLE USES GAS HEAT

REPORT- SS-D PLANT MONTHLY LOADS SU]_4ARY FOR PLANT1 WEATHER PILE- TRY CHICAGr
.... ..... ...... ................................................................ ........ ....................... . ....... .o.. .......

........ COOLING ................ HEATING ........... ELEC''"

MAXIMUM NAXIMt_ ELEC- MAXIMUM

COOLING TIME DRY- WET- COOLING HEATING TIME DRY- WET- HEATING TRICAL ELEC

ENERGY OF MAX BULB BULB LOAD ENERGY OF MAX BULB BULB LOAD ENERGY LOAD

MONTH (MBTU) DY HR TD4P TEMP (KBTU/HR) (NBTU) DY HR T_IP TEHP (KBTU/HR) (KWH) (KW)

JAN 0.00000 0.000 -480.937 11 8 15.F 14.F -25227.889 718884. 5016.672

FEB 0.00000 0.000 -424.595 8 8 7.F 6.F -25438.799 597583. 4303.577

NAR 83.19585 3 16 79.F 62.F 7999.346 -256.093 I 8 28.F 27.F -20184.379 607251. 3695.740

APR 605.01703 28 15 78.F 68.F 13718.789 -128.728 9 17 47.F 36.F -2658.760 525790. 2333.793

NAY 681.43768 21 14 85.F 75.F 16606.508 -73.512 6 17 48.F 38.F -3559.978 480318. 2161.021

JUN 2267.18628 21 16 82.F 72.F 19424.721 -0.127 16 8 54.F 48.F -122.216 532027. 2288.137

JUL 3411.16089 19 8 77.F 72.F 23438.977 0.000 0.000 522663. 2419.513

AUG 3058.12817 16 8 72.F 68.F 21856.553 0.000 0.000 537604. 2311.094

SEP 1121.87512 I0 15 82.F 70.F 15121.777 -54.955 23 17 59.F 46.F -2273.243 502109. 2188.370

OCT 345.68723 5 16 74.F 62.F 9919.728 -85.576 18 8 43.F 41.F -3569.758 478057. 2165.382

NOV 158.14256 2 16 77.F 62.F 10400.727 -101.933 15 8 27.F 26.F -7094.745 573664. 4715.411

DEC 0.00000 0.000 -256.720 27 8 31.F 30.F -25258.002 696788. 4494.943
........................ . ............................

TOTAL 11731.829 -1863.177 6772698.

MAX 23438.977 -25438.799 5016.672

MAXIMUM DAILY INTEGRATED COOLING LOAD (DES DAY ) 0.000 (KBTU)
MAXIMUM DAILY INTEGRATED COOLING LOAD (WTH FILE) 230887.600 (KBTU)

2.38
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31-STORY OFFICE BLDG, CHICAGO - IDADI RUN 2 VARIABLE AIR VOLUME SYSTEM DOE-2.1E-001 Wed Nov I0 14:35:12 1993SDL RUN 2

ELECTRIC THERMOSTATIC _ASEBOARDS WARM-UP CYCLE VJSL;gGAS HEAT

REPORT- SS-A SYSTEM MONTHLY LOADS SUMMARY FOR BLDG WEATHER FILE- TRY CHICAGO
.... ................................................................... ..........................................................

........ COOLING ................ HEATING ........... E L E C - - -

IM_ MAX IMIM ELEC- MAX IMU_

COOLING TIME DRY- WET- COOLING HEATING TIME DRY- WET- HEATING TRICAL ELEC

ENERGY OF MAX BULB BULB LOAD ENERGY OF MAX BULB BULB LOAD ENERGY LOAD

MONTH (MBTU} DY HR TEMP TE_IP (KBTU/HR) (MBTU) DY HR Ti_HP TEHP (KBTU/HR) (KWH) (KW)

JAN 0.00000 0.000 -1228.748 11 8 15.F 14.F -25227.889 686369. 4731.019

FEB 0.00000 0.000 -850.592 8 8 7.F 6.F -25438.799 566911. 4092.727

MAR 83.19585 3 16 79.F 62.F 7999.346 -431.543 I 8 28.F 27.F -20184.379 573556. 3510.529

APR 605.01703 28 15 78.F 68.F 13718.789 -137.147 16 12 51.F 40.F -2657.328 496185. 2167.263

MAY 681.13385 21 14 85.F 75.F 16518.898 -74.092 6 17 48.F 38.F -3559.978 453719. 2076.871

JUN 2261.16309 21 16 82.F 72.F 19304.686 -0.127 16 8 54.F 48.F -122.216 502915. 2203.988

JUL 3384,38525 19 8 77.F 72.F 23257.844 0.000 0.000 494790. 2335.364

AUG 3039.20337 16 8 72.F 68.F 21856.553 0.000 0.000 508457. 2226.944

SEP 1117.51477 I0 15 82.F 70.F 14948.386 -55.046 23 17 59.F 46.F -2273.243 474262. 2104.220

OCT 345.51819 5 IL 74.F 62.F 9919.728 -93.907 18 8 43.F 41.F -3569.758 451453. 2081.232

NOV 158.08046 2 16 77.F 62.F 10338,622 -435.736 15 9 28.F 26.F -14506.762 546747. 4559.283

DEC 0.00000 0.000 -894.017 27 8 31.F 30.F -25258.002 666612. 4322.104
.....................................................

TOTAL 11675.214 -4200.956 6421994.

MAX 23257.844 -25438,799 4731.019

2.39
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31-STORY OFFICE BLDG, CHICAGO - LOADI RUN 2 VARIABLE AIR VOLUME SYSTEM DOE-2.IE-001 Wed Nov I0 14z35:12 1993SDL RUN 2

ELECTRIC THERMOSTATIC BASEBOARDS WARN-UP CYCLE USES GAS HEAT

REPORT- SS-J SYSTI_ PEAK HEATING AND COOLING DAYS FOR BLDG WEATHER FILE- TRY CHICAGO
.......... ..... ..................... ......... ° ................ . ........................................... . ..... . ......... ..°...°

..... COOLING ........ HEAT I NG- - - DAY COOLING PEAK

JIIL 19 FEB 8 JUL 19

HOURLY HOURLY HOURLY

COOLING SENSIBLE DRY- WET- HEATING DRY- WET- COOLING SENSIBLE DRY- WET-

LOAD HEAT BULB BULB LOAD BULB BULB LOAD HEAT BULB BULB

HOUR (KSTU) PATIO TEMP TENP (KBTU) TD.JP TEMP (Y_TU) RATIO TEMP T_P

1 0.000 0.000 79.F 72.F -1676.769 14.F 12,F 0.000 0.000 79.F 72,F

2 0.000 0.000 79.F 72.F -1777,842 12.F 11.F 0.000 0.000 79.F 72.F

3 0.000 0,000 78.F 72.F -1863.587 9.F 8,F 0.000 0.000 78.F 72,F

4 0.000 0.O00 78.F 72.F -2201.448 8.F _ F 0.000 0.000 78.F 72.F

5 0,000 0,000 77,F 72.F -2206,422 6.F .F 0,000 0.000 77.F 72.F

6 0.000 0.000 78.F 72.F -2255.855 5.F 4.F 0.000 0.000 78.F 72.F

7 23257,844 0,984 77,F 72.F -2305.349 5.F 5.F 23257.844 0.984 77,F 72.F

8 22514,631 0.842 79.F 72.F -25438.799 7.F 6.F 22514.631 0.842 79.F 72.F

9 21396.689 0.852 82,F 72.F -2892,448 13.F 11.F 21396.689 0.852 82.F 72.F

10 21279.252 0.855 85.F 73.F -11614.917 14.F 12.F 21279.252 0.855 85.F 73.F

II 21347,191 0.865 88,F 74.F -9849.519 17.F 14.F 21347.191 0.865 88.F 74,F

12 20449.969 0.854 89.F 74 F -8485.560 19.F 16.F 20449.969 0.854 89.F 74.F

13 20894.680 0.837 90,F 75 F -7360.321 21.F 17.F 20894.680 0.837 90.F 75,F

14 20834.625 0.832 89,F 75 F -5674.086 21.F 17,F 20834.625 0.832 89,F 75.F

15 21063.539 0.836 90.F 75 F -5062.012 21.F 17.F 21063.539 0.836 90.F 75.F

16 18657.373 0.836 91.F 76 F -3646.734 21.F I7,F 18657,373 0.836 91.F 76.F

17 17188.213 0.841 90,F 75 F -4622.370 20.F 17.F 17188.213 0.841 90.F 75,F

18 0.000 0.O00 86.F 74.F -5997.368 18,F 15.F 0.000 0.000 86.F 74.F

19 0.000 0.000 86,F 74.F O.000 17.F 15.F 0.000 0.000 86.F 74.F

20 0.000 0.O00 80,F 72.F 0.000 15.F 13.F 0,000 0.000 80.F 72.F

21 0.000 0.000 79,F 72.F 0.O00 13.F 12.F 0.000 O.000 79.F 72.F

22 0,000 0,000 77,F 71.F 0,000 13.F 12.F 0.000 0.000 77,F 71.F

23 0.000 0.O00 76,F 71,F 0.000 12.F 11.F 0.000 0.000 76.F 71.F

24 0.000 0,000 74.F 70.F 0.000 9,F 8.F O.000 0.00O 74.F 70.F
. ........................

SUM 228884.000

MAX 23257.844 -25438.799

SYSTEM-TYPE VAVS SOFT/TON 319.9

COOLING PEAK 37.51 (BTUIHR- SOFT) HEATING !EAK -41.03 (BTU/HR- SOFT)

SUPPLY AIR PEAK FLOW 1.37 (CFM/SQFT) MIN-OA/PERSON 20.40 (CF_ )
OA FRAC AT CLG PEAK 0.012 OA FRAC AT HTG _EAK 0.010

* ASTERISKS INDICATE HOURS LOADS NOT NET

2.40



31-STORY OFFICE BLDG, CHICAGO - LOADI RUN 2 VARI/_LE AIR VOLIRE SYSTEM DOE-2.IE-001 Wed Nov I0 14:35:12 1993SDL RUN 2

ELECTRIC THERMOSTATIC BASEBOARDS WARM-UP CYCLE USES GAS HEAT

REPORT- SS-A SYSTEM MONTHLY LOADS SUMMARY FOR EASMT-SYS WEATHER FILE- TRY CHICAGO
.................................................................................................................................

........ COOLING ................ HEATING ........... E L S C - - -

MAXIMUM MAXIML_4 ELEC- MAXIMUM

COOLING TIME DRY- WET- COOLING HEATING TIME DRY- WET- HEATING TRICAL ELEC

ENERGY OF NAX BULB BULB LOAD ENERGY OF MAX BULB BULB LOAD ENERGY LOAD

MONTH (MBTU) DY HR TEMP TEMP (KBTU/HR) (MBTU) DY HR TD4P T_4P (KBTU/HR) (KWH) (KW)

JAN 0.00000 0.000 -30.984 4 9 4.F 3.F -543.070 17315. 185.654

FEB 0.00000 0.000 -28.954 8 9 13.F II.F -305.531 16233. 116.055

MAR 0.00000 0.000 -21.719 I 9 30.F 28.F -239.701 16215. 96.767

APR 0.00000 0.000 -5.286 19 9 39.F 35.F -144.093 12885. 68.754

MAY 0.30392 21 13 87.F 76.F 93.557 -0.012 10 9 46.F 43.F -12.392 11399. 44.150

JUN 6.02330 9 15 83.F 73.F 165.044 0.000 0.000 12391. 44.149

JUT, 26.77848 13 17 97.F 78.F 259.228 0.000 0.000 11913. 44.149

AUG 18.92442 26 17 94.F 76.F 254.092 0.000 0.000 12427. 44.149

SEP 4.36051 10 11 77.F 69.F 191.406 -0.035 22 8 34.F 31.F -14.893 11887. 47.013

OCT 0.16904 4 17 78.F 6I.F 68.037 -0.017 1 8 33.F 32.F -15.733 11404. 47.259

NOV 0.06210 2 16 77.F 62.F 62.104 -3.910 29 9 29.F 28.F -338.523 11717. 67.122

DEC 0.00000 0.000 -18.103 27 9 3I.F 30.F -217.205 14217. 90.176
.....................................................

TOTAL 56.622 -108.819 160002.

MAX 259.228 -543.070 185.654

2.41



31-STORY OFFICE BLDG, CHICAGO - LOADI RUN 2 VARIABLE AIR VOLI_4E SYSTEM DOE-2.1E-001 Ned Nov 10 14_35s12 1993SDL RUN 2

ELECTRIC THERMOSTATIC BASEBOARDS WARM-UP CYCLE USES GAS HEAT

REPORT- SS-J SYST[]4 PEAK HEATING AND COOLING DAYS FOR BASMT-SYS WEATHER FILE- TRY CHICAGO
.............................................................................................. _ .................................

..... COOLING ........ HEATING--- DAY COOLING PEAl(

JUL 13 JAN 4 JUL 14

H_Y _U_Y _U_Y

COOLING SE_I_E DRY- WET- HEATING DRY- WET- COOLING SENSIBLE D_- WET-

MAD HEAT BULB EWE LOAD B_B BULB LOAD HEAT B_B B_B

_ (_TU) EATIO TEMF TEMP (_TU) TEMP TEMP (_TU) RATIO TEMP TEMP

1 0.000 0.000 76.F 66.F 0.000 6.F 6.F 0.000 0.000 83.F 72.F

2 0.000 0.000 74.F 66.F 0.000 5.F 5.F 0.000 0.000 81.F 72.F

3 0.000 0.000 74.F 65.F 0.000 4.F 4.F 0.000 0.000 80.F 71.F

4 0.000 0.000 73.F 62.F 0.000 4.F 4.F 0.000 0,000 78.F 71.F

5 0, ,')00 0.000 72.F 62.F 0.000 3.F 3.F 0.000 0.000 77.F 70.F
6 0.000 0.000 72.F 63,F 0,000 3.F 3.F 0,000 0.000 78.F 71.F

7 0.000 0.000 73.F 65.F 0.000 2.F 2.F 171.014 0.696 79.F 71.F

8 123.313 0,526 76.F 69.F 0.000 2.F 2.F 184.646 0.699 82.F 72.F

9 169.597 0.703 82.F 72.F -543.070 4.F 3.F 211.456 0.607 86.F 74.F

10 198.345 0.681 86.F 74.F -495.242 7.F 6.F 213.700 0.714 88.F 74,F

11 221.019 0.661 09.F 76.F -465. 945 11 F 9.F 238.488 0,606 91.F 76.F

12 240.226 0.642 93.F 78.F -427.645 16 F 13.F 233.342 0.715 94.F 76.F

13 242.319 0.666 95.F 78.F -409.028 18 F 15.F 246.195 0,707 96.F 77.F

14 239.493 0.710 96.F 77.F -383.750 20 F 16.F 212.832 0.704 87.F 74,F

15 243.268 0.718 97.F 77.F -362,419 20 F 16.F 177.021 0.454 76.F 71,F

16 259 228 0 689 97.F 78.F -346.622 20 F 16.F 183.168 0.668 78.F 72.F

17 242 758 0 735 99.F 77.F -332.858 19 F 15.F 179.725 0.653 78.F 72.F

18 0 000 0 000 97.F 76.F -336.910 16.F 13.F 0.000 0.000 89.F 75.F

19 0 000 0 000 95.F 75.F 0.000 13.F I1.F 0.000 0.000 87.F 75.F

20 0 000 0 000 93.F 75.F 0.000 11.F 9.F 0.00O 0.000 84.F 74.F

21 0 000 0 000 90.F 74.F 0.000 10.F 8.F 0.000 0.000 84.F 74.F
22 0 000 0.000 87.F 73.F 0.000 11.F 9.F 0.000 0.000 82.F 74.F

23 0 000 0.000 86.F 73.F 0.000 7.F 6.F 0.000 0.000 80.F 72.F

24 0 000 0.000 85.F 73.F 0.000 6.F 5.F 0.000 0.000 78.F 72.F
.........................

SUM 2251,587

MAX 259.228 -543.070

SYSTEM-TYPE SZRH SOFT/TON 925.8
COOLING PEAK 12.96 {BTU/HR- SOFT) HEATING PEAK -27.15 (BTU/HR- SOFT)
SUPPLY AIR PEAK FLOW 1.36 (CFMISQFT)

OA FPAC AT CLG PEAK 0.125 OA FRAC AT HTG PEAK 0.125

" ASTERISKS INDICATE HOURS LOADS NOT MET

2.42



31-STORY OFFICE BLDG, CHICAGO - LOADI RUN 2 VARIABLE AIR VOLUME SYSTEM DOE-2.1E-001 Wed Nov 10 14:35:12 1993PDL RUN 2

ELECTRIC THERMOSTATIC BASEBOARDS WARM-VP CYCLE USES GAS HEAT

REPORT- W-A EQUIPMENT SIZES WEATHER FILE- TRY CHICAGO
.................................................................................................................................

N'u'MBER NUMBER NUMBER N'b_BER NUMBER N1_BER

E Q U I P M E N T SIZE INSTD SIZE INSTD SIZE INSTD SIZE INSTD SIZE INSTD SIZE INSTD

(MBTU/H) AVAIL (MBTU/H) AVAIL (MBTO/H) AVAIL (MBTU/H) AVAIL (MErU/H) AVAIL (MBTU/H) AVAIL
..... . ......... . ............................................. . ................

HW-BOILER 25. 608 I I

ELEC-DHW-HFATER 0.I14 I I

HERM-CENT-CHLR 13.500 2 2

COOLING-TWR 10.913 3 3

CrANK-STORAGE 50. 000 1 1

COOL-STORE-RATE = 13.500 (MBTU/H)
COOL-SUPPLY-RATE= 13.500 (MBTU/H)

2.43



31-STORY OFFICE BLDG, CHICAGO - LOADI RUN 2 VARIABLE AIR VOLUME SYSTEM DOE-2.1E-001 Wed Nov I0 14:35:12 1993PDL RUN 2

ELECTRIC THERMOSTATIC BASEBOARDS WARM-UP CYCLE USES GAS HEAT

REPORT- PS-A PLANT ENERGY UTILIZATION SUI_4ARY WEATHER FILE- TRY CHICAGO
..................................................................................................................................

v

S I T E £ N E R G Y * SOURCE
e

2 3 4 5 6 7 8 9 I0 II 12 13 . 14
e

TOTAL TOTAL TOTAL WASTED FUEL ELEC FUEL ELEC FUEL TOTAL TOTAL * TOTAL

HEAT COOLING ELECTR RCVRED RCVRAEb INPUT INPUT INPUT INPUT INPUT FUEL SITE * SOURCE

LOAD LOAD LOAD ENERGY ENERGY COOLING COOLING HEATING HEATING ELECT INPUT ENERGY * ENERGY

NONTH (MBTU) (MBTU) (14WH) (HBTU) (HBTU) (MBTU) (NWH) (NBTU) ()NH) (MBTU) {HBTU) (14BTU) * [MBTU)
......................................................................................... e .......

t

JAN 535.1 0.0 740.5 0.0 0.0 0.0 0.0 782.1 249.8 0.0 782.1 3309.5 * 8365.0
e

FEB 476.5 0.0 617.6 0.0 0.0 0.0 0.0 693.5 153.3 0.0 693.5 2801.3 * 7017.5
e

MAR 315.7 93.4 636.3 0.0 0.0 0.0 9.4 465.9 77.5 0.0 465.9 2637.7 _ 6981.9
e

APR 169.8 655.1 594.7 0.0 0.0 0.0 55.2 248.3 17.6 0.0 248.3 2277.8 * 6337.5
e

MAY 97.7 799.2 556.4 0.0 0.0 0.0 67.3 135.1 8.9 0.0 135.1 2034.0 t 5832.4
t

JUN 15.7 2342.1 707.8 0.0 0.0 0.0 170.5 0.8 5.3 0.0 0.8 2416.5 . 7248.8
t

JUL 13.5 3556.2 771.4 0.0 0.0 0.0 244.0 0.0 4.7 0.0 0.0 2632.7 * 7898.8
e

AUG 13.7 3135.4 762.0 0.0 0.0 0.0 219.6 0.0 4.8 0.0 0.0 2600.5 • 7802.3
t

SEP 76.2 1240.5 606.9 0.0 0.0 0.0 97.2 102.5 7.6 0.0 102.5 2173.9 * 6317.3
e

OCT 115.4 347.0 527.8 0.0 0.0 0.0 39.8 166.2 12.4 0.0 166.2 1967.7 t 5571.2
e

NOV 139.3 174.5 601.9 0.0 0.0 0.0 16.4 202.5 110.9 0.0 202.5 2256.9 * 6366.4
*

DEC 312.7 0.0 714.7 0.0 0.0 0.0 0.0 450.3 210.0 0.0 450.3 2889.6 . 7768.9
e

==_-=-_-_-. _-==_--_== ======-- ======_- ===_-=--= .v.===.-=-- ====---= --=I:----== --==--==-- ----==----= .---=--.---= _..=_=. • _._=_.-.

TOTAL 2281.4 12343.5 7838.0 0.0 0.0 0.0 919.4 3247.1 862.7 0.0 3247.1 29998.1 * 83508.1

2.44



31-STORY OFFICE BLDG, CHICAGO - LOADI RUN 2 VARIABLE AIR VOLUME SYSTEM DOE-2.|E-001 Wed Nov 10 14_35_12 1993PDL RUN 2

ELECTRIC THERMOSTATIC BASEBOARDS WARM-UP CYCLE USES GAS HEAT

REPORT- PS-D PLANT LOADS SATISFIED WEATHER FILE- TRY CHICAGO
.................................................................. . ...... . ....................... . ..... ....................... o..

HEATING LOADS MBTU SUPPLIED PCT OF TOTAL LOAD

................. ....... . ..................... .... ......

HW- BOILER 2094.2 91.8

ELEC- DHW-HEATER 287.2 8.2

81mmgzm mm_lluzns sRmwsZSlllmt t_s_ml, m

LOAD SATISFIED 2281.4 100.0
TOTAL LOAD ON PLANT 2281.4

COOLING LOADS MBTU SUPPLIED PCT OF TOTAL LOAD
.................................... . ....... . ..........

HERM-CENT-CHLR 12343.5 100.0

--=z=======--=_ = =-- = = ===--'_ w=.- =-- =.-

LOAD SATISFIED 12343.5 100.0

TOTAL LOAD ON PLANT 12343.5

ELECTRICAL LOADS KWH SUPPLIED PCT OF TOTAL LOAD
.......................................................

ELECTRICITY 7838039.5 100.0
8ss=im=s1==== = m=:=Z----==BI=SCZl===

LOAD SATISFIED 7838039.5 100.0

TOTAL LOAD ON PLANT 7838303.5

STORAGE TANK USE NSTU STORED MSTU RETURNED MSTU LOST MBTU RESIDUAL
........................................................................

CTANK- STORAGE 4135,8 4134.8 0.87 0.06

TOWER ABOVE DESIGN TI_4PERATURE OF 85.F 0 HOURS

2.45



31-STORY OFFICE EL{X),CHICAGO - LOADI RUH 2 VARIABLE AIR VOLUME SYSTEM DOE-2.1E-001 Wed Nov I0 14z35:12 1993FDL RUN 2
ELECTRICTHERHOSTATICBASEBOARDS WAI_oUPCYCLE USES (]AS HEAT

REFOI_- P$-D PLANTLOADSSATISFIED WEATHERFI)_E- TRY CHICAOO
..............................................................................................................(CONTINUED)........

SUI_ARY OF lOADS )lET

TOTN, LOAD TOTAL PEAK HOU_
?YPE OF IOAD LOAD SATISFIED OVERLOAD OVEPJ,OAD OVERLOADED

(NBTU) (NBTU) (MBTU) (NSTU)
.................... .......... .......... .......... .......... .°........

HEATINGLOADS 22R1.4 2281.4 0.000 0.000 0
COOLINGLOADS 12343.5 12343.5 57.109 5.354 32
_..,ECTRICAL LOADS 26751.9 26751.0 0.000 0.000 0

2.46



31-$TORY OFFICE BLDG, CHICAGO - IZ)ADI RUN 2 VARIABLE AIR VOLUHE SYSTEM DOE- 2.1E-001 Wed Nov 10 14s35s12 1993PDL RUN 2

ELECTRIC THEP_4OSTATIC BASEBOARDS WAI_4-UP CYCLE USES GAS HEAT

REPORT- BEPS BUILDING D_ERGY PERFORMANCE SUMMARY WEATHER FILE- TRY CHICAGO
........°. ............. .......... ... ....... .°°°. ........ _.. ........ o... ............. . ............. .. ............. . ............. ..

ENERGY TYPEs ELECTRICITY NATURAL-GAS

UNITSs MTU

CATEGORY OF USE

AREA LIGHTS 10810.3 0,0

MISC BQUII_T 3997.2 0.0

SPACE HEAT 2598.6 3247,1

SPACE COOL 2378.6 0.0

HEAT REJECT 419.9 0.0

PUMPS & HISC 468.1 0.0

VENT FANS _86 I.1 0.0

DO_OT WATER 217.3 0.0

TOTAL 26751,1 3247.1

TOTAL SITE ENERGY 29998.22 MBTU 46.9 KBTU/SQFT-YR GROSS-AREA 46.9 KBTU/SQFT-YR NET-AREA

TOTAL SOURCE ENERGY 83508.49 MBTU 130.5 KBTU/SOFT-YR GROSS-AREA 130,5 KBTUISOFT-YR NET-AREA

PERCENT OF HOURS ANY SYSTEM ZONE OUTSIDE OF THROTTLING RANGE • 3.9

PERCENT OF HOURS ANY PLANT LOAD NOT SATiSFiED = 0.4

NOTEs ENERGY IS APPORTIONED HOURLY TO ALL END-USE CATEGORIES.
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31-FPORY OFFICE BLDG, CHICAOO- I.,OADI RUN2 VARIABLEAIR VOI.,t.q,IE SYS'I'D4 DOE-2.IE-00I Wed Nov 10 14s35112 1993EDL RUN 2
£LE_RIC THEP,)4OSTATICI_SE_:)AP.D$ WAN4-UPCYCLEUS£.q GAS HEAT

REI_I_- _-D EHEROYCOSTSUI(HARY

HETER£D 'tOTAL V!R?UJU_
EN£RGY CHARGE RATE RATI_USED

U'/'ILITY-P.A?£ RESOURCE NE?ERg UNITS/YR ($) ($/UNI?) _L,L YEAR?

GAS-PATE NATURN,-OA.q 1 2 3 4 5 32471. THERM 19493. O.GO00 YES

ILm::-RATE ILi_'TRICITY i 2 3 4 5 ?639040. KI_ 595?52. 0.0760 YIP.,,9

181iiltSiil

615235.

ICNERGYcogTIOROSS 8LD(; _ggAs 0.96
I]NI_ROYC09?/NET B].,O0kR_s 0.96
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31-STORYOFFICE:BLI)G, CHICAGO- T_ADX RUN2 VARIABLE AIR VOLUNE$YSTEX DOE-2.1E-OOX Wed Nov 30 14s35,12 1993EDL RUN 2

ELECTRICTHERHOgTATICBASr..BOARDS WARM-UPCYCLEUSE9 GAS HEAT
REPORT-ES-E $1._4ARY OF UTILITY-PATEs Gk.9-RATE
............................................................ ..... ...............--........... ........ ... .... ......... .... . .... ....

UTILITY-RATEs GAS-RATE RESOURCE, NATURAL-GAS DDLI_HD-WlNDOWsHOUR 100000. BTU/THERN
HRTEUs 1 2 3 4 5 BILLING-DAYs 31 RATE-LINITATIONt 0.0000

IIATE-QU/_LIFICAT1OH$ BLOCK-CHARGES DD4AND*PATCH_TS HIN-MON-RATCHETS
................................ ............. .... ................... .....,,........ .... .......°.......

HIM- ENERGY, 0.0
NAX-ENERGYs 0.0
NIN- DI4/_ID, 0.0
XAX-DEMAND, O.0

OUJU.,IF'Y-RATE_ ALL-140NTH$
USE*MIN+OUALs NO

METERED BILI, INO NETliRED BILLIttO EHERGY DEMAND I_IBROY FIXED HINIMUN VIRTUN, TOTAL
EHEROY ENERGY DI_UI_ID DUqAND CHARGE CHARGE C_l' _ TAXES SURCHRO CHARGE CHARGE RATE CHARGE

MOI_H THERH THERM THERHS THERHS ($) ($) ($) ($) ($) ($) ($) (S/UNIT) ($)

JAN 7821 7821 317.9 31"/.9 4692 0 0 0 0 0 0 0.6000 4692

FEB 6935 6935 320.1 320.1 4161 0 0 0 0 0 0 0.6000 4161

lIAR 4659 4659 264.0 264.0 2795 0 0 0 0 0 0 0.6000 2795

AFR 2483 2483 46.2 46.2 1490 0 0 0 0 0 0 0.6000 1490

PlAY 1351 1351 60.9 60.9 8ii 0 0 0 0 0 0 0.6000 811

JUN 8 8 4.8 4.8 5 0 0 0 0 0 0 0. 6000 5

JUG 0 0 0.0 0.0 0 0 0 0 0 0 0 0.0000 0

AUG 0 0 O. 0 0.0 0 0 0 0 0 0 0 0. 0000 0

SEP 1025 1025 39.9 39.9 615 0 0 0 0 0 0 0.6000 615

OCT 1662 1662 61.1 61.1 997 0 0 0 0 0 0 0.6000 99"/

NOV 2025 2025 114.9 114.9 1215 0 0 0 0 0 0 0.6000 1215

DEC 4503 4_03 318.2 318.2 2702 0 0 0 0 0 0 0.6000 2702
mmaatllm l,mmmlss _mmlmas_ mtmss_s lmmtsms m_sls8 mlllals zlmsmmm mmtsmuJ stmmmmm ttlsall

_)T_ 32471 324+I 320.I 19483 0 0 0 0 0 0.6000 19483
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31-gTORY OFFICE BLDG, CHICAGO - LOAD! RUN 2 VARIABLE AIR VOLUME SYSTEM DOE-2.1E-O0! Wed Nov 10 14s35,12 1993EDL RUI_ 2
ELECTRIC THERMOSTATIC BASEBOARDS WARM-UP CYCLE USES GAS HEAT

REPORT- ES-E SU_@4ARY OF UTILITY-RATEr ELEC-RATE
.°........°. ...... .°........... ....... ........................ ........ . ...... .°... ...... ........... . ........ .. .... .. .......... ....

UTILITY*RATE_ ELEC-PATE RESOURCE_ ELE_"TRICITY DEHAJ4D-WIHDOW_ HOUR 3413. BTU/KWH
METEP.Ss I 2 3 4 5 BILLING-DAY1 31 RATE-LIMITATION_ 0.0000

POWER- r_,CTOR_ 0.80 EXCESS- KVAR-FRAC I 0.30 EXCESS -KVAR-CHG. 0.0000

RATE-QUALIr ICATIONS BLOCK-CHARGES DI_%mUID-RATCH ETS NIH-HON.RATCHETS
................................ °..°.....°... .... .. ...... o°.....-.-- ---°--°----°-°-- --.°-.°.°..-.°--

NIN-ENERGY t O. 0 WINTER-OFF- P WI lITER- DD4AHD
MAX-ENERGY_ 0.0 WINTER- gHOUL gUMMER-DI_HD
NIN- DENANDs O. 0 WINTER-ON- P

MAX- OENANDz 0.0 SI)IMER-OFF- P

QUALITY- RATEr ALL- WONTHS SUMMER-$HOUL
USE-NIN-OUAL _ NO SUI,O,I£R-ON- P

METERED BILLING METERED BILLING ENERGY DEMAND DIERGY FIXED MININUH VIRTUAL TOTAL

ENERGY ENERGY DD4AND DEMAND CHARGE CHARGE CST ADO TAXES SURCHRG CHARGE CHARGE RATE CHARGE
MONTH KWH KWH J_W _ 15) 1$) IS) . IS) I$) 15) 1$) IS/UNIT) 15)

JAN 740522 740522 5242.9 5242.9 34144 10759 0 0 0 0 0 0.0714 52903

FEB &17579 617579 4465.4 4465.4 28630 17922 0 0 0 0 0 0.0754 46552

liAR 636339 636339 3775.2 3775.2 29531 14610 0 0 0 0 0 0,0694 44141

APR 594652 $94652 3085.4 3085.4 27746 15427 0 0 0 0 0 0.0726 43173

NAY 556384 556384 3257.2 3257.2 29112 14034 0 0 0 0 0 0,0775 43146

JUN 707817 707817 3484.0 3484.0 40840 17714 0 0 0 0 0 0.0827 58554

JUL 771373 771373 3811.1 3811.1 44334 18973 0 0 0 0 0 0.0821 63307

AUG 761952 761952 3648.0 3648.0 43863 17574 0 0 0 0 0 0.0806 61437 •

SEP 606918 606918 3078.0 3078.0 31462 14911 0 0 0 0 0 0,0764 46373

OCT 527844 527844 2789.8 2789.8 24593 13949 0 0 0 0 0 0.0730 38542

NOV 601948 601948 4896.1 4896.1 28013 17529 0 0 0 0 0 0.0757 45542

DEC 714713 714713 4632.2 4632.2 33203 18879 0 0 0 0 0 0.0729 52082
zlz_=xz= =z=z=_z_ z=_z==.'_ sz_:t=_z m==_n= 1_z=zsz t_=s_=z =--_==_ zs=z==z znz=sz.- ==zz=_;_

TOTAL 7838040 7838040 5242.9 395471 200281 0 0 0 0 0.0760 595752
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31-STOAY OFFICE ELDG, CHIC&OO- Z,OAD1 RUN2 vARI&BLE AIR VOLUMESYG'I'D4 DOE-2.1E-O01 Ned Nov 10 14:35:12 1993EDL RUN 2
ELECTRIC THEN4OSTATIC_$E{BUA_S WA{_4-UPCYCLE USF.._OA$ HEAT

UPO{_r* r,S-r BIJOCK-C{_tdlOEAND RATCHET SUI4_ARYFORs LEO-RATE
..................................................,....... .... ...,.........................,............ ...... . .... ....._........

OTZLI?Y-MTE: ILEC- M?E
RISOURC|_ I_EC?RlCXTY

linE.y-uNITs1
DEN_D-UNZ?Si KW
D{_-WINDOW s HOUR

BLOCK-CHARGD Jfd4 FEB MAR APR NAY JUN 3UL AUG SEP OCT NOV DEC YEAR
......................... ....... ..._... _................................** . ..... . ............., o...............,.,..

WlNTIr.q-OFF-P USE: TIKE-OF-USE
METEREDENERGY: 101083 70558 66003 53122 33673 0 0 0 45415 49970 52607 70150
BZLLINa ENERGYs 101083 ?0558 66003 53122 33673 0 0 0 45415 49970 $2607 70150 $42581

RNHtKHDIDIM_t 2404.8 2404.8 2404.8 1532.2 1654.1 0.0 0.0 0.0 1506.2 1567.2 1635.8 2404.0
ENE_OYCHO$($)s 4043 2822 2640 2125 1347 0 0 0 1817 1999 2104 2806 21703

WIh'FER-SHOUL USE: ?In-OF-USE
METEREDENERGY: 374244 308760 325254 291074 131420 0 0 0 148723 259821 311664 366207
EII.,LINO ENERGY: 374244 308760 325254 291074 131420 0 0 0 148723 259821 311664 366207 2517167

IOflI/KWDDIAND: 5242.9 4465.4 3775.2 2974.2 2612.3 0,0 0.0 0.0 2931.9 2653.2 4896.1 4632.2
EHEI_Y CHQS(8)z 16841 13894 14636 13098 5914 0 0 0 6693 11692 14025 16479 113273

WII_'ER-ON-P USE: TIME-OF-USE
METEREDENEROYs 265196 238262 245083 250458 100751 0 0 O 112778 218054 23?678 270357
BIM.,IMG ENERQYz 265196 238262 245083 250458 1O0751 0 0 0 112778 218054 237678 278357 1946618

IOIH/_ DD4AHDs 3751.9 3584.4 2Y22.1 3085.4 2303.3 0.0 0.0 0.0 2582,6 2789.8 3505.8 3775.7
ENEJ_Y CHGS($): 13260 21913 12254 12523 5038 0 0 0 5639 10903 11884 13918 97331

SUMHER-OFF-F USEsTIME-OF-USE
METEREDENERQYs 0 0 0 0 40643 107781 129078 124020 45544 0 0 0
BILLING ENERGY: 0 0 0 0 40643 107701 129078 124020 45544 0 0 0 447066

KWI.i/INDEHANDs 0.0 0.0 0.0 0.0 2241.4 2865,1 3321.5 3178.9 2135.7 0.0 0.0 0.0
ENERGYCHOS($): 0 0 0 0 1829 4850 5809 5581 2049 0 0 0 20118

SUNMER-SHOUL USE: TIME-OF-USE
METEREDENERGY: 0 0 0 0 125871 301229 322381 318381 127532 0 0 0
BILbII_ ENEROYs 0 0 0 0 125871 301229 322381 318381 127532 0 0 0 1195393

K_'I/KW Dm_PJ_t 0.0 0.0 0.0 0.0 3257,2 3484.0 3811.1 3640.0 3078.0 0.0 0.0 0.0
ENEi_Y CHOS($)s 0 0 0 0 6923 16568 17731 17511 7014 0 0 0 6_747

SUNNER-ON-F USE: TIME-OF-USE
METEREDI_ERGY: 0 0 0 0 124028 298808 119915 319553 126927 0 0 0
BILLING ENERGY: 0 0 0 0 124028 298808 319915 319553 126927 0 0 0 1189231

10,,4/K1,,1DEHAND: 0.0 0.0 0.0 0.0 2530.0 2952.3 3162.2 2929.0 2700.4 O.0 0.0 0.0
ENEROYCHOS($): 0 0 0 0 8062 19423 20794 20771 8250 0 0 0 77300

WIRI'ER-DE_ND USE: TIME-OF-USE
METEREDDEHANDz 3751.9 3584.4 2922.1 3085.4 2303.3 0.0 0.0 0.0 2582.6 2789.8 3505.8 3775.7
BILLING DEMANDs 3751.9 3584.4 2922.1 3085.4 2530.8 0.0 0.0 0.0 2700.4 2789.8 3505.8 3775.7
FRORATEFACTORs 1.0000 1.0000 1.0000 1.0000 0.4545 0.0000 0.0000 0.0000 0.4783 1.0000 1.0000 1.0000
Dt)IAHDCHGS($): 18759 17922 14610 15427 5752 0 0 0 6457 13949 17529 18879 129284

SUNI4E_-DI_4AND USE: TINE-OF-USE
METEREDDEHAND: 0.0 0.0 0.0 0.0 2530.8 2952.3 3162.2 2929.0 2700.4 0.0 0.0 0.0
BXLL1NGDI_AND_ 0.0 0.0 0.0 0.0 2530.8 2952.3 3162.2 2929.0 2700.4 0.0 0.0 0.0
PRORATEFAC'Z'OR: 0.0000 0.0000 0.0000 0.0000 0.5455 1.0000 1.0000 1.0000 0.5217 0.0000 0.0000 0.0000
OIg4AHDCHGS(_) _ 0 0 0 0 8283 17714 18973 17574 8453 0 0 0 70997
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TOTAL WERGY| 740523 617580 636340 594654 SS6386 707818 771374 761954 606919 527845 601949 714714 7838056
TOTALC_,l_Ol_ ($) : 52903 46S52 44141 43173 43146 $8SS4 63307 61437 46373 38S42 45542 52082 59S752
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31-Story Office Building, LOAD1 --- Run 3 Systems, Plant, Economics

S DL PROCESSOR INPUT DATA

Wed Nov l0 14:35_12 1993SDL RUN 3

" 665 °
• 666 • TITLE LINE-2 "RUN 3 VARIABLE AIR VOLUME SYST_ •

• 667 , LINE-4 •OA RESET BASEBOARDS •

• 668 " LIHE-5 "- ° ..

• 669 .

• 670 • $ HAVC SYSTEM DESCRIPTION
• 671 •

• 672 • $ DESIGN TEMPS COOLING 76F HEATING 70F,

• 673 t $ SYSTEM TYPE A SINGLE VARIABLE AIR VOLUME SYSTEM SERVES THE ENTIRE BUILDING.

• 674 • S THE SYSTEM HAS A DRY BULB CONTROLLED ECONOMIZER WITH A LIMIT

• 675 • $ TEMPERATURE OF 68F AND THE FANS HAVE A SPEED CONTROLLER. THE VAV

• 676 " $ BOXES HAVE A MINIMUM STOP OF 20%. BASEBOARD RADIATION IS NOT

• 677 " $ CONTROLLED BY SPACE THERMOSTATS BUT BY A RESET CONTROL THAT

• 678 ° $ IS A FUNCTION OF OA T_4P, THEREFORE THE BASEBOARD IS ACTIVE

• 679 * $ AT NIGHT BUT THE FAN SYSTEM CAN CYCLE ON IF NECESSARY TO HOLD

• 680 " $ THE NIGHT _OW LIMIT SETTING OF 55F, THE FANS CAN START AS

• 881 • $ EARLY AS SAN BUT ARE DELAYED AS LONG AS POSSIBLE (I.E., OPTIMUM

" 682 • $ START). FANS ARE OFF AFTER 6PM AND ON WEEKENDS AND HOLIDAYS.
• 683 •

• 684 • $ THERE ARE REHEAT COILS IN THE VAV BOXES THAT ARE CONTROLLED BY

• 895 " $ SPACE THERMOSTATS SINCE THE BASEBOARD RADIATION IS SIZED ONLY
• 686 " $ FOR GLASS CONDUCTION. A HUMIDISTAT CONTROLS THE

• 687 ° $ RETURN AIR HUMIDITY AT 25% RH BY ADDING STEAM TO THE AIR. TO

• 688 • $ PREVENT ADDING MOISTURE TO LARGE QUANITIES OF OUTSIDE AIR, WHICH

• 689 • $ IS VERY COSTLY. THE ECONOMIZER DAMPERS ARE CLOSED BELOW OUTSIDE

• 690 * $ AIR T_PERATURES OF 45F. THE FREE COOLING CYCLE ON THE CHILLERS

• 691 • $ PROVIDES NECESSARY MECHANICAL COOLING, SINCE OUTSIDE AIR COOLING

• 692 " $ IS LOCKED OUT.

• 693 •
• 694 • SYSTID4S-REPORT SUI_RYffi(SS-A, SS-D,SS-J) ..

• 695 "

• 696 • S SCHEDULES
• 697 "

" 698 * HRS1 ,-DAY-SCHEDULE (I,5) (0} (6,7) (-999} (8.18} (1} (19,24} (0} ..
" 699 * HRS2 = DAY-SCHEDULE (1.24) (0)

° 700 • DAYS1 ,, WEEK-SCHEDULE (MON,FRI) HRS1 (WEH) HRS2 ..
• 701 " AHU-SCHED = SCHEDULE THRU DEC 31 DAYS1 .. $ FANS $
" 702 •

• 703" HRSH1 = DAY-SCHEDULE (1,7} (55} (8,18) (70) (19,24) (55) ,.
• 704 * HRSH2 = DAY-SCHEDULE (1.24) (55) ..

• 705 * DAYHEAT = WEEK-SCHEDULE (NON, FRI) HRSH1 (WEH) HRSH2 ..
• 706 * THEAT = SCHEDULE THRU DEC 3] DAYHEAT .. $ HEATING $

° 707 *

• 708 * HRSC] = DAY-SCHEDULE (1,7) (99) (8,18) (76) (19,24) (99) ..
" 709 * HRSC2 = DAY-SCHEDULE (1,24) (99) .o

° 710 * DAYCOOL = WEEK-SCHEDULE {MON,FRI) HRSCI {WEH) HRSC2

• 711 " TCOOL = SCHEDULE THRU DEC 31 DAYCOOL .. $ COOLING'$"
" 712 *
• 713 " HEATON = SCHEDULE THRU DEC 31 (ALL) (I,24) (60) ,.

• 714 "

• 715 * SAT-FOA = SCHEDULE THRU DEC 31 (ALL) SAt ..

• 716 • SAt = DAY-RESET-SCH SUPPLY-HI 65 SUPPLY-LO 55

• 717 * OUTSIDE-LO 20 OUTSIDE-HI 75 ..

" 718 "
" 719 " BASEB :. RESET-SCHEDULE THRU MAR 15 (ALL) BASE1
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* 720 * THRU DEC 15 (ALL) BASE2
* 721 ' THRU DEC 31 (ALL) BASE] ..
" 722 "

* 723 * BASEl = DAY-RESET-SCH OUTSIDE-HI - 60 OUTSIDE-LO = 0

* 724 " SUPPLY-HI = 1 SUPPLY-LO = 0 ..

, 725 • BASE2 = DAY-RESET-SCH OUTSIDE-HI = 60 OUTSIDE-LO • 0

" 726 * SUPPLY-HI = 0 SUPPLY-LO • 0 ..

* 727 * BASE3 = DAY-RESET-SCH OUTSIDE-HI = 60 OUTSIDE-LO • 0

* 72B " SUPPLY-HI = I SUPPLY-LO = 0 ..
" 729 *

, 730 *

" 731 " $ ZONE SUB-COMMANDS

* 732 "
* 733 * ZAIR = ZONE-AIR OA-CFMIPER=20 ..

"734 *

, 735 * CONTROL = ZONE-CONTROL DESIGN-HEAT-T,70 DE_IGNoCOOL-T=74

* 736 * HEAT-TEMP-SCH=THEAT COOL-TEMP-SCHmTCOOL

* 737 * RASEBOARD-CTRL=OUTDOOR-RESET

* 738 * THERMOSTAT-TYPE=REVERSE-ACTION ..

* 739 *

" 740 " $ ZONE DESCRIPTION

" 741 *

* 742 " RZ! = ZONE ZONE-AIR=ZAIR ZONE-CONTROL=CONTROL CFM/SQFT-.9
* 743 * BASEBOARD-RATING=-50000j '*

* 744 * RZ2 = ZONE LiKE RZI BASEBOARD-PATING=-S0000 ..

" 745 " RZ3 = ZONE LIKE RZ2 B-R -25000 ..

* 746 " RZ4 = ZONE LIKE RZ2

* 747 * RZ5 = ZONE LIKE RZ3
* 748 " TZI = ZONE LIKE RZI

* 749 " TZ2 = ZONE LIKE RZ2

* 750 * TZ3 = ZONE LIKE RZ3

* 751 " TZ4 = ZONE LIKE TZ2

* 752 * TZ5 = ZONE LIKE TZ3

* 753 " A-STORAGE= ZONE LIKE RZ1 AIR'CHARGES/HR,,4 OA'CHANGES=0.5 ..
* 754 *

* 755 " $ SYSTEM SUB-COH_NDS
* 756 *

* 757 * S-CTRL = SYSTEM-CONTROL HEATING-SCHEDULE=HEATON

" 758 " BASEBOARD-SCH=SASEB HFAT-SET-T=60

" 759 * COOL-CONTROL=RESET COOL-RESET-SCH=SAT-FOA

* 760 * NIN-SUPPLY-T-55 14AX-SUPPLY-T=I05
* 761 * MIN-HUMIDITY=25 ..
"762 *
* 763 * S-FAN = SYSTEM-FANS FAN-SCHEDL_.,E,,AHU-SCHED FAN-CONTROL=SPEED

* 764 " SUPPLY-STATIC=5.5 SUPPLY-EFF=0.24
* 765 " RETURN-STATIC=2.0 RETURN-EFF=0.5| ..

* 766 *

" 767 * S-TERM = SYSTEM-TERMINAL REHEAT-DELTA-T=50 MIN-CFM-RATIO=0.2 ..

"768 *

* 769 * $ SYSTEM DESCRIPTION
* 770 *

* 771 " VARVOL = SYSTEM SYSTEM-TYPE=VAVS SYSTEM-CONTROL=S-CTP.L

* 772 " SYSTEM-FANS=S-FAN ECONO-LOW-LIMIT 42

* 773 * SYSTEM-TERMINAL=S-TERM RETURN-AIR-PATH=DUCT
* 774 * ECONO-LIHIT-T,68 ZONE-NAMES=(RZI.RZ2,RZ3,

* 775 * RZ4.RZS,TZ!,TZ2,TZ3,TZ4,TZS) ..
" 776 *

* 777 * 8ASMT-SYS = SYSTEM SYSTEM-TYPE=SZRH MAX-S-T=105 MIN-S-T=55

* 778 * SUPPLY-STATIC=2.5 S-E=.2 F-SCHmAHU-SCHED

* 779 * H-SCH=HEATON

* 780 " ZONE-NAMES= (A-STORAGE) ..

* 781 *

* 782 * PLANT1 = PLANT- ASS IGI_qENT SYSTEM-NAMES = (VARVOL, BASMT-SYS)
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• 783 " INT-ELEC-KW = 100 $ FOR ELEVATORS

• 784 t INT-ELEC-SCH : OCCUP

• 785 * DtlW-SIZE=0

• 786 * DHW-GAL/MIN = 2.22

• 787 * DHW-SCH = OCCUP ..
• 788 *

t 789 * OCI =DAY-SCHEDULE (1,8) (0.) (9,10} (I.)
• 790 * (11,13) (.8,.4,.8) (14,24) (1.,1.,1.,
• 791 * .3,.1,.1,.1,0.,0.,0.,0.} ..
• 792 * OC2 =DAY-SCHEDULE (1,24) (0.0) ..

• 793 * PEOPLE =WEEK-SCHEDULE (HON,FRI) OC1 (WEH) OC2 ..
• 794 * OCCUP =SCHEDULE THRU DEC 31 PB3PLE ..
• 795 " I_ID ..

• 796 * COMPUTE SYST_S ..

• 797 *
• 798 * INPUT PL_.NT ..
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P DL PROCESSOR I N P UT DATA

Wed Nov I0 14:35:12 1993PDL RUN 3

• 799 • PLANTI = PLANT-ASSIGNMENT ..
• 900 "

* 801 " PLANT-REPORT SUMMARY= (PS-A,BEPS} ..

" 802 *

* 803 * $ PLANT DESCRIPTION
* 804 *

* 805 * S THIS PLANT IS TYPICAL OF THOSE IN LARGE CITIES
• 806 * $ LIKE NEW YORK WHERE THE UTILITY

t 807 * $ FURNISHES STEAM TO THE BUILDING, AND, AS IN MANY OLDER BUILDINGS,

, 808 • S THE PLANT HAS AN ABSORPTION CHILLER.

, 809 , $ THE INPUT DEMONSTRATES THE USE OF THE ABSORPTION CHILLER

• 810 • $ AS AN ELECTRIC PEAK SHAVING DEVICE THAT TRIES TO HOLD THE ELECTRIC Dm4AND

• 811 * S BELOW 10 MBTUH OR 2930KW.

• 812 *

• 813 • CMPC =PLANT-BOUIPMENT TYPE=HERM-CENT-CHLR SIZE=f2.5 I-N=2 ..
• 814 •

* 815 • ABSC =PLANT-E_UIPHENT TYPE=ABSOR1-CHLR SIZE=12.5 I-N=I ..
* 816 "

• 817 * NORMAL-OP =LOAD-ASSIGbI4ENT TYPE=COOLING LOAD-RANGE=25 P-E=CMPC N=2 ..

* 818 •
* 829 • PPAK-OP =LOAD-ASSIGNMENT TYPE=COOLING L-R=25
• 820 * P-F-,=ABSC N=I

* 821 * P-E=CHPC N=I ..
• 822 •
• 823 • LOAD-MANAGENENT HEAT-MULTIPLIER=O COOL-MULTIPLIER=.2?

• 824 • ELEC-MULTI PLIER= I

* 825 • PRED-LOAD-RANGE=10

• 926 • LOAD-ASSIGNMENT= (DEFAULT, NORMAL-OP, DEFAULT)
• 827 • PRED-LOAD- RANGE=999

• 828 * LOAD-ASSIGNMENT= (DEFAULT, PEAK*OP, DEFAULT) ..
* 829 *

• 830 * CROWER =PLANT-EQUIPMENT TYPE:COOLING-TWR SIZE=-999 ..
* 831 *

* 832 • $ ENERGY COST DESCRIPTION
* 833 •

• 834 * ENERGY-RESOURCE RESOURCE=STEAM ENERGY/UNIT=t000000

* 835 • SOURCE-SITE-EFF=.6 UNIT-NAME = MBTU ..

* 836 •

* 837 • ENERGY-RESOURCE RESOURCE:ELECTRICITY .,

• 838 *

END..840 COHPUTE PLANT ..
• 841 * INPUT ECONOMICS ..
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EDL PROCESSOR I N P UT DATA

Wed Nov I0 14:35:12 1993EDL RUN 3

" 842 t

t 843 * ECONOMICS-REPORT S= (ES-D, ES-E, ES-F) ..

" 844 "

" 845 " $ ENERGY CHARGE DESCRIPTION

" 846 "

• 847 t $ THE ELECTRICITY RATE HAS A TIME-OF-DAY SCHEDULE WITH A 12 DOLIARS/KW DSHAND

t 848 • $ CHARGE IN WINTER AND A 15 DOLLARS/KW CHARGE IN Sb_ER. IT IS ASSUMED THAT

• 849 t S THERE IS A SINGLE D_D METER AND THAT THE PEAK DEMAND OCCURS DURING

t 850 * $ THE ON-PEAK PERIOD. THERE IS ALSO A RATCHET OF 90% ON THE HIGHEST SUMMER

t 851 • $ PEAK DEMAND AND THE KWHIKW CHARGE IS BASED ON THE BILLING DE_4AND RATHER THAN

t 852 * S THE RECORDED OR MEASURED DBFIAND.

• 853 •

t 854 • $ FOR STEAM THERE IS A STRAIGHT UNJFORM CHARGE OF 10 DOLLARS/HBTU.

• 855 • $ HOWEVER THERE IS A MINIMUM MONTHLY CHARGE OF I000 DOLLARS WHICH APPROXIMATELY

• 856 * $ COVERS THE DOMESTIC NOT WATER USE.

• 857 *

t 858 • STEAM-CHG = UTILITY-RATE RESOURCE=STFAU4 ENERGY-CHG=I0.00

• 859 • MIN-MON-CHGS= (1000) ..

• 860 •

• 861 * ELEC-RATE = UTILITY-RATE RESOURCE = ELECTRICITY
• 862 t BLOCK-CHARGES : (WINTER-OFF-P,WINTER-SHOUL,

• 863 * WINTER-ON-P,St_ER-OFF-P,

" 864 • SUMMER- SHOUL, SUMMER- ON- P,

• 865 * WINTER-DEMAND, SUMMER-DEMAND)

• 866 • DBff2_ND-RATCHETS = (SUMMER-RATCH) ..

" 867 *
• 868 • WINTER-OFF-P = BLOCK-CHARGE BLOCK-SCH = SEASONS-SCH

• 869 • SCH-FIAG = ]

• 870 • BLOCK]-TYPE = KWH/KW
• 871 " BLOCKI-DATA : {200..04,0

• 872 " 800..05.0} ..
" 873 • WINTER-SHOUL = BLOCK-CHARGE BLOCK-SCH = SEASONS-SCH

• 874 ° SCH-FLAG = 2

• 875 " BLOCK]-TYPE = KWH/KW
• 876 • BLOCKI-DATA = (200,.045,0

• 877 " 800,.055,0) ..

• 878 " W]NTER-ON-P = BbOCK-CHARGE BLOCK-SCH = SEASGNS-SCH

• 879 " SCH-FLAG = 3

• 880 • BLOCK1-TYPE : KWH/KW
• 881 • BLOCKI-DATA : (200,.05,0

• 882 " 800,.06,0) ..

• 883 • WINTER-DEMAND = BLOCK-CHARGE BLOCK-SCH = SEASONS-SCH

• 884 * TOU-SEASON-LINKS = {SU_ER-DEMAND)
• 885 • SCH-FLAG = ]

" 886 * BLECKI-TYPE = D[_4AND

• 887 ° BLOCKI-DATA = (l,12.00) ..

" 888 "

• 889 • SUMMER-OFF-P = BLOCK-CHARGE BLOCK-SCH = SEASONS-SCH
• 890 * SCH-FLAG : 4

• 891 * BLOCKI-TYPE = KWH/KW
• 892 " BLOCKI-DATA = (1?5,.045,0

• 893 * 800,.055,0) ..

• 894 • S_ER-SHOUL --BLOCK-CHARGE BII)CK-SCH = SEASONS-SCH

• 895 " SCH-FLAG : 5

• 896 • BIX)CKI-TYPE = KWH/KW
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• 897 * BLOCKI-DATA = {175,.055,0

• 89g * 800,.065,0) ..

899 • SUMMER-ON-P = BLfX3K-CHARGE BLOCK-SCH = SEASONS-SCH

t 900 * SCH-FLAG = 6
• 901 * BL_CK1-TYPE = K_-I/k'_
" 902 " BI._OCK3-DATA= {175,.065,0

• 903 * g00,.075,0) ..

" 904 * SU_g<ER-DEHA.ND= BLOCK-CHARGE BI.L)CK-SCH = SEASONS-SCH
" 905 * TOU-SEASON-LINKS = (WINTER-DEMAND}

• 906 * SCH-FLAG = 6
• 907 ° BLOCK1-TYPE = D_D

" 908 " BLOCK1-DATA = (1,IS.00) ..
• 909 *
• 910 * SU_4ER-RATCH = RATCHET RATCHBT-SCH = SUM- RAT- SCH
• 911 " SCH-FLAG = 1

t 9]2 " NUH-HOlCrHS = 12
° 913 * FRACTION = .90 ..

• 914 *
• 915 " SUM-RAT-SCH = SCHEDULE THRU MAY 15 (ALL)(1,24)(0)

" 916 * THRU SEP 15 (ALL) (1,24)(1)
" 917 " THRU DEC 31 (ALL)(1,24)(0) ..
"918 *

" 919 * SEASONS-SCH SCHEDULE THRU HAY 15 (WD) (1,8)(1) (9,12)(2) (13,17){3)
" 920 * (18,22) (2) (23,24)(1)
• 921 ° (WEH) (1,8) (1) (9,24)(2)
• 922 ° THRU SEP 15 (WD) (l,g)(4) (9,12)(5) (13,18)(6)

• 923 * (19,24)(5)

• 924 * (WEH) (1._)(4) (9,24)(5)
• 925 " THRU DEC 31 (WD) (1,8)(i) (9,12)(2) (13,17)(3)

" 926 ° (18,22)(2) (23,24)(1)

• 927 * (WEH) (1,8) (1) {9,24)(2) ..

: 928 : END ..929 Eco.o  cs..
t 930 *
" 931 * INPUT LOADS ..
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31-STORY OFFICE BLDG, CHICAGO - LOAD1 RUN 3 VARIABLE AIR VOLUME SYSTEM DOE-2.IE-001 Wed Nov 10 14:35:12 1993SDL RUN 3
OA RESET BASEBOARDS

REPORT- SV-A SYST_ DESIGN PARAMETERS VARVOL WEATHER FILE- TRY CHICAGO
.................................................................................................................... . ............

SYSTEM SYSTEM ALTITUDE FLOOR AREA MAX
NAME TYPE MULTIPLIER (SQFT ) PEOPLE

VARVOL VAVS I.020 620000.0 4402.

SUPPLY RETURN OUTSIDE COOLING HEATING COOLING HEATING
FAN ELEC DELTA-T FAN ELEC DELTA-T AIR CAPACITY S_SIBLE CAPACITY EIR EIR

(CFM ) (KW) (F) (CFM ) (KW) (F) PATIO (KBTU/HR) (SHR) (KBTU/HR) (BTU/BTU) (BTU/BTU)

811481. 95].060 3.7 811481. 366.183 1.4 0.111 31849.852 0.674 0.000 0.00 0.37

SUPPLY E_AUST MINIMUM OUTSIDE COOLING EXTRACTION HEATING ADDITION

ZONE FLOW FLOW FAN FLOW AI R FLOW CAPACITY SENSI BLE RATE CAPACITY RATE

NAME (CFM ) (CFM ) (KW) RATIO (CFI4) (KBTU/HR) (SHR) (KBTU/HR) (KBTU/HR) (KBTU/HR) MULTIPLIER

RZI 10924 0. 0.000 0.200 1224. 0.00 0.00 224.16 -589.91 -462.93 1.0

RZ2 5391 0. 0.000 0.200 571 0.00 0.00 110.63 -291.12 -253.78 1.0

RZ3 1672 0. 0.000 0.200 265 0.00 0.00 34.31 -90.28 -88.19 1.0

RZ4 5348 0. 0.000 0.200 571 0.00 0.00 109.74 -288.78 -252.14 1.0

RZ5 2336 0. 0.000 0.200 265 0.00 0.00 47.93 -126.13 -113.29 1.0

TZI 10924 0. 0.000 0.200 1224 0.00 0.00 224.16 -589.91 -462.93 30.0

TZ2 5418 0. 0.000 0.200 571 0.00 0.00 111.18 -292.57 -254.80 30.0

TZ3 1627. 0. 0.000 0.200 265. 0.00 0.00 33.39 -87.88 -86.52 30.0

TZ4 5785. 0. 0.000 0.200 571. 0.00 0.00 118.70 -312.37 -268.66 30.0

TZ5 2440. 0. 0.000 0.200 265. 0.00 0.00 50.06 -131.73 -117.21 30.0
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31-$?ORY OFFICE BL_, CHICAGO- l_kDl. RUN 3 VARIABLEAIR VOLUI4ESYS'rE}4 DOE-2.1E-001 1_ed Nov I0 14s35_12 1993SDL RUN 3
OA RES_ RASEBOARDS

REPORT-b'V-A SYSTDI DESIGNPARAMETERS EASPlT-SYS WEATHERFILE- TRY CHICAGO
..... .......... .°...... .................. ... ........ ... .............. . ...... . ............ ..°.. ........ . .... ........... ..... ......

SYSTEM 9YSTEM ALTITUDE FLOORAREA MAX
NAME TYPE MULTIPLIER (SQFT } PBOPLE

_Sl4T- SYS SZRH 1. 020 20000.0 0.

SUPPLY RETURN OUTSIDE COOLING HEATING COOLING HEATING
FAN ELEC DELTA-T FAN EI,EC DELTA-T AIR CAPACITY SEMSIBLE CAPACITY EIR EI_

(CFN ) (KI_) (F) (CFM ) (KW) (F) RATIO (KBTU/HR) (SHR) (KBTU/HR) (BTU/BTU) (BTU/BTU)

27200. 15.649 1.8 0. 0.000 0.0 0.125" 948.825 0.721 -1227.298 0.00 0.3'/

SUPPLY _UST MINI141,q4 OUTSIDE COOLING EXTRACTION HEATING ADDITION
ZONE FI.OW FLOW FAN FLOW AIR FLOW CAPACITY SENSIBLE RATB CAPACITY RATE
N/O4E (CFM ) (CFI4 ) (K_) RATIO (CFH ) (KRTU/HR) ($HR} (KBTU/HR) (KBTU/HR) (KBTU/HR) I'4ULTIPLIER

A-STORAGE 27200. 0, 0.000 1.000 3400. 0.00 0,00 558.14 0.00 -1078.16 1.0
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31-STORY OFFICE BLDG, CH]CAGO- LOAD! RI,'H3 VAR/ABLE AIR VOLUMESYSTEM DOE-2.1E-OOI Wed Nov 10 14_35_12 19935DL RUN 3
OAP,ES_? BASEBOARDS

REPORT- S9-D PLANT MONTHLY LOADS SU_4ARY FOR PLANT] WF,ATHER FILE- TRY CHICAGO
........ .... ................................. ...... ..... ...... ... .............. .......................................... ....... .

........ COOLING ................ H E A T 3 N G ........... E L E C " " "

MAX]MUM HA]IMUH m.EC- MAXD4UH
COOLING TIME DRY- WET- COOLING HEATING TIME DRY- WET- HP,ATING TRICAL ELEC

ENERGY OF MAX BULB BULB LOAD ENERGY OF MAX BULB BULB LOAD ENERGY LOAD
MONTH (MBTU) DY HR TDIP TEMP (KBTU/HR} (MBTU) DY HR TEMP TEMP (KBTU/HR) (KWH) (KW)

JAN 836.90778 4 7 2.Y 2,F 12960.485 -2872,071 12 7 -6,F -7.F -I0944.467 458628 2737.903

FEB 767.65100 9 16 23.F 19.F 8322.404 -2484.821 9 7 2,F 2.F -8627.833 432833 2439.713

MAR 379.99835 3 15 76.F 65.F 9294.560 -I041.037 24 7 6.F 5.F -37061.723 440798 2047.118

APR 590.44543 28 15 ?8.F 68.F 12429.391 -130.508 8 7 32.F 29.F -7332.346 424922 3839.387

MAY 587.58905 21 14 85,F 75.F 16181.095 -46.335 10 7 41.F 39.F -2942.354 407028 2030.905

2132.48633 23 16 82.F 72.F 19492.824 0.000 0,000 477973 2274.687

JUL 3399.83398 19 7 78.F 72.F 24593.713 0.000 0.000 489093, 2516.045

AUG 2978.57129 16 7 73.F 68.F 21840.842 0.000 0.000 490204, 2291.614

SEP 995,00549 ]0 16 82.F 70.F 14546.003 -30.382 22 8 34.F 31.F -2248.202 423892. 1914.044

OCT 295.05307 5 16 74.F 62.F 9229.723 -81.396 21 7 30.F 29.F -5844.290 382512. 1705.445

NOV 139.13743 2 36 77.F 62.F 9285.938 -536.348 15 7 27.F 25.F -23077.8|£ 382983, 3737.591

DEC 215.86208 30 16 38.F 33.F 4538.336 -1795.730 13 7 34.F 33.F -38403.383 4]2222, ]888,473 .

TOTAL 33338.555 -9038.632 5230078,

MAX 24591.713 -23077.816 2737.903

MAXIMUM DAILY INTEGRATEDCOOLING LOAD {DES DAY ) 0.000 {KBTU)
MAXIMUM DAILY INTEGRATEDCOOLING LOAD (WTH FILE) 250185.616 (KBTU)
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31-STORYOFFICE BLDO, CHICAO0 - LOAD1 RUN3 VARIABLHAIR VOLUMHSYS'?IDt DOE-2.IE-O01 Wed Nov 10 i4_35_12 19935DL,RUN 3
Ok RIESHTB_I_BOARI)$

RHPOI_- $S-A ,.qYJT?lgqNONTHLYZ,OAD8 9UNMARYFOR VARVO/., I_,ATHI_RF,TLH- TRY CHICAOO

........ C O o]r, I N G ................ HEATING ........... I L I C - - "

MAXIMUM M/tXIMI_ m-_c- NAXIMUM
COOLINO '1'13_ DRY- W_- COOLING HUTZNO ?IMI_ DRY- Mitt- HIUtT%NG TRICAI, m.10C

leI_RGY OF'MAX BULB BUIB LOAD gN1BROY OILe MAX BUlB BUlB LOad) L_I1EROY LOAD
MONTH (MBTU) DY HR TIfF TD4P (KltTUIHR) (MB?U) DY HR TOtP TIMP (KBTU/HR) (KMH) (KW)

JA$1 836.907?8 4 ? 2,F 2.F 12960,485 -2938,256 12 ? -6,F -?,P -10627.519 431857, 2653,153

LqlB ?6?,65100 9 16 23,F 19,F 8112,404 -2453,258 9 ? 2,r 2.r -8329,184 40?428. 229?,062

MAR 379,99835 3 1S 76.F 65.F 9294.$60 -1017.361 24 7 6.F 5.F -16817.$75 419175. 1962.968

APR 590.44543 28 15 78.F 68.F 12429.391 -124,739 8 7 32,F 29.F -7332,346 395733. 1739.786

NAY 586,51184 21 14 85,F ?5.F 16023,7?8 -46,309 10 7 41.F 39,F -2942,354 380429, 1946,756

JUN 2123.28296 21 16 82.F ?2.F 19347.477 0,000 0.000 448861, 2190,538

,a'1.P, 3367.74121 19 7 ?$,F ?2.F 24591.713 0.000 0.000 461220. 2431.895

AUG 2953.61230 16 7 13.F 68.F 21840.842 0.000 0.000 461057. 2207.464

SEP 989.21368 10 16 92.F ?0.F 14354.195 -30.359 22 8 34.F 31.F -2234.634 394055, 1829.895

OCT 294.33704 5 16 74.F 62.F 9160.113 -81.363 21 7 30.F 29.F -5844.290 355913. 1606.422

NOV 138.83498 2 16 77,f 62,F 9200,800 -531.762 15 7 27.F 25.F -23077.816 356405. 1653,442

DEC 215.86208 30 16 38.F 33.F 4538.136 -1776.498 13 7 34.F 33.F -18211.879 384270. 1804.324 "
.... .. ..... ........ .......... .° ......... .° .... .......

TOTAL 13244.418 -8899.935 4896432,

MAX 24591.713 -23077.816 2653.753
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31-S_rORYOFFICE BLDG, CHICAGO- LOADI RUN 3 VARIABLEAIR VOLUMESYSYEI4 DOt-2.1E-001 Wed Nov I0 14,35112 1993SDL RUH 3
OA USL't B_A_[)S

M_)R?- SS-J SY�TD4 Pr,AKH_ATING ANDCOOLINGDAYSFOR VARVOL I_,ATHERP%LE- TRY CHICAGO

..... COOLING ......... HEATING- - - DAY COOLING PEAK

19 lqOV15 JVL 19

HOURLY HOURLY HOURLY
COOLING SENSIBLR DRY" WI_- H_ATING DRY- WIT', COObZNO SENSIBLI DRY- MET-

LOAD HEA? BtP.At BULB lOAD BtPJ BULB bOAD HtAT BUIAB BULB
HOU1A (KI_U) RATIO ?DIP TDIP (KETU) ?IMP TIMe (KB?U) IIA?lO ?DIP T84P

1 0.000 0.000 ?9.F 72.P 0.000 27.F 25.F 0.000 0,000 ?9.r 72.r
2 0.000 0.000 ?9.F 72.r 0.000 26.F 2§.F 0.000 0,000 ?9,r ?2,r
3 0.000 0.000 ?8.r ?2.F 0.000 26.F 25.F 0.000 0.000 ,/8.11' ?2.r
4 0.000 0.000 78.F 72.P 0.000 26.F 25.r 0.000 0.000 ?O.P ?2.F
S 0.000 0.000 "/'/. F 72._" 0.000 27.F 26.F 0.000 0.000 '/?.F 72.F
6 26591.713 0.866 ,/9.Y ?2.P 0.000 20.F 26.F 2459i.713 0.866 ?i.f 72.r
? 20563.613 0.851 ?'/.F ?2.F -230??.816 27.F 2_,.F 20563.613 0.051 ??.r ?2.F
II 21868.527 0.9)? ?9.F ?2.F -1S235.006 2?.F 26 F 21065.52? 0.637 19.F 72.F
9 21041.549 0,849 02.F 72.F -11490.350 28.F 26 P 21041.549 0.849 92.F 72.F

lO 20986,'/48 0.852 85.F 73.F -9513.255 30.F 27.F 20986.748 0.852 8S.F ?3.F
11 211'/2.213 0.862 88.F 74.F -8267.069 32.1e 29.F 21172.213 0.862 88.F ?4.r
12 20180.46? 0.851 89.F ?4.F -6747.712 33.F 29 F 20188.46? 0.0_)1 09.F ?4.F
13 20?22.068 0.834 90.F ?S.F' -5353.481 )5.F )I F 20"/22.068 0.834 90.F ?5.F
14 20-//29,994 0,829 89.F ?5,F' -)618.465 )6 F 32 r 20?29.994 0,829 89.P ?5.F
15 21066.9?'/ 0,835 90.F ?5,F -2708.287 3? F 32 F 21066.9?? 0,935 90.F ?5,F
16 18315.02? 0,834 9).F ?6.i e -2090.126 37 F 32 F 18315.027 0.834 91.1e ?6.F
17 16698.906 0.839 90.F 75.F -3654.365 35 F 31 r 16698.906 0.839 90.F ?5.r
18 0.000 0.000 86.F ?4.F -4389.135 33 Ie 30 F 0.000 0.000 8G.Ie ?4.F
19 0.000 0.000 86.F 74.1e 0.000 33 F 29 Ir 0.000 0.000 86.F ?4.F
20 0.000 0.000 80.F 72.1r 0.000 32 1r 30 F 0.000 0.000 80.F ?2.F .
21 0.000 0.000 ?9.F ?2.F 0.000 32.F 29.P 0.000 0.000 "/9.F 72.F
22 0.000 0.000 ?'/.F ?I.F" 0.000 31.F 29.F 0.000 0.000 ??.r ?l.r
23 0.000 0.000 ,/6.F ?I.F 0.000 29.F 28.F 0.000 0.000 76.F ?I.F
24 0.000 0.000 74.F ?O.P 0.000 27.F 26.F 0.000 0.000 74.r ?0.F

.°.. .... . ....... .o.o.°°...

$LM 247945.797
NAX 24591.713 -23077.816

SYSTEm-TYPE VAVS SOPT/TON 302. S
COOLINGPEAK 39.66 (BTU/HR- sOFT} HEATINGPEAK -37,22 (BTU/HR- _F'r)
SUPPLYAIR PEAK_ 1.31 (CFM/SQFT) NIN-OA/PERSON 20.40 (CFH)
OA FRACAT CLG PEAK 0.131 OA FRACAT HTG PEAK 0.220

* ASTERISKSINDICATE HOURSLOADSNOT MET
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31-STORYOfFiCE BLDG, CHICAGO- LOAD1 RUN3 VARIklILE AIR VOLUHESYS?D4 DOE-2.1i_-001 Wed Nov 10 14:35:12 1993$DL RUN 3
Ok MSL_ IASE_ARD$

I_FOI_- S$-A SY_[14 MOf_KLYZ_C_.DSSUI_4_Y FOR IV.S_-$Y$ HI_THEA FXLE* TRY CH]CAGO

........ C O O L i N G ................ H mAT Z N G ........... _ _, E C - - -

14_U14 HAXDI_ im,EC- )t_Dl_
COO1,11_ ?DUE DRY- HI_- COOl,IHO HI_?II_ 'I'_IB DRY- HIL'?* HI_?II_ ?RIC_., I_,1_

|HIEIK]Y OF'MAX llU*L,ll BULB LOAD I_/EROY OF'HAX llU1,11 llU1,B L£)AD BKI_OY LOAD
HOHTH |HBTU) OY HR ?IDIP ?grip (KBTU/HR) (14B_) DY HR ?l)lP ?IDIP IKBTU/HR) (KW) (KW)

JJ4N 0.00000 0.000 -33.813 4 7 2.r 2.r -SeT.42S 11S71. 44.149

FIB 0.00000 0.000 -31.S62 O 7 s.r S.r -3SS.707 10965. 44.149

NAI 0.00000 0.000 -23.6S6 1 ? 28.r 26.F -270.999 13145. 44.149

AFR 0.00000 0.000 -5.769 19 7 35.P 36.r -177.284 12449. 44.149

MAY 1.07714 21 13 $7.r 76.P 167.355 -0.026 10 $ 42.F 40._ -20.263 11399. 44.149

_RJN 9.20262 9 15 83.F 73.F ]87.044 0.000 0.000 12391. 44.149

JUL 32.09126 13 17 97.F 7i.F 279.431 0.000 0.000 11913. 44.149

AUO 24.95892 26 17 94.F 76.F 27i.527 0.000 0.000 12427. 44.149

SEF 5.79182 10 17 83.F ?0.F 196.117 -0.023 22 0 34.F 31.r -13.569 11877. 44.149

OCT 0.71404 4 17 ?O.F 61.F 88.591 -0.034 1 8 33.F 32.F -14.381 11399. 44.149

NOV 0.30262 2 16 ??.F 62.F 85.139 -4.586 29 7 28.F 27.F -173.835 11379. 44.149

DEC 0.00000 0.000 -19.233 2? 1 31.F 30.F -246.132 11991. 44.149 '

TO'1'_?., 74.140 -118.701 142924.

N._X 279.431 -587.425 44.149
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I

3I-STORY OFFICE B;.,DG,CHICAOO- I_ADI RUN3 VARIABLE AIR VOI,UM| |Y71'104 DOE-2.10-001 Wed Nov 10 1413S112 1993SDL RUN 3
OA RESETIUI_EEOARDS

REPORT-SS-J SYS'I'DI PIr.4KHKA?INOMID O[X)LXHODAYSPOR I_SMT-BYS WI_THERPZLE- TRY CHICAGO

..... COOLING ........ HEATING- - - DAY COOL|NO PEAK

JUt. 13 JAN 4 J_L 9

HOURLY HOUIU,Y HOUIU,¥
COOLINO Jil_q|ISL| DRY- i_T- HUT|_ DRY- _?]'- COO1,|1_ IJENJIIIJ DRY- Wl_-

IOAD HEAT EULB _ lOAD IUI,8 BULl tOAD HI_? IULdJ IUI, B
HOUIq (KBTU) I_?IO TD4P TOO (KETU) ?l_P TDIP (_TU) RATIO ?DIP TIO4P

1 0.000 0.000 76.1 r 61.F 0.000 6.t' 6.1 r 0,000 0.000 78.P 68.r
2 0.000 0.000 .74.r 66.F 0.000 s.r S.r 0.000 0.000 ?6.r il.r
3 0.000 0.000 ?4.r 6S.r 0.000 4.r 4.r 0,000 0.000 ?S.r 60,r
4 0.000 0.000 ?3.r 62.F 0.000 4.r 4.P 0.000 O.000 73.1r 67.F
S 0.000 0.000 72.1r 62.P 0.000 3.F 3.l r 0.000 0.000 72.r 66.F
6 0.000 0.000 ?2.r 6].F 0.000 3.1r 3.1r 0.000 0.000 71.F 6S.F
? 59,228 0.651 ?3.F 6S.r -507.425 2,P 2.r 18"7.372 O.S50 75.F 68.1r
| 161.139 0.710 76.P 69.F -513.253 2.r 2.r 1"/2.4S8 0.7S0 77.r 69.r
9 19"7.922 0.696 02.r ?2.r -491.286 4.P 3.P 212.123 0.?06 02.P 72.r

10 221.065 0.60S 06.F 74.F -458.140 7,F 6.r 234.339 0.603 iS.r 74.F
11 244.745 0.666 09.r 76.P -424.$78 11.r 9.r 246.907 0.609 00.P ?S.r
12 263.139 0.647 93.r .70.r -309.119 16.P 13.F" 252.316 0.687 91.P 76.F
13 264.223 0.6?0 9S.P ?8,r -372.755 IO.P 15.r 242.635 0.72'7 92.r 7S.r
14 260.045 0.'713 96.F 77.F -349.616 20.F 16.1 r 217.321 0.816 91.F 72.F
15 263.266 0..720 97 .F ";_.F -330. 303 20.F 16.F 244.990 0..7.70 94.P 74.F
16 2,79.431 0.692 9,7.F 78.r -316.387 20.r 16.F 236.845 0.819 95.F ";3.r
1,7 261.8.79 0..737 99.P ,77.r -304. 399 19.F IS.F 232.436 0.035 9.7.r "73.F
10 0.000 0.000 97.F 76.F -310.09,7 16.F 13.F 0.000 0.000 96.F 73.F
19 0.000 0.000 95.P 75.F 0.000 13.F' ll.Y' 0.000 0.000 94.F 73.r
20 0.000 0.000 93.P ,75.F 0.000 11 ,F 9.F 0.000 0.000 04.P 70.r •
21 0.000 0.000 90.P .74.F 0,000 10.F O,F 0.000 0.000 ,70.r .70.F
22 0.000 0.000 $7.P .73.1:' 0.000 II.F 9.r 0.000 0.000 '76.F 71.F
23 0.000 0.000 86.P 73.F 0.000 7.P 6.F 0.000 0.000 ,70.F' 6,7.F
24 0.000 0.000 OS.P ,73,F 0.000 6.F S.F 0.000 0.000 ,70.F 6,7.F

....... .... ..... .... .o..o

SUM 2419..743
MAX 2,79.431 -50"/.42S

SYSTE]4-TYP£ SZRH SOFT/TON 8S0.9
COOLINGPF,AK 13.9,7 (BTU/HR- SOFT) HEATINGPEAl( +29.3"/ (BTUIHR- SOFT)
SUPPLYAIR PEAK_ 1.36 (CF'N/SOFT)
OA PR,ACAT CI,,GPP.,IAK 0.125 OA FRACAT HTG PEAK 0.125

* ASTERISKS INDICATE HOURSLOADS NO? MET

2.65



3]-Jr?OR¥OFF'ICEbLnO. CNICAOO * IJ)ADI RUN 3 VARIABLE AiR VOL_E SY_ID4 DOE-2.1E-001 Wed Nov I0 14:35:12 I')93P_ RUN 3

UK)I_'- I_'-A I_UiNI_' 8IZI_ tiff?HER rILE- TRY CHICAGO

Nb'14HJ_ HINmER HVI4BER III3tBER IeJHBEI_ HI34BEI_
E Q U % P N E N T SlZE INS'FD SIZE II_?O SlZB IHS?D SlZE II_FFD SlZE IHS'FD |IZE IHS'FO

(NBTU/H) AVAIl, (ImfU/H) AVAIL (NB?U/H) AVAIL II(]I_U/H) AVAIL (HI, U/H) AVAIL (Nlfl'U/H) AVAIL
...---.,..-*.*--... ,J--,.-- -- .. ....-..... ...... ,,... .......... .......... ........ ,..

H|RN-CIBHI'-CHLR 12. S00 2 2

AHORI-CHLI_ 12.S00 1 1

COOLZ_-Tk3 12.t;11 S S

2.66



31-STORY OFFICE mLDG. CH]CAOO - loAD! RUN 3 VARIAEL_ AIR VOLUNE SYS'rF_ DOE-2,1E 001 Wed Nov 10 14_35J12 1993PDL RUN 3
OA RESET BASEBOARDS

UPOR?- F$-A PLANT ENI:RGY UTILIZATION SUNDRY k"r..ATH£R FILE- TRY CHICAGO

t

S ! T E £ N E R G Y * SOURCE

2 3 4 S 6 7 8 9 10 ]1 ]2 ]3 • I4

TOTAL TOTAL TOTAL _ASTED PUEL I_EC FUEL ELEC FU_- TOTAL TOTAL * TOTAL

HI_T COOLXIIO ELI_CTR RCVIIED RC'VRABL INPUT INPUT INPUT INPUT INPUT FU_. SITE * SOURCE
LOAD lOAD LOAD DIERGY DIERGY COOLING COOLING HF,ATXNG HEATING ELECT INPUT ENERGY * ENERGY

MONTH (MBTU) (NI_U) (NWH) (NBTU) IHB'ru) (NBTU) (W,'H) (14mTU) (I,W/H) (MBTU) (NBTU) (HBTU) * (HBTU)

JAN 3244 4 947.1 S62.5 0.0 0.0 241.0 B5,2 3003.3 18.7 0.0 0.0 5164.1 * 11167.0

FEB 2630 0 871.¢_ 534.5 0.0 0,0 25.4 fl4.8 2604.7 ]6.9 0,0 0.0 4454.2 * 9856.4

lIAR 1133 I 456.3 515.0 0.0 0.0 0.0 53.4 1133.1 11.8 0.0 0.0 2890.7 * 7161.8

APR 170 0 67].2 495.9 0.0 0.0 0.0 67.4 170.0 3.5 0.0 0.0 1862.5 * 5361 4
t

MAY 158 0 662.4 471.5 0.0 0.0 89.1 63.3 68.9 1.2 0.0 0.0 ]767.3 * 5091 7

JUN 11%6 5 2253.6 609.3 0.0 0.0 1141.3 131.3 T5.2 0.0 0.0 0.0 3236.0 • 8166 7

JUL 2712 9 3523.9 651.2 0.0 0.0 2699.4 162.2 13.5 0.0 0.0 0.0 4935.6 * 11190 2

AUG 1731.2 3108.0 6_6.9 0.0 0.0 1717.5 166.6 13.7 0.0 0.0 0.0 3972.7 • 9610 5

SEP 96.5 1088.0 5i5.2 0.0 0.0 46,3 92.3 50.2 1.0 0.0 0.0 1854,9 * 5436 5
t

OCT 117.2 366.4 434.9 0.0 0.0 0.0 48.7 117.2 3.6 0.0 0.0 1601.4 • 4648 2

NOV 582,3 |84,4 415.4 0.0 0.0 0.0 27.3 582.3 _.1 0.0 0,0 2000.0 • 5224.0

DEC 1891.9 290.7 471.5 0.0 0.0 0.0 46.3 1891.9 12.9 0.0 0.0 3501.0 • 7991.0
t

TOTAL 15623.9 14423.4 6333.6 0.0 5959.9 9664.0 0.0 37240.3 90895.5

2.67



31-STORYOPFICr BLDO. CHICAGO- L_AD1 RUN3 VARIABLEAIR VOLUI4ESYSTEH DOE-2.1E-001 W_I No',, 10 14t35t12 1993PDL RUN 3
OA RESL"TBASEBOARDS

REPORT-PS-D PL,N_ LOADS9ATISPZED WEATHERleILe- TRY CHICAOO
.. ....... ...= ..... °........ .... .... .... °..°.. --...--.............................................. ..... ..........................

HEATINGLOADS NBTUSUPPLIED _ OF TOTkJ,LOAD
...°...°°° .......... _.... ............. ....... ..... .....

_BAH 15624.0 100.0
lillllllll_ll Illlllllltll Illll

bO_ SA?ZSFZID 15624.0 ]00.0
TOTALLOADON _ 15623.9

COOLINOLOADS NBTUgUPM,|BD _ OF ?O_N_ LOAD
.................-....--. .......°..... ... °.............

HERN-CE_'T-CHL_ 10574.2 "/3.3
ABSOR1-CHI,R 3849.2 26.7

lllllllltllll lml =lllllllllll II

LOAD8ATISFIED 14423.4 100.0
TOT/d, lOAD ON _ 14423.4

ELBCTRIC/LbLOADS _ SUPPLIED I_ OF TOTAL LOAD
........... ....... ..... .... ........._. .................

ELB_RIC ITY 6333589.0 100.0
mlamlslum_ts le ZlSSlUl=eSssmmsmmal

LOADSA?ISFI_D 6333589.0 100.0
TOTAL LOAD ON PLO_J_T 63336S3.5

TOWERABOVEDESIGNTEMPERATUREOF 85.F 0 HOURS

!

2.68



31-STORY OFFICE BLDG. CHICAGO - LOADI RUN 3 VARIABLE AIR VOLTRE SYSTEM DOE-2.1E-001 Wed Nov 10 14:35:12 1993PDL RUN 3
OA RESET BASEBOARDS

REPORT- PS-D PLANT LOADS SATISFIED WEATHER FILE- TRY CHICAGO
..............................................................................................................(CONTINUED)........

SUIe4ARYOF LOADS MET

TOTAL I_OAD TOTAL PEAK HOURS
TYPE OF LOAD LOAD SATISFIED OVERIDkD OVERLOAD OVERIL)ADED

(MBTV) (MBTO) (METU) (N_l'V)
................................ . ................... ... ...............

HEATING LOADS 15623.9 15624.0 0.000 0.000 0
COOLING LOADS 14423.4 14423.4 0.000 0.000 0
ELI3C:TRICALLOADS 21616.6 21616.3 0.000 0.000 0

2.69



31-STORY OFFICE BLDG. CHICAGO - LOADI RUN 3 VARIABLE AIR VOLUME SYSTEM DOE-2.1E-001 Wed Nov I0 14:35,12 1993PDL RUN 3
OA RESET BASEBOARDS

REPORT- BEPS BUILDING ENERGY PERFORMANCE SUmmARY WEATHER FILE- TRY CHICAGO
........................................... . .....................................................................................

ENERGY TYPE. ELECTRICITY STEAM
UNITS, I,IBTU

CATEGORY OF USE

AREA LIGHTS 10810.3 0.0

MISC BOUI PNT 3997.2 0.0

SPACE HEAT 0.0 9476.8

SPACE COOL 2253.7 5959.9

HEAT REJECT 643.3 0.0

PUMPS & HISC 869.2 0.0

VENT FANS 3042.6 0.0

DO_OT WATER 0.0 187.2
....................

TOTAL 21616.3 15624.0

TOTAL SITE ENERGY 37240.27 HBTU 58.2 KBTU/SOFT-YR GROSS-AREA 58.2 KBTU/S(_FT-YR NET-AREA

TOTAL SOURCE ENERGY 90895.38 MBTU 142.0 KBTU/SQFT-YR GROSS-AREA 142.0 KBTU/SQFT-YR NET-AREA

PERCENT OF HOURS ANY SYSTEM ZONE OUTSIDE OF THROTTLING RANG_. = 4.3

PERCENT OF HOURS ANY PLANT LOAD NOT SATISFIED = 0.0

NOTE, ENERGY IS APPORTIONED HOURLY TO ALL END-USE CATEGORIES.

2.70



31-STORY OFFICE BLDG, CHICAGO - DOAD1 RUN 3 VARIABLE AIR VOLUI4E SYSTD4 DOE-2.tE-001 Wed Nov 10 14:35=12 1993EDL RUN 3
OA RESET BASEBOARDS

REPORT- ES-D ENERGY COST SLR_4ARY
............................................................................. .... ................... . .......................... ...

METERED TOTAL V IRTUAL

ENERGY CHARGE RATE RATE USED

UTILITY-RATE RESOURCE METERS UNITS/YR {S) (S/UNIT) ALL YEAR?
...................................................................... . ........ .. ........ ..

STEAM-CHG STF,AM 15624. MBTU 156275. I0. 0022 YES

ELBC-RATE ELECTRICITY I 2 3 4 5 6333589, KWH 763611. 0.1206 YES

=sm=--=====

919885.

ENERGY COST/GROSS BLDG AREA" 1.44

ENERGY COST/NET BLDG AREA" 1.44

2.71



31-STORY OFFICE BLUG, CHICAGO - LOAD1 RUN 3 VARIAnLE AIR VOLb_4£ SYSTEM DO£-2.1£-001 Wed Nov I0 14:35z12 1993EDL RUN 3

OA RESET BASEBOARDS

REPORT- ES-E $/_@(ARY OF IffILITY-RATE: $TEAM-CHG
.......... . ...... . ....................................................... ............. . ............................................

UTILITY-RATE: STEAN-CHG RESOURCE: STEAM DEMAND-WINDOW: HOUR I000000. BTU/MBTU

METERS: BILLING-DAY: 31 RATE-LIMITATION: 0.0000

RATE-QUALI FICAT IONS BLOC K-CHARGES D_4AND- PATCHEI'S NIN-NON- RATCHETS
.......... . ..... . ...................................... . ............................................

M IN- ENERGY s 0.0

MAX-ENERGY z 0.0

NIN-DEMAND z 0.0

MAX- DEMAND" 0.0

QUALIFY-RATE: ALL-MONTHS

USE-MIN-QUAL: NO

METERED BILLING METERED BILLING ENERGY DEMAND ENERGY FIXED MINIMIR4 VIRTUAL TOTAL

ENERGY ENERGY D_4AND DEMAND CHARGE CHARGE CST ADJ TAXES SURCHRG CHARGE CHARGE RATE CHARGE

MONTH NRTU MBTU MBTU Ml_rU (S) (S) ($) ($) ($) ($) ($) (S/UNIT) ($)
.................................................. . .......................... . .... .... ..... .........

JAN 3244 3244 26.9 26.9 32444 0 0 0 0 0 I000 I0.0000 32444

FEB 2630 2630 18.1 18.1 26300 0 0 0 0 0 1000 I0.0000 26300

MAR 1133 1133 17.2 17.2 11330 0 0 0 0 0 1000 I0.0000 11330

APR 170 170 7.5 7.5 1700 0 0 0 0 0 1000 10.0000 1700

MAY 158 158 24.1 24.1 1580 0 0 0 0 0 1000 I0.0000 1580

JUN 1157 1157 25.4 25.4 11565 0 0 0 0 0 1000 10.0000 11565

JIR, 2713 2713 25.7 25.7 27129 0 0 0 0 0 1000 10.0000 27129

AUG 1731 1731 25.3 25.3 17312 0 0 0 0 0 1000 10.0000 17312

SEP 96 96 23.3 23.3 965 0 0 0 0 0 1000 10.3633 1000

OCT 117 117 6.0 6.0 1172 0 0 0 0 0 1000 10.0000 1172

NOV 582 582 23.2 23.2 5823 0 0 0 0 0 1000 10.0000 5823

DEC 1892 1892 18.6 18.6 18919 0 0 0 0 0 1000 10.0000 18919

= :=-- = =_-.v. .-.- :.v,-== =--= -.-==--= :== =:====:= ==--=.-=== --==--..---=-- = = =: --'.- -. ======= It====== =...m=== "==:=--. ==

TOTAL 15624 15624 26.9 156240 0 0 0 0 0 10.0022 156275

2.72



31-STORY OFFICE BLDG, CHICAGO - LOADI RUN 3 VARIABLE AIR VOLUME SYSTEM DOE-2.1E-001 Wed Nov I0 14:35.12 1993EDL RUN 3

OA RESET BASEBOARDS

REPORT- ES-E SUMMARY OF UTILITY-RATE: ELEC-RATE
..................................................................................................................................

UTILITY-RATE: ELEC-RATE RESOURCE: ELECTRICITY D[_4AND-WINDOW: HOUR 3413. 8"I'U/KWH

METERS.. 1 2 3 4 5 BILLING-DAY: 31 RATE-LIMITATION: 0.0000

POWER-FACTOR: 0.80 EXCESS- KVAR-FRAC: 0.30 EXCESS- KVAR-CHG: 0.0000

RATE-QUALI FICAT IONS BLOCK-CHARGES DR_tAND-RATCHEr s MIN-MON- RATCHETS
....................................................................................................

NIN-ENERGY: 0.0 WINTER-OFF- P WINTER- D[_4AND SUMMER-PATCH
MAX-ENERGY: 0.0 WINTER- SHOUL SU_ER- DI_IAND

MIN-DEMAND: 0.0 WINTER-ON- P

MAX- DEMAND = 0.0 SL%:MER-OFF- P

QUALIFY- RATE _ ALL-MONTHS SMER-SHOUL

USE-MIN-QUALt NO SUMMER-ON- P

METERED BILLING METERED BILLING ENERGY DEMAND ENERGY FIXED MINIMDM VIWPUAL TOTAL

ENERGY ENERGY DieD DEMAND CHARGE CHARGE CST ADJ TAXES SURCHRG CHARGE CHARGE RATE CHARGE

MONTH KWH KWH KW KW ($) ($) ($) {$) ($) ($) (S} (S/UNIT} ($}
.....................................................................................................

JAN 562481 562481 2955.4 2955.4 26054 35018 0 0 0 0 0 0.1086 61073

FEB 534479 534479 2886.6 2886.6 24789 34639 0 0 0 0 0 0.1112 59427

MAR 514984 514984 2610.9 2766.3 23904 33196 0 0 0 0 0 0.1109 57100

APR 495903 495903 2695.5 2766.3 23104 33196 0 0 0 0 0 0.1135 56300

MAY 471530 471530 2798.0 2798.0 25076 38154 0 0 0 0 0 0.1341 63230

JUN 609299 609299 2812.5 2812.5 35867 41989 0 0 0 0 9 0.1278 77857

JUL 651245 651245 3073.7 3073,7 38112 43938 0 0 0 0 0 0. 1260 82050

AUG 656755 656755 2883.4 2883.4 38556 41908 0 0 0 0 0 0.1225 80464

SEP 515203 515203 2805.1 2805.1 27261 37873 0 0 0 0 0 0.1264 65134

OCT 434853 434853 2368.1 2766.3 20224 33196 0 0 0 0 0 0.1228 53420

NOV 415386 415386 2370.1 2766.3 19294 33196 0 0 0 0 0 0.1264 52490

DEC 471472 471472 2296.5 2766.3 21871 33196 0 0 0 0 0 0.1168 55066
................................................ --.-===== --.====== ======= ======= -_= ===== ======= ==--===.- _-==_.===

TOTAL 6333589 6333589 3073.7 324113 439498 0 0 0 0 0.1206 763611

2.73



31-STORY OFFICE BL_, CHICAGO - IX)ADI RUN 3 VARIABLE AIR VOL{JHE SYSTEM DOE-2.1E-001 Wed Nov 10 14,35s12 1993EDL RUN 3
OA RESET BASEBOARDS

REPORT- _-F BI.£CK-CHARGE AND RATCHET SUIMR4ARYFOR_ EL_-RATE

UTILITY-PATEI ELEC- {Lm_TE

R_OURCE s ELECTRICITY

ENERGY-UNITS _ KWH

DEI4_t_D-{.E_ITSz

DEMAND-WINDOW. HOUR

BLOCK-CHARGES JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YEAR
.. ............. ..... .................... . ......... . .... . ....... .......°.....°......... .... ..°.......... ...... .......

WINTER-OFF- P USE: TIME-OF-USE

METERED ENERGY: 70971 63626 56737 48206 22322 0 0 0 23773 43839 43962 53418

BILLING ENERGY: 70971 63626 56737 48206 22322 0 0 0 23773 43839 43962 53418 426854

KWH/KW DEMAND: 2766.3 2766.3 2766.3 2766.3 2766.3 0.0 0.0 0.0 2766.3 2766.3 2766.3 2766.3

ENERGY CHGS ($): 2839 2545 2269 1928 893 0 0 0 951 1754 1758 2137 17074

WINTER-SHOUL USE: TIME-OF-USE

METERED ENERGY: 272013 259807 255557 241750 108901 0 0 0 124520 216038 207049 233780

BILLING ENERGY: 272013 259807 255557 241750 108901 0 0 0 124520 216038 207049 233780 1919414

KWH/KW DEMAND: 2955.4 2859.6 2766.3 2766.3 2766.3 0.0 0.0 0.0 2766.3 2766.3 2766.3 2766.3
ENERGY CMGS($) : 12241 11691 11500 10879 4901 0 0 0 5603 9722 9317 10520 86374

WINTER-ON- P USE: TIME-OF-USE

METERED ENERGY: 219500 211050 202690 205947 89587 0 0 0 107522 174976 164375 184277

BILLING ENERGY: 219500 211050 202690 205947 89587 0 0 0 107522 174976 164375 184277 1559923

I_,_I/KN DEMAND: 2918.2 2886.6 2766.3 2766.3 2766.3 0.0 0.0 0.0 2766.3 2766.3 2766.3 2766.3

ENERGY CHGS($) : 10975 10552 10135 10297 4479 0 0 0 5376 8749 8219 9214 77996

SUI_ER-OFF- P USE: TIME-OF-USE

METERED ENERGY: 0 0 0 0 20012 56643 76306 69459 21058 0 0 0

BILLING ENERGY: 0 0 0 0 20012 56643 76306 69459 21058 0 0 0 243478

KWH/KW DEMAND: 0.0 0.0 0.0 0.0 2766.3 2766.3 2766.3 2766.3 2766.3 0.0 0.0 0.0

ENERGY CHGS($) : 0 0 0 0 901 2549 3434 3126 948 0 0 0 10957

SUMMER-SHOUL USE: TIME-OF-USE

METERED ENERGYz 0 0 0 0 109298 260423 269322 274394 110862 0 0 0

BILLING ENERGY: 0 0 0 0 109298 260¢23 269322 274394 110862 0 0 0 1024299

I(WHIKW DEMAND: 0.0 0.0 0.0 0.0 2766.3 2812.5 3073.7 2883.4 2805.1 0.0 0.0 0.0

ENERGY CHGS($) : 0 0 0 0 6011 14323 14813 15092 6097 0 0 0 56336

SL_ER-ON- P USE: TIME-OF-USE

METERED ENERGY: 0 0 0 0 121410 292234 305617 312903 127469 0 0 0

BILLING ENERGY: 0 0 0 0 121410 292234 305617 312903 127469 0 0 0 1159632

KWH/KW DEMAND: 0.0 0.0 0.0 0.0 2798.0 2799.3 2929.2 2793.8 2791.9 0.0 0.0 0.0

ENERGY CHGS($) : 0 0 0 0 7892 18995 19865 20339 8285 0 0 0 75376

MINTER-DE]HAND USE: TIME-OF-USE

METERED DEMAND. 2918.2 2886.6 2420.5 2695.5 2249.6 0.0 0.0 0.0 2637.3 2368.1 2370.1 2275.4

BILLING DEMAND: 2918.2 2886.6 2766.3 2766.3 2798.0 0.0 0.0 0.0 2791.9 2766.3 2766.3 2766.3

PRORATE FACTOR: 1.0000 1.0000 1.0000 1.0000 0.4545 0.0000 0.0000 0.0000 0.4783 1.0000 1.0000 1.0000

DI_4AND CHGS($) : 35018 34639 33196 33196 15262 0 0 0 16023 33196 33196 33196 266920

SUffER- DEI4AND USE: TIME-OF-USE

METERED DEMAND: 0.0 0.0 0.0 0.0 2798.0 2799.3 2929.2 2793.8 2791.9 0.0 0.0 0.0

BILLING DEMAND: 0.0 0.0 0.0 0.0 2798.0 2799.3 2929.2 2793.8 2791.9 0.0 0.0 0.0

PRORATE FACTOR_ 0.0000 0.0000 0.0000 0.0000 0.5455 1.0000 1.0000 1.0000 0.5217 0.0000 0.0000 0.0000

Di_4AND CHGS($) • 0 0 0 0 22892 41989 43938 4]908 21850 0 0 0 172577
---_===---- ==----=--.- z=.---.-z= ==--==.--- ===----== =--=--=== ==¢==== ======-- =-'=-'-'== ==m==== =--.---==n =I===8s m=_=z--.-

2.74



TOTALENERGY: 562484 534482 514984 495903 471530 609299 651245 656755 515204 434853 415386 471475 6333600
?OTAL CHARGES($): 61073 59427 57100 56300 63230 77857 g2050 80464 65134 53420 52490 55066 763611

2.75



RATCHETS ?YPE 3+k,N FEB lIAR APR HAY _IN ,.TUL AUG SEP OCT NOV DEC
........--.e..-- ..-.-°-. ---........o.....o..- -----.. ----... ----._° ------- ------- ------- -*-*--- -o-- .... --o---

ItltJ_U-P,A_:H HtOHES't' 2766.3 276G.3 2766.3 2?66.3 2766.3 2?66.3 2766.3 2?66,3 2766.3 2766.3 2766.3 2766.3

2.76





LDL PROCESSOR I HPUT DATA

Wed Nov I0 14135s12 1993LDL RUN 2

" 932 • TITLE LINE'I "31"_'ORYOIrFICEBLIXL CHICAOO - bOAD2 "
' 933 * LINE-2 " CU_PI'OMWEIQHTI_ FACTORS & DAYLIOI4TINO"
• 934 ' LINE'3 " " ..
' 93S •
" 936 • AIK)IW |UOU ..
• 93"1 * DIAOHO.S?%C WAP,H%NOS ,.
" 938 •
• 939 * _ADI'MFOR? VI(LV°K) SUNHARYI(_-c,LqoD,LS'I) ,.
• 940 • RUN'PERIOD J_ 1 1988 THRU DB:: 31 i908 ..
• 941 • BUILDING-LOCA?ION I_TITUD|,42 I_ITUDF_88
• 942 • ?Ii4E*2_ONIB,6ALTITUDE"610
• 943 • ATN-MOlSTURE,(.35, .32, .40, .53, .76,1.11,1.21,1.12, .88, .66,
" 944 " .43,.3S)
• 945 * A_I-TURBlDITY•(.15,.18,.21,.18,.18,.19,,22,,16,,16,.14,.13,
• 946 * ,15) ..
• 94"/ •
• 948 • $ BUILDING DESCRIPTION
• 949 *
• 950 • $ THIS EXAMPLEHAS THREESPECIAl, FEATURRSs
• 951 *
• 952 * $ I IT USESCUSTOMWEIGHTINGFACTORSFOR THE EXTERIOR ZONES.
• 953 * $ WHICHGIVES A BETTERSIMULATION
• 954 * $ OF BUILDII_3 MASSANDHVACSYSTEMPERFORMANCE.
• 955 • $ THE |HTERIOR ZONESARE INPUT
• 956 * $ USING STANDARDA_HRAEWEIGNTINGFACTORSWITH
• 95"/ * $ A FLOORWEIGHTOF 150I,B/_F']' TO REPRESENTTHE MASSOF ELEVATOR
• 958 * $ SHAFT WALLS.WHICHARE ASSLq4EDTO BE HEAV_tREINFORCED
• 959 * $ CONSTRUCTIONFORHIND BRACIN,_.
• 960 *$
• 961 * $ 2 IT DEMONSTRATESDAYLIGHTING ANDASSOCIATEDELI_TRIC LIGHTING
• 962 * $ CONTROLS.EACH25 FT WIDE BAYON
• 963 * $ ALL FOUR EXPOS_ES IS TREATED AS A SEPARATE ZONE.
• 964 * $ THEREARE S BAYSPERFLOORONTHE EASTANDWESTEXPOSURES

i * 965 * $ AND 4 BAYS PER FLOORON THE NORTHAND SOUTH.
• 966 * $
• 96"/ * $ 3 IT DEMONSTRATESHOWDOE-2 INPUT CAN BE SHORTENEDBY
• 968 * $ OHITTZHGU-NAMESFOR EVERYWALLAND FLOORSURFACE. THIS
• 969 * $ MAKES THE VERIFICATION REPORTS LESS READABLE AS MOST SURFACES
• 970 • $ ARE NOT IDENTIFIED.
• 971 * $ IN ADDITIONoAS ANOTHERWAYOF SHORTENINGTHE INPUT,
• 9"/2 * $ ABBREVIATIONSARE USEDEXTENSIVELY.
• 973 • $ BUT THE FIRST INPUT ENTRYIS WRITTENUSINGTHE FULL KEYWORD
• 974 * $ FOR CLARIFICATION. EQUAL SIGNS AREALSO ONITTED IN HOST
• 975 * $ CASES.
• 976 *

• 977 * $ NOTE THAT THE FOLLOWINGDESCRIPTION IS IDENTICALTO
• 978 • $ "31*STORYOFFICE BLI_ - I.OADI" EXCEPTTHAT:
• 9"/9 * $ (1) CEILING PLENUMSHAVEBEEN ADDED'
• 980 " $ (2) DAYLIGHTINGIS SPECIFIED' AND
' 981 * $ (3) FOR THE DAYLIGHTINGCM_CUIATION,THE PERIMETERZONES HAVE BEEN
• 982 * $ DIVIDED INTO INDIVIDUAl., ROOMS,SO THAT RZ2, RZ4, TZ2, ANDTZ4
• 983 * $ NOWHAVEMULTIPLIER=8 AND RZ3,RZS,TZ3, AND TZ5 HAVEMULTIPLIER,4
• 984 * $ (AS BEFORE, THE TZ ZONES ALSO HAVE VLOOR-MVLTIPLIER-30,SO THAT
• 98_ * $ THEREARE 8X30=240 TZ2 ANDTZ4 ZONESAND4X30=120 TZ3 ANDTZ5
• 986 * $ ZONES).
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• 987 Q
* 9Sg " $ ,qTI_UCTURE STEEL FAANEWITM 4' CONCRL'TEFLOORSAND ROOF. )1 OCCUPIED
* 999 * S STORIES, I)PT FLOORTO FI.tX)t( HEIGHT, 91_ CEILINGS. RETURN
* 990 * $ AIR CEILING PLENUNSARE DEFINED; ONEFORTHE TOP FLOORANDONE
* 991 * _ FORTHE TYPIC/kL FLOORS.
* 992 •
* 99] * $ CURTAINWALLUSINGCODE-WORDSFRONDOE-2 LIBRARY (REFERENCEHAblUAb, PAI_q'2)
* 994 * $ AND 9TkRTII_ W|TH OUTSIDEWORKINGIN_ARD_ ]/4IN SP)_DRIq, GLA.qS
* 995 * $ INC¢ IN L11tI_,RY- SEE NATERI/_ SI_L); 2IN POLYSTREN_INSUL
* 996 * $ R-8 (IN]S}; STEEL,llACKPANI_(k,901)s 2IN AIRSPACEIAL2I);
* 99"/ * $ ]/4IN GYPSUI4BOARDFINISH [GP03) ,
* 99@ "
* 999 * $ ROOF ROOFGRAVEL{RG02)z BUILT-UP ROOFING(BR01); 3IN ROOFINSLP.,R-8
"1000 * $ (IN_£) ; 41N CONCRIrI*E(CCO)) ; INSIDE*FILN-RESIgTANCE .76 .
"100] *
"1002 * $ WINDOWS DOUliLE*GL,AZEDTINTED, SOLARTRAN¢,gClTTANCr,,.5],G_SS TYPE CODE,5.
*100] * $ WINDOWSHAVEINSIDE BbINDS THAT ARE PUI.J,ED WHDIE'VERTRANSNI'rrED
"1004 * $ DIRECT SOLARRADIATION I_CEEDS 40 BTUHPER_F'I' AND iF THE WINDOW
"1005 * $ GLARE|NDEX rJ(CEEDSA VALUEOF 22. THE BLINDS ARF CONSIDERED
"1006 * $ TO lie RF,OPDIEDWITH A PROBABILITYOF .4 WHENSOLAREFFECTIS LESS
"100-/ * $ TMAN40 B'r_.
'1008 "
"1009 * $ INTERIORS CEILINGS ARE SUSPBqDEDACOgUSTICTILE.
"lOlO " $ PARTITIONS $II4t.Ps,ATECOI_,/I_"TIVEHEATTRJIJISFERBEq'WEENCOREAJ4D
*101l • $ PERII'IL'TERSPACESUSINGk U-VALUEOF 1.5.
*1012 "
*101] * $ SPACE LOADS LIGHTINGRECESSEDFLUORSCENTAT 1._ WATTS/SQPT.
*I014 * $ OFFICE EOUIPHENTI WATTS/SOFT.
*I015 * S PEOPLE I00SOFT/PERSONFOR PERINETERSPACES
*I016 * $ 200SOFTIPERSONFORCOREAREAS.
*|0l-/ * $ INFILTRATION, ] AIR CHANGESIHRFOR PERIHL_ER AREASWHENFANS
*1019 * $ ARE OFF -.0£ AIR CHANGES/HRWHENPANSAREON.
"1019 "
"1020 * S HVAC DESCRIPTIONSARE TO BE FOUND WITH EACH INDIVIDUALSYSTEN AND PLANT INPUT.
*1021 *
"1022 * $ MATERIALS NOT IN DOE-2 LIBRARY
*I02] *
*1024 * SPGS=HATERIAL TH=.0208 COHD=._90 DENS:IT2. S-Ho.20 ..
* 1025 *
'1026 * $ WALLCONSTRUCTIONS
"102"/ *
"1028 * ROOFER :I.,AYERS NAT IRG02,BR0I,IN-/6,¢C03) I'F'R ."/6 ..

i "1029 * WALLER :LAYERS NAT (SPGS,IN35,AS01,AL21,GPO]) _,
*10]0 * FLR-UP :LAYERS HAT (CP01,CC03) .
*I031 " FLR-DN :LAYERS HAT (CC03.CP01) --.

"1032 * PARTITION ,LAYERS HAT (GP01,AI,21,GP01) ,.
"1033 *
*I034 * RF :CONSTRUCTION LAYERS:ROOFER ..
"103. r) " WILl :CONSTRUCTIOtJ LAYERS:WALLER ,.
"I036 * CEIL =CONS U:.20
"I037 * FLOOR-ABOVE =CONS I.,AYERS-FLR-UP..
"I038 * FLOOR =CONS I.,AYERS:FLR-DN
*I039 * PA2 =CONS LAYERS :PARTITION
"1040 " BW :CONSTRUCTION U:.05 ..
"I041 * SB-U ,CONSTRUCTION U=I.5 ..
*1042 *
*I043 * ._ GLASSDESCRIPTION
"1044 *
*I045 * GTI zGi.ASS-TYPE GLASS-TYPE-CODE=5 PANES:2 VIS-TRANS:,35 ,,
"1046 "
"104"/ • $ SCHEDULES
"1048 *
"1049 * OC1 :DAY-SCHEDULE {1,8) (0.) (9,10) (1.)
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• IOS0" (11,13) (.8,.4,,!) (14,24) (I.,I,,I.,
'I051 * .3o.1,.I,,io0,,0.,0,,0.} .,
"10S2 * OC2 ,DaY-SCHEDU1,E (1,24) (0.0)
"1053 * OCCUP ,SCHEDULE THRUDEC 31 |tfD) OC1 (W_H) OC2 ..
"1054 '
• 105S * 1,i =DkY-SCHRD_,E (1.6) (.0S) (7,24) (.1,.9,.9o
• 1056 * .gs,.95,.gs,.8,.8,.9,,9,,95,.B,,7,,6,
• 1057 " .4..3..2,.2) ..
"I058 " Z,2 =DAY-SCHIDULe (1,24) (.0S) . .
"1059 " LIOWI'| SCHEDULE ?HRUDEC 31 (WD) 1,1 NEH) 1,2 ,.
• 1060 "
"1061 * LSl -DaY-SCHEDII1,E (1,i) (0.) (9,20) (,35,.50,
'1062 " .SS, .9, .6, .t, ,7, .75, .3, .3, .S,.O5)
"1063 " (21,24) (0.0) ..
• !064 * rdl2 =DaY-SCHIIDULE (1,24) (0.0) ..
• 104S • BOUZP .SCHEDULE ?HAU DEC 31 IWD) EEl IIqP,H) U2 ..
"1066 "
'1067 * 11 ,,DAY*KHEDULE (1,7) (1.) (0,18) (0.2)
• 1060 " (19,26) (1.) ..
'1069 * 12 =DaY-SCHEDULE (1,24) (1.) ..
• 1070 * INPI1, =SCHEDULE THRU DEC 31 (KO) 11 (WE4} I2 ..
"1071 "
"1072 * JHADE'NULT ,SCH|DUI£ THRUDEC 31 (ALL) (1,24) (.75) .,
'1073 " TRANS-HU1,T ,SCHBDU1,|?HRUDB: 31 (ALL) (1,24) (.3S) ..
• 1074 • COND-Wd1,T ,SCHI_DUL8?HRUDEC 31 IAZ4,) (1,24) (.9) ..
• 1075 " C1,OSE-gHADE .SCHEDULE?HRUDEC 31 (ALl,) (_,24) (40) ..
"1076 " REOFEN-PROB .SCHEDULETHRUDBC 31 (ALL) (1,24) (,5) ..
'1077 "
"1078 " $ SPACE DESCRIiYI'IONS
"1079 "
"1080 * OFFICE .SPACE-CONDITIONS TE)4PERAYUR£'(TS) FLOOR-W|IOHT=OS FOR CI_
"1081 * LIGHTING-H/_FT=I.S IDOUIPtiENT-W/SOPT-I
"1082 * PEOPLE-HEAT-GAIN=4S0
• I083 " I_UIP'SCH_)_-I_UIP L'SCHs1,IGHTS
"1084 " PEOPI_-SCHE_P.E=OCCUPJ41R-CHAI_ES/HR=.S
"1085 " INF-BCHrDUI,blHFIL 1,IOHT-?O-SPaCE,.80
"1086 " IN F-HE'_HOD=AII_-CHANOE
"1087 " 1,1GHTING-?YPE=REC-FLUOR-RV ..
• 1088 "
"1089 * A-S'I'OI_GE ,SPACE ?I_PEP,kTURE=(?S) lVLI_Iq-WEIOHT=IS0
"1090 " VO1,UHP_,400000AP_-20000
"1091 * 1,IaHTING-W/SQFT,I. S
"1092 " LI OHTING"SCHEDLq,_,LIGriTS ,,
"i093 * UHDEROROUND-HA1,LAREA=12000 CONSTRUC?ION=BM..
• 1094 * UNDERGROUND-F%OORAREA.20000 CONSTRUCYION*'BW. .
'1095 "
"1096 " SET-DEFAULTFOR EXTERIOR-WaLL HEIOHT,9. aZIMUTH=IS0 ..
"1097 " SL'I'-DEFAU1,TFOR HINDObl HEIGHT,6.5 GLJ_SS'TYPE,GT1
• 1098 * HAX-SOI,/_R-SCH,CI,OSE-SH^DE
"1099 * HI N-SHADE-TYPE-NOVABLE-IHTERIOR
• 1100 * SHaDING-SCHEDUI.E,SHADE-HU1,T
"1101 " CONDUC'T-SCH_DULE-COND-14_/.,T
"1102 " VI S-TP,ANS-SCH=TRN_S-HU1,'I'
"1103 " OPEH-SHADE-SCH,REOPEN-PROB
"1104 " SUN-CTRL-PROB=.7 ..
• 1105 "
"1106 " RZ] SPACE SPACE-CONDITIONSOFFICE VOLUME107100 ARPJ_11900
"1107 " X 15 Y 15 Z 390 N-O-P 60 AIR-CHANGESIHR0.01
"1108 " F-W 150 ..
•1109 " IN1 I-W AREA 191 CONSSB-U' NEXT-TO RE2 ..
"1110 " IN2 I-W AREA 158 CONSSB-U N-T RE3 ..
"1111 " I-_ LIKE IN1 N-T RE4 ..
•1112 * I-W LIKE IN2 N-T RZ$ ..
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*1113 * CL1 I-W ARFA 11900 CONSCEIL TILT 0 ND_T-TO PLENI ..
"II14 *
*Ills " RZ2 SPACE S-C OFFICE A 346.0 V 3114 N-O-P 4 N $
"II16 ° AZ -90 X lO0 Y 87.5 Z 390
"1117 * DAYLIGtrrlNGYES LIGWr-REF-FOINTI(i2,5,9,2,5}
*1119 * LIGHT-SET-POINT150 LIOHT-CTRL-TYFEICONTINUOUS
"1119 * MAX-GLARE22 ..
"1120 * CU1 E-W H 9 W 2S CONS WLI ,, $ EAST-FACING
*1121 *
*1122 * $ FORCU1, NOTETHAT THE SUMOF BUILDINO AZIMUTH (03 + SPACEAZIMLFrH(-90)
*1123 " $ _ WALLAZIMUTH {180, leRONSET-DEFAULT}• 90, 90 THIS N_LL FACE.qEAST
"1124 *
"II2S * WI Wl W 2S Y 2,5 ,,
"1126 * IN3 l-W A 125 CONSFA2 I-W-TYPE ADIABATIC ..
"1127 " IN4 i-W LIKE IN3 ,,
"1128 * FL1 l-W A 34? CONS FLOOR TILT 180 I-W-TYPE ADI/_ATIC ..
"1129 * eL2 I-W A 347 CONS CEIL TILT 0 NEXT-TO PLENI ..
"1130 "
"I131 * RE3 SPACE LIFE RE2 A 319 V 2569 AZ I$0 X 62,5 Y 200 M 4 .,
*I132 " E-W LIFE CUI ,, Wl LIKE Wl ,, $ NORTH-PACING
"1133 * I-W LIFE IN3 .. I-W LIKE IN3 ..
*I134 * I-W LIFE FLI .. I-W LIKE CL2 ..
"1135 "

*I136 " RZ4 SPACE LIFE RE2 AZ 90 X 0 Y I12,5$ N $ ,,"1137 * E-W LIKE CU1 .. Wl LIKE Wl ,. WEST-FACING
"1138 * I-W LIKE IN3 .. l-N LIKE IN3 ,.
*I139 * I-W LIFE FLI .. I-W LIKE CL2 .,
"1140 *
*1141 * RZ5 SPACE LIFE RE3 AZ 0 X 37.5 Y 0 144 ..
"1142 * E-W LIKE CUI ,, WI LIKE Nl ., $ SOUTH-FACING
"I143 * I-W LIKE IN3 .. l-W LIKE IN3 .,
"1144 * l-W LIKE FLI .. l-W LIKE CL2 ..
"1145 *
*I146 * PLENI SPACE ZONE-TYPE PLENUM T=(75} A 20000 V 60000 F-W 0
"1147 * Z 399 ..
*I148 * EW3 E-W H 4 W I00 AZ 0 X I00 Y 200 CONS WLi ,.
"1149 * [PA2 E-W LIKE EW3 W 200 kl 90 X 100 Y 0 ..
"1150 * EW5 E-W LIKE EW3 AZ 180 X 0 Y 0 ..
"1151 * EW4 E-W LIKE EW2 AZ 270 X 0 Y 200
*1152 * ROOF H 200 W 100 AZ 180 TILT 0 CONSRF G-R 0 ,.
"1153 *
"1154 " TEl SPACE LIKE RE1 FIN)OR-MULTIPLIER30 Z 195 ..
"1155 * I-W LIKE INI N'T TZ2 ..
*i156 " l-W _,IKEIN2 N-T TZ3 ..
*I157 * l-W LIKE IN1 N-T TZ4 ..
"1158 * I-W LIKE IN2 N-T TZ5 ..
*1159 " I-W LIKE CL1 N-T PLEN2 ,,
"1160 "
"1161 * TZ2 SPACE LIKE RE2 F-N 30 Z 195 ..
"I162 * E-W LIKE CUI .. WI LIKE Wl ..
"1163 * I-W LIKE IN3 ,. I-W LIKE IN3 ..
"1164 * l-W LIKE FLI ..
*I165 * CL3 l-W LIKE CL2 NEXT-TO PLEN2 ..
"I166 •
*I167 * TZ3 SPACE LIKE RZ3 F-M 30 Z 195 .,
"1168 " E-W LIKE CUI .. WI LIKE W1 ..
"1169 * I-W LIKE IN3 .. I-W LIKE IN3 ..
"1170 * l-W LIKE FLI ., I-W LIKE CL] ..
*I171 *
*i172 * TZ4 SPACE LIKE RZ4 F-M 30 Z 195 ,.
"I173 * E-N LIKE CUI ,. WI LIKE Wl ,,
*I174 * I-W LIKE IN3 .. I-W LIKE IN3 ..
*I175 * I-W LIKE FLI ,. l-W LIKE CL3 ,.
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*117_ "
"1177 " TZ5 SPACE LIKE RZ5 F-M 30 Z 195 ,,

"1178 " t-W LIKE CU1 .. W! LIKEW!
"1179 * I-W LIKE IN3 .. I-W LIKE IN3 ..
"1180 * I-W LIKE FLI .. I-W LIKG CL3 ..
"Ii81 "
"I182 * PI,_2 SPACE LIJ_ PLI_81 F-H 30 Z 204 ..
"1183 " E-W LI_ L_3 ..
"1184 " l_-W LI_ r_2 ..
"1185 " E-W LIKE EW5 ..
"1196 " E-W LIKE r_4 ..
"1187 " I-W A 20000 CONS FLOOR-ABOVEI-W-YYPB ADIAJA?IC TILT 0 ..
"1188 "
"1189 " _!) ..
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31-STORY OFFICE BLDG, CHICAGO - LOAD2 CUSTOM WEIGHTING FACTORS & DAYLIGHTING Wed Nov I0 14:35z12 1993LDL RUN 2

OA RESET BASEBOARDS

REPORT- LV-K WEIGHTING FACTOR SUMMARY
..................... . ..................................... . ................. . ...................... . .............................

SP NAME-- A-STORAGE RZI RZ2 RZ3 RZ4 RZ5 PLENI

WF NAME--

SOLAR
.....

VO 0.17292 0.17292 0.59119 0.59119 0.59119 0.59119 0.42502
Vl -0,11227 -0.i1227 -0.46877 -0.46877 -0,46877 -0.46877 -0.47226

V2 0.00000 0.00000 0.07832 0.07832 0.07832 0.07832 0,09427

Wl 0.93935 0.93935 0.97737 0.97737 0.97737 0.97737 1.22661
W2 0.00000 0.00000 -0.21427 -0.21427 -0.21427 -0.21427 -0.27852

GENERAL

LIGHTING

V0 0.51215 0,57446 0.79045 0.79045 0.79045 0.79045 0.36633

VI -0.45150 -0.51380 -0.69610 -0.69610 -0.69610 -0.69610 -0.38993

V2 0.00000 0.00000 0.12995 0.12995 0.12995 0.12995 0.07147
Wl 0.93935 0.93935 0.96337 0.96337 0.96337 0.96337 1.21206

W2 0.00000 0.00000 -0.20454 -0,20454 -0.20454 -0.20454 -0.26546

TASK

LIGHTING
........

V0 0.48093 0.48093 0.74783 0.74783 0.74783 0.74783 0.55009

VI -0.42028 -0.42028 -0.64)74 -0,64174 -0.64174 -0.64174 -0.62835

V2 0.00000 0.00000 0.11478 0.11478 0.11478 0.11478 0.12772
Wl 0.93935 0.93935 0.96337 0.96337 0.96337 0.96337 1,21206

W2 0.00000 0.00000 -0.20455 -0.20455 -0.20455 -0.20455 -0.26546

PEOPLE-

EQUI _E_
.........

V0 0.67521 0.67521 0.75138 0.75138 0.75138 0.75138 0.55643

Vl -0.61455 -0.61455 -0.64627 -0.64627 -0.64627 -0,64627 -0.63657

V2 0.00000 0.00000 0.11604 0.11604 0.11604 0.11604 0.12966
W1 0.93935 0,93935 0.96337 0.96337 0.96337 0.96337 1.21206

W2 0.00000 0.00000 -0.20454 -0.20454 -0.20454 -0,20454 -0.26546

CONDUCTION

VO 0,67521 0.67521 0.78261 0.78261 0.78261 0.78261 0.59074

VI -0.61455 -0.61455 -0.68610 -0.68610 -0.68610 -0.68610 -0.68108

V2 0.00000 0.00000 0.12716 0.12716 0.12716 0.12716 0.14017
W1 0.93935 0.93935 0.96337 0.96337 0.96337 0.96337 1.21206

W2 0,00000 0.00000 -0.20455 -0.20455 -0.20455 -0.20455 -0.26546

AIR

TEHP (BTU/HR-SQFT-F )
....

GO _ 1.84393 1.84393 0.45493 0.49458 0.45493 0,49458 0.52949

GI* -1.99232 -1.99232 -0.C3965 -0.69540 -0.63965 -0,69540 -0.71934

G2* 0,14838 0.14838 0.18417 0.20022 0.18417 0,20022 0.19022

G3 t 0.00000 0.00000 0.00055 0.00060 0.00055 0,00060 -0.00036

Pl -0.93935 -0.93935 -0.93751 -0.93751 -0.93751 -0,93751 -1.25344

P2 0,00000 0,00000 0.18959 0.18959 0.18959 0,18959 0.30344
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31-STORY OFFICE BLDG, CHICAGO - LOAD2 CUSTOM WEIGHTING FACTORS & DAYLIGHTING Wed Nov 10 14"35:12 1993LDL RUN 2

OA RESET BASEBOARDS

REPORT- LV-K WEIGHTING FACTOR SUMMARY

............................................................................................................... (CONTINUED) ........

SP NAME-- TZI TZ2 TZ3 TZ4 TZ5 PLEN2

WF NAME--

SOLAR

V0 0.17292 0.59119 0.59119 0.59119 0.59119 0.43979

Vl -0.11227 -0.46877 -0,46877 -0.46877 -0.46877 -0.467 52

V2 0.00000 0,07832 0,07832 0.07832 0.07832 0.08778

Wl 0.93935 0.97737 0,97737 0.97737 0.97737 I,19684

W2 0.00000 -0.21427 -0.21427 -0.21427 -0. 21427 - 0.257 39

GENERAL

LIGHTING

V0 0. 57446 0.79045 0.79045 0.79045 0.79045 0.38260

Vl -0. 51380 -0.69610 -0.69610 -0.69610 -0.69610 -0.38594

V2 0.00000 0. 12995 0.12995 0.12995 0.12995 0.06530

WI 0.93935 0.96337 0,96337 0.96337 0.96337 I.17820

W2 0.00000 -0.20454 -0.20454 -0.20454 -0. 20454 -0. 24075

TASK

LIGHTING

V0 0.48093 0.74783 0.74783 0.74783 0.74783 0.56165

Vl -0.42028 -0.64174 -0.64174 -0.64174 -0.64174 -0.61570

V2 0.00000 0,11478 0.11478 0.11478 O.I1478 0.11618

WI 0.939 35 0.96 337 0.96337 0.96337 0.96337 I.17820

W2 0.00000 -0. 20455 -0. 20455 -0.20455 -0. 20455 -0.24075

PEOPLE-

_UI _ENT

V0 0.67521 0.75138 0.75138 0.75138 0.75138 0.56782

Vl -0.61455 -0.64627 -0.64627 -0.64627 -0.64627 -0.62362

V2 O.00000 O. 11604 O.11604 O.11604 O.11604 O.11793

Wl 0.93935 0. 96337 0.96337 0.96337 0 •96337 I.17820

W2 0. 00000 -0. 20454 -0.20454 -0.20454 -0.20454 -0.24075

CONDUCT ION

VO 0.67521 0.78261 0.78261 0.78261 0.78261 0.62211

V1 -0.61455 -0.68610 -0.68610 -0.68610 -0.68610 -0.69328
V2 0.00000 0. 12716 0.12716 0.12716 0.12716 0.13336

WI 0.93935 0.96337 0.96337 0.96337 0.96337 1.17820

W2 0.00000 -0.20455 -0.20455 -0.20455 -0.20455 -0.24075

AIR

TEMP (BTUIHR-SQFT- F )

GO" 1. 84393 0.45493 0.49458 0,45493 0 49458 0.73939
GI" -I. 99232 -0.63965 -0.69540 -0.63965 -0 69540 -0.98453

G2" 0.14838 0.18417 0.20022 0.18417 0 20022 0.24567

G3" 0.00000 0,00055 0.00060 0.00055 0 00060 -0.00053

P1 -0. 93935 -0. 93751 -0.93751 -0.93751 -0 93751 -I. 22491

P2 O. 00000 O. 18959 O. 18959 O. 18959 0 18959 O.28319
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• 1190 " COMPUTELONGS ..
"1191 t INP_'r S¥ST_S ,.
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31-STORY OFFICE BLDG, CHICAGO - LOAD2 CUSTOM WEIGI_INO FACTORS & DAYLIGHTING DOE-2.1E-O01 Wed Nov 10 14:35:12 1993LDL RUN 2
Ok RESET BASEBOARDS

REPORT- LS-C BUILDING PEAK LOAD COMPONENTS WEATHER FILE- TRY CHICAGO
.. .......... . ......... . ..................... . ................ . ......... . .................. . ........... . .................... . .....

*** BUILDING t,,

FLOOR AREA 640025 SQPT 59458 S_
VOLUME 7836156 CUFT 221920 Ct_IT

COOLING LOAD HEATING LOAD
8_leIM18ml_e= U_ _etgS_ =_ _mm se_mseIw ==ee Biele=_ g_ I=

TIME JUL 13 4PH JAN 12 3AM

DRY-BULB TEMP 97F 36C IF -17C

WET-BULB T_P 77F 25C OF -ISC

SENSIBLE LATENT SENSIBLE

(KBTU/H) { KW ) (KETU/H) ( We/ ) (KBTU/H) ( KW )
............................................

WALL CONDUCTION 129.241 37.868 0.000 0.000 -286.874 -84.054
ROOF CONDUCTION 0.000 0.000 0.000 0.000 0.000 0.000
WINDOW GLASS+FRM COND 1894.288 555.026 0.000 0.000 -4087.626 -1197.674
WINDOW GLASS SOLAR 4445.044 1302.398 0.000 0.000 3.298 0.966
DOOR CONDUCTION 0.000 0.000 0.000 0.000 0.000 0.000

INTERNAL SURFACE COND 0.000 0.000 0.000 0.000 0.000 0.000
UNDERGROUND SURF COND -17.600 -5.157 0.000 0.000 -56.000 -16.408

OCCUPANTS TO SPACE 1116.352 327.091 857.121 251.136 1.650 0.483

LIGHT TO SPACE 1457.277 426.982 0.000 0.000 81.580 23.903

EQUIPMENT TO SPACE 1344.543 393.951 0o000 0.000 2.232 0.654

PROCESS TO SPACE 0.000 0.000 0.000 0.000 O.000 0.000

INFILTRATION 150.299 44.038 192.850 56.505 -2480.536 -726.797
............................ . ...............

TOTAL 10519.444 3082.197 1049.971 307.642 -6822.276 -1998.927

TOTAL LOAD 11569.416 KBTU/H 3389.839 KW -6822.276 KBTU/H -1998.927 KW

TOTAL LOAD / AREA 18.08BTU/H.SQFT $7.010 W /SOMT 10.659BTU/H.SQFT 33.618 W /SQMT

ttetttttttttttetfettetteeettttttetttttftttttttteetttttttttttttvt

v •

* NOTE I)THE ABOVE LOADS EXCLUDE O_rSIDE VENTILATION AIR *

* .... LOADS

" 2)TIMES GIVEN IN STANDARD TIME FOR THE LOCATION *
* IN CONSIDERATION *
t

eeeeete_eeeeteeeetettevewteeeeeeeeetee_teeegetttteeeeettte_t_eet
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31-STORY OFFICE BLDG0 CHICAGO - LOAD2 CUSTOM WF.IOHTING FACTORS & DAYLIGHTING DOE-2.1E-001 Wed Nov l0 14135.12 1993LDL RUN 2

OA RESET BASEBOARDS

REPORT- LS-D BUILDING MONTHLY LOADS SUI_4ARY WEATHER FILE- TRY CHICAGO
......-... .................................................................................................................... ...

........ COOL] NG ................ HEATING ........... ELEC " - -

MAX IMb_ MAXIMb_ ELEC- MAXIMUM

COOLING TIME DRY- WET- COOLING HEATING TIME DRY- WET- HEATING TRICAL ELEC

ENERGY OF MAX BULB BULB LOAD ENERGY OF MAX BULB BULB LOAD ENERGY LOAD

MONTH (MBTU) DY HR T_,IP TEMP (KBTU/HR) (MBTU) DY HR TD4P TEMP (KBTU/HR) (KWH) (KW)

JAN 808.21442 25 15 47.F 42.F 6024.511 -1819.494 12 3 1.F 0.F -6822.276 300281. 1349.438

FEB 834.27246 25 16 27.F 22.F 6864.054 -1661.532 4 6 7.F 6.F -6257.168 277062. 1333.500

MAR 1159.44556 3 15 76.F 65.F 7450.762 -1311.005 24 5 9.F 8.F -6681.700 324199. 1251.543

APR 1638.80640 27 15 82.F 61.F 9119.307 -764.648 8 6 32.F 29.F -5164.872 303483. 1222.188

MAY 1841.75269 20 14 76.F 67.F 9513.387 -522.187 6 3 38.F 35.F -3994.568 276221. 1219.561

JUN 2304.76953 4 15 85.F 67.F 10225.854 -236.597 22 23 54.F 48.F -2229.502 297458. 1219.561

u'I/L 2695.18799 13 15 97.F 77.F 10519.444 -88.570 23 S 61.F 60.F -1275.956 286591. 1219.561

AUG 2396.09668 19 15 90.F 71.F ]0285.552 -130.676 5 5 55.F 54.F -1372.005 301370. 1219.561

SEP 1881.36218 17 15 82.F 66.F 9826.906 -421.772 29 6 46.F 44.F -3444.435 294181. 1221.08]

OCT 1372.15564 22 15 70.F 55.F 8202.183 -697.232 2 4 31.F 28.F -3799.418 289995. 1289.510

NOV 962.80908 8 15 60.F 49.F 8115.301 -1284.995 15 3 26.F 25.F -5110.487 296965. 1325.629

DEC 782.75873 10 15 41.F 35.F 6606.250 -1720.530 8 20 18.F 16.F -5292.845 316174. 1362.779
.....................................................

TOTAL 18677.631 -10659.238 356398].

MAX 10519.444 -6822.276 1362.779
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31-STORY OFFICE BLDG, CHICAGO - LOAD2 CUSTOM WEIGHTING FACTORS & DAYLIGHTING DOE-2.IE-O01 Wed Nov I0 14z35_12 1993LDL RUN 2
OA RESET BASEBOARDS

REPORT- LS-I PERCENT LIGHTING ENERGY REDUCTION BY DAYLIGHT WEATHER FILE- TRY CHICAGO
...°.°.-. ..................... ... .......... ° ................... . ............... .. .................................... . ...........

tit BUILDING t_,

HOUROF DAY
ALL

MONTH 1 2 3 4 5 6 7 $ 9 10 11 12 13 14 1S 16 17 18 19 20 21 22 23 24 HOURS
..... .......................... . ...... ...... . ........... ...... .... ....... .... .....

JAN 0 0 0 0 0 0 0 1 9 16 18 18 18 18 16 11 1 0 0 0 0 0 0 0 9

FEB 0 0 0 0 0 0 0 6 15 17 18 18 18 18 18 16 9 0 0 0 0 0 0 0 11

MAR 0 0 0 0 0 0 4 14 19 19 19 19 19 18 19 18 15 3 0 0 0 0 0 0 13

APR 0 0 0 0 0 2 14 1B 1B 19 19 19 19 19 18 18 18 10 0 0 0 0 0 0 14

MAY 0 0 0 0 0 10 18 18 19 19 19 19 ]9 19 19 19 19 15 4 0 0 0 0 0 15

JUN 0 0 0 0 1 13 18 19 19 19 19 19 19 19 19 19 18 18 10 0 0 0 0 0 16

JIIL 0 0 0 0 0 11 18 19 19 19 19 19 19 19 19 18 18 18 20 0 0 0 0 0 16

. AUG 0 0 0 0 0 4 16 19 18 19 19 19 19 19 19 19 19 15 3 0 0 0 0 0 15

SEP 0 0 0 0 0 0 11 18 18 19 19 19 18 18 19 18 15 5 0 0 0 0 0 0 14

OCT 0 0 0 0 0 0 4 14 18 18 18 18 18 17 18 15 6 0 0 0 0 0 0 0 12

NOV 0 0 0 0 0 0 0 8 14 18 18 18 18 18 15 8 0 0 0 0 0 0 0 0 9

DEC 0 0 0 0 0 0 0 1 9 15 18 18 18 18 13 6 0 0 0 0 0 0 0 0 8
......... . ...................................................................

ANNUAL 0 0 0 0 0 4 13 13 16 18 19 18 18 18 18 16 11 7 2 0 0 0 0 0 13

NOTE- THE ENTRIES IN THIS REPORT ARE HOT
SUBJECT TO THE DAYLIGHTINGREPORT SCHEDULE
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31-Story Office Building, LOAD2 -- Run 4 Systems, Plant, Economics

S DL PROCESSOR INPUT DATA

Wed Nov 10 14:35,12 19935DL RUN 4

*I192 * TITLE LINE-2 * RUN 4 - FOUR PIPE FANCOIL PERIMETER '
"1193 * LINE-4 * VAIlT_4P SINGLE ZONE INTERIOR * ..
"1194 *
"1195 + $ HVAC SYST[_4DESCRIPTION
"1196 *
"1197 t $ DESIGN T_4PS COOLING 76F HEATING 70F
"1198 . $ SYSTEM TYPE A TYPICAL FOUR PIPE FANCOIL SYSTEM SERVES THE PERIMETER ZONES.
*I199 * $ THE INTERIOR IS SERVED BY A VARIABLE TEMPERATURECONSTANT VOLUME
"1200 * $ AIR HANDLING UNIT WHICH SUPPLIES OUTSIDE AIR VENTILATION OF
*1201 * $ 20 CFMIPERSON FOR THE ENTIRE BUILDING {INCLUDINGPERIMETER}.
"1202 • $ THE INTERIOR SYST[_4IS CONTROLLED TO SATISFY THE TYPICAL CORE
*1203 t $ AREA BUT THERE IS A REHEAT COIL ON THE TOP FLOOR TO HANDLE
"1204 * $ THE ROOF LOAD. THE MINIMUM OUTSIDE AIR DAMPER IS HELD CLOSED
"1205 " $ UNTIL 8AM WHICH IS THE POINT OF OCCUPANCY EVEN THOUGH FANS START
"1206 * $ AT 7AM. FANS CAN START AS EARLY AS SAM WHEN NECESSARYTO PICK
*1207 " $ UP THE MORNING START-UP LOADS. THE LOW-LIMIT S_TPOINT IS 55F
"1208 " $ NIGHTS AND WEEKENDS BUT ONLY THE FANCOIL UNITS ARE OPERATIVE.
"1209 *
*1210 "
"1211 * SYSTEMS-RE[_ORTS (SS-A,SS-D,SS-J) ..
"1212 *
"1213 " FANSON SCHTHRU DEC 31 (WD) (1,5){0) (6,7)(-999) {8,1B)(1} (19,24} (0)
"1214 * {WEH) (1,24} (0) ..
*1215 *
"1216 * HEAT-SETPTSCH THRU DBC31 {WD) (1,7) (55) (8,18) (70) (19,24) (55}

*1217 : (WEH) (1,24) (55}"1218 COOL-SETPTSCH THRU DBC31 (WO) (I,7} (99} (8,18) {76) (19,24) 199)
*1219 * {WEH) (I,24) (99) ,.
*1220 *
"1221 * HEATON SCH THRU DEC 31 (ALL) {i,24) (65) ..
*1222 *
"1223 * OA-DAMP-POSSCH THRUDEC31 (ALL) (1,B) (.01) (9,18}(-999) (19,24) (.0I} ..
"1224 *
"1225 + ENV ZONE-CONTROL D-H-T 70 D-C-T 74 H-T-SCH HEAT-SETPT C-T-SCH COOL-SETPT ..
"1226 t
"1227 * RZI Z Z-C ENV OUTSIDE-AIR-CFM2500 SIZING-OFPION ADJ'dST-LOADS
"1228 * CFM/SQFT .9 ..
*1229 * RZ2 Z LIKE RZI O-A-CFN 28 ..
"1230 _ RZ3 Z LIKE RZ2 O-A-CFM 28 ..
"1231 * RZ4 Z LIKE RZ2 O-A-CFN 28 ..
"1232 _ RZ5 Z LIKE RZ2 O-A-CFN 28 ..
"1233 * TZI Z Z-C ENV O-A-CFM 2500 CFI4/SQFT.9 ..
"1234 * TZ2 Z LIKE RZ2 ..
"1235 * TZ3 Z LIKE RZ3 ..
"1236 • TZ4 Z LIKE RZ4 ..
"1237 * TZ5 Z LIKE RZ5
"1238 * PLENI Z Z-TYPE PLENUM S-O ADJUST-LOADS D'H-T 50 D-C'T 90 ..
"1239 * PLEN2 Z Z-TYPE PLENUM
.124o*A-SToRAGEZ LIKERZl AIR-C_.GES/HR4 ..
"1241 *
*1242 *
"1243 * CORESYS SYSTEM S-TYPE SZRH MAX-S-T 105 MIN-S-T 55 SUPPLY-STATIC 4.0
"1244 * SUPPLY-EFF .55 F-SCH FANSON H-SCH HEATON
"1245 * HIN-AIR-SCHOA-DAMP-FOS REHEAT-DELTA-T 30
"1246 * ECONO-LIMIT-T 68 ECONO-LOW-LIMIT45
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"1247 * RETURN-AIR-PATHPLENUM-ZONES RETURN-STATIC I.5 R-E ,50
"1248 " PLENUM-NAMES (PLENt,PL_2) Z-N (TZI,RZt,PLENI,PLEN2,
"1249 " A-STORAGE) ..
•1250 " FANCOIL SYSTEM S-TYPE FPFC MAX-SUPPLY-T 105 MIH-SUPPLY-T 60
"1251 " H-C-C CYCLE-ONoAlff F-SCH FANSOH H-SCH HEATON
"1252 " SUPPLY-STATIC .20 SUPPLY-EFF .20
"1253 * OA-FROM-SYSTEM= CORESYS $OUTSIDE AIR OF CORESYS
•1254 * $MUST EXCEED FAJ_COILUNITS
"1255 * Z-N (RZ2,RZ3.RZ4,RZS,TZ2,TZ3,TZ4oTZS)..
•1256 *
•1257 * PLA/ITI = PLANT-ASSIGNMENT SYSTBH-NAHES= (CORESYS.FANCOIL)
"1258 * ZNT-ELEC'KW• 100 $ FOR ELEVATORS
"1259 " ZNT-ELEC-SCH= OCCUP
"1260 * DHW-SIZE=0
•1261 * DHW-GAb/MIN = 2.22
"1262 * DHW-SCH = OCCUP ..
"1263 *
"1264 * OC1 ,DAY-SCHEDULE (1,8) (0.) (9,10) (1.)
"1265 * (11,13} (.8,.4,.8) (14,24) (1.o1.,1.,
"1266 * .3, .1,.1, .1, 0., 0.,0.,0.) ..
"1267 * OC2 =DAY-SCHEDULE (1,24) (0.0) ,.
"1268 * PEOPLE =WEEK-SCHEDULE (MON,FRI) OC1 (WEH) OC2 ,.
"1269 t OCCUP =SCHEDULE THRU DEC 31 PEOPLE ..
"1270 * END ..
"1271 * COHPUTESYSTEMS ..
"1272 * INPUT PLANT ..
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PDL PROCESSOR I N PUT DATA

Wed Nov I0 14_35z12 1993PDL RUN 4

"1273 " PLANTi • PLANT-ASSIGI_4ENT ..
"1274 "
• 1275 • $ PLANTDESCRIPTION
"1276 *
"1277 * S MECHANICALCOOLING IS AVAILABLE YEAR-ROUNDFROM A HEAT
"1278 • $ RECOVERY PLANT USING A DOUBLE BUNDLE CHILLER BASE LOADED IN WINTER.
•1279 " $ HEAT RECOVERED FROM THE DOUBLE BUNDLE CHILLER IS STORED IN A HOT WATER TANK
"1280 • $ ANDUSED FOR MORNING START UP.
"1281 " $ TWOSTANDARD CENTRIFIJGALCHILLERS ARE BASE LOADED IN Stq4MERWITH THE DOUBLE
'1282 " $ BUNDLE CHILLER OFF. THE GAS FIRED HOT WATER GENERATORCAN SUPPLEMENTTHE
•1283 * $ DOUBLE BUNDLE IF NECESSARY BUT IT CANNOT CHARGE THE STORAGE TANK.
"1284 "
• 1295 * PLANT-REPORTS (PS-A,BEPS) ..
• 1286 "
"1287 " CMPC P-E TYPE HERM-CENT-CHLR SIZE 7.8 1-142 .,
"1288 " ING P-E TYPE HW-BOILER SIZE 17 1-14 1 ..
"1289 * DHH P-E TYPE DIN-HEATER SIZE .1
• 1290 * RCVY P-E TYPE DBU14-CHLR SIZE 10 I-N 1
•1291 • STOR P-E TYPE HTA14K-STORAGESIZE 20 I-N "I' ..
"1292 "
• 1293 " HEAT-RECOVERYSUPPLY-1 (DBUN-CHLR,HTANK-STORAGE)
"1294 * DE)tA14D-I(SPACE-HEAT)
"1295 * SUPPLY-2 (DBUN-CHLR)
"1296 * DI_4AND-2(HTA14K-STORAGE),.
•1297 "
•1298 " ENERGY-STORAGE HEAT-STORE-RATEI0 HEAT-SUPPLY-RATE12
"1299 " HTANK-T-RANGE10 HTANK-LOSS-COEF400
"1300 * HTANK-ENV-T 65 HEAT-STORE-SCHALWAYS ..
"1301 "
"1302 • ALWAYSSCH THRUDEC 31 (ALL) (1,24) (1) .,
• 1303 *
"1304 * PLANT-PARAMETERS CCIRC-PUMP-TYPEVARIABLE-SPEED
"1305 " HCIRC-PUMP-TYPEFIXED-SPEED DBUN-MIN-HEAT .8 ..
"1306 "
"1307 * WIN-HEAT LOAD-ASSIGNMENT TYPE HEATING L-R 99
"1308 " P-E STOR 141
"1309 " P-E HWG N 1 .,
"1310 *

t1311 ; HT2 DAY-ASSIGN-SCH 11,24) (WIN-HEAT)• 1312 HEAT-CTRLSCHEDULETHRU DEC 31 (ALL) H'rz ..
"1313 *
"1314 " WINTER-OP LOAD-ASSIGkMENT TYPE COOLING L-R 99
"1315 • P-E RCVY N I
t1316 " P-E CMPC N 1 ..
"1317 *
"1318 * SUMMER-OPLOAD-ASSIGK_4ENTTYPECOOLING L-R 99
• 1319 * P-E CHPC N 2 .,
"1320 *
"1321 • C1 DAY-ASSIGN-SCH(1,24) (WINTER-OP) ..
"1322 * C2 DAY-ASSIG14-SCH(1,24) (SUMMER-OP) ..
"1323 " CHLR-CTRLSCHEDULETHRUHAY 15 (ALL) C1
"1324 " THRUSEP 15 (ALL) C2
"1325 " THRU DEC 31 (ALL)CI ..
"1326 "
•1327 * LOAD-MANAGI'_ENTPRED-LOAD-RANGE999

3.15



'1328 * ASS]ON-SCHEDUI,B (HP,,AT-C"TRI,,CHLR-CTP,/,,DEFAUL'r)..
'1329 *
'1330 * I_ID ..
'1331 t cOt4ptrrE Pt_ ..
'1332 * INPU'I' |COHOHIC$ ..
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EDL PROCESSOR INPUT DATA

Wed Nov 10 14,35,22 1993E_b RUN 4

• 1333 "
• 1334 * $ ENERGYCHARGEDESCRIPTION
• 1335 "
• 1336 • $ THE ELECTRIC UTILITY RATECONSISTESOF A BLOCKCHARGEWITH A PATE CHAHGE
• 1337 " $ BASEDONTHE DEMANDBEING ABOVEOR BELOW2400KW, I_US A
'1338 " $ UNIPORHDI_h'D CHAROE. HO'_"VER, BECAUSETHE BUILDING HASA POORPOWER
• 1339 • S FACTOR,THE UTIblTY HAS LEVIED AN EXCESSKVARFRACTIONOF .2 SINCE IT
• 1340 * $ HAS BEENDEI'ERHINEDTHATTHE POWERFACTORI90NbY .79, WHEREASTHIS TYPE OF
• 1341 • $ BUILDING SHOULDBE OPERATINGAT WITH A POWERFACTOROF 0,9. THERE IS
• 1342 * $ RATCHETOF ,9 BASEDON THE AVEPAGEOF THE THREEHIGHESTPEAKSTHAT OCCUR
• 1343 * $ DURINGTHE YEAR,
• 1344 •
• 1345 • $ THE (]AS UTILITY CHARGESARE BASED ONA RATEOF 55 CE2ITSITHERHIF THE
• 1346 " $ MONTHLYDEMANDIS LESS THAN 110 THERHS/HRAND70 CENTSWHENIT IS OVERTHAT.
•1347 "
"1348 "
"1349 * ECONONICS-REPORT S*(ES-D,ES-E,ES-F} ..
• 1350 "
•1351 " <THAN-2000KW = UTILITY-RATE RESOURCE = ELECTRICITY
"1352 " DE_IAND-CHGS = 110)
"1353 " RATE-LIMITATION = ,I0
"1354 " DEMAND-QUALS, 10,2400)
• 135S " QUALIFY-RATE = HONTH-BY-HOHTH
• 1356 * BLOCK-CHARGES= (HIGH-COST}
•13S7 " DD4AND-RATCHETS= (3-HON-AVG)
"1358 " POWER-FACTOR = .79
"1359 ° EXCBSS-KVAR-FRAC= .11
"1360 " EXCESS-KVAR-CHG= 10 ..
• 1361 "
"1362 * 3-MON-AVG - RATCHET NUH-HONTHS= 12
• ]363 • RATCHET-SCH= AL_-YEAR
• 1364 * SCH-FLAG= 1
•1365 " TYPE = AVERAGE
•1366 * FRACTION = .9 ..
"1367 *
"1368 " ALL-YEAR = SCHEDULE THRU HAY 30 (ALL) (1,24)(0)
•1369 " THRU SEP 30 (ALL) (I,24)(I)
• 1370 • THRUDEC 31 (ALL) (1,24)(0) ..
• 1371 "
• 1372 " HIGH-COST = BLDCK-CHARGEBLDCK1-TYPE= ENERGY
"1373 " BLOCKI-DATA= (4000,.065,
"1374 " 6000,.0S5
•1375 * I0000,.04S)
• 1376 • BLOCK2-TYP£= J(k'H/KW
•1377 • BLDCK2-DATA= (S00,.035,0
"1378 " 1, .030,0) ..
°1379 "
• 1380 " >THAN-2000KW = UTILITY-RATE RESOURCE = ELECTRICITY
"1381 " DDiAND-CHGS = (10)
"1382 " RATE-LIMITATION : .10
"1383 " DE:_La_ID-QUALS= (2400,0)
"1384 * QUALIFY-RATE ,, MONTH-BY-MONTH
"1385 " BLOCK'CHARGES = (LOW-COST)
"1386 " DE_4AND-RATCHL:']'S= (]-MON-AVG)
"1387 * POWER-FACTOR : .79

3.17



"1389 * BXC,_9-KVAR-F_C • .1!
"1389 * E,XCESS-KVAR-CHG• [0 .,
"1390 *
"1191 * LOW-COST " BLOCK-CHARGEBLOCKI"TYPE,' EHERQY
"1392 * BLOCKI-I)ATA,, (4000,.055,
"1393 * 6000, .045
"1394 * 10000, .035)
• 139S * BLOCK2"TYPE• KWH/I_
"1396 * BLOCK2"DATA• (500, .030,0
"1397 " 1,.02S,O) .,
"139g *
"1399 * BELOI_-ll0 • UTII,,ITY-PATIC RESOURCE• NATUPAL,'QAS
"1400 * DDIMtD-QUAL_= (0,110)
"1401 * QUALIFY-PATE• I'tOI4TH-BY-HONTH
'1402 * RNEROY'CHO= .SS ,.
"1403 *
"1404 * ABOVE-110 = UTiLITY-PATE RP..qOURCE= NATURAL'GAS
"1405 * DI_iAND-QUAI_,, (110,0)
• 1406 * QUALIFY-PATE• NiONTH-BY-NONTH
"1407 * BNERGY-CHG-' .70 ,.
"1408 *
"1409 * I_D ..
"1410 * CONPUTEECONONICS ..
"1411 "
• 1412 * INPUT SYSTDIS ..
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31-STORYOFFICE BLDO, CHIC/_GO- LOkJ)2 RUN4 - FOURPIPE FANCOIL PERIMETER DOE-2.1E-001 Wed Nov 10 14s35112 19935DI, RUN 4
VAR Tf_4PSIN(]I.,E2ONE INTERIOR

MPORT- gV-A SYSTn_4DESIGN P/klLMqETERS CORESY9 WEATHERFILE- TRY CHICAGO

SYg'r_4 9YST_IW ALTITUDE FLOOR AR._,A Nk,X
lqJtd_ TYPE WULTIPLIER (SOFT ) PEOPLE

COI_SYS SZRH I. 020 388900.0 1860.

SUPPLY RETURN OUTSIDE COOLING HEATING COOLIHG HEATING
FAN ELEC DEI,TA-T FAN EI,EC DELTA-T AIR CAPACITY 9_-IqSIBLE CAPACITY EIR EIR

(CFI4) (KW) (1e) (CFI4 ) (Kid) (F) PATIO (KBTU/HI_) ($HR) (KBTU/HR) (BTU/BTU) (ETU/BTU)

365850. 306.169 2.6 365850. 126.295 1.1 0.223 14'765.264 0.672-19423.416 0.00 0.3'7

SUPPLY LXHAUST HINII4UM OUTSIDE COOLING EXTRACTION HEATING ADDITION
ZONE FLOW FLOW P/dq FLOW AIR _ CAPACITY SENSIBLE RATE CAPACITY RATE
NAME (CFM ) (CFI,I ) (1_) PATIO (CFH ) (KBTU/HR) (SHR) (KBTU/HR) (KBTU/HR) (KBTU/HR) MULTIPLIER

TZI 10924. 0. 0.000 1.000 2550. 0.00 0.00 224.16 -353.94 -412.93 30.0

RZI 10924. 0. 0.000 1.000 2550. 0.00 0.00 224.16 -353,94 -412,93 1.0

PLEN1 O. O, 0.000 0.000 O. 0.00 0.00 O.OO 0.00 0.00 1.0

PL_q2 0. 0. 0.000 0.000 O. 0.00 0.00 0.00 0.00 0.00 30.0

A-STORAGE 27200. 0. 0.000 1.000 25S0. 0.00 0.00 558.14 -881.28 -1028.16 1.0

3.19



31-STORY OFFICE BLDG, CHICAGO, LOAD2 RUN4 - FOURPIPE PANCOZLPERIMETER DO£-2,1£-001 Wed Nov 10 i4z35_12 199380L RUN 4
VAR TD4P SINGLE ZONEINTERIOR

P_FORT- S_/-A SYSTEMDESIGN PAP,AM_EIL9 FAI_OIL W,ATHSRFILE- TRY CHICAGO

SYgTEN SYSTEM _T ITUDE F!_OR AR_ MAX
NAME TYPE MULTIPLIER (SQFT ) PEOPLE

FM4COIL FPFC 1.020 251124.8 2976.

SUPPLY RETURN OUTSIDE COOLING HEATING COOLING HE,-_TINO
F/_N ILEC DELTA-T FAN ELI_C DF,.I,TA-T AIR CAPACITY SDISIBLE CAPACITY EIR EII!

(Clq4 ) (KN) (F) (CF)4 ) (KW) (F) RATIO (KBTUIHR) ($HR} (KBTUIHR) (BTUIBTU) (BTU/BTU)

e11"/13. 0.000 0.4 O. 0.000 0.0 0.101 0.000 O.000 0.000 0.00 0.37

SUPPI,¥ I_HAUST MINIMUM OUTSIDE COOLING EXTRACTION HEATING ADDITION
ZONE FLOW _ FA/4 FLOW AIR FLOW CAPACITY $_I91BLE RATE CAPACITY RATE
NAME (CF14) (CF14) (KW) RATIO (CFI4 ) (KBTUIHR) ($HR) (KBTUIHR) (KBTU/HR) (KI_U/HR) MULTIPI,Ie-R

RZ2 1166. O. 0.134 1.000 29. 23.5'/ 0.92 1'/,29 -44.'/8 -43.16 8.0

RZ3 675. O. 0.0'78 1.000 29, 14.44 0.89 10.01 -26.86 -2S.0S 4.0

RZ4 1146. O. 0.132 1.000 29. 22.82 0.93 16.98 -44.03 -42.40 8.0

ItZ5 1395. O. 0.161 1.000 29. 27.65 0.94 20.68 -53.13 -51.60 4.0

TZ2 11.55. 0. 0.133 1.000 29. 23.32 0.92 1"/.12 -44.30 -42.75 240,0

TZ3 606. 0. 0.070 1.000 29. 13,11 0.88 1.99 -24.35 -22.51 120.0

TZ4 1129. O. 0.130 1.000 29. 22.94 0.92 16.74 -43.42 -41.79 240.0

TZS 1367. O. 0.1S./ 1.000 29. 27.12 0.94 20.26 -52.10 -50.55 120.0
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31-STORY OFFICE BLDG, CHICAGO - LOAD2 RUN 4 - FOUR PIPE FANCOIL PERIMETER DOE-2.1E-001 Wed Nov 10 14:35:12 1993SDL RUN 4

VAR T_P SINGLE ZONE INTERIOR

REPORT- SS-D PLANT MONTHLY LOADS SU_4ARY FOR PLANT1 WEATHER FILE- TRY CHICAGO
................... . .............................................................................................................

........ COOLING ................ HEATING ........... E L E C - - -

MAXIM_ MAXIMUM ELEC- MAXIMI_

COOLING TIME DRY- WET- COOLING HEATING TIME DRY- WET- HEATING TRICAL ELEC

ENERGY OF MAX BULB BULB LOAD ENERGY OF MAX BULB BULB LOAD ENERGY LOAD

MONTH (MBTU) DY HR T_4P TEMP (KBTU/HR) (MBTU) DY HR T_IP TEMP (KBTU/HR) (KWH) (KW)

JAN 73.82199 25 15 47,F 42.F 3236,050 -1040.307 4 6 3.F 3.F -24148.729 450934. 1915.304

FEB 123.96275 25 16 27.F 22.F 3810.732 -725.996 8 7 5.F 5.F -12569.847 419524 1899.366

MAR 284.04797 3 15 76,F 65.F 8127.443 -276.879 1 8 28.F 27.F -6905.583 484104 1817.409

APR 977.75800 28 15 78.F 68.F 12680.301 -31.678 8 8 31.F 28.F -3226.991 449190 1788.054

MAY 1096.08435 21 14 85.F 75,F 15747.660 -6.736 10 8 42.F 40.F -624.135 407635 1785.427

JUN 2195.45581 21 16 82.F 72.F 17644.016 -3.955 28 8 59.F 54.F -160.801 448213 1785,427

JUL 3248.66187 13 16 97.F 77.F 19616.564 -1.393 6 8 64.F 58.F -363.203 436375 1785.427

AUG 2863.75269 16 15 85.F 73,F 17484.006 -1.155 2 8 65.F 64.F -129.461 455831 1785.427

SEP 1360.46155 10 15 82.F 70.F 15266.467 -2.458 22 8 34.F 31.F -567.055 435060 1786,948

OCT 656.14038 5 16 74.F 62.F 10409.931 -11.162 21 8 30.F 29.F -1159.818 421725. 1855,377

NOV 323.04776 2 15 75.F 61.F 10476.650 -225.421 29 8 29.F 27.F -9080.154 436229. 1899.100

DEC 52.28515 10 15 41.F 35.F 3620.678 -617.199 27 8 31.F 30.F -12491.229 471283. 1928.646 •
.....................................................

TOTAL 13255.493 -2944.338 5316124.

MAX 19616.564 -24148.729 1928.646

MAXIMUM DAILY INTEGRATED COOLING LOAD (DES DAY ) 0.000 (KBTU)

MAXIMUM DAILY INTEGRATED COOLING LOAD (WTH FILE) 198008.368 (KBTU)
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31-STORY OFFICE BLDG, CHICAGO - LOAD2 RUN 4 - FOUR PIPE FANCOIL PERIMETER DOE-2.1E-001 Wed Nov I0 14.35t12 1993SDL RUN 4

VAR T_P SINGLE ZONE INTERIOR

REPORT- SS-A SYSTI_I MONTHLY LOADS SUMMARY FOR CORESYS WEATHER FILE- TRY CHICAGO
.................................................................................................... . ............................

........ COOLING ................ HEATING ........... S L E C - - "

MAXIMUM MAXIMUM ELEC- MAXIMUM

COOLING TIME DRY- WET- COOLING HEATING TIME DRY- WET- HEATING TRICAL ELEC

ENERGY OF MAX BULB BULB LOAD ENERGY OF MAX BULB BULB LOAD ENERGY LOAD

MONTH (MBTU) DY HR T_4P TEHP (KBTU/HR) (MBTU) DY HR T_4P TEHP (KBTU/HR) (KWH) (KW)

JAN 0.00000 0.000 -765.101 4 6 3.F 3.F -19472.742 304977. 1318.656

FEB 0.00000 0.000 -588.209 8 7 5.F 5.F -i0725.037 288713. 1318.656

MAR 11.77368 3 15 76.F 65.F 2072.431 -218,051 I 7 28.F 26.F .-5921.586 344008. 1318.656

APR 163.65411 28 15 78.F 68.F 5806.282 -14.679 1 7 40.F 37.F -1308.509 324820. 1318.656

MAY 132.01375 21 13 87.F 76.F 7707.107 -5.493 10 9 46.F 43.F -265.324 296760. 1318.656

JUN 838 27191 21 15 81.F 72.F 9252.763 -3.955 28 8 59.F 54.F -160.801 328280. 1318.656

JUL 1683 74109 19 14 90.F 75.F 11010.372 -1.393 6 8 64.F 58.F -363.203 319141. 1318 656

AUG 1405 40552 16 15 85.F 73.F 9836.833 -1.155 2 8 65.F 64.F -129.461 332872. 1318 656

SEP 390 45990 10 16 82.F 70.F 7082.210 -1.673 23 9 39.F 36.F -254.046 310657. 1318 656

OCT 68 55700 5 16 74.F 62.F 3667.577 -4.535 27 9 40.F 36.F -297.670 296327. 1318 656

NOV 62 40891 2 16 77.F 62.F 4557.225 -187,992 29 7 28.F 27.F -7486.211 299520. 1318 656

DEC 0.01624 3 14 33.F 30.F 16.241 -503.185 27 7 31.F 30.F -10684.330 319141. 1318 656 .
.....................................................

TOTAL 4756.305 -2295.422 3765328.

MAX 11010.372 -19472.742 1318.656
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31-STORY OFFICE ELDG, CHICAGO - LOAD2 RUN 4 - FOUR PIPE FANCOIL PERIMETER DOE-2.1E-001 Wed Nov 10 14:35:12 1993SDL RUN 4

VAR T['_4PSINGLE ZONE INTERIOR

REPORT- SS-J SYSTEM PEAK HEATING AND COOLING DAYS FOR CORESYS WEATHER FILE- TRY CHICAGO
.... . ............................... . ................................. . .........................................................

..... COOLING ........ HEATING- - - DAY COOLING PEAK

JUL 19 JAN 4 JUL 19

HOURLY HOURLY HOURLY

COOLING SENSIBLE DRY- WET- HEATING DRY- WET- COOLING SENSIBLE DRY- WET-

LOAD NEAT BULB BULB LOAD BULB BULB LOAD HEAT BULB BULB
HOUR [KBTU) RATIO TEMP TEMP (KBTU) TEMP TEMP (KBTU) RATIO T_P T_P

I 0.000 0.000 79.F 72.F 0.000 6.F 6.F 0.000 0.000 79.F 72.F

2 0.000 0.000 79.F 72.F 0.000 5.F 5.F 0.000 0.000 79.F 72.F

3 0.000 0.000 78.F 72.F 0.000 4.F 4.F 0.000 0.000 78.F 72.F

4 0.000 0.000 78.F 72.F 0.000 4.F 4.F 0.000 0.000 78.F 72.F

5 0.000 0.000 77.F 72.F 0.000 3.F 3.F 0.000 0.000 77.F 72.F
6 8571.109 0.984 78.F 72oF -19472.742 3.F 3.F 9571.109 0.994 78.F 72.F

7 9273.517 0.986 77.F 72.F -16910.035 2.F 2.F 9273.517 0.986 77.F 72.F

8 10472.361 0.754 79.F 72.F -14897.768 2.F 2.F 10472.361 0.754 79.F 72.F

9 10524.677 0.770 82.F 72 F -15472.430 4.F 3.F 10524.677 0.770 82.F 72.F

10 10609.516 0.773 85.F 73 F -13767.545 7.F 6.F 10609.516 0.773 85.F 73.F

11 10842.654 0.782 88.F 74 F -12475.425 11.F 9.F 10842.654 0.782 88.F 74.F

12 10555.061 0.776 89.F 74 F -11288.944 16.F 13.F 10555.061 0.776 89.F 74.F

13 11010.372 0.758 90.F 75 F -10857.404 18.F 15.F 11010.372 0.758 90.F 75.F

14 10880.451 0.749 99.F 75 F -9858.023 20.F 16.F 10880.451 0.749 89.F 75.F

15 10841.978 0.755 90.F 75 F -9126.853 20.F I6.F 10841.978 0.755 90.F 75.F

16 10304.237 0.744 91.F 76 F -8569.791 20.F 16.F 10304.237 0.744 91.F 76.F

17 9583.459 0.755 90.F 75.F -8775.312 19.F 15.F 9583.459 0.755 90.F 75.F

18 0.000 O.000 96.F 74.F -8933.562 16.F 13.F 0.000 0.000 86.F 74.F

19 0.000 0.000 86.F 74.F 0.000 13.F II.F 0.000 0.000 86.F 74.F

20 0.000 0.000 80.F 72_F 0.000 11.F 9.F 0.000 0.000 80.F 72.F

21 0.000 0.000 79.F 72.F 0.000 10.F 8.F 0.000 0.000 79.F 72.F

22 0.000 0.000 77.F 71.F 0.000 11.F 9.F 0.000 0.000 77.F 71.F

23 0.000 0.000 76.F 71.F 0.000 7.F 6.F 0.000 0.000 76.F 71.F

24 0.000 0.000 74.F 70.F 0.000 6.F 5.F 0.000 0.000 74.F 70.F
.........................

SUM 123469.391

MAX 11010.372 -19472.742

SYSTDd-TYPE SZRH SOFT/TON 423.9

COOLING PEAK 28.31 (BTU/HR- SOFT) HEATING PEAK -50.07 (BTUIHR- SQFT)

SUPPLY AIR PEAK FLOW 0.94 (CFMISQFT) MIN-OA/PERSON 43,87 (CFM )

OA FRAC AT CLG PEAK 0,223 OA FRAC AT HTG PEAK 0.010

* ASTERISKS INDICATE HOURS LOADS NOT NET
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31-STORY OFFICE BLDG, CHICAGO - LOAD2 RUN 4 - FOUR PIPE FANCOIL PERIMETER DOE-2.1E-001 Wed Nov 10 14_35z12 19935DL RUN 4

VAR T_P SINGLE ZONE INTERIOR

REPORT- SS-A SYST_ MONTHLY LOADS SUMMARY FOR FANCOIL WEATHER FILE- TRY CHICAGO
...................................... ...................................................................................... . ....

........ COOLING ................ HEATING ........... ELEC- - -

MAXIMUM MAXIMUM ELEC- MAXIM(_

COOLING TIME DRY- WET- COOLING HEATING TIME DRY" WET- HEATING TRICAL ELEC

ENERGY OF MAX BULB BULB LOAD ENERGY OF MAX BULB BULB LOAD ENERGY LOAD

MONTH (MBTU) DY HR T_4P T_4P (KBTU/HR) (MBTU) DY HR T_,tP TEMP {KBTU/HR) (KWH) (KW)

JAN 75.82199 25 15 47.F 42.F 3236.050 -275.208 12 8 -7.F -7.F -5403.996 130758. 556.649

FEB 123.96275 25 16 27.F 22.F 3810.732 -137.787 4 8 7.F 6.F -4646.200 116372. 540.711

MAR 272.27432 3 15 76.F 65.F 6055.012 -58.828 23 8 19.F 16.F -3210.700 122616. 465.508

APE 814.10406 27 16 82.F 61.F 7605.653 -16.999 8 8 31.F 28.F -3108.617 107651. 449.295

MAY 964.07074 20 15 76.F 67.F 8187.685 -1.244 10 8 42.F 40.F -598.937 95676 426.772

JUN 1357.18384 4 16 85.F 67.F 8849.107 0.000 10 8 64.F 59.F -0.004 103215 426.772

JUL 1564.92041 13 16 97.F 77.F 9326.570 0.000 0.000 101276 426.772

AUG 1458.34961 19 16 90.F 71.F 8825.367 0.000 4 9 58.F 56.F -0.004 106240 427.699

SEP 970.00165 17 16 82.F 66.F 8328.922 -0.785 22 8 34.F 31.F -567.055 108445 454,591

OCT 587.58350 5 16 74.F 62.F 6742.354 -6.627 21 8 30.F 29.F -1157.051 110198 496.722

NOV 260.63892 8 15 60.F 49.F 6391.240 -37.429 26 8 25.F 22.F -2965.361 121510. 564,947

DEC 52.26891 i0 15 41.F 35.F 3620.678 -114.014 22 8 15.F 15.F -3912.441 136183. 581.154 •
.....................................................

TOTAL 8499.186 -648.920 1360129.

MAX 9326.570 -5403.996 581.154
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31-STORY OFFICE BLDG, CHICAGO - LOAD2 RUN 4 - FOUR PIPE FANCOIL PERIMETER DOE-2.1E-001 Wed Nov I0 14:35.12 1993SDL RUN 4

VAR TE.)4PSINGLE ZONE INTERIOR

REPORT- SS-J SYSTE)4 PEAK HFATING AND COOLING DAYS FOR FANCOIL WEATHER FILE- TRY CHICAGO
.......... ... ..................................................................................... . ......................... ....

..... COOLI NG ........ H EATI NG- - - DAY COOL ING P EAK

JUL 13 JAN 12 JUL 9

HOURLY HOURLY HOURLY

COOLING SENSIBLE DRY- WET- HEATING DRY- WET- COOLING SENSIBLE DRY- WET-

LOAD HE_T BULB BULB LOAD BULB BULB LOAD HFAT BULB BULB

HOUR (KBTU) RATIO TEMP TEMP (KBTU) TEMP TEMP (KBTU) RATIO T_4P T_P

I 0.000 0.000 76.F 66.F 0.000 5.F 4.F 0.000 0.000 78.F 68.F

2 0.000 0.000 74.F 66.F -2259.364 3.F 2.F 0.000 0.000 76.F 68.F

3 0.000 0.000 74.F 65.F 0.000 I.F 0.F 0.000 0.O00 75.F 68.F

4 0.000 0.000 73.F 62.F -2819.349 -2.F -3.F 0.000 0.000 73.F 67.F

5 0.000 0.000 72.F 62.F 0.000 -4.F -5.F 0.000 0.000 72.F 66.F

6 0.000 0.000 72.F 63.F -2685.624 -5.F -6.F 0.000 0.000 71.F 65.F

7 4993.281 0.865 73.F 65.F 0.000 -6.F -7.F 5301.946 0.873 75.F 68.F

8 6396.661 0.870 76.F 69.F -5403.996 -7.F -7.F 7128.604 0.882 77.F 69,F

9 7477.664 0.889 82.F 72.F -1970.560 -8 F -8.F 7541.470 * 0.888 82.F 72.F

10 7588.757 0 889 86.F 74.F -1571.490 -7 F -7.F 7641.616 0.888 85.F 74.F

11 7648.610 0 889 89.F 76.F -1095.962 -4 F -5.F 7673.)64 0.889 88.F 75.F

12 7228.647 0 879 93.F 78.F -767.344 0 F 0.F 7133.871 0.878 91.F 76.F

13 7514.749 0 882 95.F 78.F -503.561 4 F 2.F 7899.081 0.889 92.F 75.F

14 8580.162 0 897 96.F 77.F -185.834 6 F 4.F 8522.173 0.901 91.F 72.F

15 9326.570 0 907 97.F 77.F -193.734 4.F 2.F 8653.564 0.903 94.F 74.F

16 7161.613 0 880 97.F 78.F -231.440 3.F I.F 7200.829 0.889 95.F 73.F

17 6769 182 0.876 99.F 77.F -956 711 I.F 0.F 6959.842 0.887 97.F 73.F

18 0 000 0.000 97 F 76.F -1327 278 -2.F -3.F 0.000 0.000 96.F 73.F

19 0 000 0.000 95 F 75.F 0 000 -4.F -5.F 0.000 0,000 94.F 73.F

20 0 000 0.000 93 F 75.F 0 000 -4.F -5.F 0.000 0.000 84.F 70.F

21 0 000 0.000 90 F 74.F 0 000 -3.F -4.P 0.000 0.000 78.F 70.F

22 0 000 0.000 87 F 73.F 0 000 -3.F -4.F 0.000 0.000 76.F 71.F

23 0 000 0.000 86 F 73.F 0.000 -2.F -3.F 0.000 0.000 70.F 67.F

24 0.000 0.000 85 F 73.F -13.338 -I.F -2.F 0.000 0.000 70.F 67.F
.........................

SUM 81656. 164

MAX 9326.570 -5403.996

SYSTI._4-TYPE FPFC SQFT/TON 523.1

COOLING PEAK 37.14 (BTU/HR- SQFT) HEATING PEAK -21.52 (BTUIHR- SQFT)

SUPPLY AIR PEAK FLOW 0.01 (CFM/SQFT) MIN-OA/PERSON 0.05 (CFM)
OA FEAC AT CLG PEAK 0.02) OA FRAC AT HTG PEAK 0.021

* ASTERISKS INDICATE HOURS LOADS NOT MET
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MESSAGE LIST FROM PLANT PROGRAM
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31-STORY OFFICE BLDG, CHICAGO - LOAD2 RUN 4 - FOUR PIPE FANCOIL PERIMETER DOE-2.1E-001 Wed Nov I0 14.35.12 1993PDL RUN 4

VAR TE_4PSINGLE ZONE INTERIOR

REEK)RT- PV-A EQUIPMENT SIZES WEATHER FILE- TRY CHICAGO

NUMBER Nt_ER NUMBER Nt_4BER k_JMBER NUMBER

E O U I P M E N T SIZE INSTD SIZE INSTD SIZE INSTD SIZE INSTD SIZE INSTD SIZE INSTD
(MBTUIH) AVAIL (MBTU/H) AVAIL (MBTU/H) AVAIL (MBTU/H) AVAIL (MBTU/H) AVAIL (MBTU/H) AVAIL

...................... ....... .-. ..............................................

HW-BOILER 17.000 1 i

DHW-HEATER 0.100 i I

HERM-CENT-CHLR 7.800 2 2

DBUN-CHLR 10.000 1 I

COOLING-TWR 10. 487 3 3

HTANK-STORAGE 20.000 1 1

HEAT-STORE-RATE = 10. 000 (MBTU/H)

HEAT-SUPPLY-RATE: 12. 000 (METU/H)
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31-STORY OFFICE BLDG, CHICAGO - LOAD2 RUN 4 - FOUR PIPE FANCOIL PERIMETER DOE-2.1E-001 Wed Nov I0 14235z12 1993PDL RUN 4

VAR TE_4P SINGLE ZONE INTERIOR

REPORT- PS-A PLANT ENERGY UTILIZATION SU]_4ARY WEATHER FILE- TRY CHICAGO
............................................... ...... .................................... . ............. ...... ................ ...-

t

S I T E E N E R G Y " SOURCE

2 3 4 5 6 7 8 9 I0 II 12 13 " 14

TOTAL TOTAL TOTAL WASTED FUEL ELEC FUEL ESEC FUEL TOTAL TOTAL * TOTAL

HEAT COOLING ELECTR RCVRED RCVRABL INPUT INPUT INPUT INPUT INPUT FUEL SITE • SOURCE

LOAD LOAD LOAD ENERGY ENERGY COOLING COOLING HEATING HEATING ELECT INPUT ENERGY • ENERGY

MONTH (MBTU) (MBTU) (MWH) (MBTU) (NBTU) (MBTU) (MWH) (MBTU) (l_H) (NBTU) (MBTU) (MBTU) • (MBTU)
.................... . ............. . ................... . ...... ..... ..... °... .. ............ • .... ...

JAN 1123.4 89.9 503.2 160,5 0.0 0.0 25.7 1438.4 26.6 0,0 1438.4 3155,9 • 6591,5

FEB 814.6 143,6 476.4 234.3 II,I 0.0 36,2 900.1 20,7 0.0 900.1 2526,0 • 5778.3

MAR 364.3 308.7 556.4 263.3 226.0 0,0 63,1 158.2 9.1 0.0 158.2 2057.1 • 5855.5
t

APR 84.1 1010,2 569.9 66,3 1207.8 0.0 117.2 25.4 3,5 0.0 25.4 1970.5 • 5861,1

MAY 32.2 1128.8 509,8 17.2 581 8 0,0 99.3 22.7 2.8 0.0 22,7 1762.5 • 5242.5
11,

JUN 31.5 2246.8 598.6 0.0 0 0 0,0 147.9 49.5 2.5 0.0 49,5 2092.4 • 6178.8

JUL 17,4 3318.5 654.8 0.0 0 0 0,0 217.9 27.1 0,5 0,0 27.1 2262.0 • 6732.4
t

AUG 18,6 2925.3 646.7 0.0 0 0 0,0 190.1 28,9 0.7 0.0 28.9 2235,9 * 6650.7

SEP 79.1 1399.4 560.3 60.1 680 5 0,0 123.7 29.6 1.6 0,0 29.6 1942.0 " 5767.4
v

OCT 47.2 684.7 517.6 33.5 906 6 0,0 94.3 20.9 1,6 0.0 20.9 1787.4 • 5321.0
e

NOV 266.1 346.9 506.7 132.4 368.3 0.0 62.3 210.8 8.2 0.0 210.8 1940.1 * 5399.2
*

DEC 709.9 69.4 515,8 129.3 0,6 0.0 23.2 908.4 21.3 0.0 908.4 2668,8 " 6189.9
t

.... . -=.-_-=:= -==_-=.-= ...... _.=-_=-.._- =_-=_-=.-= .............. -.=-_=.- =_-.-=_-.-.- .......
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31-STORY OFFICE BLDG, CHICAGO - LOAD2 RUN 4 - FOUR PIPE FANCOIL PERIMETER DOE-2.1E-001 Wed Nov 10 14_35_12 1993PDL RUN 4

VAR Ti_4P SINGLE ZONE INTERIOR

REPORT- PS-D PLJU_T LOADS SATISFIED WEATHER FILE- TRY CHICAGO
..... ...... ..... ....... . .......... . ............. . .... . ...... ... ............ . ...... ° ............. . ............ . ......... ..°. ......

HEATING L<)ADS MBTU SUPPLIED PCT OF TOTAL LOAD
° .... ..°........ ........... .... .... ... .. ........ . ......

HW-BOILER 2304.4 64.2

DHW-HEATER 182.0 5.1
DBUN-CHLR 1096.8 30.6

=II=IIImIII== =IIII==IIIIIII===

LOAD SATISFIED 3583,2 99.9

TOTAL LOAD ON PLANT 3588.5

COOLING LOADS MBTU SUPPLIED PCT OF TOTAL LOAD

HERM-CENT-CHLR 10056.4 73.6
DBUN-CHLR 3615.9 26.4

===I¢=SI===== ===I===_======¢==

LOAD SATISFIED 13672.3 100.0

TOTAL LOAD ON PLANT ]3672.3

ELECTRICAL LOADS KWHSUPPLIED PCT OF TOTAL LOAD
............................. . .........................

ELECTRICITY 6616102.0 100.0
============= ===============m=

LOAD SATISFIED 6616102.0 100.0

TOTAL LOAD ON PLANT 6616099.0

STORAGE TANK USE MBTU STORED MBTU RETURNED NBTU LOST MBTU RESIDUAL
..................................................... . .................

HTANK-STORAGE 580.1 440.3 129.78 ]0.01

TOWER ABOVE DESIGN T_IPERATURE OF 85.F 0 HOURS
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31-STORY OFFICE BLIX], CHICAGO- LOAD2 RUN4 - POUR PIPE FANCOILPERIMETER DOE-2.16-001 Wed Hov 10 14_35z12 1993PDL RUN 4
VAR TI._4PSINGLE ZOHE II4TERIOR

REPORT- PS-D PLANT LOADS SATISFIED WEATHER FILE- TRY CHICAGO
..............................................................................................................(CONTINUED)........

SU_4ARY OF LOA_S M_T

TOTAL LOAD TOTAL PEAK HOU_
TYPE OF LOAD LOAD SATISFIED OVEP/EAD OVERLOAD OVERLOADED

(HBTU) (_4BTU) (N_I'U) (gs'ru)
.................... .......... ........ ..... ....... .......... ..........

HEATINGLOADS 3588.5 3583.2 9.110 3. 910 527
COOLINGLOADS 13672.3 13672.3 93.174 3.832 111
ELECTRICAL LOADS 22580.5 22580.6 0.000 0.000 0
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31-STORY OFFICE BLDG, CHICAGO - LOAD2 RUN 4 - FOUR PIPE FANCOIL PERIMETER DOE-2.1E-001 Wed Nov 10 14_35s12 1993PDL RUN 4
VAR TE_MP SINGLE ZONE INTERIOR

REPORT- BEES BUILDING ENERGY PERFORMANCE SUMMARY WEATHER FILE- TRY CHICAGO
..... ............... . ............................ ..........-.. .......... ...............-. ...... . ...... . ..... ............ ....... ...

ENERGY TYPE z ELECTRiC ITY NATURAL- GAS RECOVERED

UNITSt HBTU

CATEGORY OF USE
...... ... .... ..

AREA LIGHTS 8817.5 0.0 0.0

MISC EQUIR4T 3997.2 0.0 0.0

SPACE HEAT 16I.7 3545.9 1085.2

SPACE COOL 3360. I 0.0 0.0

HEAT REJECT 422.7 0.0 0.0

PUMPS & MISC 492.3 0.0 0.0

VENT FANS 5329.0 0.0 0.0

DOMHOT WATER 0.0 274.0 0.0
..............................

TOTAL 22580.6 3820.0 1085.2

ttNOTEt_ ABOVE FIGURES DO NOT INCLUDE THE 10.01 MBTU RESIDUAL IN THE HOT STORAGE TANK

TOTAL SITE ENERGY 26400.55 MBTU 41.2 KBTU/SQFT-YR GROSS-AREA 41,2 KBTUISQFT-YR NET-AREA

TOTAL SOURCE ENERGY 71568.46 MBTU 111.8 KBTU/SOFT-YR GROSS-AREA ]]1.8 KBTUISQ?T-YR NET-AREA

PERCENT OF HOURS ANY SYSTEM ZONE OUTSIDE OF THROTTLING RANGE = 0.5

PERCENT OF HOURS ANY PLANT LOAD NOT SATISFIED = 7.3

NOTE: ENERGY IS APPORTIONED HOURLY TO ALL END-USE CATEGORIES.

3.31



31-_rI'ORYOFPICE ELDG, CHICAGO- LOAD2 RUN4 - POURPIPE FAHCOIL PERIMETER DOE-2.1E-001 Wed Nov 10 14:35:12 1993E0r. RUN 4
VAR T_4P SINGLE ZONEINTERIOR

REK)RT- I_-D ENERGYCOSTSUMMARY
....................................................................................-.............--...--................---------

METERED TOTAL VI RTUAL
ENERGY CHARGE PATE RATE USED

UTILITY-PATE RESOURCE METERS UNITS/YR ($) (S/UNIT) ALL YEAR?

<THAN-2000KW ELECTRICITY I 2 3 4 5 992163. KWH 08966. 0.0897 NO

>THAN-2000Wel ELECTRICITY 1 2 3 4 5 5623940. KWH 486924. 0.0866 NO

BELOW-II0 NATURAL-GAS 1 2 3 4 5 3622. THERM 1992. 0.5500 NO

ABOVE-110 NATURAL-GAS 1 2 3 4 5 34578. THERM 24204. 0.7000 NO

MW s*SSSMIlUS

602087.

ENERGYCOST/GROSSBLDGAREAz 0.94
ENERGYCOST/NETBI,DGAP,FAs 0.94
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31-STORY OFFICE BLDG, CHICAGO- LOAD2 RUN 4 - FOURPIPE FJ,_COII, PERIMETER DOE-2.1E-001 Wed Nov 10 14:35:12 1993EDL RUN 4
VAR TD4P 8Ih_LE ZONEIh_rERIOR

!_POET- F,.q-E SUMMARYOF UTILITY-gATEs <TH_-2000K_/
....................................................................................................................-.........--..

UTILITY-gATE: <THAN-2000KW REgOURCEs ELECTRICITY DW4AND-WINDOkhHOUR 3413. BTU/KWH
I'IETBRg_ 1 2 3 4 5 BILLINO-DAY2 31 P,ATE-LDtlTATI_Ht 0.1000

POWER-FACTOR:0.79 EXCEg$-KVAR-PRAC: 0.11 EXCE99-K'VAR-CHO: 10.0000

P.ATE-QU._,IFICA?IOH$ BL,OCK-CHAROF,S DI_IAHD-P,ATCHET9 NIN-NON-RATCHETS
................................ .................................... ..... °.......... ................

NIN- ENERGYI 0.0 HIOH-COST 3-HON-AVG
MAX-EI_RG¥z 0.0
NIN-I_I_ID t 0,0
I(kX-DD_I 2400.0

QUALIFT-RATe_ NONTH-BY-MONTH
USE-MIN-OUALt NO

METERED BII_INO METERED BILLING ENERGY DDiAND ENERGY IeZXED NlNlN_ VIRTUAL TOTAL
ENERGY ENERGY DD4AND DEM3!d_D C_OB CHARGE CST ADJ TAXES SURCHRG CHARGE CHARGE RATE CHARGE

MONTH _ KWH KW KW (S) (S) ($) ($) ($) (S) ($) (S/UNIT) ($)
....0 ....-... .... .... ........ ........ ....... ....... ....... ....... ....... ....... ....... ....... .......

JAN 503235 0 2420.1 0.0 0 0 0 0 0 0 0 0.0000 0

FEB 476386 476386 2302.2 2302.2 17014 23022 0 0 0 0 0 0.0916 43623

MAR 556383 0 2458.8 0.0 0 0 0 0 0 0 0 0.0000 0

APR 569896 0 2790.8 0.0 0 0 0 0 0 0 0 0.0000 0

MAY 509752 0 2779.4 0.0 0 0 0 0 0 0 0 0.0000 0

JUN 598567 0 2780.0 0.0 0 0 0 0 3 0 0 0.0000 0

JUL 654825 0 2865.3 0 0 0 0 0 0 0 0 _ fi.0000 0

AUG 646668 0 2844.7 0 0 0 0 0 0 0 0 _ U.O000 0 "

SEP 560331 0 2881.8 0 0 0 0 0 0 0 0 0 0.0000 0

OCT 517601 0 2720.9 0 0 0 0 0 0 0 0 0 0.0000 0

NOV 506683 0 2781.2 0 0 0 0 0 0 0 0 0 0.0000 0

DEE 515776 515776 2331.7 2331 7 18392 23317 0 0 0 0 0 0.0879 45343
=m===_== ===.-.-==-- ==--=ss=-- =z-- =-.=,- .-=:_=-=-- ==.,===:: ==----_=_- =e==m==s =====--= ==a_e=.-:: ===----==

TOTAL 6616102 992163 2881.8 35406 46340 0 0 0 0 0.0134 88966

3.33



31-STORYOFFICE BLDO, CHICAGO- I._OF,D2 RUN4 - FOURPlPB FAN¢OIL PBRIHETBR DOE-2.1S-O01 Wed Nov 10 14t35,12 1993BDL RUN 4
VAR 'rEaP $IN(3LE ZOh*l Ih'TI_RIOR

I_FORT- F.q-F BI.,OCK*CHAROEAJ4DRATCHETSU_4ARYFOR, _rHAH*2000KW
0--*-.--*---------*--*--°---*------------* ..----°-0 °----....-........--..--.-------*..-.----.-..--....6... °.......-....--....---...

UTILITY- P,ATEt <TH._- 2 000KW
RE3OURCEt ELECTRICITY

ENEI_3Y-UNIT$s
DD4AND-UN]TS, _q_

DI_J,I_-_ II_:_ _ HOUR

BI,OCK-_F.S JAN FEB _ AFR HAY JUtt JUG AUO 9EP OC_ _ DBC YEAR
-------------------------- --*---- *_-*--- -----.- ----.-.....-.....i..- ---..-- ---..-- ..-.-.,.......- ........._--....--...

HIOH-COST UgR: YF,F,RL¥
METEREDIDIEROY_ 503235 4?6396 556383 569896 509752 598567 654825 646668 560331 517601 506683 515776
821_,IFI0 IWEROY, 0 476386 0 0 0 0 0 0 0 0 0 515776 992163

K1dH/KWDl_s 0.0 2302.2 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 2331.7
ENERGYCHO$($), 0 17014 0 0 0 0 0 0 0 0 0 18392 35406

nnnnnnn nn|tln| nunttnn ttl|uan nnn|unn tatnaa| t|nn|ns |n|n|l| ||l|ltt |aJsnnn |nlanmn nnJa|nt 8tn|nn|

TOFAL BNEROY_ 0 476396 0 0 0 0 0 0 0 0 0 515776 992163
TOTAl, CH)_OB.q($) : 0 17014 0 0 0 0 0 0 0 0 0 19392 35405

IL_ATCHET$ TYPB JAN FEB MAR APR MAY JUH JUL AUO 9EP OCT NOV DEC

3-MON-AVO AVERAOE 2055.6 2055.6 2055.6 2055.5 2055.5 2055.6 2055.G 2055.6 2055.5 2055.5 2055.6 2055.6

3.34



31-STORY OFFICE BLDG, CHICAGO - LOAD2 RUN 4 - FOUR "PIPE FANCOIL PERIMETER DOE-2.1E-001 Wed Nov 10 14:35:12 1993EDL RUN 4

VAR TEMP SINGLE ZONE INTERIOR

REPORT- ES-E SUb_ARY OF UTILITY-RATE: >THAN-2000KW
..................................................................................................................................

UTILITY-RATE: >THAN-200OKW RESOURCE: ELECTRICITY D_%ND-WINDOW: HOUR 3413. BTU/KWH

METERS: 1 2 3 4 5 BILLING-DAY: 31 RATE-LIMITATION: 0.I000

POWER- FACTOR: 0.79 EXCESS- KVAR-FRAC: 0.ii EXCESS- KVAR-CHG: 10.0000

RATE-QUALIFICATIONS BLOCK-CHARGES DE_ULND-RATCH ETS MIN-MON- RATCHETS
....................................................................................................

MIN-ENERGY: 0.0 LOW-COST 3-MON-AVG

MAX-ENERGY: 0.0

MIN- DEMAND.. 2400.0

MAX- D_4AND: 0.0

QUALIFY-RATE: MONTH-BY-MONTH

USE-MIN-QUAL: NO

METERED BILLING METERED BILLING ENERGY D_4AND ENERGY FIXED MINIMUM VIRTUAL TOTAL

ENERGY ENERGY DEMAND DEMAND CHARGE CHARGE CST ADJ TAXES SURCHRG CHARGE CHARGE RATE CHARGE

MONTH KWH KWH KW KW ($) ($) ($) ($) ($) ($) ($) (S/UNIT) (S)
.................. . .................................................................................

JAN 503235 503235 2420.1 2420.1 15337 24201 0 0 0 0 0 0.0861 43309

FEB 476386 0 2302.2 0.0 0 0 0 0 0 0 0 0 0000 0

MAR 556383 556383 2458.8 2458.8 16931 24588 0 0 0 0 0 0 0815 45351

APR 569896 569896 2790.8 2790.8 17337 27908 0 0 0 0 0 0 0870 49594

MAY 509752 509752 2779.4 2779.4 15533 27794 0 0 0 0 0 0 0935 47657

JUN 598567 598567 2780.0 2780.0 18197 27800 0 0 0 0 0 0 0841 50329

JUL 654825 654825 2865.3 2865.3 ]9885 28653 0 0 0 0 0 0 0809 53003

AUG 64_668 646668 2844.7 2844.7 19640 28447 0 0 0 0 0 0.0812 52519

SEn 560331 560331 2881.8 2881.8 17050 28818 0 0 0 0 0 0.0899 50359

OCT 517601 517601 2720.9 2720.9 15768 27209 0 0 0 0 0 0.0912 47216

NOV 506683 506683 2781.2 2781.2 15441 27812 0 0 0 0 0 0.0939 47586

DEC 515776 0 2331.7 0.0 0 0 0 0 0 0 0 0.0000 0
=:=====: =:=====-- ======:= ==:==:= ===:==: :==:=== ======= =====:: ======: --:===:: ====::=

TOTAL 6616102 5623940 2881.8 171118 273230 0 0 0 0 0.0736 486924

3.35



31-STORY OFFICE BLDG, CHICAGO - LOAD2 RUN 4 - FOUR PIPE FANCOIL PERIMETER DOE-2.1E-001 Wed Nov 10 14:35:12 1993EDL RUN 4

VAR T_4P SINGLE ZONE INTERIOR

REPORT- ES-F BLOCK-CHARGE AND RATCHET SUMMARY FOR.. >THAN-2000KW
..................................................................................................................................

UTILITY-RATE: >THAN-2000KW

RESOURCE: ELECTRICITY

ENERGY-UNITS: KWH

D]'_4AND-UNITS: KW

DEMAND-WINDOW : HOUR

BLOCK-CHARGES JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YEAR
......................................................... . ..........................................................

LOW-COST USE: YEARLY

METERED ENERGY: 503235 476386 556383 569896 509752 598567 654825 646668 560331 517601 506683 515776

BILLING ENERGY: 503235 0 556383 569896 509752 598567 654825 646668 560331 517601 506683 0 5623940

KW_/KW DEMAND: 2420.1 0.0 2458.8 2790.8 2779.4 2780.0 2865.3 2844.7 2881.8 2720.9 2781.2 0.0

ENERGY CHGS($) : 15337 0 16931 17337 15533 18197 19885 19640 17050 15768 15441 0 171118
....... _---=:::: -_==-_=_-_- ::_-=_-=_- _-=:=_-_-= _-_-_-=::= ====_-_-= _-==_-_-_-= _-_-==_-=_- --_---_::-_-- =..=--_-._= ==-=-.-- -_-_-=_-==

TOTAL ENERGY: 503235 0 556383 569896 509752 598567 654825 646668 560331 517601 506683 0 5623940

TOTAL CHARGES ($): 15337 0 16931 17337 15533 18197 19885 19640 17050 15768 15441 0 171118

RATCHETS TYPE JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
............................................................................................................

3-MON-AVG AVERAGE 2055.6 2055.6 2055.6 2055.6 2055.6 2055.6 2055.6 2055.6 2055.6 2055.6 2055.6 2055.6

3.36



31-STORY OFFICE BLDG, CHICAGO - LOAD2 RUN 4 - FOUR PIPE FANCOIL PERIMETER DOE-2.1E-001 Wed Nov I0 14:35:12 1993EDL RUN 4

VAR T/_P SINGLE ZONE INTERIOR

REPORT- ES-E SUMMARY OF UTILITY-RATE: BELOW-II0
...................................................................................................................................

UTILITY-RATE: BELOW- ii0 RESOURCE: NATURAL-GAS D[_4AND-WINDOW: HOUR 100000. BTU/THERM

METERS: 1 2 3 4 5 BILLING-DAY: 31 RATE-LIMITATION: 0.0000

RATE-QUALIFICATIONS BLOCK-CHARGES DI_4AND-RATCH ETS MIN-MON-RATCHETS
....................................................................................................

MIN- ENERGY : 0.0

MAX- ENERGY : 0.0

MIN-D_4AND : 0.0

MAX-DE_U_TD: 110.0

QUALIFY- RAT E: MONTH- BY-MONTH

USE -MIN-QUAL: NO

METERED BILLING METERED BILLING ENERGY DEMAND ENERGY FIXED MINIMUM VIRTUAL TOTAL

ENERGY ENERGY D_AND DEMAND CHARGE CHARGE CST ADJ TAXES SURCHRG CHARGE CHARGE RATE CHARGE

MONTH THERM THERM THERMS THERMS ($) ($) ($) ($) ($) ($) ($) (S/UNIT) ($)
....................................................................................................

JAN 14384 0 247.5 0.0 0 0 0 0 0 0 0 0.0000 0

FEB 9001 0 164.1 0.0 0 0 0 0 0 0 0 0.0000 0

MAR 1582 1582 91.0 91.0 870 0 0 0 0 0 0 0.5500 870

APR 254 254 1.4 1.4 140 0 0 0 0 0 0 0.5500 140

MAY 227 227 1.4 1.4 125 0 0 0 0 0 0 0.5500 125

JUN 495 495 6.2 6.2 272 0 0 0 0 0 0 0.5500 272

JUL 271 271 8.6 8.6 149 0 0 0 0 0 0 0.5500 149

AUG 289 289 5.9 5.9 159 0 0 0 0 0 0 0.5500 159

SEP 296 296 5.0 5.0 163 0 0 0 0 0 0 0.5500 163

OCT 209 209 1.3 1.3 115 0 0 0 0 0 0 0.5500 115

NOV 2108 0 127.7 0.0 0 0 0 0 0 0 0 0.0000 0

DEC 9084 0 165.9 0.0 0 0 0 0 0 0 0 0.0000 0
_-==_--==:: --:=_-===: =:===:_- ====:_-= ==--==:: ::==:--= =::==:: ==.-==== =:=_-=:: ===-_:--:

TOTAL 38200 3622 247.5 1992 0 0 0 0 0 0.0521 1992

3.37



31-STORY OFFICE BLDG, CHICAGO - LOAD2 RUN 4 - FOUR PIPE FANCOIL PERIMETER DOE- 2.1E-O01 Wed Nov 10 14.35:12 1993EDL RUN 4

VAR T_P SINGLE ZONE INTERIOR

REPORT- ES-E SUMMARY OF UTILITY-RATE. ABOVE-It0
......................... . ....................................................... . ................................................

UTILITY-RATE: ABOVE-If0 RESOURCE. NATURAL-GAS DE_D-WINDOW: HOUR I00000. BTU/THERM

METERS: 1 2 3 4 5 BILLING-DAY. 31 RATE-LIMITATION. 0.0000

RATE- QUALIFICAT IONS BLOCK-CHARGES DEMAND- RATCH ETS MIN-HON- RATCHETS
....................................................................................................

MIN- ENERGY: 0.0

MAX- ENERGY: 0.0

MIN-DE_ND" 1I0.0

MAX- D_4AND- O.0

QUALIFY- RATE: MONTH-BY- MONTH
USE-MIN-QUAL: NO

METERED BILLING METERED BILLING ENERGY DEMAND ENERGY FIXED MINIMUM VIRTUAL TOTAL

ENERGY ENERGY DE_{AND DEMAND CHARGE CHARGE CST ADO TAXES SURCHRG CHARGE CHARGE RATE CHARGE

MONTH THERM THERM THERMS THERMS ($) ($) ($) ($) ($) ($) ($) (S/UNIT) {$)
....................................................................................................

JAN 14384 14384 247.5 247.5 10069 0 0 0 0 0 0 0.7000 10069

FEB 9001 9001 164. i 164.1 6301 0 0 0 0 0 0 0.7000 6301

MAR 1582 0 91.0 0.0 0 0 0 0 0 0 0 0.0000 0

APR 254 0 1.4 0.0 0 0 0 0 0 0 0 0.0000 0

MAY 227 0 1.4 0.0 0 0 0 0 0 0 0 0.0000 0

JUN 495 0 6.2 0.0 0 0 0 0 0 0 0 0.0000 0

JUL 271 0 8.6 0.0 0 0 0 0 0 0 0 0.0000 0

AUG 289 0 5.9 0.0 0 0 0 0 0 0 0 0.0000 0

SEP 296 0 5.0 0.0 0 0 0 0 0 0 0 0.0000 0

OCT 209 0 1.3 0.0 0 0 0 0 0 0 0 0.0000 0

NOV 2108 2108 127.7 ]27.7 1476 0 0 0 0 0 0 0.7000 1476

DEC 9084 9084 165.9 165.9 6359 0 0 0 0 0 O 0.7000 6359

::::==:: =::==:.: :=:--:---_: ::::_-:= =:--::== :_-:::.-= ::=_-_-=: ::::=:: :==:::: .=_-_-__.=== ==::===

TOTAL 38200 34578 247.5 24204 0 0 0 0 0 0.6336 24204

3.38



31-Story Office Building, LOAD2 --- Run 5 Systems, Plant, Economics

S DL PROCESSOR I N P UT DATA

Wed Nov I0 14'35:12 1993SDL RUN 5

"1413 * TITLE LINE-2 * RUN 5 POWERED INDUCTION UNITS *

"1414 * LINE-4 * SINGLE-ZONE UNIT IN BASEMENT * ..

"1415 *

"1416 * $ HVAC SYSTEM DESCRIPTION

"1417 *

"1418 * $ DESIGN TEMPS COOLING 76F HEATING 70F

"1419 * $ SYSTEM TYPE POWERED INDUCTION UNITS SERVE THE PERIMETER SPACES WITH

• 1420 * $ PARALLEL-PIU ON THE EAST, SOUTH, AND WEST EXPOSURES AND

• 1421 * $ SERIES-PIU ON THE NORTH. THE INTERIOR IS SERVED 8Y STANDARD

"1422 * $ VAV BOXES WITH A MINIMUM STOP OF 20%.

"1423 *

"1424 * $ THE MAIN AIR HANDLING UNITS HAVE SUPPLY AND RETURN FANS WITH

"1425 * $ SPEED CONTROL, AND AN ECONOMIZER WITH A LIMIT TEMPERATURE

"1426 * $ OF 68F. THE MINIMUM VENTILATION IS 20 CFM/PERSON AND THE

"1427 * $ FANS OPERATE FROM 7AM TO 6PM WEEKDAYS. ON NIGHTS AND ON

"1428 * $ WEEKENDS THE MAIN FANS ARE OFF BUT THE PIU FANS CAN CYCLE

•1429 * $ ON TO HOLD A MINIMUM SETPOINT OF 55F. THE MINIMUM OUTSIDE

"1430 * $ AIR DAMPERS ARE HELD CLOSED UNTIL 8AM; HOWEVER,

"1431 • $ THE ECONOMIZER IS ACTIVE FOR OA COOLING.

"1432 *
"1433 * SYSTEMS-REPORT S (SS-A,SS-D, SS-J) ..

• 1434 *

"1435 * FANSON SCH THRU DEC 31 {WD) (1,5)(0) (6,7}(-999) (8,18){i) (19,24) (0)

"1436 * (WE_{) (1,24) (0) ..
"1437 *

"1438 * HEAT-SETPT SCH THRU DEC 31 (WD) (1,7) (55) (8,18) {70) (19,24) (55)

"1439 * (WEH) (1,24) (55) ..

"1440 e COOL-SETPT SCH THRU DEC 31 (WD) (I,7) (99) (8,18) (76) (19,24) (99)

"1441 * (WEH) (I,24) (99) ..

"1442 * PIU-SETPT SCH THRU DEC 31 (ALL) {1,24) (74) ..

"1443 *

"1444 * COOLON SCH THRU DEC 31 (ALL) (I,24) (55) ..

"1445 " HEATON SCH THRU DEC 31 (ALL) (1,24) (65) ..
•1446 *

•1447 * OA-DAMP-POS SCH THRU DEC 31 (ALL) (I,8)(.01) (9,18)(-999) (19,24)(.01) _.

• 1448 *
"1449 * ENV ZONE-CONTROL D-H-T 70 D-C-T 74 H-T-SCH HEAT-SETPT C-T-SCH COOL-SETPT ..

"1450 *

"1451 * RZI Z Z-C ENV OA-CFM/PER 15 S-O ADJUST-LOADS TERMINAL-TYPE SVAV

"1452 * M-C-R .5 R-D-T 50 CFM/SQFT .9 T-TYPE REVERSE-ACTION ..

• 1453 *
"1454 * RZ2 Z Z-C ENV OA-CFM/PER 15 S'O ADJUST-LOADS TERMINAL-TYPE PARALL_/_-PIU
"1455 * INDUCED-AIR-ZONE RZI REHEAT-DELTA-T 50 M-C-R .2

"1456 * ZONE-FAN-RATIO .8 ZONE-FAN-T-SCH PIU-SETPT ..
• 1457 t

• 1458 * RZ3 Z LIKE RZ2 TERMINAL-TYPE SERIES-PIU ZONE-FAN-RATIO i.I ..

"1459 * RZ4 Z LIKE RZ2 ..

•1460 " RZ5 Z LIKE RZ2 ..

• 1461 * TZI Z Z-C ENV OA-CFM/PER 15 TEEMINAL-TYPE SVAV M-C-R .5 R-D-T 50

•1462 * CFM/SQFT .7 ..

• 1463 *

"1464 * TZ2 Z Z-C ENV OA-CFM/PER 15 TEI_MINAL-TYPE PARALLEL-PIU M-C-R .2

"1465 * INDUCED-AIR-ZONE TZI R-D-T 50 ZONE-FAN-RATIO .8 ..

• 1466 *

"1467 * TZ3 Z LIKE TZ2 TERMINAL-TYPE SERIES-PIU ZONE-FAN-RATIO 1.1 ..

3.39



*_468 " TZ4 Z LIKE TZ2 ..

"1469 * TZ5 Z LIKE TZ2 ..

"1470 " PLENI Z Z-TYPE PLENUM S-O ADJUST-LOADS D-H-T 50 D-C-T 90 ..

"1471 : PLEN2 Z Z-TYPE PLENUM .-
"]472 - A-STORAGE Z Z-C ENV AIH-CHANGES/HR 40A-CHANGES .5 ..

"1473 "

"1474 * MAIN SYSTEM S-TYPE PIU MAX-S-T 105 MIN-S-T 55 OA-CONTP.OL TEMP

"1475 " COOL-SET-T 58 MAX-HUMIDITY 55 HEAT-SET-T 60

"1476 * SUPPLY-STATIC 5.5 S-E .55 R-S 2 R-E .51 FAN-CONTROL SPEED

"1477 * MIN-F-R .2 COOL-CONTROL CONSTANT F-SCH FANSON

*1478 * N-C-C ZONE-FANS-ONLY P-N (PLENI,PLEN2) R-A-P PLENUM-ZONES

"1479 " Z-N (RZI,RZ2,RZ3,RZ4,RZ5,TZI,TZ2,TZ3,TZ4,TZS,PLENI,PLEN2)
*1480 " MIN-AIR-SCH OA-DAMP-POS C-SCH COOLON ECONO-LIMIT-T 68 ..

*1481 "

*1482 * BAS_T SYSTEM S-TYPE SZRH MAX-S-T 105 MIN-S-T 55 SUPPLY-STATIC 2.5 S-E .50

*1483 " FAN-SCHEDULE FANSON HEATING-SCHEDULE HEATON C-SCH COOLON

"1484 " ECONO-LIMIT-T 68 Z-N (A-STORAGE) ..

"1485 _

"1486 " PLANT1 = PLANT-ASSIGNMENT SYSTE_4-NAMES = (MAIN,BASEMT)

*1487 " INT-ELEC-K'W = I00 $ FOR ELEVATORS

*1488 " INT-ELEC-SCH = OCCUP

"1489 " DHW-SIZE=0

"1490 * DHW-GAL/MIN = 2.22

"1491 *" DHW-SCH = OCCUP ..

"1492 *

"1493 " OCI =DAY-SCHEDULE {I,8) (0.) (9,10) (I.)

"1494" (11,_13) (.8,.4,.8) {14,24) (I.,I.,I.,
"1495 " " .3,.I,.I, .i,0.,0.,0,,0.) ..

"1496 " OC2 =DAY-SCHEDULE (1,24) (0.0) ..

*1497 * PEOPLE =WEEK-SCHEDULE (MON,FRI) 0C1 (WEH) OC2 ..
"1498 " OCCUP =SCHEDULE THRU DEC 31 PEOPLE ..

"1499 * END ..
"1500 " COMPUTE SYSTEMS ..

"1501 " INPUT PLANT ..

3.40



PDL PROCESSOR INPUT DATA

Wed Nov 10 14:35:12 1993PDL RUN 5

"1502 " PLANT1 = PLANT-ASSIGNMENT ,.

"1503 *

"1504 * $ PLANT DESCRIPTION

"1505 °

"1506 ° S THIS IS A COGENERATION PIANT THAT SELLS ELECTRICITY TO THE UTILITY AND

"1507 ° $ BUYS IT ON A SIMPLE BUY/SELL ARRANGI_ENT. THE UTILITY PAYS 100000 DOLLARS/YR

•1508 ° $ TO THE BUILDING OWNER UNDER

"1509 " $ THE AGREI_4ENT THAT THE BUILDING WILL RUN TWO 750KW GENERATORS

"1510 " $ FULL-OUT DURING THE ON PEAK HOURS OF 12NOON TILL 6PM. AN ABSORPTION CHILLER

"1511 ° $ RECOVERS THE HEAT REJECTED BY THE GENERATORS. A CENTRIFUGAL CHILLER SERVES

"1512 " $ TO HELP BALANCE OFF THERMAL WITH ELECTRICAL LOADS. SPACE HEATING IS DONE BY

"1513 * $ RECOVERED HEAT, WITH A HOT WATER GENERATOR AS A SUPPLEMENTAL SOURCE. ONE

•1514 " $ DIESEL GENERATOR IS HELD IN RESERVE TO COVER THE DOWN TIME DUE TO MAINTENANCE

"1515 ° $ ON THE GENERATION SYSTEM, AND THUS INSURE THAT TWO GENERATORS ARE AVAILABLE

"1516 " $ TO MEET THE CAPACITY AGREEMENT. THE ENGINES ARE NATURAL-GAS OTTO CYCLE EVEN

"1517 * $ THOUGH REFERRED TO AS DIESEL.
•1518 "

"1519 " PLANT-REPORT S (PS-A,PS-B,BEPS) ..

"1520 °

•1521 [ HWG P-E TYPE HW-BOILER I-N I SIZE I0."1522 - CHL P-E TYPE HERM-CENT-CHLR I-N I SIZE _u. ..

"1523 ° ABS P-E TYPE ABSORI-CHLR I-N i SIZE i0. ..

"1524 " CTW P-E TYPE COOLING-TWR SIZE -999

"1525 ° COG P-E TYPE DIESEL-GEM SIZE 2.56 I-N 3 MAX-NUMBER-AVAIL 2

"1526 * FUEL-METER = M2 .. $ SEE ENERGY-RESOURCE BELOW

"1527 "

"1528 ° PLANT-PARAMETERS HW-BOILER-HIR 1.33

"1529 ° COGEN-TRACK- SCH= DIESEL-CTRL

"1530 ° MIN-TRACK- LOAD 3 DIESEL-T RAC K-MODE:TRAC K-BOTH

"1531 " CCIRC-SIZE-OPT:INST'PLANT-EQUIP HCIRC-SIZE-OPT=SYSTI_i-PEAK

"1532 * CCIRC-PUMP-TYPE=VARIABLE-SPEED ,.

"1533 "

"1534 * DIESEL-CTRL SCH THRU DEC 31 (WD) (I,7) (0) (8,12) (3) $ 3 = TRACK-LESSER

"1535 * (13,18) (5) $ 5 : MAX-OUTPVr

•1536 " (19,24) (0) $ 0 = DO NOT RUN

"1537 * (WEH) (1,24) (0) ..

"1538 *

•1539 ° HEAT-RECOVERY SUPPLY-I (DIESEL-GEN,DIESEL-JACKET)

•1540 * DIDtAND-I (SPACE-HEAT, PROCESS-HEAT)

"1541 * SUPPLY-2 (DIESEL-GEM, DIESEL-JACKET)

"1542 " DEMAND- 2 (ABSORI-CHLR) ..

"1543 "

"1544 " PART-LOAD-RATIO TYPE HERM-CENT-CHLR E-I-R .235 ..

•1545 °

•1546 ° ENERGY-RESOURCE RESOURCE=ELECTRICITY .,

"1547 ° ENERGY-RESOURCE RESOURCE=NATURAL-GAS FUEL-METERS= (MI) .,

•1548 * ENERGY-RESOURCE RESOURCE=OTHER-FUEL FUEL-METERS=(M2)

"1549 ° ENERGY/UNIT : 90000 $ LOW HEAT VALUE FOR A COMBUSTION ENGINE

"1550 * UNIT-NAME = THE?MS

•1551 ° DEM-UNIT-NAME = THERMS/HR

• 1552 " OTHER-FUEL-NAME = COGEN-GAS ..

•1553 * END ..

"1554 * COMPUTE PLANT . .

-1555 " INPUT ECONOMICS .,

3.41



ED L PROCESSOR I N P UT DATA

Wed Nov 10 14:35:12 1993EDL RUN 5

"1556 °

"1557 " $ ENERGY CHARGE DESCRIPTION

"1558 *

41559 " $ THIS IS A BLOCK PATE STRUCTURE WITH ENERGY CHARGES SWITCHING TO K'WH/KW CHARGES

"1560 " $ WITH INCREASING USAGE, THERE IS A UNIFORM DEMAND CHARGE OF 8.00 DOLLARS/kW.

"1561 * $ THERE IS A RATCHET BASED ON THE HIGHEST PEAK DURING THREE SU_ER MONTHS.

"1562 " $ THE ELECTRICITY THAT IS SOLD IS AT A FLAT RATE OF 8 CENTS/KWH. THERE IS

"1563 " $ A i00000 DOLLAR CAPACITY PAYMENT BY THE UTILITY IN RETURN FOR THE OWNER'S

"1564 " $ AGREEMENT TO OPERATE AT 1500KW CAPACITY (2 GENERATORS FULL-OUT) 5 DAYS A

"1565 " $ WEEK FROM 12NOON TILL 6PM. TO ACCOUNT FOR THE ADDITIONAL COSTS (OVER A

"1566 * $ CONVENTIONAL PLANT) OF HAVING IMMEDIATELY AVAILABLE DIESEL MAINTENANCE FOR

41567 * $ THE ENGINE/GENERATORS, THE INCOME FROM THE CAPACITY PAYMENT IS REDUCED FROM

"1568 " $ I00000 DOLLARS TO 76000 DOIJuARS. NOTE THAT THIS ADJUSTMENT MAY BE MADE

"1569 " $ AS A MONTHLY CHARGE TO THE UTILITY IN DOE2.1E. THE NATURAL GAS USED BY

"1570 * $ THE COGENERATORS IS CHARGED AT A LOWER COST THAN THAT FOR HEATING GAS.
"1571 *

•1572 * ECONOMICS-REPORT S (ES-D,ES-E,ES-F) ..

•1573 *

•1574 " ELEC-COST = UTILITY-RATE RESOURCE = ELECTRICITY

41575 " MIN-MON-CHGS = (1200)

•1576 • DI_4AND-CHGS = (8)

41577 " DI'_AND-PATCHETS = (SUHMER-PEAK)

• 1578 * BLOCK-CHARGES = (PURCHASED-ELEC) ..
"1579 *

"1580 " PURCHA.gED-ELEC = BLOCK-CHARGE BLOCKI-TYPE = ENERGY

• 1581 * BLOCKI-DATA = (3000..04,

41582 * 7000,.035,

41583 . I, .030)

41584 * BLOCK2-TYPE = kWH/KW

"1585 * BLOCK2-DATA : (]00,.035,0

"1586 * I00,.025,0

•1587 * I,.020.0) ..

"1588 " SUMMER-PEAK = RATCHET NUM-MONTHS = 12

41589 " RATCHET-SCH = JUN-SEP

•1590 " SCH-FLAG = 1

•1591 " TYPE = HIGHEST-PEAK

"1592 " FRACTION = .9 ..

"1593 *

"1594 " JUN-SEP = SCHEDULE THRU MAY 31 (ALL) (1,24) (0)

41595 " THRU SEP 30 (ALL) (1,24) (I)

41596 * THRU DEC 31 (ALL) (1,24) (0) ..
"1597 *

"1598 " GENERATED-POWER = UTILITY-RATE RESOURCE = ELEC-BUY/SELL

"1599 " MONTH-CHGS : (6333) $76000/12 CAPACITY PMT

•1600 * ENERGY-CHG : .08 ..

41601 .

41602 " GAS-COSTI = UTILITY-RATE RESOURCE = OTHER-FUEL $ NATURAL-GAS USING

"1603 " $ LOW HEAT VALUE

4]604 * ENERGY-CHG = .45 ..

"1605 "

"1606 . GAS-COST2 : UTILITY-RATE RESOURCE = NATURAL-GAS

"1607 * ENERGY-CHG = .50 ..

"1608 *
"1609 "

"1610 " END ..
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"1611 _ COMPUTE ECONOMICS ..

"1612 " INPUT SYSTEMS ..
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31-STORY OFFICE BLDG, CHICAGO - LOAD2 RUN 5 POWERED INDUCTION UNITS DOE-2.1E-001 Wed Nov I0 14:35:12 1993SDL RUN 5

SINGLE-ZONE UNIT IN BAS_ENT

REPORT- SV-A SYSTEM DESIGN PARAMETERS MAIN WEATHER FILE- TRY CHICAGO
...................................... ...........................................................................................

SYSTEM SYSTEM ALTITUDE FLOOR AREA MAX

NAME TYPE MULTIPLIER (SQFT ] PEOPLE

MAIN PIU 1.020 620024.8 4836.

SUPPLY RETURN OUTSIDE COOLING HEATING COOLING HEATING

FAN ELEC DELTA-T FAN ELEC DELTA-T AIR CAPACITY SENSIBLE CAPACITY EIR EIR

(CFM ) (KW) (F) (CFM ) (KW) (F) RATIO (KBTU/HR) (SHR) (KBTU/HR) (8TU/BTU) (BTU/BTU)

858293. 987.633 3,6 858293. 387.307 1.4 0.086 33750.098 0.674 -2514.050 0.00 0.37

SUPPLY EXHAUST MINIMUM OUTSIDE COOLING EXTRACTION HEATING ADDITION

ZONE FLOW FLOW FAN FLOW AIR FLOW CAPACITY SENSIBLE RATE CAPACITY RATE

NAME (CFM) (CFM) (KW) RATIO (CFI4) (KBTU/HR) (SHR} (KBTU/HR) (KBTU/HR) (KBTU/HR) MULTIPLIER

RZI 10924. 0. 0.000 0.500 918. 0.00 0.00 224.16 0.00 -412.93 1.0

TZI 8497. 0. 0.000 0.500 918. 0.00 0.00 174.35 0.00 -160.59 30.0

PLENI 0. 0. 0.000 0,000 0. 0.00 0.00 0,00 0.00 0.00 1.0

PLEN2 0. 0. 0,000 0.000 0. 0.00 0.00 0.00 0.00 0.00 30.0

RZ2 859. 0. 0,000 0.200 61. 0.00 0.00 17.63 -37.12 -38.76 8.0

RZ3 498, 0. 0.000 0.200 61. 0.00 0.00 10.64 -24.18 -25.45 4.0

RZ4 844. 0. 0.000 0.200 61. 0.00 0.00 17.32 -36,47 -38.07 8.0

RZ5 1028. 0. 0.000 0.200 61. 0.00 0,00 21.09 -44.40 -46.36 4.0

TZ2 843. 0. 0.000 0.200 61. 0.00 0.00 17.31 -36.44 -38.23 240,0

TZ3 439. 0. 0.000 0,200 61, 0.00 0.00 9.38 -21.32 -22.55 120,.0

TZ4 824. 0. 0,000 0.200 61. 0.00 0.00 16.91 -35.60 -37.35 240,0

TZ5 999. 0. 0,000 0.200 61. 0.00 0.00 20,50 -43.16 -45.29 120.0

3.44



31-STORY OFFICE BLDG, CHICAGO - LOAD2 RUN 5 POWERED INDUCTION UNITS DOE-2.1E-001 Wed Nov I0 14:35:12 1993SDL RUN 5

SINGLE-ZONE UNIT IN BASE94ENT

REPORT- SV-B ZONE FAN DATA MAIN WEATHER FILE- TRY CHICAGO
.............................................................................................................................. °o..

FAN SUPPLY MIN REHEAT FAN

ZONE FLOW FLOW FLOW DELTA-T DELTA-T FAN

NAME (CFM ) (CFM ) RATIO (F) (F) KW

RZI 0. 10924. 0.500 50.0 0.00 0.000

TZI 0. 8497. 0. 500 50.0 0.00 0.000

PLENI 0 0. 0.000 0.0 0.00 0.000

PLEN2 0 O. 0.000 0.0 0.00 0.000

RZ2 687 859. 0.200 50.0 1.02 0.227

RZ3 547 498. 0.200 50.0 1.02 0.181

RZ4 675 844. 0.200 50.0 1.02 0.223

RZ5 822 1028. 0.200 50.0 1.02 0.271

TZ2 675. 843. 0.200 50.0 1.02 0.223

TZ3 483. 439. 0.200 50.0 I.02 0.159

TZ4 659. 824. 0.200 50.0 1.02 0.218

TZ5 799. 999. 0.200 50.0 1.02 0.264

3.45



31-STORY OFFICE BLDG, CHICAGO - LOAD2 RUN 5 POWERED INDUCTION UNITS DOE-2.1E-001 Wed Nov I0 14:35:12 1993SDL RUN 5
SINGLE-ZONE UNIT IN BAS[_4ENT

REPORT- SV-A SYSTI_ DESIGN pARAMETERS BASEHT WEATHER FILE- TRY CHICAGO
.................................................................................................................................

SYST_ SYSTEM ALTITUDE FLOOR AREA

NAME TYPE MULTI PLIER (SQFT) PEOPLE

BASE_4T SZRH I.020 20000.0 0.

SUPPLY RETURN OUTSIDE COOLING HEATING COOLING HEATING

FAN ELEC DELTA-T FAN ELBC DELTA-T AIR CAPACITY SENSIBLE CAPACITY EIR EIR

(CFM) (KW) (F) (CFM) (KW) (F) RATIO (KBTU/HR) (SHR) (KBTU/HR) (BTU/BTU) (BTU/BTU)

2?200. 15.649 1.8 0. 0.000 0.0 0.125 972.5'/? 0.713 -1219.418 0.00 0.37

SUPPLY EXP_UST MINIMUM OUTSIDE COOLING EXTRACTION HEATING ADDITION

ZONE FLOW FLOW FAN FLOW AIR FLOW CAPACITY S_SIBLE RATE CAPACITY RATE

NAME (CFM ) (CF)4) (KW) RATIO (CFM ) (KBTU/HR) (SHR) (KBTUIHR) (KBTUIHR) (KBTUINR} NULTIPLIER

A-STORAGE 27200 0. 0.000 1.000 3400. 0.00 0.00 558.14 0.00 -1028.16 1.0

3.46



31-STORY OFFICE BLDG, CHICAGO - LOAD2 RUN 5 pOWERED INDUCTION UNITS DOE-2.1E-001 Wed Nov I0 14:35:12 1993SDL RUN 5

SIHGLE-ZONE UNIT IN BASD4ENT

REPORT- SS-D PLANT MONTHLY IJOADS SU_Y FOR PL_I WF_ATHER FILE- TRY CHICAGO
........ . ........................................................................................................................

........ COOLING ................ HEATING ........... E L E C - " -

MAXI_ MAXIMUM ELEC- MAXIMUM

COOLING TIME DRY- WET- COOLING HEATING TIME DRY- WET- HEATIk_G TRZCAL ELEC

ENERGY OF MAX BULB BULB LOAD ENERGY OF t_X BULB BULB LOAD ENERGY LOAD

MONTH (_TU) DY HR TDIP TENP (KBTU/HR) (MBTU) DY HR TE_JP T_IP (KBTU/HR) (KWH) (KW)

JAN 0.00000 0.000 -1237.450 4 9 4.F 3.F -16123.612 382257. 1686.829

FEB 0.00000 0.000 -847.431 8 9 13.F II.F -11107.875 352186. 1633.864

MAR 87.18318 3 15 76.F 65.F 7958.5[4 -518.056 I 8 28,F 27.F -9422.837 406020. 1567,994

APR 527,50043 28 15 78.F 68.F 10980.509 -107.753 5 8 34.F 30.F -7725.423 379815. 1653.295

MAY 545.02783 21 14 85.F 75.F 14689.465 -19.518 10 8 42,F 40.F -2854.207 350061. 1688.006

JUN 1862.96948 21 16 82.F 72.F 18002.160 -0.491 25 8 55,F 49.F -256.868 405111. 1953.609

JUL 3118.74927 13 16 97.F 77.F 20802.381 0.000 0.000 426776, 2054.042

AUG 2654.75610 16 15 85.F 73.F 17721.020 0.000 0.000 422054. 1943,081

SBP 956.96442 10 15 82.F 70.F 15093.584 -9.076 29 8 47.F 44.F -1737.429 374233. 1751.166

OCT 333.26004 5 16 74.F 62.F 9128.977 -65.393 21 8 30.F 29.F -4827.550 356729. 1561.852

NOV 135.69865 2 15 75.F 61.F 8814.735 -458.315 29 8 29.F 27.F -11314.007 373152. 1681.667

DEC 0.00000 0.000 -908.252 13 8 34.F 34.F -11349.360 401484. 1704.223 .
.....................................................

TOTAL 10222.097 -4171.730 4629860.

MAX 20802. 381 - 16123. 612 2054.042

MAXIM_ DAILY INTEGRATED COOLING LOAD (DES DAY ) 0.000 (KBTU)

MAXIMUM DAILY INTEGRATED COOLING LOAD (WTH FILE) 189884.336 (KBTU)

3.47



I
31-STORY OFFICE BLDO, CHICAGO - LOAD2 RUN 5 POWERED INDUCTION UNITS DOE-2.1E-001 Wed Nov 10 14:35:12 1993SDL RUN 5 !

SINGLE-ZONE UNIT IN 8AS_£NT

REPORT- SS-A SYSTEM MORTHLY LOADS S_¥ FOR MAIN WEATHER FILE- TRY CHICAGO
..................... . ........... . ........................................ .......................................................

........ COOLING ................ HEATING ........... E _a E C - - -

MAXIMI_ MA_XIMUM ELEC- _LAXIMUM

COOLING TIME DRY- WET- COOLING HEATING TIME DRY- WET- HEATING TRICAL ELEC

ENERGY OF MAX BULB BULB LOAD ENERGY OF MAX BULB BULB LOAD ENERGY LOAD

MONTH (MBTU) DY HR T_P TEMP (K_I"O/HR) [MBTU) D¥ HR TU4P TEMP (K_TU/HR) (kWH) (KW)

JAN 0.00000 0.000 -1203.637 4 9 4.F 3.F -15632.481 355486. 1602.679

FEB 0.00000 0.000 -815.869 8 9 13.F 11.F -10838.659 326781. 1549.715

MAR 87.18318 3 15 76.F 65.F 7958.514 -494.412 1 8 28.F 27.F -9200.246 375395. 1483.845

APR 527.50043 28 15 78.F 68.F 10980.509 -I01.98_ 5 8 34.F 30.F -7599.096 350642. 1510.646

MAY 542.98151 21 14 85.F 75.F 14531.375 -19.492 I0 8 42.F 40.F -2834.157 323463. 1603.857

JUN 1850.04675 21 16 82.F 72.F 17856.029 -0.491 25 8 55.F 49.F -256.868 376000. 1810.960

JUL 3082.54346 13 16 97.F 77.F 20537.865 0.000 0.000 398903. 1949.756

AUG 2621.60059 16 15 85.F 73.F 17509.277 0.000 0.000 392907. 1858.931

SEP 947.20508 I0 15 82.F 70.F 14901.445 -9.052 29 8 47.F 44.F -1737.429 346396. 1630.014

OCT 331.25348 5 16 74.F 62.F 902&.915 -65.359 21 8 30.F 29.F -4827.550 330130. 1470.691

NOV 134.88367 2 15 75.F 61.F 8738.739 -453.729 29 8 29.F 27,F -11185.349 346573. 1588.405

DEC 0.00000 0.000 -889.020 13 8 34.F 34.F -11202.080 373533. 1620.074 .
......................... . ...........................

TOTAL 10125.199 -4053.044 4296195.

"MAX 20537.863 -15632.481 1949.756

3.48



i

31-STORY OFFICE BLDG, CHICAGO - LOAD2 RUN 5 POWERED INDUCTION UNITS DOE-2,1E-001 Wed Nov I0 14.35=12 1993SDL RUN 5

SINGLE-ZONE UNIT IN BASE_4ENT

REPORT- SS-J SYST{_4 PEAK HEATING AND COOLING DAYS FOR MAIN WEATHER FILE- TRY CHICAGO
.................... .. ............... . ...... . ...... . ......... ..... ................... . .... . ..... . ...............................

..... COOLING ........ HEATING- - - DAY COOLING P EAK

JUL 13 JAN 4 JUL 19

HOURLY HOURLY HOURLY

COOLING SENSIBLE DRY- WET- HEATING DRY- WET- COOLING SENSIBLE DRY- WET-

LOAD HEAT BULB BULB L_AD BULB BULB LOAD HEAT BULB BULB

HOUR (K.BTU) RATIO TEMP Tm4P (KBTU) TEMP TEMP (KBTU) RATIO T_4P T_4P

I 0.000 0.000 76.F 66.F -1670.524 6.F 6.F 0.000 0.000 79.F 72.F

2 0.000 0.000 74.F 66oF -3653.295 5.F 5.F 0.000 0.000 79.F 72.F

3 0.000 0.000 74.F 65.F -1687.074 4.F 4.F 0.000 0.000 78.F 72.F

4 0.000 0,000 73.F 62.F -3507.587 4.F 4.F 0.000 0.000 78.F 72.F

5 0.000 0.000 72.F 62.F -1657.369 3.F 3.F 0.000 0.000 77.F 72.F

6 0.000 0.000 72.F 63.F -3561.678 3.F 3.F 0.000 0.000 78.F 72.F

7 12058.387 0.989 73.F 65.F -1400.479 2.F 2.F 12560.731 0.969 77.F 72.F

8 14764.851 0.844 76.F 69.F -15244.163 2.F 2.F 16477.699 0.823 79.F 72.F

9 16525.201 0.834 82.F 72.F -15632.481 4.F 3.F 16468.438 0.836 82.F 72.F

10 17119.006 0.835 86.F 74.F -12360.225 7.F 6.F 18115.656 0.852 85.F 73.F

11 17599.635 0.833 89.F 76.F -11139.708 II.F 9.F 17752.053 0.863 88.F 74.F

12 17486.299 0.806 93.F 78.F -ii122.410 16.F 13.F 17404.672 0.852 89.F 74.F

13 18198.188 0.807 95.F 78.F -9763.665 18.F 15.F 18273.781 0.836 90.F 75.F

14 19386.039 0.834 96.F 77.F -8776.635 20.F 16.F 19120.990 0.835 89.F 75.F

15 20537.863 0.843 97.F 77.F -8358.760 20.F |6.F 19487.562 0.841 90.F 75.F

16 16532.377 0.833 97.F 78.F -7853.238 20.F 16.F 16584.971 0.845 91.F 76.F

17 15300.540 0.858 99.F 77.F -8693.424 19.F I5.F 15388 331 0.854 90.F 75.F

18 O,000 0.000 97.F 76.F -9477. 547 16.F 13.F 0 000 0.000 86.F 74.F

19 0.000 0.000 95.F 75.F 0.000 13.F II.F 0 000 0.000 86.F 74.F

20 0.000 0.000 93.F 75.F 0.000 II.F 9.F 0 000 0.000 80.F 72.F

21 0.000 0.000 90.F 74.F 0.000 10.F 8.F 0 000 0.000 79.F 72.F

22 0.000 0.000 87.F 73.F -II.765 II.F 9.F 0 000 0.000 77.F 71.F

23 0.000 0.000 86.F 73.F -80. 960 7.F 6.F 0 000 0.000 76.F "II.F

24 0.000 0.000 85.F 73.F -I094. 934 6.F 5.F 0 000 0.000 74.F 70.F

SUM 187634. 906

MAX 20537.863 -15632.481

SYSTiD4-TYPE PIU SQFTITON 362.3

COOLING PEAK 33.12 (BTUIHR- SOFT) HEATING PEAK -25.21 (ETUIHR- SQFT)

SUPPLY AIR PEAK FLOW 1.38 (CF_4/SQFT) MZN-OAIPERSON 15.30 (CFM )

OA FRAC AT CLG PEAK 0. 113 OA FRAC AT HTG PEAK 0.288

t ASTERISKS INDICATE HOURS LOADS NOT MET

3.49



L

31-STORY OFFICE _LDG, CHICAGO - L_AD2 RUN 5 POWERED INDUCTION UNITS DOE-2.1E-001 wed Nov I0 14235:12 1993SDL RUN 5
SINGLE-ZONE UNIT IN 8ASD4ENT

REPORT- SS-A SYSTEM MONTHLY IX)ADS SUMMARY FOR BASEMT WEATHER FILE- TRY CHICAGO
..... ............. . .......................................... .....° ............................ ..... ..................... . ...... .

........ COOLING ................ HEATING ........... EL EC-- -

MAXD_R MAXIMb_ ELEC- MAX _4L_

COOLING TIME DRY- WET- COOLING BEATING TIME DRY- WET- HEATING TRICAL ELEC

ENERGY OF MAX BULB BULB LOAD ENERGY OF MAX BULB BULB LOAD ENERGY LOAD

MONTH (MBTU) DY HR Tm, lP TEMP (KBTU/HR) (MBTU) DY HR TQ4P TEMP (KBTU/HR) (KWH) (KW}

JAN 0.00000 0.000 -33.812 4 7 2.F 2.F -587.128 11571. 44.149

FEB 0.00000 0.000 -31.562 8 7 5.F 5.F -355.601 10965. 44.149

MAR 0.00000 0.000 -23.644 I 7 28.F 26.F -270.828 13145. 44.149

APR 0.00000 0.000 -5.769 19 7 38.F 36.F -177.325 12454 44.149

NAY 2.04638 21 13 87.F 76.F 168.097 -0.025 10 8 42.F 40,F -20.050 11399 44.149

JUN 12.92317 9 15 83.F 73.F 187,738 0.000 0.000 12391 44.149

JUL 36.20378 13 17 97.F 78.F 280.640 0.000 0.000 11913 44.149

AUG 33.15545 26 17 94.F 76.F 272.747 0.000 0.000 12427 44.149

SEP 9.75948 10 17 83.F 70.F 197.234 -0.023 22 8 34.F 31.F -13.567 11877 44.149

OCT 2.00658 5 17 74.F 62.F 102.455 -0.034 I 8 33.F 32.F -14,379 11399. 44.149
a

NOV 0.81498 2 16 77.F 62.F 86.146 -4.586 29 7 28.F 27.F -173.721 11379. 44.149

DEC 0.00000 0.000 -19.232 27 7 31.F 30.F -245.970 11991. 44.149 .
.......................................... ......... ..

TOTAL 96.910 -118.687 142910.

"MAX 280.640 -587.128 44.149

3.50



31-STORY OFFICE BLDG, CHICAGO - LOAD2 RUN 5 POWERED INDUCTION UNITS DOE-2.1E-001 Wed Nov 10 14'35:12 1993SDL RUN 5

SINGLE-ZONE UNIT IN BASEMENT

REPORT- SS-J SYSTE24 PEAK HEATING AND COOLING DAYS FOR BASEMT WEATHER FILE- TRY CHICAGO
........... . ................. o...o ........... . ..... .. ......... . ............. . ........... ........................................ .

..... COOLING ........ HEATING- - - DAY COOLING PEAK

JUL 13 JAN 4 JUT, 13

HOURLY HOURLY HOURLY

COOLING SENSIBLE DRY- WET- HEATING DRY- WET- COOLING SENSIBLE DRY- WET-

LOAD HEAT BULB BULB LOAD BULB BULB LOAD HEAT BULB BULE

HOUR (KBTU) RATIO T_4P TD4P (KBTU) TEMP TD4P (KBTU) PATIO TD4P T_4P

I 0.000 0.000 76.F 66.F 0,000 6.F 6.F 0.000 0.000 76.F 66.F

2 0.000 0.000 74.F 66.F 0,000 5.F 5.F 0.000 0.000 74.F 66.F

3 0.000 0.000 74.F 65.F 0.000 4.F 4.F 0.000 0.000 74.F 65.F

4 0.000 0.000 73.F 62.F 0.000 4.F 4.F 0.000 0.000 73.F 62.F

5 0.000 0.000 72.F 62.F 0.000 3.F 3.F 0.000 0.000 72.F 62.F

6 0.000 0.000 72.F 63.F 0.000 3.F 3.F 0.000 0.000 72.F 63.F

7 128.236 0.813 73.F 65.F -587,128 2.F 2.F 128.236 0.813 73.F 65.F

8 165.358 0,699 76.F 69.F -513.023 2.F 2.F 165.358 0.699 76.F 69.F

9 199.268 0.692 82.F 72.F -491.131 4.F 3.F 199.268 0.692 82.F 72 F

I0 222.894 0,682 86.F 74.F -458.178 7.F 6.F 222.894 0.682 86.F 74 F

II 245.745 0.664 89.F 76.F -424.909 II.F 9.F 245.745 0,664 89.F 76 F

12 264.139 0.645 93.F 78.F -389.149 16.F 13.F 264.139 0.645 93.F 78 F

13 265.284 0.668 95.F 78.F -372.783 18.F 15.F 265.284 0,668 95.F 78 F

14 261,238 0,710 96.F 77.F -349.642 20.F 16.F 261.238 0.710 96 F 77 F

15 264.518 0.717 97.F 77.F -330.329 20.F 16.F 264.518 0.717 97 F 77 F

16 280.640 0.689 97.F 78.F -316.411 20.F 16.F 280.640 0.689 97 F 78.F

17 263.184 0.734 99.F 77.F -304.422 19.F 15.F 263.184 0.734 99 F 77.F

18 0.000 0.000 97.F 76.F -310.118 16.F 13.F 0.000 0.000 97 F 76.F

19 0.000 0.000 95.F 75.F 0 000 13.F ll.F 0.000 0.000 95 F 75.F
20 0.000 0.000 93.F 75.F 0 000 ll.F 9.F 0.000 0.000 93 F 75.F
21 0.000 0.000 90.F 74.F 0 000 10.F 8.F 0.000 0.000 90 F 74.F

22 0.000 0.000 87.F 73.F 0 000 II.F 9.F 0.000 0.000 87 F 73.F
23 0.000 0.000 86.F 73.F 0 000 7.F 6.F 0.000 0.000 86.F 73.F
24 0.000 0.000 85.F 73.F 0 000 6.F 5.F 0.000 0.000 85.F 73.F

.........................

"SUM 2560.505

MAX 280.640 -587.128

SYST_-TYPE SZRH SQFT/TON 855.2

COOLING PEAK 14.03 (BTU/HR- SOFT) HEATING PEAK -29.36 (BTU/HR- SOFT)

SUPPLY AIR PEAK FLOW 1.36 (CFM/SQFT)

OA FRAC AT CLG PEAK 0.125 OA FRAC AT HTG PEAK 0.125

" ASTERISKS INDICATE HOURS LOADS NOT MET

3.51



31-STORY OFFICE BLDG, CHICAGO - LOAD2 RUN 5 POWERED INDUCTION UNITS DOE-2,1E-001 wed Nov 10 14_3._.12 1993PDL RUN 5

SINGLE-ZONE UNIT IN BAS_4ENT

REPORT- [_/-A EQUIPMENT SIZES WEATHER FILE- TRY CHICAGO
.............. .... ........... ................................ ...... ° ........... . .................................................

..........° .............................. . ...... ....................................

NUMBER NUMBER NUMBER NUMBER NtIMBER NUMBER

E Q U I P H E N T SIZE INSTD SIZE INSTD SIZE INSTD SIZE INSTD SIZE INSTD SIZE INSTD
(MBTU/H) AVAIL (MBTU/H) AVAIL (MBTU/H) AVAIL (MBTU/H) AVAIL (HBTU/H) AVAIL (HBTU/H) AVAIL

.................. .......... .......... .° ..... . .. .-. ........... . ...............

HW-BOILER 10.000 1 1

HERM-CENT-CHLR I0.000 I i

ABSORI-CHLR 10.000 1 1

COOLING-TWR 12. 890 3 3

DIESEL-GEN 2.560 3 2

3.52



31-STORY OFFICE BLDG, CHICAGO - LOAD2 RUN 5 PC_ERED INDUCTION UNITS DOE-2.1E-001 Wed Nov I0 14:35:12 1993PDL RUN 5

SINGLE-ZONE UNIT IN BASENENT

REPORT- FS-A PLANT ENERGY UTILIZATION Sb_Y WEATHER FILE- TRY CHICAGO

.. ....... . .......... -- ...... . ....................................................................................... . ............

S I T E E N E R G Y * SOURCE
v

2 3 4 5 6 7 8 9 10 11 12 13 * 14
e

TOTAL TOTAL TOTAL WASTED FUEL ELBC FUEL ELEC FUEL TOTAL TOTAL * TOTAL
HEAT COOLING EL_CTR RCVRED RCVRABL INPUT INPUT INPUT INPUT INPUT FUEL SITE * SOURCE

LOAD LOAD L_AD ENERGY ENERGY COOLING COOLING HEATING HEATING ELECT INPb'T ENERGY * ENERGY

MOt,'l'H {HBTU) {HBTU) (MNH) (MBTU) (MBTU) {NBTU) (HNH) (MBTU) (MWH) {MBTU) (HBTU) {MBTU) " {HBTU)

v

JAN 1302,1 0,0 398,7 879.6 371,5 0.0 0,0 691,2 16.5 2916,3 3607,5 3952,3 t 4642,0
e

FEB 908,5 0,0 363,6 723,0 440,4 0.0 0.0 309.5 11,4 2720.1 3029.6 3326.4 * 3920,1
e

MAR 672.6 90,4 419.6 589.5 654,9 4,2 6,1 133,9 7,5 2904,8 3042.9 3470.0 t 4324,2
e

APR 714,1 544,2 415,1 681,2 450,0 16.2 31,4 40,5 3,8 2631,1 2687.8 3189,1 * 4191,8
9

MAY 669.5 565.3 384.8 653,6 364,8 12.1 33,3 15.5 1.5 2363,7 2391.4 2879,8 t 3856.8
v

JUN 1387.1 1907.9 513,3 1341.8 65.2 72.3 108,1 2.9 0.1 3267,1 3342.3 3952.0 * 5171,7
t

JUL 1901,7 3182.5 610,5 1484,4 0.0 642,4 183,7 0.6 0.0 3436,7 4079.7 4958.1 " 6715,2
t

AUG 1634,5 2710,9 581,2 1510.7 0.9 201,7 159.1 0,6 0.0 3506.6 3708.9 4465,2 _ 5978,1
v

SEP 897.1 985.5 432,4 880,5 236,7 16.5 57,5 12,3 0,7 2592,5 2621.3 3190.9 ° 4330,1
I,,

OCT 553,3 347,4 381,3 531.8 426,3 11,3 20,8 26.1 3,8 2223,3 2260.7 2787.4 " 3841,0
e

NOV 648.7 140.7 389,1 574.2 502.9 6,4 9,4 114.8 6,5 2510,5 2631.6 3088.5 * 4002,4
e

DSC 969,5 0.0 412.1 809.4 464.2 0,0 0.0 263.7 10.6 2976.7 3240,3 3613.8 * 4360.9
v

TOTAL 12258,5 10474.7 5501,6 10659,6 3977.8 983,1 1611.7 62.4 34049.3 55334.2

3.53



31-STORY OFFICE BLDG, CHICAGO - L,OAD2 RUN 5 POWERED INDUCTIONUNITS DOE-2.1E-001 Wed Nov I0 14.35.12 1993PDL RUN 5
SZHGLE-ZOHEUNIT IN BAS_E_

REPORT- PS-B MONTHLY UTILITY AND FUEL USE SUI44ARY WEATHER FILE- TRY CHICAGO
............. ....... ... .............. ........._ ......... ....... .... . ....... .... .... o..... ............... . .... ....................

ELECTRICITY NATURAL-GAS COGEN-GAS ELECTRICITY
METER-I METER-I HETER-2 COGEHERATION

MONTH BTUIUNITs 3413./KWH 100000.ITHE?$1 90000,ITHERMS 3413,/KWH

JAN

ENERGY CONSUMPTION (UNITS/MO} 398716,6 6912.I 32403.3 297692.5
PEAK DD4AND (UNITS/HROR DAY) 1704,3 140.9 169.8 1575.2

PEAKDAY/HR 11/12 4/ 8 4112 4/12
FEB
ENERGY CONSUMPTION (UNITSIMO) 363555,4 3095.4 30222.9 276595.3
PEAK Da_tND (UNITSIHROR DAY) 1651,4 88.7 169,8 1575.2

PEAKDAY/HR 12/12 16/ 8 1/13 1/13
MAR
ENERGY CONSUMPTION (UHITSIMO) 419612,6 1381.3 32275.S 294484.0
PEAK D_4AND (UNITS/HROR DAY) 1892,3 78.2 169.8 1575.2

PEAKDAY/MR 3/15 1/ 8 1/13 1/13
APR

ENERGY CONSUMPTION (UNITSIMO) 415051,1 566.8 29235.0 268182.4
PEAKD_4AND (UNITSIHROR DAY) 2233.4 52.5 169.8 1575.2

PEAl( DAY/MR 27/16 5/ 8 1113 1/13
MAY

ENERGY CONSUMPTION (UNITSIMO) 384806,7 276.4 26263.7 241697.6
PEAK D_4AND (UNITSIHROR DAY) 2573.8 21.6 169.8 1575.2

PEAKDAY/MR 21/14 11110 3/13 3/13
JUN

ENERGY CONSUMPTION IUNITSIMO) 513303.8 751.8 36301.I 334652.3
PEAK D_t_D (UNITS/MROR DAY) 2932.9 84.3 169.8 1575.2

PEAKDAY/MR 21116 21/16 1/11 1/11
JUL

ENERGY CONSUMPTION (UNITSIMO) 610511,3 6430.0 38185.4 353138.8
PEAl(DEHAND (UNITS/MROR DAY) 3071,3 144.2 169.8 1575.2

PEAKDAY/MR 13116 13116 1/10 1/10
AUG

ENERGY CONSUMPTION(UHITSIMO) 581153.6 2023.I 38961.9 359546.7
PEAK DD4AND (UNITS/HROR DAYJ 2899.3 78.9 169.8 1575.2 .

PEAKDAY/MR 9/12 16115 2/11 2/11
SEt)
ENERGY CONSUMPTION (UNITSIMO) 432415.8 288.3 28805.6 265542.I
PEAK D_4AHD (UNITS/MROR DAY) 2672.5 24.3 169.8 1575.2

PEAK DAY/MR 10115 10115 1113 1/13
OCT
ENERGY CONSUMPTION (UNITSIMO) 381334.0 374.4 24703.2 227007.2
PEAK D_4AND (UNITS/MROR DAY) 2050.8 23.1 169.8 1575.2

PE.ed(DAY/HR 5/16 28118 1/13 1/13
NOV
ENERGY CONSUMPTION (UNITSIMO) 389083.6 1211.9 27894.0 255221.8
PEAK D[_tND (UNITS/MROR DAY) 2020,1 94.7 169.8 1575.2

PEAKDAY/HR 2/15 291 8 1/13 1/13
DEC
ENERGY CONSUMPTION (UNITSIHO) 412079.2 2636.7 33073.9 302646.I
PEAK D_L/tqD(UNITS/HROR DAY) 1721.7 92.4 169.8 1575.2

PEAK DAY/MR 9/12 13/ 8 1/13 1113
...... ..... . ..... .°..... . ............ ... .. .... . ...... ... ...... ......... .

TOTAL
ENERGY CONSUMPTION (UNITSIYR) 5301623.5 25948.2 378325.5 3476406.8
PEAK DEMAND (UNITS/HROR DAY) 3071.3 144.2 169.8 1575.2

3.54
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31-STORY OFFICE BLDG, CHICAGO - LOAD2 RUN 5 POWERED INDUCTIONUNITS DOE-2.1E-001 Wed Nov I0 14.35:12 1993PDL RUN 5
SINGLE-ZONEUNIT IN BASDdENT

REPORT- BEPS BUILDING ENERGY PERFO_E SUMMARY WEATHER FILE- TRY CHICAGO
......----.............................. ..... ° ....... .... ..... . ...... ..°°.-. ...... . ..... ....... ...... .°.... ............... ....._.

ENERGY TYPEs ELECTRICITY NATURAL-GAS COGEN-GAS RECOVERED
UNITS_ MBTU

!

CAT_ORY OF USE
......°.... ....

AREA LIGHTS 4142.6 0.0 13457.3 0.0

MISC _UIPt(T 1259.5 0.0 7847.9 0.0

SPACE HEAT 40.0 1565.0 83.0 3477.7

SPACE COOL 435.4 983.I 2773.I 7021.G

HEAT REJecT 127.2 0.0 1077.5 0.0

PUMPS & MISC 112.6 0.0 564.8 0.0

VENT FANS 779.2 0.0 6342.9 0.0

DOMHOT WATER I.8 46.7 1.6 160.I

COGEN S_ PLS -669.1 0.0 190I.2 0.0
.... ... ......... .... ....... . ............

, TOTAL 6229.4 2594.9 34049.3 10659.6

TOTAL SITE ENERGY 42973.56 14BTU 6?.0 KBTU/SQFT-YRGROSS-AREA 67.0 KSTUISOFT-YRNET-AREA
TOTAL SOURCE ENERGY 55334.24 MBTU 86.5 KBTU/SQFT-YRGROSS-AREA 86.5 KETU/SOFT-YRNET-AREA

PERCENT OF HOURS ANY SYSTEM ZONE OUTSIDE OF THROTTLING RANGE = 2.6
PERCENT OF HOURS ANY PLANTlOAD NOT SATISFIED = 0.0

NOTEz ENERGY IS APPORTIONEDHOURLY TO ALL END-USECATEGORIES.

3.55
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31-STORY OFFICE BSDG, CHICAGO - LOAD2 RUN 5 POWERED INDUCTIONUNITS DOE-2.1E-001 Wed Nov 10 14=35112 1993EDL RUN 5
SIHGLE-ZONEU_IT IN BAS_ENT

RE_RT- ES-D ENERGY COST SUMMARY
..................................... .... ........................ .... ...........-................---. ..... .... 0.. .......... .......

METERED TOTAL VIRTUAL
ENERGY CHARGE RATE RATK USED

UTILITY-RATE RESOURCE METERS ONITSIYR ($) (S/UNIT) ALL YEAR?
................ ................ ........... ................... .......... .......... .........

ELBC-COm_T ELBCTRICITY I 2 3 4 5 5301624. KWH 437948. 0,0826 YES

GENERATED-POWER ELEC-BUY/SELL 3476407. _H -354109. -0.1019 YES

GAS-COSTI COG_-OAS 2 378325. THERHS 170246. 0.4500 YES

GAS-COST2 HATURAL-GAS I 3 4 5 2594g, THE_ 12974. 0.5000 YES

mmllmIlStl

267060.

ENERGY COST/GROSSBLDG AILP.At 0.42
ENERGY COST/NETBLI_ AREAs 0.42

3.56



31-STORYOFFICE BLDG, CH1CkGO- I,OkD2 RUN5 POWEREDINDUCTIONUNITS DOE-2.1E-001 wed Nov 10 14:35:12 1993EDL RUN 5
SINGLE-ZONEUHIT IN BAS_ENT

REPORT- ES-r BLOCK-CHARGE AND RATCHET SU_Y FOR, ELSC-COST
...... °... .... ...... .... . .... ..................-.. ....... ........... ........ ..... ...... . .... .............. . ...... . ........... .....

UTILITY-PATEs ELEC-COST
RESOURCE:ELECTRICITY

ENERGY-UNITS: KWH
D_HAND-UNITS: KW
DEMAND-WINDOW: HOUR

BLOCK-CHAAGES JAN FEB MAR APR NAY 31.TN 31_ AUG SEP OCT NOV DEC YEAR
......................... ....... °... .... .................... °.............................. ..... ......... .... .......

I_JRCHASED-ELEC USE: YEARLY
METERED ENERGY: 398717 363555 419613 415051 384807 513304 610511 581154 432416 381334 389084 412079
BILLIHG I'_ERGY: 398717 363555 419613 415051 384807 513304 610511 581154 432416 381334 389084 412079 5301624
I(WH/14WDEMAND: 2764.1 2764.1 2764.1 2764.1 2764.1 2932,9 3071.3 2899.3 2764.1 2764.1 2764.1 2764.1
ENERGY CHGS($): 12847 11968 13369 13255 12499 15881 18449 17543 13690 12413 12606 13181 167702

smilmmn 11||I|I ||||a|n Inmmmn: ||Imnnm Isnnln: n:||m|| ||:|:|| |nmlawl :nammns ||mmnn! zm::nnn nns:llm

TOTAL EHERGYI 398717 363555 419613 415051 384807 513304 610511 581154 432416 381334 389084 412079 5301624
TOTAL CHARGES ($): 12847 11968 13369 13255 12499 15881 18449 17543 13690 12413 12606 13181 167702

RATCHETS TYPE JAN FEB MAR APR HAY JUN JUG AUG SEP OCT NOV DEC
. ..... ......... .... ..... .... ...... ................ .......... ..... ..... ..... .... . .. .... . ..... ....... .... .....

SUffER-PEAK HIGHEST 2764.1 2764.1 2764.1 2764.1 2764.1 2764.1 2764.1 2764.1 2764.1 2764.1 2764.1 2764.1

3.58



I

31-STORY OFFICl_ BLDG, CHICAGO - LOAD2 RUN 5 I_q,_BRED INDUCTION UNITS DOE-2.1£-001 W,_d Nov 10 14z35z12 1993EDL RUN 5
SINGLE-ZONE UNIT IH BASEMENT

REPORT- ES-E SUMMARYOF UTILITY-RATE, GDIERATED-POWER
..................... .... .............-................................................... .... .........0 ....... 0.0.00. ..... ..00....

_TILITY-RATEs GENERATED-POWER RESOURCEs EL_-BUY/SELL Dn_ND-WIRDOW; HOUR 3413. BI'UIKWH

METERS: BILLING- DAYz 31 RATE-LIMITATION: 0.0000

RATE-QUALIF ICATIONS BLOCK-CHARG£S D_HAHD- RATCH £TS MIN-MON- RATCHETS
................................ ............................ .... .°0. 0.0......0.. 0.0. ...0...........°

NIH- ENERGY: O. 0
MAX-ENER_ z O. 0

NIN-Dlm(jmdID: O. 0
MAX- D_M4D : O. 0

QUALIFY- RATE: ALL- MONTHS
USE-M IN-QUAL s NO

METERED BILLING METERED BILLING ENERGY DEMAND ENERGY FIXED bllNlU VIRTUAL TOTAL

ENERGY ENERGY DDU_ND DEMAND CHARGE CHARGE CST ADJ TAXES SURCHRG CHARGE CHARGE PATE CHARGE
1,4101,,I"PH KWH KWH KW I_ 1$) ($) ($) ($) ($) ($) ($) ($/_11_) ($)
...0. .0.0.0.. 0...0..0 .0.0.0.0 000..00. 0..0000 ..0.000 .0..... ..00... ....... ....0.0 ....... 0..0... . ......

JAN 297693 297693 1575.2 1575.2 23815 0 0 0 0 6333 0 0.1013 30148

FEB 276595 276595 1575.2 1575.2 22128 0 0 0 0 6333 0 O. 1029 28461

MAR 294484 294484 1575.2 1575.2 23559 0 0 0 0 6333 0 0.1015 29892

APR 268182 268182 1575.2 1575.2 21455 0 0 0 0 6333 0 0.1036 27788

MAY 241698 241698 1575.2 1575.2 19336 0 0 0 0 6333 0 0.1062 25669

JUN 334652 334652 1575.2 1575.2 26772 0 0 0 0 6333 0 0.0989 33105

JUL 353139 353139 1575.2 1575.2 28251 0 0 0 0 6333 0 0.0979 34584

AUG 359547 359547 1575.2 1575.2 28764 0 0 0 0 6333 0 0.0976 35097

SEP 265542 265542 1575.2 1575.2 21243 0 0 0 0 6333 0 0.1038 27576

OCT 227007 227007 1575.2 1575.2 18161 0 0 0 0 6333 0 0.1079 24494

"NOV 255222 255222 1575.2 1575.2 20418 0 0 0 0 6333 0 0.1048 26751

DEC 302646 302646 1575.2 1575.2 24212 0 0 0 0 6333 0 0.1009 30545
I_IIIIIII IIllIIIl IIJIlIIl= IIIIIII IIIIIII llII=II IIIIIII IIIIJm/ llIIIII= =I=IIIII II,I=III

TOTAL 3476407 3476407 1575.2 278113 0 0 0 0 75996 -0.1019 -354108

3.59



31-STORY OFFICE BLDG, CHICAGO - LOAD2 RUN 5 POWERED INDUCTIONUNITS DOE-2.1E-001 Wed Nov 10 14,35:12 1993EDL RUN S
SINGLE-ZONE _IT IN BAS_E_T

_PORT- ES-E SUHMARY OF UTILITY-RATEs GAS-COSTI
.........° ....... ......................... .... ...................................................... .... °... ...... .....°..........

UTIL_Y-RATEz GAS-COSTI RESOURCE: COGEN-GAS DEHAND-WIRCOW: HOUR 90000. BTU/THERMS
METERS: 2 BILLING-DAY: 31 RATE-L_ITATION: 0.0000

RATE-QUALIFICATIONS BL_K-CHARGES DEHAHD-RATCHETS Mill-NON-RATCHETS
........ .... . .... ....... ....... . .............. .... ..........°....... .°...... ........ ...........°....

MIN-ENERGY: 0.0
MAX-ENERGY: 0.0
MIN-DEHAND: 0.0
MAX-DD4AND: 0.0

OUALIFY-RATE: ALL-MONTHS
USE-MIN-QUAL: NO

METERED BILLING METERED BILLING _ERGY DEMAND ENERGY FIXED NlNINt_ VIRTU.M, TOTAL
ENERGY ENERGY DEgAND DEMAND CHARGE CHARGE CST ADJ TAXES SURCHRG CHARGE CHARGE RATE CHARGE

MONTH THERNS THERMS THERMS/H THERNS/H ($) ($) ($) ($) 113 ($) ($) ($/U'HIT) (es)
..°.. .... ....... °.... ........ ........ ....... ....... ....... ....... ....... ....... .... ..... ..... .....-.

JAN 32403 32403 169.8 169.8 14581 0 0 0 0 0 0 0.4500 14581

FEB 30223 30223 169.8 169.8 13600 b 0 0 0 0 0 0.4500 13600

MAR 32275 32275 169.8 169.8 14524 0 0 0 0 0 0 0.4500 14524

APR 29235 29235 169.8 169.8 13156 0 0 0 0 0 0 0.4500 13156

MAY 26264 26264 169.8 169.8 11819 0 0 0 0 0 0 0.4500 11819

JUN 36301 36301 169.8 169.8 16335 0 0 0 0 0 0 0.4500 16335

JUL 38185 38185 169.8 169.8 17183 0 0 0 0 0 0 0.4500 17183

AUG 38962 38962 I_9.8 169.8 17533 0 0 0 0 0 0 0.4500 17533

SEP 28806 28806 169.8 169.8 12963 0 0 0 0 0 0 0.4500 12963

OCT 24703 24703 169.8 169.8 11116 0 0 0 0 0 0 0.4500 11116

"NOV 27894 27894 169.8 169.8 12552 0 0 0 0 0 0 0.4500 12552

DEC 33074 33074 169.8 169.8 14883 0 0 0 0 0 0 0.4500 14883
Z'_'-_8=== "1_Zl_'= --''.mms fiR1 .'B'.:lalW S=I_-------== =:l:lm,_Sl IBS:I=== IZmz'*Sl SIImB_." m=ZSIIS_ tBmS:llgl

TOTAL 378325 378325 169.8 170246 0 0 0 0 0 0.4500 170246

3.60



31-STORYOFFICE BLDG. CHICAGO - LOAD2 RUN 5 POWERD INDU_ION UNITS DOE-2.1E-001 Wed Nov 10 14:35".121993EDL RUN 5
SINGLE-ZONEUNIT IN BAS_qENT

REPORT- _S-E SIR4MARYOF UTILITY-RATE. G_-COST2
.... ......... ....... ... ........... . ....... ..... .......... ......._... ....... ... ...... .... ...................................... ....

UTILITY-RATE: GAS-COST2 RESOURCE: NATURAL-GAS DDU_iD-WINDOW" HOUR 100000. BTU/THERM
METERS" 1 3 4 5 BILLING-DAY: 31 RATE-LIMITATION" 0.0000

RATE-QUALIFICATIONS BLOCK-CHARGES Dg4AND-PATCHEl'S MIN-MON-RATCHETS
.......-. ..... .................. .. ..... ......... .... ..°......... ......... .......... . ........ . .... ...

NIN-ENERGY: O.0
g._-EN_GY: 0.0
NIN-D_Lq_ : O.0
MAX-DDIAED: 0.0

QUALIF'[-RATE: ALL-14ORTHS
USE-NIN-QUALI NO

METERED BILLING METERED BILLING WEROY DD4AND I_IERGY FIXED MINIMUM VIRTUAL TOTAL
_iERGY ENERGY DDU_iD DD(AND CHARGE CHARGE CST ADJ TAXES SURCHRG CHARGE CHARGE RATE CHARGE

RORTH THER)I THERH THEgHS THERgS (S) ($) ($) ($) ($) ($) ($) (S/UNIT) (S)
..... ...... ........ .. ........ ........ ........... ... ..... .... ..... .... ............. ... ....... . .. .....

JAN 6912 6912 140.9 140.9 345& 0 0 0 0 0 0 0.5000 3456

FEB 3095 3095 88.7 88.7 1548 0 0 0 0 0 0 0.5000 1548

MAR 1381 1381 78.2 78.2 691 0 0 0 0 " 0 0 0.5000 691

APR 567 567 52.5 52.5 283 0 0 0 0 0 0 0. 5000 283

NAY 276 276 21.6 21.6 138 0 0 0 0 0 0 0.5000 138

JI3N 752 752 84.3 84.3 376 0 0 0 0 0 0 0.5000 376

J_L 6430 6430 144.2 144.2 3215 0 0 0 0 0 0 0.5000 3215

AUG 2023 2023 78.9 78.9 1012 0 0 0 0 0 0 0.5000 1012

SEP 288 288 24.3 24.3 144 0 0 0 0 0 0 0.5000 144

OCT 374 374 23.1 23.1 187 0 0 0 0 0 0 0.5000 187

NOV 1212 1212 94.7 94.7 606 0 0 0 0 0 0 0.5000 606

08C 2637 2637 92.4 92.4 1318 0 0 0 0 0 0 0.5000 1318
lttttt=t tltllllt Iltltttt Ittlltt tuumfKt tttlttt tttlIzt ttttmtl t=lt=t: Ittltll =tlmtlt

TOTAL 25948 25948 144.2 12974 0 0 0 0 0 0.5000 12974

3.61



31oStory Oi_ce Building9 LOAD2 -- Run fl Systems, Plant, Economics

SOL PROCESSOR INPUT DATA

wed Nov 10 14z35:12 1993$DL RUI_ 6

"1613 * TITLE LINE-2 • RUN 6 PACKAGED HEAT PUI4FSOH PERIMETER *
"1614 • LINE-4 * PKG HEAT PIMPS INTERIORWITH HW COILS • ..
+1615 •
•1616 • S HVAC SYSTEMS DESCRIPTION
•1617 •
"1618 • $ DESIGNTDiPS COOLING 76F HEATING 70P
•L_t0 • $ SYSTEM TYPES PACKAGED SELF-CONTAINEDAIR/AIR HEAT PU_PS SERVE ALL
"1620 * $ AREAS OF THE BUILDING. THE PERIMETER UNITS ARE NOT
"1621 • $ DEPENDED UPOH FOR OUTSIDE AIR SO THE INTERIOR UNITS
+1622 * $ SUPPLY ALL MINIPRR4VENTILATION EQUIVALENTTO 20 CR4/PERSON.
•1623 • $ THE INTERIOR HEAT PUMP UNITS ARE MODELED AS ONE PER FLOOR
"1624 • $ AND ARE 8_RJIPPEDWITH ECONONIZERDAMPERS (LIMIT 55F) AND
•1625 • $ CONDENSER HEAT IS AVAILARLEFOR REHEAT TO MAINTAIN 55% RH.
"1626 •
"1627 • $ THE PERIMETERUNIT (PTAC) FANS ARE SET TO
"1628 • $ RUNPRON 7AM TO 6Pg WEEKDAYS.
•1629 • $ HOWEVER,THE PANS CAN START AS _LY AS SAM TO LI_41TTHE
"1630 • $ ELECTRICDEMANDCAUSED BY THE ELECTRIC RESISTANCECOILS IN
•1631 • $ THE UNITS. AT NIGHT THE SETBACK IS 60F AND ONLY THE
"1632 * $ PERIMETERUNITS ARE ALLOWED TO OPERATE. THE INTERIORUNITS
•1633 • $ (PSI)ARE ALSO HEAT PUMPS; HOWEVER, THEY HAVE HOT WATER
"1634 • $ COILS FORSUPPLE34ENTALHEAT SINCE OA VENTILATION IS
"1635 * $ THE MAJOR HEATING LOAD ON THE BUILDING SYSTEN.
"1636 •
"1637 • SYST_iSoREPORT S (SS-A,SS-D,SS-J) ..
"1638 •
+1639 • FANSOII SCH THRU DEC 31 (biD)(I,5)(0) (6,7)(-999}(8,18)(I) (19.24) (0)
+1640 • tWO4) (1,24) t0) ..
"1641 *
"1642 • HEAT-SETPTSCH THRU DEC 31 tWD) (1,6)(60) (7)(65) (8,181(70) (19,24)(60)
"1643 " (WEH) 11,24) 160) ..

• 1644 • COOL-SETPTSCH THRU DEC 31 (WD) (1,7) (99) (9,18) {76) (19,24) (99)
• 1645 • (WEH) {1.24) t99) ..
• 1646 •
"1647 * OA-DAMF-t:_S SCHTHRU DEC 31 tALL) (I.8}(.01) (9.1.8}(-999} t19.24) t.01) ..
"1648 •
"1649 • ENV ZONE-CONTROL D-H-T 70 D-C-T 74 H-T-SCH HP2_T-SETPT C-T-SCH COOL-SETPT,.
• 1650 •,,

"1651 • RZ1 Z Z-C _ OUTSIDE-AIR-CR42500 S-O ADJUST-LOADS CR41SQFT .9 ..
•1652 • RZ2 Z LIKE RZI O-A-CFM 0 ..
•1653 * RZ3 Z LIKE RZ2 ..
"1654 • RZ4 Z LIKE RZ2 ..
•1655 * RZ5 Z LIKE gZ2
"1656 * TZI Z Z-C _ O-A-CFN 2500 CFH/SQFT .9 ..
•1657 • TZ2 Z LIKE TZI O-A-CFN 0 ..
"1658 • TZ3 Z LIKE TZ2 ..
"1659 • TZ4 Z LIKE TZ2 ..

"1660 : TZ5 Z LIKE TZ2 "i
"1661 PLENI Z Z-TYPE P,,¢_r_ S-O _JUST-LOADS D-H-T 50 D-C-T 9O.,
•1662 • PLEN2 Z Z-TYPE PLENUM ..
•1663 • A-STORAGE Z LIKE RZI AIR-ClimES/MR 4 OA-CHAI_ES .5 ..
•1664 *
•1665 • PERSYS SYSTW S-TYPEmpTAC HAX-S-T=I05 MIN-S-T=55 S-S=.20 S-E=.35
•1666 • N-C-C=CYCL_-ON-ANY P-SCH=PANSOIININ-HP*T = 40J
"1667 • Z-NmtRZIoRZ3,RZ4,RZS,TZ2,TZ3,TZ4,TZS}HEAT-SOURCE=HEAT-PUMP

3.62



*1668 " LOW-SPEED-RATIOS=(.5,.6,.5,.55) ..
"1669 *
"1670 t CORESYI SYSTEM S-TYPE=PSZ MAX-S-T= 105 MIN-S-T= 55 S-S= 2.5 S-E= .50
"1671 * MIN-AIR-SCH=OA-DAMP-POS REHEAT-DELTA-T=I0 HAX-COND-RCVRY=.60
*1672 " ECONO-LIHIT-T=55 HEAT-SOURCE=HEAT-PUMP MAX-HP-SUPP-T=40
"1673 * MIN-HP-T=25 MIN-HGE-RATIO= .I0 MIN-UHLOAD-RATIO=.33
"1674 * RETURN-AIR-PATH=PLENUH-ZOHES PLENt_4-NAHES=(PLENI)
"1675 • ZONE-NAMES=(RZI,PLENI) HP-SUPP-SOURCE=HOT-WATER
"1676 * FAN-SCHEDULE= FANSON MAX-HL_IDITY=55 ..
*1677 *
*1678 t CORESY2 SYSTEM LIKE CORESY[ P-N (PLEM2) Z-N (TZI,PLEN2) ,.
*1679 "
t1680 " BASEI4T SYSTEM S-TYPE= PSZ MAX-S-T= 105 NIN-S-T= 55 S-S= 2.5 S-E= .5
"1681 " HEAT-SOURCE= HOT-WATER Z-N= (A-STORAGE) F-SCH= FANSON ..
"1682 "
*1683 " FLANT1 = PLANT-ASSIGNMENT SYSTEM-NAMES= (PERSYS,CORZSY1,
"1684 " CORESY2,BASEMT)
"1685 * INT-ELEC-I(W= I00 $ FOR mEVATOP,.S
"1686 " INT-ELEC-SCH= OCCUP
e1687 • DHW-SIZE=0
"1688 * DHW-GAL/MIN = 2.22
"1689 " DHW-SCH = OCCUP ..
"I690 *
"1691 " OC1 =DAY-SCHEDULE (1,8) (0.) (9,10) (1.}
"1692 " (11,13} (.8,.4,.8) (14,24) (I.,1.,1.,
"1693 " .3,.I,.1,.1,0.,0.,0.,0.) ,.
"1694 * 0C2 =DAY-SCHEDULE (1,24} (0.0) ..
"1695 * PEOPLE =WEEK-SCHEDULE (MON,FRI) OC1 (WEH) OC2 ..
"1696 * OCCUP =SCHEDULE THRU DEC 31 PEDPLE ..
"1697 *
"1698 * END ..
"1699 " COMPUTE SYSTEMS ..
"1700 * INPUT PLANT ..
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P DL PROCESSOR INPUT DATA

Wed Nov 10 14:35;12 1993PDL RUN 6

"1701 • PL_I * PLANT-ASSIGNMENT ..
• 1702 •

"1703 • PLANT-REPORT S (PS-A,PS-B, PS-C, PS-D, BEPS) ..
"1704 *
"1705 • S THIS PLANT USES TWO 300D_ TUGGED GAS ENGIh'E GENERATO_
"1706 • S FOR PFAg SHAVING - 2 WINTER & 1 SUMMER. A CURVE FIT HAS BEEN ENTERED TO

• 1707 • $ CONVERT THE SIMULATION OF A DIESEL DRIVEN GENERATOR TO GAS ENGINE DRIVEN.
"1708 * $ THERE IS NO ATTEMPT TO RECOVER HEAT FROM THE GAS _IGINE AS IT WILL ONLY
•1709 " $ RUN DURING WEEKDAYS AND FOR VERY SHORT PERIODS, THERE IS ALSO A GAS FIRED HOT

• 1710 " $ WATER GENERATOR PROVIDE THE HEATING REQUIRED BY THE INTERIOR AIR SYSTEM

"1711 " $ WHICH HAS HOT WATER HEATING COILS TO SUPPLEMENT THE HEAT Pb_4PS.
• 1712 •

• 1713 • $ NOTE THAT REPORT PS-C INDICATES THAT THE GENERATORS OPERATE

"1714 " $ 315 HOURS TO REDUCE THE RATCHETED DEMAND BY 600KW DURING WINTER. THIS REDUCTIO

"1715 • S IN DEMAND CAN BE ACCOMPLISHED IN OTHER WAYS, SUCH AS STAGING STARTUP TIMES FOR

°1716 • $ BANKS OF PTAC UNITS, OR BY SHEDDING UNITS THROUGHAN ENERGY MANAGEMENTSYSTEM.

• 1717 • $ BUT MODELING IN THIS MANNER SERVES AS PROXY FOR THESE OTHER STRATEGIES AND

"1718 • $ ALLOWS ONE TO EXPLDRE THE BENEFITS, COST SAVINGS, AND EXTENT OF THE EFFORT

"1719 • $ R_UIRED TO PERFORMFULLY AND RELIABLY THE ENERGY MANAGEMENT STRATEGY.
• 1720 •

"1721 • GAS-ENG P-E TYPE DIESEL-GEN SIZE 1.02 I-N 2

•1722 • FUEL-METER = M2 .. $ TO SEPARATE THIS GAS FROM OTHER USES
"1723 • HWG P-E TYPE HW-BOILER SIZE 15.0 I-N I ..

•1724 •

"1725 • DWH P-E TYPE DHW-HEATER SIZE .I0 I-N I ..

• 1726 •
•1727 " PLANT-PARAMETERS DIESEL-GEN-EFF .30 ..

"1728 •

"1729 " GAS-ENGINE CURVE-FIT TYPE=LINEAR COEF=(.2, .8) ,.

"1730 "

"1731 * _UIPMENT-QUAD DIESEL-I/O-FPLR= GAS-ENGINE ..
• 1732 "

"1733 " PEAK-SHAVE LOAD-ASSIGNMENT TYPE= ELECTRICAL L-R= 99

"1734 • P-E= GAS-ENG N= 2

"1735 " P-E: UTILITY N= 99 ..

• 1736 *
• 1737 " NORMAL-OP LOAD-ASSIGNMENT TYPE= ELECTRICAL L'R= 99

"1738 " P-E= UTILITY N= 99 ..

• 1739 "

°1740 " LOAD-MANAGEM[_qT PRED-L-R= 9 L-A= (DEFAULT, DEFAULT,NORMAL-OP)

•1741 " PRED-L-R= i00 L-A= (DEFAULT, DEFAULT, PEAK-SHAVE) .,

•1742 "

"1743 " ENERGY-RESOURCE RESOURCE ELECTRICITY ..

•]744 * ENERGY-RESOURCE RESOURCE NATURAL-GAS ENERGY/UNIT = 100000

•1745 " UNIT-NAME = THERMS FUEL-METERS = (MI,M2) ..

• 1746 " END ..
"1747 " COMPUTE PLANT ..

•1748 " INPUT ECONOMICS ..
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E O L P R O C E S S O R IN_P U T D A T A

Wed Nov 10 14s35:12 1993EDL RUN 6

• 1749 •
• 1750 * $ ENERGY CHARGE DESCRIPTION
• 1751 •
• 1752 • $ THIS IS A SIMPLE UNIFORM RATE FOR BOTH ENERGY AND D_MAND IN WHICH THE

• 1753 • $ WINTER AND SUMMER CHARGES ARE DIFFERENT. THE
•1754 • $ D_HAND CHARGE FOR S_R CARRIES FOR THE WHOLE YEAR AT 15 DOLLARSIKW

•1755 " S WITH A 100% RATCHET.

•1756 • $ A 10 DOLLAR/KW CHARGE WITH A 85% RATCHET IS LIMITED TO THE WINTER SEASON.

•1757 • $ THE METHOD OF CALCtT_ATING THE StagiER RATCHET IS BY SEARCHING FOR THE HIGHEST

•1758 • $ MONTH, WHERF_ THE WXNTER IS THE RUNNING AVERAGE OF 2 CONSECUTIVE MONTHS.
•1759 •

•1760 • ECONOMICS-REPORT S=(ES-D,ES-E,ES-F) ..

• 1761 "
•1762 • ELBC-COST = UTILITY-RATE RESOURCE = ELECTRICITY

• 1763 • EffERGY-CHG " .05

• 1764 • MONTH-CHGS - (500,500.500,I000,I000,I000,

"1765 * 1000,1000,1000,.%00,500,.%00)
"1766 * BLOCK-CHARGES ,, (S_ER-DEMAND,WINTER-DERAND)
"1767 • DEMAND-RATCHETS = (WIN-RATCHET, SUM-RATCHET) ..
• 1768 •

• 1769 " SU_MER-D_4AND = BLOCK-CHARGE BLOCK-SCH = SEASON

"1770 • SCH- FLAG = 2

"1771 • BLOCK1-TY PE = D_4ARD

• 1772 " 3LOCK1-DATA = (1,1S) ..
"1773 *

"1774 " WINTER-DEMAND = BLOCK-CHARGE BLOCK-SCH = SEASON
• 1775 • SCH- FLAG = I

"1776 • BLOCK I-TYPE = DIeD

• 1777 * BLOCK1-DATA = {1010) ..
• 1778 "

"1779 " WIN-RATCHET = RATCHET NUM-MONTHS = 2

•1780 " TYPE = AVERAGE

"1781 • FRACTION = .85

"1782 • SCH- FLAG :, 1

•1783 • RATCHET-SCH = SEASON ..
• 1784 "

•1785 • SUM-RATCHET = RATCHET HUM-MONTHS = 12

°1786 t TYPE = HIGHEST-PEAK
• 1787 " FRACTION = 1.0
• 1788 • SCH-FLAG = 2

• 1789 * RATCHET-SCH = SEASON ..
"1790 "

• 1791 • SEASON = SCH_.DULE

"1792 " THRU APR 12 (ALL,) (1,24)(1)

•1793 " THRU OCT 18 (ALL) (1,24)(2}
• 1794 " THRU DEC 31 (ALL) (1,24)(1) ..
"1795 "

•1796 " GAS-COST = UTILITY-RATE RESOURCE-- NATURAL-GAS

•1797 • ENERGY-CHG -- .6 ..
"1798 "

"1799 * END ..

"1800 " COMPUTE ECONOMICS ..
"1801 • STOP ..
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31-STORYOFFICE BLDG, CHICAGO- LOAD2 RUN6 PACKAGEDHEATPt,_4PSON PERIMETER DOE-2.1E-001 wed Nov 10 14,3S,12 1993SDL RUN 6
PXOHEAT PLq,tPS]I,'T£RIOR WITH HWCOILS

REPORT-SV-A $YST_t DESIGN PAN_I_']'ERS PERSYS I,W.ATH£RFIL£- TRY CHICAGO
.................-...........-........ .... .............................. .... .........-.....* ..... ..... .......... .... .°...........

SYSTD4 SYSTEM ALTITUD£ FIaOORAI_.A 14AX
TYP£ MULTIPLIER (SQFT ) PBOPLZ

PEgSYS PTAC 1. 020 251124.8 2976.

SUPPLY P.E"rURN oI2rSIDE COOLING HEATIHO COOLING HEATINGHEATPUMP
FAN EL]_C D_TA-T FAM I_BC DELTA-T AIR CAPACITY SI_ISISLE CAPACITY EIR EIR SUPP-HFAT

(CFM) (KW) (F) (CFM) (KW) (F) RATIO ;KBTU/HR) (SHR) (KBTU/HR) (BTU/BTU) (8TU/BTU) (KBTU/HR)

592471. 0.000 0.2 0. 0.000 0.0 0.000 0.000 0.000 0.000 0.44 0.37 -37.691

SUPPLY F.XHAUb_ MINIMUM OUTSID£ COOLING EXTRACTION HEATING ADDITION
ZONE FLOW FLOW FAN FLOW AIR FLOW CAPACITY SEMSIBLE RATE CAPACITY RATE
NAME (CFM ) (CFI4) (KW) RATIO {CFt4) (KBTU/HI_) (SHR) (KBTU/HR) (KBTU/HR) (KBTU/HR) MULTIPLIER

i_Z2 859. 0. 0.057 1.000 0. 21.19 0.74 17.29 -25.08 -31.71 $.0

RZ3 498. 0. 0.033 1.000 0. 12.92 0.71 10.01 -15 30 -18.36 4.0

RZ4 844. 0 0.056 1.000 0. 20.26 0.76 16.98 -23 98 -31.15 8.0

RZ5 1028. 0 0.06_ 1.000 0. 24.79 0.76 20.68 -29 34 -37.93 4.0

TZ2 843. 0 0.055 1.000 O. 20.72 0.74 16.97 -24 52 -31.12 240.0

TZ3 439. 0 0.029 1.000 0. 11.48 0.71 8.83 -13 59 -16.19 I20.0

TZ4 824. 0 0.054 1.000 0. 20.48 0.73 16.58 -24 24 -30.41 240.0

TZ5 999. 0 0.066 1,000 0. 24.11 0.75 20.10 -28.54 -36.87 120.0
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31-STORY OFFICE BLDG, CHICAGO - LOAD2 RUN 6 PACKAGED HEAT PUt4PSON PERIMETER DOE-2.1E-001 Wed Nov 10 14:35,12 1993SDL RUN 6
PKG HEAT PUI4PSINTERIORWITH IN COILS

REPORT- SV-A SYSTD4 DESIGN PARAMETEP.S CORESYI WEATHER FILE- TRY CHICAGO
...............................................................................-..---.........................................-..

SYNTI'_ SYSTEM ALTITUDE FLOORAREA MAX
NAME TYPE MULTIPLIER (SOFT ) PBOPLE

COP,ESY1 PSZ 1. 020 11900.0 60.

SUPPLY RETURN OUTSIDE COOLING HEATING COOLING HEATING HEAT Pt_qP
FAN ELEC DELTA-T FAN ELSC DELTA-T AIR CAPACITY SI_iSIBLECAPACITY EIR EIR SUPP-HEAT

(CFl4 ) (K'W} (F) (CFN ) (KM) (F) RATIO (KBTU/HR) (SHR) (KBTU/HR) (BTU/BTU) (BTU/BTU) (K.BTU/HR)

10924. 6.20S 1.8 0. 0.000 0.0 0,233 431.657 0,633 -419,990 0.36 0.37 -604,210

SUPPLY EXHAUST NINII4t94 OUTSIDE COOLING EXTRACTION HEATING ADDITION
ZONE FLOW FIOW FAN FI_ AIR FLOW CAPACITY SI_I911iLE RATE CAPACITY RATE
liAME (CFN ) (CWI4) (KM) PATIO {CFI4 ) (KBTU/HR) (SHR) (KBTU/HR) (KBTU/HR) (KBTU/HR) MULTIPLIER

RZ1 10924. 0. 0.000 1.000 2550. 0.00 0.00 224.16 *117.95 -412.93 1.0

FL.DI1 O. O. 0.000 0.000 O. 0.00 0.00 0.00 0.00 0.00 1.0
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31-_tORY OFlelCg BLIP, CHICAGO- LDJ_2 RUNo PACKAGEDHEATPUI4P$ON PERINE'TER DOE-2.1E-001 Wed Nov 10 14:35:12 1993SDL RUN 6
PKG HEATPUNPSINTERIORWITH HWCOILS -

REPORT-SV-A SYSTE)IDESIGN P/_'_ERS COP,_SY2 WEATHERFILE- TRY CHICAGO

SYSTEM 9YSTEH k3,TI_E F_OORAI1Ek MAX
NAME TYPE I¢3LTIPLIER (SOFT ) PEOPLE

COR_SY2 PSI 1. 020 357000.0 1800.

SUPPLY ILI_UPkl OUTSIDE COOLING HEATING COOLING HEATINGHEAT PUMP
le/Ol ELBC DE'LTA-T leAS/ Eff,BC DELTA-T AIR CAPACITY SI_ISIBLE CAPACITY AIR EIR SUPP-HEAT

(CFI4) (KW) (F) (CtrW| (KW) (ie) PATIO (KBTLI/I.IR) (SHR) (KBTU/HR) (BTU/BTU) (BTU/BTU) (KSTU/HI:I)

327726. 185.556 1.$ O. 0.000 0.0 0.233 13082.682 0.631-12729.096 0.36 0.37-17996.645

SUPPLY le.XHAUST NINII4UN OUTSIDE COOLING EXTRACTION HEATING ADDITION
ZONE FLOW FI_ leAN lebOW AIR _ CAPACITY S_$IBLE RATE CAPACITY RATE
HAME (CleM) (CI_ ) (IN) RATIO (CleM) (KBTU/HR) (SHR) (K.BTU/HR) (KBTU/HR) (KBTU/HR) MULTIPLIER

TEl 10924. 0. 0.000 1.000 2550. 0,00 0.00 224.16 -117.98 -412.93 30.0

P,,_t2 0. O. 0.000 0.000 0. 0.00 0.00 0.00 0,00 0,00 30.0
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31-STORYOrlelCE El,DO, CHICAGO- LOAf)2 RUH6 PACKAGEDHICATP_PS OH PERZI4_ER DOE-2.1E*O01 Wed H0v 10 14,3S:12 1993SD1,R_ 6
PKOHEAT PUHP9 INTERIOR WITH IN COILS -

Ul_l_- S_-A SYSTIDIDMIGN P;_UC_EP,.9 EASDI? WI_THERPILE- TRY CHICAGO
. _60 Q._e..e e.s--mue eooo .eke ._ ageee em a_t 40. _._ee e. _.. tee e _vmn eevea mv oo_ eeeQ e.g mee q_ Q4J es eu am Q_ 8 _'4' Q.." _ 41e ee. em_..em_ _a... e. aee _e m es. _.m oe e,FIO

SYS_I_4 $YS"?D4 kLTITUDI; FLOORAREA MAX
, NAME TYPE H_TIPLIER (SOP? ) PIDPLE

SASlIff PSZ 1. 020 20000.0 O.

SUPPLY P.E_Nt oLFrSID| COOLIlla HFATIHG C_LII_O HEATING
FAN ELI_ DELTA-T FN4 ELBC DELTA-T All CAPACITY $_SlBL| CAPACITY SIR SIR

(CFH ) (KW) (F') (CF'H) (IN) (r) RATIO (KBTU/HII) ISHR) IKItTU/HP.) IBTU/BTU) (lITU/rru) I
I

27200. 1S.649 1.0 O. 0.000 0.0 O.Ogt 834.335 0.699 -llSI.?6) 0.]6 0.]7

SUPPLY EX)U_Ug? Hi NIH_q¢ OU?SlDE C'O01,,IliO ID(TRA_ loft HEATING kDOl_'ION
ZOHE _ IrL,(Td FAH FLOH AIR _ CAPACITY S_SIl_| P_TE CAPACITY RATE

(CF'H ) (CFtl ) (IN) RATIO (CFN ) (KBTU/HR) (J;HR) (I(,BTU/HR) IKBTU/HP.) (leJITU/HI_)NUI,,TIPI,IlUq

A-S?OILAGE 27200. O, 0.000 1.000 2SSO. 0,00 O.O0 SS0.14 0.00 -1020,16 1.0
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31oS'FORYOFFICE EL,DO, CHICAOO- LOAD2 RUN6 PACKAGEDHI_? PU_PSOH PEnD4ETER DOE-2, IE-001 Wed Nov 10 i4635:12 19939DL RUN 6
PKa XI_T Pth4PSINTERIOR klITX HWCOILS -

REPOR?-SS-D PLN_ NOH'FHLYLOADSSU_qA.qYroe PIJd_l k'F_?HERFILE- ?RY CHICAGO

........ _ O O L I N (] ................ HEAT I N (_ ........... Z L E C * _ -

NAXDIUN 14AXD(_4 J_i_- NA,XDILM
COOLING ?Z]I4B DEyo W_F- COOLXI_ HEA'FING TZ)4E DRY* MIFF- HIP.A?ZNG 'I'RICk.I, I_1_

I_ItRGY OF Nk.X DUll DULl LOk.D EI_ROY OF 14AX llULli DLYLll LOAD EHEROY _AD
NON?H (IQTU) DY HR ?I_IP ?EMP (KES_JIHR) (I(BS_J) DY HII ?D4P ?EHP (KIIffU/HR) (Ww'H) (KW)

JAlg 0,00000 0.000 -S60.404 4 ? 2.r 2.f -16032.606 606630, 3669,092

rt| o,ooooo 0.000 .9s3.349 o 7 s.r $.r -9447.347 140446. 2741.611

M_E 0.00000 0.000 -91.999 24 9 7.F 6,r -4634,S41 S60?28. 2111.064

APE O.O000O 0.000 -2.0?0 19 7 )|.P 36.r -131.S69 937194. 27?2.2|6

NAY 0.00000 O.OOO 0.000 0.000 515266. 3056.260

JUN O.00000 0.000 0.000 0,O00 642143. 3263.217

J17L, 0.00000 0.000 0.000 0.000 71101). 9805.724

AUO 0.00000 0.000 0.000 0.000 698815. 3942.623

SEF 0.00000 0.000 0.000 0.000 561035. 9016.656

OCT 0.00000 O.OOO 0.000 4 I 49.F 41.F -0.001 471891. 2616.646
0

NOV 0.00000 0.000 -1.909 29 7 2O.r 27.F .200.750 512426. 2726.561

DE':. 0.00O00 0.000 -79.639 20 ? 23.F 22.r -?7?2.390 621607. 3066.273 "

TOTAL 0.000 -1097.161 6990170.

HAX 0.000 . * 16832.606 3805.724

I4AXI_JH DAILY INTEGRATRDCOOLINGI,OAD IDES DAY ) 0.000 (I_BTU)
HA,XINUHDAILY INTEGRATEDCOOLINGlOAD (WI'HFILE) 0.0O0 (XgTU)



g;i11' RUN I'O?AL LOAD IDII_GY ZN AUXZLZA.qY StJPUN_? SUP UNI? WkllY| HIL_? VA,IPF|Hr,AT INDOORirJUI
7011 OH UNPr ?o UtlZ'JP DIIIioY LOAD IHIIIOY OIHI_TID US| ICNtI_OY

(HOUIUI) (Ygi'FU) (I(STO) (NIl?U) (MB?U) (NIl?U) (NO?U) (iqlrru) (NIl?U)

3002. 71.101 43.773 0.221 0.000 0,000 0.000 0.000 0.000 38.928

IqJJ 4890. 112.129 6S. S22 0.206 0.000 0.000 0.000 0.000 0.000 39.994

NAt 10278. 23S.424 IiS.iSl 0,194 0.000 0.000 -14.091 0.000 0.000 30,80S

APt 34341. t?i.0S2 4S2.409 0.103 0.000 0.000 -17S.01S 0.000 00000 93.7S2

NAY 42321. 1197.330 50S.963 0.0S? 0.000 0.000 -331,246 0.000 0.000 126,760

31711 40095. 2227.109 927.S11 0.002 0,000 0.000 -0S5.999 0.000 0.000 104.579

J_ ?4030. 304S.257 1203.019 0,000 0.000 0.000 -1299.914 0.000 0.000 i09.980

AUO 66131. 2727.714 1060,362 0.000 0.000 0.000 -1140.027 0.000 0.000 194.969

||P 41827. 1454.120 605.753 0.029 0.000 0.000 -S)0.S53 0.000 0.000 154.160

OC? 23483. 434.922 3|4.4)| 0.094 0.000 0.000 -1S5.266 0.000 0.000 102.09_

NOV 9840. 272.60? 163.251 0.181 0.000 0.000 -530189 0.000 0.000 42.261

DIR 2136. 50.620 29.866 0.215 0.000 0.000 *0.0S) 0.000 0.000 14.612
semee_e eeoetaeeeo eaeeteeeee eeeeeoeeOe eeoe_oeeeo _e_eeeeeee Oee_moe*.e eueeQ_*eoe *e_eeeeee oe*_ae*e_*

AJNl_N,373182. 12904.307 5775.517 1.307 0.000 0.000 -4560.17) 0.000 0.000 1220.905

_IP/ IW]THPARASFF]CS) • 1.84 (I)TU/lffU)

CJIPF (WlTHOU_PAN_$ITIC$) • 2.2) (BTU/BI"U)
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31-J_OltY OZerlCE B/,DO, CHICAOO- 1_2 R_I 6 PACV_GSDHI_T PUNPSOH PERDI_'TER DOE-2.IE-001 Ned Nov 10 14130:12 199)$D|, RUN 6
PKGHEATPUMPSII_ERIOR WITH H'elCOILS -

PJt_Ol_- g$-O HI[A? PL_IPHV,A?INO SbI_41ARYfOR PZ,AHT1 k_A?HERFI_E- TRY CHICAGO

]

UNIT RUN _AJ, lOAD DI|I_Y IN ALIXILIAJIY SUPUNI? SUP UNI? HJIL2_EHP,A? Wk_'rg HEAT DEFROST INDOORirJ_
?I_ ON UNI_ TO UNIT I_Ei_GY LOAD EHEROY GDIIItJ,TED US| LOAD DtEH_SY

IHO_) |HJITU) (l_l?U) IMBTU) (MBI'U) (167U) (MI_U) (I_'FU) (MB'I'U) ()IB_U)

601. -229.743 216.t20 0.105 -109).122 1115.976 0.000 0.000 0.000 1)6.748

IVIIB I?). -275.077 229.612 0.095 -745.346 835.283 0.000 0.000 0.000 126.690

NAR 1263. -190.148 217.469 0.097 -2Sl.604 348.623 0.000 0.000 0.000 156.672

APR 912. -29.271 73.197 0.058 -33.808 75.602 0.000 0.000 0.000 87.262

NAY 141. -4.231 11.766 0.031 -1.722 4.900 0.000 0.000 0.000 )7.685

_1 O. 0.000 0.42? 0.001 0.000 0.000 0.000 0.000 0.000 6.021

O. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.068

ALKI O. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.950

UP 44. -1.223 5.910 0.016 -1.897 4.215 0.000 0.000 0.000 22.185

801. -14.514 37.153 0.053 -9.503 26.725 0.000 0.000 0.000 59.401

NOV 1349. -232.605 208.562 0.090 -145.872 302.443 0.000 0.000 0.000 124.209

i DEC 805. -493.906 410.498 0.091 -43).22) 731.929 0.000 0.000 0.000 168.024

AHHUAJ, 6781. -1470.721 141i.415 0.6]? -2716.257 ]400.696 0.000 0.000 0.000 928.715

.HSPF IW_t PARA$_CS) • 0.88 (B_/lrI'U)

H_PF {HZl'HOL/1'PARASZTICS): 0.86 (B'I'V/_/'U)
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31-STORY OFFICE BLDG. CHICAGO - LOAD2 RUN 6 PACEAOEO HEAT PUMPS ON PERIMETER DOE-2.1E-001 Wed Nov I0 14:35,12 19935DL RUN &
PMO HEAT PUMPS IHTERIOR WITH HM COILS -

REPORT* S$-A SYSTDI MONTHLY LOADS SUMMARY FOR PEASYS WEATHER FILE- TRY CHICAGO
.........0.......................° ......................... °...............0......°.............. °................. °....-........

........ COOL I N(_ ................ HEATING ........... E L E C * - -

MAXIMUM _XIM_ ELEC- MAXI_
COOLING TIME DRY- WET- COOLII_G HEATING TIME DRY- MET- HEATING TRICAL EL_

E_RG¥ OF MAX BULB BULB LOAD Eh'EI_Y OF NAX BULB BULB L_AD ENERGY LOAD
MONTH (14BTU) DY HR TIMP TEHF (KBTU/HR) (14BTU) DY I'IR TENP TDIP (I(BTU/HR) (KWH) (KW)

JAN 72.10081 25 15 47.F 42.P 2832.155 -561.895 12 7 -6.F -7.F -6938•614 278176. 2083.120

FEB 112.12880 2S 16 27•F 22•F 3870.774 *420•456 4 7 6.F 5.V -5891.914 2)1497. 1773.323

MAR 217.68666 3 15 76.F 65.F 5229.9S8 -179.899 24 7 6.F 5.F -4523.889 195998. 1356.587

AFR 690.48712 27 16 82,F 61•F 7096.853 -41•793 8 7 32.F 29.F -3850.892 201114• 1221.312

MAY 836.36127 20 15 76•F 67.F 7605.961 -3.178 6 8 37.F 33.F -808.234 193072. 1295.029

JUN 1178.62756 4 16 85.F 67.F 8359.129 0.000 0.000 238409. 1381.989

J_L 1395.03625 13 16 97•F 77.r 8973.516 0.000 0•000 267659. 1605.157

AUG 1263.06702 19 16 90,P 71•F 8468.173 0•000 0.000 254921. 1453.328

SEP 036.97095 17 16 82.P 66•F 7991.283 -2•318 22 8 34.F 31.F -834.356 207279. 1314.868

OCT 480.14542 5 16 74•F 62•F 6163.937 -17.142 21 7 30.P 29.F -1689.064 174905. 1069.788

NOV 210.97493 8 15 60.F 49.F 5984.566 -157.509 15 7 27.F 25.F -4795.658 183456. 1450.356

DEC 50.57640 10 15 41.F 35.F 3256.550 -369.000 9 7 13.F 12.F -4625.953 224671• 1449.199 •

TOTAL 7351.176 -1753.190 2651130.

8973.516 -6938.614 2083.120

3.73



31-STORY OFFICE BLDG, CHICAGO- _ON)2 RUN6 PACKAGEDHEATPUHPgOH PERZlqETERDOE-2.1E-001 Wed Nov 10 1483_z12 19938DL RUI¢ &
PKGHEAT PU_Pg IHTERIORWITH IN COILS

REPORT-95-J SYST_ PEAXHEATINOANDCOOLII_ DAYSFOR FEI_YS WEATHERVILE- TRY CHICAOO

..... COOL ING ........ HEAT I NO- - - DAY COOLING PEAK

31JI, 13 JAN 12 _ 7

HOURLY HOURLY HOURLY
COOLIIR2 SENSIBLE DRY- MET- HEA?II_ DRY* MET- COOLII_ SENSIBLE DRY- MET*

LOAD HEAT BULB 8UIA LOAD BULB BULB LOAD HEAT BULB BULB
HOUR (K.BTU) RATIO Tl_4P TDIP (KB?U) TDIP TI_IP (KBTU) RATIO TDIP TIDIP

1 0.000 0.000 76.r 66.r -3881.075 S.F 4.r 0.000 0.000 69.r 62.P
2 0,000 0,000 74.F 66.F 0,000 3.F 2.F 0,000 0,000 69.F 62.F
3 0,000 0,000 74.F 6S.P -4950.817 1.P 0.F 0.000 0,000 69.F 63.F
4 0,000 0,000 73.F 62.F 0,000 -2.F -3.F 0,000 0,000 69.F 63,F
5 0.000 0,000 72.F 62.F -4859.410 -4.F -5.F 0.000 0,000 68.F 63.F
6 0,000 0,000 72.F 63.F 0 000 -5.P -6.r 0,000 0,000 68.F 63.P
7 4026.084 0.982 73.F 65.P -6938 614 -6.F -7.r 4657.491 0.989 70.F 66._ u
0 5852.839 0.894 76.F 69.F -5074 480 -7,F -7.F 6418.005 0.905 74.F 68.P
9 7047.918 0,908 82.F 72.P -1759 835 -8.F -8.F 7035.097 0.914 78.F 71.F

10 7022.809 0.926 86.F 74.F -1506 036 *7.F -7.F 7519.620 0.930 82.F 73._
IX 6920.147 0,944 89.F 76.F -ll00 898 -4.F -5.F 6831.383 0,9S3 85 F 73.P
12 6555,083 0.916 93.F 78.F -814.904 0.P 0.F 65S2.890 0,922 87 F 72.F
13 6930.823 0.896 95.F 78.P -589.505 4.F 2.F 6978.472 0.916 88 F 72.F
14 8185,547 0.910 96.F 77.F -309,692 6.F 4.F 7019.372 0.924 89 F 72.F
15 8973,516 0.921 97.r 77.F -376.811 4.F 2.F 8065.037 0.935 90 F 72.P
16 6405.962 0.941 g7.F 78._ -510.841 3.F 1.F 6072.042 0,953 88 F 73.F
17 5865.767 0.962 99.F 77.F -I008.031 I.F 0.F 6465.28S 0,971 87 F 72.F
18 0.000 0.000 97.F 76.P -1451.036 -2.F -3.F 0.000 0.000 86 F 72.F
19 0,000 0.000 95.F 75.F 0,000 -4,F -5.F 75.950 1.000 84.F 70.F
20 0,000 0.000 93.F 7S.F 0.000 "4.F -5.F 0.000 0.000 81.F 69.F
21 0.000 0,000 90.F 74.P -513,733 -3.F -4.F 0,000 0.000 80.F 68.r
22 O.000 0,000 87.F 73.F 0.000 -3.F -4.F 0.000 0,000 77.F 67.F
23 0.000 0.000 86.F 73.F -1029.106 -2.F -3.F 0.000 0.000 76.F 68.P
24 0,000 0.000 8S.F 73,F 0,000 -I.F -2.F 0,000 0.000 7S.F 67.F

-------- -------- .......i.

SI_I 74490.664
MAX 8973.516 -6938.614

SYSTI'_4-TYPE PTAC SQF'T/TON J 35.0
COOLINGPEAK 35.73 (BTUIHR- SQF'I.') HEATINGPEAK -27.63 (8TU/HR- SQFT)
SUPPLYAIR PEAKFL(_ 2.36 (CFM/SQFT) MIN-OAtPERSON 0.00 (CFM )
OA FRAC AT CLG PEAK 0.000 OA FRAC AT HTG PEAK 0.000

* ASTERISKS INDICATEHOURSLOADS NOTMET

3.74



31-STORY OFFICE BLDG, CHICAGO- LOAD2 RUt1G P_CKAGEDHEATPt_lPS ON PEitDIETER DOE-2.1E-001 Wed Nov 10 14:35z12 1993SDL RUN 6
PKGHEATPUHPSINTERIORWITH H_ COILS

EE_'_'?- SS-Q HEATPUMPCOOLINGS',aI_ARYFOR PERSYS WEATHERFILE- TRY CHICAGO
.... ......... ..... ........ ............... ........ ..... ........ .. ......... .... ......... . ......... . .......................... . ......

UNIT RUN TOTAL LOAD _ERGY XN AUXILIARY SUP UNIT SUP UNIT WASTE HEAT WASTE HEAT INDOOR FAN
TIME ON UNIT TO UNIT _ERGY LOAD ENERGY G_ERATED USE ENERGY

(HOURS) (IQTU) (IQTU) (M_'U) (HBTU) (IQTU) (HBTU) (14ETU) (HB'rU)

JAIl 3002. 71.101 43.773 0.000 0.000 0.000 0.000 0.000 0.000 0.534

FEB 4890. 112.129 65.522 0.000 0.000 0.000 0.000 0.000 0.000 0.885

MAR 10272. 217.687 155.236 0.000 0.000 0.000 0.000 0.000 0.000 1.358

APR 34289. 690.487 346.282 0.000 0.000 0.000 0.000 0.000 0.000 4.574

MAY 42230. 836.361 392.750 0.000 0.000 0.000 0.000 0.000 0.000 5.693

JUN 60694. 1178.628 535.701 0.000 0.000 0.000 0.000 0.000 0.000 8.280

JUL 73744. 1395.036 641.517 0.000 0.000 0.000 0.000 0.000 0.000 11.142

AUG 65871. 1263.067 580._71 0.000 0.000 0.000 0.000 0.000 0.000 9.101

SEP 41689. 836.971 409.189 0.000 0.000 0.000 0.000 0.000 0.000 5.813

OCT 23429. 488.145 270.375 0.000 0.000 0.000 0.000 0.000 0.000 3.228

NOV 9822. 210.975 132.275 0.000 0.000 0.000 0.000 0.000 0.000 1.432

DEC 2136. 50.576 29.822 0.000 0.000 0.000 0.000 0.000 0.000 0.362
....... .......... ...... ....- _....°... ............. .... .... .... ....... . ......... .. .......... . ......

ANN'OAL372068. 7351.163 3602.714 0.000 0.000 0.000 0.000 0.000 0.000 52.401

CSPF (WITH PARASITICS) = 2.01 (BTUIBTU)

CSPF (WITHOUT PARASITICS) = 2.04 (BTU/BTU)

3.75



31-STORYOFFICE BLDG, CHICAGO- LOAD2 RUN6 PACKAGEDHEATPI_4I)SOR PERI)tETER DOE-2.1E-001 Wed Nov 10 14:35:12 1993SDL RUN 6
PKGHEAT PUMPSINTERIOR WITH HWCOILS

REPORT-SS-Q HEATPUMPHEATINGSt,_IARY FOR PERSYS WEATHERFILE- TRY CHICAGO
. ........ . .... .. ..... ....... .... . .............. ....... ........ ....... ....... ..... ............. . ....... . ................. ..... ....

U_IT RUN TOTAL LOAD ENERGY IN AUXILIARY SUPUNIT SUP UNIT WASTE HEAT WASTE HEAT DEFROST INDOOR FAN
TIME ON UNIT TO UNIT ENERGY LOAD ENERGY GDIERATED USE LOAD ENERGY

(HOURS) (MBTU) (MBTU) (M_ru) (NBTU) (MFrU) (N_U) (NETU) (NBTU) (MSTU)

JAN 499. -4.814 6.572 0.000 -557.081 1118.976 0.000 0.000 0.000 3.239

FEB 760. -5.629 9.726 0.000 -414.827 835.283 0.000 0.000 0.000 2.378

MAR 1173. -11.175 14.659 0.000 -168.724 348.623 0.000 0.000 0.000 1.007

APR 893. -7.985 11.239 0.000 -33.808 75.602 0.000 0.000 0.000 0.229

MAY 138. -1.455 2.676 0.000 -1.722 4.900 0,000 0.000 0.000 0.018

3I,,'N O. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

JUL 0. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

AUG 0. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

SEP 44. -0.421 1.379 0.000 -1.897 4.215 0.000 0.000 0.000 0.013

OCT 792. -7.559 10.563 0,000 -9.583 26.725 0.000 0.000 0.000 0.095

NOV 1254. -12.574 17.337 0.000 -144.934 302.443 0.000 0.000 0.000 0.876

DEC 605. -4.072 7.770 0,000 -364.929 733.929 0,000 0.000 0.000 2.093

ANNUAL 6158. -55.685 81.920 0.000 -1697.505 3450.696 0.000 0.000 0.000 9,947

HSPF (WITH PARASITICS) = 0.50 (BTU/BTU)

HSPF (WITHOUTPARASITICS) = 0.50 (BTU/BTU)

3.76



31-STORY OFFICE BLDG, CHICAGO- LOAD2 RUN6 PACKAGEDHEATPUPS ON PERIMETER DOE-2.1E-001 Wed Nov 10 14.35:12 1993SDL RUN 6
PKGHEATPUMPSIHTERIORWITHHWCOLLS -

REPORT- SS-A SYSTD4 MONTHLY L_ADS S_4MARY F_R CORES¥1 WEATHER FILE- TRY CHICAGO
........... .... .............°. ......... . ..... . .... ... ......... ..° .......... ...-.. .... ..-. ...... ..° ....... . ............... .... ....

........ COOLING ................ HEATING ........... ELEC- --

MAXIMOH MAX_ ELEC- MAXD4_
COOLING TIME DRY- MET- COOLING HEATING TIME DRY- WET- HEATING TRICAL ELE

ENERGY OF MAX BULB BULB LOAD ENERGY OF MAX BULB BULB LOAD ENERGY LOAD
MONTH (MBTg) DY HIP. T_IP TEMP (KBTUIHR) (MBTU) DY HR TDIP TIDIP (KBTU/HR) (IO_) (KW)

JAN 0.00000 0.000 -49.982 4 6 3.F 3.F -630.566 11204, 68.011

FEB 0.00000 0.000 -41.290 B 7 5.F 5.F -527.026 10809 72.539
i

MAR 0.35130 3 14 74.F 64.F 177.610 -26.101 1 7 28.F 26.F -350.827 12694 65.774

APE 3.12756 28 15 78.F 68.F 128.748 -5.252 8 7 32.F 29.F -181.151 10455 50.841

NAY 7.69900 21 13 87.F 76.F 214.365 -0.915 I0 7 41.F 39.F -146.166 9333 52.800

JUN 30.05409 21 16 82.F 72.F 271.985 0.000 0.000 11912 58.112

JUL 55.32556 19 14 90.F 75.F 342.844 0.000 0.000 13552 69.549

AUG 46.67692 16 16 86.F 73.F 290.667 0.000 0.000 12998 62.229

SEP 14.40371 10 16 82.F 70.F 200.241 -0.253 23 9 39.F 36.F -32.541 10312. 51.600

OCT 1.45965 12 I0 63.F 61.F 170.105 -2.828 21 7 30.F 29.F -159.663 8972. 47.615

NOV 1.11517 2 16 77.F 62.F 94.408 -20.489 29 7 28.F 27.F -424.236 11432. 69.041

DEC 0.00000 0.000 -39.674 27 7 31.F 30.F -528.149 14209. 73.763 -
... ......... . ....................................... .

TOTAL" 160.213 -186.782 137873.

_X 342.844 -630.566 73.763

3.77



31-STORY OFFICE BLDG, CHICAGO- LOAD2 RUN6 PACKAGEDNEATPUNPSON PERIMETER DOE-2.1E-00I Wed Nov 10 14:35:12 1993SDL RUN 6
PKG HEATPUMPSINTERIORWITH HWCOILS -

REPORT- SS-J SYSTEM PEAK HEATING AND COOLING DAYS FOR CORESYI WEATHER FILE- TRY CHICAGO
.... ........ ..... ...... . ...... .. ..... . ............... .. ...... . ..... ....................... .. ..... ... ..... ..°.. ........ . ...... °...

..... COOLING ........ H EAT I NG- - - DAY COOLING PEAK

JUL 19 JAN 4 JUL 19

HOURLY HOURLY HOURLY
COOLING SENSIBLR DRY- WET- HEATING DRY- WET- COOLING SENSIBLE DRY- WET-

LOAD HEAT BULB BULB LOAD BULB BULB LOAD HEAT BULB BULB
HOUR (KBTU) PATIO TEMF TD4F (KBTU) TEMP Ti_4P (KBTU) PATIO TDIP TEMP

1 0.000 0.000 79.F 72.F 0.000 6.F 6.F 0.000 0.000 79.F 72.F
2 0.000 0.000 79.F 72.F 0.000 5.F 5.F 0.000 0.000 79.F 72.F
3 0.000 0.000 79.F 72.F 0.000 4.F 4.F 0.000 0.000 78.F 72.F
4 0.000 0.000 78.F 72.F 0.000 4.F 4.F 0.000 0.000 78.F 72.F
5 0.000 0.000 77.F 72.F 0.000 3.F 3.F 0.000 0.000 77.F 72.F
6 271.403 0.981 79.F 72.F -630. 566 3.F ).F 271.403 0.981 78.F 72.F
7 289.034 0.994 77.F 72.F -515.655 2.F 2.F 289.034 0.984 77.F 72.F
0 325.670 0.735 79.F 72.F -484. 139 2.F 2.F 325.670 0.735 79.F 72.F
9 329.249 0.740 82.F 72.F -622.435 4.F 3.F 329.249 0.740 82.F 72.F
I0 331.076 0.743 85.F 73.F -574.197 7.F 6.F 331.076 0.743 85.F 73.F
11 338.617 0.751 88.F 74.F -561.365 II.F 9.F 338.617 0.751 88.F 74.F
12 329.977 0.746 89.F 74.F -518.553 I6.F 13.F 329.977 0.746 89.F 74.F
13 342.844 0.731 90.F 75.F -507.017 I8.F 15.F 342.844 0,731 90.F 75.F
14 338.400 0.726 89.F 75.F -473.255 20.F 16.F 338.400 0.726 89.F 75.F
15 337.602 0.734 90.F 75.F -442.998 20.F 16.F 337.602 0.734 90.F 75.F
16 322.681 0.726 91.F 76.F -420.390 20.F 16.F 322.681 0.726 91.F 76.F
17 301.943 0.738 90.F 75.F -420.539 19.F IS.F 301.943 0.738 90.F 75.F
18 0.000 0.000 86.F 74.F -428.133 16.F 13.F 0.000 0.000 86.F 74.F
19 0.000 0.000 86.F 74.F 0.000 13.F ll.F 0.000 0.000 86.F 74.F
20 0.000 0.000 80.F 72.F 0.000 ll.F 9.F 0.000 0.000 80.F 72.F
21 0.000 0.000 79.F 72.F 0.000 10.F 8.F 0.000 0.000 79.F 72.F
22 0.000 0.000 77.F 71.F 0.000 ll.F 9.F 0.000 0.000 77.F 71.F
23 0.000 0.000 76.F 71.F 0.000 ?.F 6.F 0.000 0.000 76.F 71.F
24 0.000 0.000 74.F 70.F 0.000 6.F 5.F 0.000 0.000 74.F 70.F

.........................

SL_ 3858. 496
MAX 342.844 -630.566

SYSTEM-TYPE PSZ SQFT/TON 416.5
COOLING PEAK 28.91 (8TU/HR- SQFT) HEATINGPEAK -52.99 (BTU/HR- SOFT)
SUPPLY AIR PEAK _ 0.92 (CF141SQFT) HIN-OA/PERSON 42.50 (CFM )
OA FRAC AT CLG PEAK 0.233 OA FRAC AT HTG PEAK 0.010

• ASTERISKS INDICATEHOURSIX)ADSNOT MET

3.78



)I-STORYOFFICE BLDG0 CHICAGO - LOAD2 RUN 6 PACKAGED HEAT PUNPSON PERIMETER DOE-2.1E-001 Wed Nov I0 14:35:12 1993SDL RUN 6
PKG HEAT PUMPS 1NTERIORWITH HW COILS

REFORT- SS-Q HEAT t_'NP COOLING SI,q_4ARYFOR CORESYI WEATHER FILE- TRY CHICAGO
..... ..... ...................... ..... ............... ...... ............... .... ............ ..... ... ......... .... ........ ...........

UNIT RUN TOT/_LLOAD ENERGY IN AUXILIARY SUP UNIT SUP UNIT WASTE HEAT WASTE HEAT INDOOR FAN
TIME ON UNIT TO UNIT ENERGY LOAD ENERGY GENERATED USE ENERGY

(HOURS} (NBTU) (I@TU) (NBTU) (N_U) (NBTU) (14BTU) {NBTU) (HB'I'U}

0. 0. 000 0. 000 0.051 O.000 0.000 O.000 0. 000 0. 000 1. 040

FEB 0. 0. 000 0. 000 0.046 O.000 0. 000 0. 000 0. 000 0.000 1.030

LqAR 1. 0. 351 0.109 0. 039 0.000 0. 000 -0. 276 0. 000 0. 000 0.472

APR 20. 3.128 2.074 0.021 0.000 0.000 -3.121 0.000 0.000 1.523

MAY 40. 7. 699 4• 387 0. 013 0.000 0.000 -7. 252 0. 000 0. 000 2. 842

JUN 89. 30.054 12.103 0.001 0.000 0.000 -25.294 0.000 0.000 5.39.%

JUL 127. 55,326 18.621 0.000 0.000 0.000 -44,368 0.000 0.000 5.406

AUG 109. 46.677 15.546 0.000 0.000 0.000 -37.334 0.000 0.000 5.642

SEP 60. 14.404 7.448 0.006 0.000 0.000 -13.111 0.000 0.000 4.119

OCT 14. 1. 460 0. 822 0. 019 0.000 0. 000 - 1. 369 0. 000 0. 000 1.105

NOV 7, I.115 0.799 0.037 0.000 0.000 -I.148 0.000 0.000 O.579

DEC 0, O.000 0.000 0.044 0.000 0.000 0.000 0.000 0.000 O.225

ANNUAL 467. 160.213 61.908 0.276 0.000 0.000 -133.273 0.000 0.000 29.377

"CSFF (WITH FARASITICS} = 1.75 (BTU/BTU)

CSFF (WITHOUT PARASITICS)= 2.59 (BTUIBTU)

3.79



31-STORYOFFICE BLDG, CHICAGO- LOAD2 RUN6 PACKAGEDHEAT PUMPSON PERIMETER DOE-2.1E-O01 Wed Nov 10 14:35:12 1993SDL RUN 6
PKGHEATPUMPSINTERIOR WITH HWCOILS -

REPORT- 9S-O HEATPUMPHEATINGS_R¥ FOR CORESY1 k_.kTHERFILI_- TRY CHICAGO
..°..°........ ..... ................................. ..... ................... .... .....°......... .... .........................--...

UNIT RUN TOTALLOI_D I}]EI_Y IN AUXILIP,RY SUP BIT SUP UNIT WkSTe HEAT WASTEHEAT DEFROST INDOOR FAN
TIME ON UNIT TO UNIT _qERGY LOAD ENERGY GENERATED USE bOAD ENERGY

(HOUP,S) (MBTU) (HBTU) (NBTU) (MB'ru) (HBTU) (MB'ru) (MB'ru) (H_L1} (MBTU)
.......... .......... .......... .......... .......... .......... .......... .......... .......... ..........

JAN 75. -18.911 11.695 0.051 -31.026 0.000 0.000 0.000 0.000 4.129

FEB 79. -19.717 11,806 0.046 -21.573 0.000 0.000 0.000 0.000 3.861

HAR 70. -20.461 13.111 0.041 -5.640 0.000 0.000 0.000 0.000 5.427

APE 17. -5.252 5.054 0.026 0.000 0.000 0.000 0.000 0.000 3.883

NAY 2. -0.915 1.402 0.016 0.000 0.000 0.000 0.000 0.000 1.920

,.,'UN 0. 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.054

JUL 0. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

AUG 0. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

SEP 1. -0.253 0.561 0.008 0.000 0.000 0.000 0.000 0.000 0.901

OCT 8. -2.828 3.633 0.025 0.000 0.000 0.000 0.000 0.000 3.743

NOV 70. -19.552 11.898 0.042 -0.937 0.000 0.000 0.000 0.000 4.462

DEC 137. -33.847 20.778 0.044 -5.827 0.000 0.000 0.000 0.000 5.180
.... ... .... . .... . .......... ......... ...... ..... .°..°.. ........ ....° .......... . ........ . ....... ...

ANNUAL 459. -121.735 79.938 0.299 -65.003 0.000 0.000 0.000 0.000 33.560

HSPF (WITH FAP.A$ITICS) - 1.94 (BTUIBTU)

HSPF (WITHOUTFARASITICS) • 2.34 (BTU/BTU)

3.80



31-STORY OFFICE BI,DG, _TCAGO - loAD2 RUN6 PACKAGEDH_T PUMPSON PER_ER DOEo2,iE-O01 Wed Nov 10 14:35_12 1993SI)L RUN &
PKGHI_,T PUMPSI_Yr£RIORWITH HWCOII_ -

UFOI_- $S-k SYb"?EMHOI_'I_Y LOADSSI,qOOJYFOil CO1_$Y2 I_,ATH£RFZLe.. TIW CHICAOO

........ C O O L Z N G ................ H E A T I _ (] ........... _ r" _ C " " "

NAXDrdN MAXI]4UM I_EC- NAX]XUM
O_OLIH(; T1]_ DRY- WJ_- COOLINO HI_YII;4] YI)IE DRY- WET- HFJ_?INO TRICAL !_!_

ENERGY OF NAX llULII B_,J_ lOAD P,J_ROY OF i4kX BULB BULB lOAD EHERGY lOAD
NOlffH (HBTU) DY HR ?IDIP YENP (KlffU/HIt) (lglYU} DY Hit ?DIP ?l_qP (KBTU/HR) (KiWi) 4104)

JAN 0.00000 0.000 -711.032 4 7 2.r 2.F -15790.595 290457. 1634.263

FIB 0.00000 0.000 -55_.677 $ 7 5.r S.P -8624.273 280702. 1725.035

K4R 17.38572 3 10 63.P S9.r 3154.257 o235.833 1 ? 28.T 26.F -5492.975 321409. 1558.530

APR 182.4370& 28 15 ?8.F 60.F 4773.467 -16.035 1 7 40.F 37.F -2005.673 296435. 1424.24S

NAY 351.74741 21 13 87.F 76.r 6560.207 -1.861 13 9 47.F 43.F -316.810 286095. 1644.077

1008.42896 21 16 i2.F 72.T 8109.690 0.000 17 0 54,F 48.F -0.003 361649. 1738.221

1S62.11914 19 14 90.F 75.F 9760.990 0.000 0.000 398291. 2035.813

AUO 1389.13306 16 15 85.P ?3.F 8&39.983 0.000 0.000 388669. 1867.276

SEF 595.80469 10 16 82.T 70,F 6049.269 -0.549 23 9 39.F 36.F -178.341 318866. 1562.074

OCT 143.77969 29 16 64.F 62.F 3011.577 -4.129 21 9 31.F 29.F -243.529 268247. 1419.950

NOV 60.05118 2 16 77.F 62.F 3750.414 -200.479 29 7 28.T 27.F -6499.085 290898. 1704.842

DEC 0.04403 2 14 43.F 38.F 44.028 -518.455 27 ? 31.F 30.F -8632.745 354817. 1880.844 "
. ........ ..... ..... . ....... . ......... .... ..... .......

TOTAL 5310.937 -2247.051 3856427.

MAX 9760.990 -15790.595 2035.B13

3.81



!
31-S_)RY OFtqCle BLDG, CHICAGO- LON)2 RUN6 PACKAGEDHEAT PUMPSOH PER_P.'rER DOE-2.tE-O01 Wed Nov 10 1413S,t2 19939DL RUM &

FKG HEA? PUMPSII_ERZOR WZI'HHWCOILS -
MFOI_- SS-J gYSTI0MPEAKHEA?%HOANDCCX)LIIIGDAYSPOR COP.UY2 k'_?HIER PZLI_* TRY CHICAGO
e... e..e.e. @e @. @e. * ,dl.e m.. t. e. e ee e* m.....e, e .@ ... _I_nO.ie* eeo. em._. es e..e.s, s .... e.... @. s.. me e e se.s *m s .e e *. me.........., ee e .....@ eso

..... COOLI NO ........ HEA? tNO-- - DAY COOLINO PEAK

J_ 19 JAN 4 _ 19

HOURLY HOURLY HOURLY
COOLINO 8P,NSIBL,B DRY- tlq_- HEA?INO DRY- MET- COOLINO SEIISIIILE DRY- WI2-

LOAD HEAT _ BULB LOAD BULB BULB LOAD HEAT BULl BULB
HO_t (KBTU) RATIO TfD4P TfUqP (KB_) Tl_lqP TIDIP (KDTU) RATIO ?D4P TI_P

1 0.000 0.000 79.r 72.V 0.000 6.F 6.r 0.000 0.000 79.P 72,F
2 0.000 0.000 79.r 72.P 0.000 S.r 5.r 0.000 0.000 79.P 72.F
3 0.000 0.000 75.P 72.P 0.000 4.P 4.r 0.000 0.000 75.F 72.F
4 0.000 0.000 7i.F 72.r 0.000 4.r 4.P 0.000 0.000 78.P 72.F
5 0.000 0.000 77.r 72.T 0.000 3.r 3.r 0.000 0.000 77.F 72.r
6 7122.529 0.979 75.F 72.r 0.000 3.r 3.r 7122.529 0.979 70.r 72.F
7 7030.493 0.982 77.P ?2.7 -15790.595 2.F 2.7 7030.493 0.902 77.7 72.P
$ 9172.132 0.724 79.P 72.7 -11090.229 2.7 2.7 9172.132 0.724 79.7 72 7
9 9321.367 0.729 82.P 72.7 -12985.613 4.7 3,7 9321.367 0.729 O2.F 72 F

10 9392.709 0.733 85.7 73.F -11300.$96 7.7 6.7 9392.706 0.733 OS.P 73 7
11 9634.715 0.742 89.r 74.7 -10445.363 II.P 9.7 9634.715 0.742 95.7 74 7
12 9367.346 0.736 89.F 74.F -9437.440 16.7 13.F 9367.346 0.736 09.V 74 7
13 9760.990 0.719 90.F 75.7 -9234.56| 18.7 15.F 9760.990 0.719 90.F 75 F
14 9588.977 0.712 O�.F 75.7 -9357.201 20,7 16.7 9580.977 0.712 89.P 75 7
15 9522.103 0.719 90.F 75.F -7801.985 20.7 16.7 9522.103 0.719 90.7 75 P
16 9024.058 0.708 91.7 76.7 -7367.301 20.7 16.7 9024.058 0.708 91.7 76 F
17 0399.319 0.718 90.F 75.7 -7592.999 19.7 15.P 8359.319 0.719 90.7 75.7
18 0.000 0.000 86.P 74.7 -7964.269 i6.7 13.7 0.000 0.000 66.P 74,7
19 0,000 0.000 96.r 74.7 0.000 13.7 11.F 0.000 0.000 06.7 74.7
20 0.000 0.000 O0.F 72.F 0.000 11.P 9.F 0.000 0.000 80.P 72,F .
21 0.000 0.000 79.7 72.7 0.000 10.P 0.7 0.000 0.000 79.P 72.7
22 0.000 0.000 77.7 71.7 0.000 11.7 9.7 0.000 0.000 77.P 71.7
23 0.000 0.000 76.P 71.7 0,000 7.F 6,7 0.000 0.000 76.F 71.7
24 0.000 0.000 74.F 70.7 0.000 6.7 5.7 0.000 0.000 74.7 70.F

. .... .°. ....°.°° ..°..°...

SUM 108096.742
9760.990 -15790.595

SYSTE:H-TYP£ PSZ SQFT/TON 438.9
COOLINGP£AK 27.34 (BTUIHR- SOFT) HEATII4QFEAX -44.23 (BTUIHR- SQFT)
SUPPLYAIR PFJ_ FLOW 0.92 (CF'H/SOFT) NIH-OA/PERSON 42.50 (CFI( !
OA FRACAT CLG PEAl( 0.233 OA FRACAT HTG PEAK 0.010

" ASTERISKS INDICATE HOURS LOADS NOT HEr

3.82



31*Sl_RY OrrTC| BI,DO, CHICAQO- LOAD2 RUH6 PACKAO|DHEAT PUNP8ON PERI$4ETgRDOE-2.1|-001 Wed Nov 10 14_)Ss12 1993SDI,RUN i
PKOHEATP_CP$ IHTtRIOR MITH HWCOILS -

REPORT-iI-Q Hr.A?P_qP COOLINGSU_¢ARYFOR CORESY2 k'(,ATHERr_LE- TRY CHZCAOO

UNZT RUN 'IOTA/, LOAD EHER(;YXll AUX|r,|AJtY SUP UNXT HUP t/HI? WAJPI'|HEAT MA._| HEAT XI4DOOIIIrAJI
TZB OH UNIT TO UNIT _EAOY LOAD _ROY ODiL_4TKD US| WIJOY

(HOUU) (KBTU) IHl?U) (N_U) (NflTU) (NSTUI (NBTU) ()arru) INBTU)

O. 0.000 0.000 0.0HI 0.000 0,000 0.000 0.000 0.000 ]1.|12

MIB 0. 0,000 0,000 0,046 0.000 0.000 0.000 0,000 0,000 32.1?T

Nal S. 17.386 10.305 0.042 0.000 0.000 -14.41§ 0.000 0.000 29.924

APR 32. 102.437 104.052 0.024 0.000 0.000 -171.894 0.000 0.000 11.014

NaY 48. 351,747 100,274 0,014 0,000 0,000 o324.014 0,000 0,000 111,975

90. 1000.429 376.077 0,001 0.000 0,000 -030.704 0,000 0,000 162.171

,.Ti/L 119. 1562.119 530.457 0,000 0,000 0.000 -1255.545 0.000 0,000 162,171

AUG 107. 1309133 462,023 0.000 0.000 0,000 -1110.694 0,000 0,000 169.2S0

HZP 6S. 595.805 266.$99 0.007 0.000 0.000 -$17.642 0.000 0.000 136.?S1

OCT 35. 143.780 112.716 0.023 0.000 0.000 -153.198 0.000 0.000 91.302

NOV 10. 60.051 30.016 0.040 0.000 0.000 -S4.040 0.000 0,000 34.107

DZ-C 0. 0.044 0.044 0.044 0.000 0.000 -O.0S3 0.000 0.000 7.722

A_A/, 512. 5310.931 2080.567 0.292 0,000 0.000 -4434.899 0.000 0.000 1049.930

(:$PF (HZTH PAP,AS_ZCg) • 1.70 (rrU/B'I'U)

CSPie (Y/ITHOU?PNqASITICS) • 2.55 (lrFu/B'ru)

3.83



]l-Jl_OllY OPPICl Ill,DO, CHICAOO- I+0AI)2 111311I PACI_OlD HI_? PUNP| Oll I'R_I_IIII DO|-2.ii-001 Wed Hov 10 14a]Ss12 ItgSSDL, ll_ 41
IPKOHI_'JPlq.q4Pl tl_|lllOll WI?H 14WCOILS -

UPOIPP- IS'0 HEAT1_4+ HEAtIMCISL_IJkRYPOll COUIY| krl_fH|lq fill- fRY CHICAGO
_ll elellll ! el elm 1411 _+ ! Q im a al Q''II'll _ el II _+11+o O Illllel _ el OIl+ _ "6 Oa6 OO le mm. eo _e eJ e+ t,_ el _ +1W el _ IS 16.11,111 ,el W _ ,J ,ll el. el _ e IS +e. e _ 41 _+ *_ _.. dl 10 .! e,_+O • ! .+ I _1 ee 4_ o4_e mll dim ell ,O •

UNIT IIUIM ?Ol+Jd+LOAD l)ILqO¥ Itli AUX|LZklIY SUP UNIT IiUP 17t1|? WAJI'I HI_T *I/A,S?| HEAT P|Pl_Irr tliDOOIIIf)d4
?DII OH Utl_ 1'0 UNIt DlU_f I,¢MILO l#lllOY OEItlr_?P,I) UJII LOAD Off,ROY

(HOUllUI) IKll_) (14TrU) (MIFU) IMrPuI (NIII'U) IMI_U) (KrlPU) (MtTUI (NITU)
4111 41141 II O II1+We + t _ eP 4t'e ! _1141 41 i I1_I e et el e 41 ee el et i II 41+el+.I U ,ilt*O O i el e 41111,11O _ ek II II IIe il el ql i _ IP I1+el ! le 0 m e I_ el _ i 411+ ,It, e ,II. dl1,11el el i m im el. _el_l_ me_e O I 41e ,ib el Q ,il ,e Q

,7'All 22. -201.017 191.SS3 0.094 -SOS.01S 0.000 0.000 0.000 0.000 123.237

Illl 34. -249,730 200.0t3 O.OSO -301,947 0.000 0.000 0.000 0.000 1i4.S49

NAt 19. -1S0,S13 109.&99 0.0S4 .11.320 0.000 0.000 0.000 0.000 143,117

APt 2. -14,035 S4.904 0.032 0.000 0.000 0.000 0.000 0.000 76.SI1

NAY O, -l.ll41 7.4t9 O.01S 0.000 0,000 0.000 0,000 0.000 30.244

,TUN 0. 0.000 0.427 0.001 0.000 0.000 0,000 0.000 0,000 2.S74

O. 0.000 0.000 0,000 0.000 0.000 0,000 0.000 0.000 0.000

AUO O. 0.000 0.000 0,000 0.000 0.000 0,000 0.000 0.000 0.000

+If O. -0.549 3.970 0.001 0,000 0.000 0+000 0.000 0.000 14.410

OCT 0. -4.329 22.95? 0.021 0.000 0.000 0.000 0.000 0.000 S0.196

NOV 2S. -200.479 179.32? 0.040 0.000 0.000 0.000 0.000 0.000 113.262

DE 62. -4sS,glt 381,951 0,041 -62.467 0,000 0.000 0.000 0.000 154.449

AJtNUJ_ 1Tl. -1293.301 1249,55T 0,339 -953.749 0.000 0.000 0.000 0.000 824.692

R.gPr (WITH PARA$I?ICS) • 1.48 I|?U/B"I'U)

HBPF (HITHOU'I"PAJRA$I?ICSI• 1.80 (ll?UIB'FU)

3.84



]l-Jll'OiY orrlCl I_M, CHICAOO- LO/_| mW 6 PACUOLI) HU? PUIIM ON PKR_II_|t DOI-|.IK-001 Wed Nov 10 14f3S_12 1993SDL RUN i
PKO Hf,k? I_tPS XI_tRIO! W_rX I_! COl_ -

PlPOR?- II-k IYI?O4 14Ot/?HI,YLOADS1134HAIIYrol ulofr kflr.k?H|RPILE- ?RY CHICAGO
_w_**-_Q_`_*o_`_`_--__*--_a*eI-o_`I-_`-_ee-_`Q_*_m_'_I_m-`_-_*`_Q-_-_o_--e_-_e

........ COOL| NO ................ H|A? |NO ........... |LEC" " .

lU_XDrON W_ _ D, tC . 14AXDItM
CQ(_,IIIO ?IXI Ot¥- Wlrl'- _LIlIO HILk?I_ Tl)4l Oll_t'- WIP'JPo HILI_?IIIO ?RICH, ID,B7

IHIHtOY OP HAX IULI liULii LOAD DIIIOY Or NAX 151,1 liUMi LOAD I_OY LOAD
MONTH (14JTOl DY HR ?IMP YINP IKDTQ!HR) (KBYO) DY HR ?NIP ?IMP (KD?UtHR) (KWH) (Ktd)

JAJI 0.00000 0,000 -34,143 4 7 3,r 3.r -521,436 11592, 44.19_

15D 0,00000 0.000 -32,830 8 ? S.f s,r .296.o47 1o99|. 44,199

lIAR 0o00000 0.000 -16.019 1 ? 31.r 36.r -333.407 13147. 44.199

APR 0.00000 0.000 -3.070 19 7 )l.r 34.r *I)S.Si} 13471. 44,199

NAY 1.52348 21 13 07.r 76.F 163.346 0,000 0.000 11569. 61,40|

9.99042 9 IS |).r 73.f 174,330 0,000 0.000 1)4SS. 62,530

32,?7450 1) 17 97,P ?|.r 243.0?2 0,000 0.000 lSSS). 7).tOS

AUO 3i.03060 36 17 94.F 76.r 244.056 0.000 0.000 15510. ?).09S

SiP 6.94093 I0 i7 O).r ?0.r 190.271 0,000 0.000 12619. 65.415

OC? 1.53753 39 17 73._ 60.P 113.466 0.00O 4 I 49.r 41.r -0.001 115_|. SS,SS0

NOV 0.46544 2 16 77,r 63.F 93.764 -0._72 39 ! 39.r 37.P -81.216 11440. §3,_54

DID(: 0.00000 0.000 -ll.))S 27 7 )I.F )O.P o215.421 12025. 44.199 "
m_mmmm_mo _omo_Q_ mm_m_m_ mm_mmo_w_ _mm_momm mOm_Om_

qqTrA_ 82.078 -78.409 151948.

MAX 244.056 -S24.4)5 ?).|iS

3.85



)l-r_ORY OfrZC| |LDO, ¢HICAOO - LOkD3 HUH6 PACP_OKOHtAT P_H OH P|HIHfTBR DO|-2.1|-001 Hed Hov 20 14_3Ss12 2993SDL RUH 6
PKOHU? P_PI ZNT|IIIOII MtTH HH C_ZU -

BPORT- ll-J |YI_IM Pl_ HEATINOANDCOOLZliODAYSfOR liASI_IT t_.ATH|R rILE- TRY CHICA(_)

..... C OH L I HO ........ H |AT I ltO .... DAY C OH L I He] P EA K

kt_ 26 JAN 4 _ 13

HOURLY HOO_Y HOOP_Y
COOLIHO |EN|IflL| DRY- HI?- HrJ4?ZHO DRY- M_. COOLIMO 8rJ_S;|I_ DAY- HWT-

LOAD Hl_? lULl IOL8 LOAO BULl _ LOAD HfA? lULl tOTJ
HOUII (KJr_J) IIA?IO ?INIIP ?lalP (XJl_) ?IMP ?INP (UI_J) IUI+?IO ?ll4P ?I_P

I 0.000 0.000 ll.r 12.r 0.000 6.r I.F 0.000 0.000 ?6.r 66.F
2 0000 0.000 6t,r 63.f 0,000 S,r S.F 0.000 0.000 74.r +6.r
) 0.000 0.000 69.r 42.r 0,000 4,r 4.r 0,000 0.000 ?4.F 6S.F
4 0.000 0.000 69.F 6).r 0.000 4.P 4.r 0.000 0.000 ?3.P 62.r
S 0.000 0.000 69.p l).r 0.000 3.r 3,r 0.000 0.000 72.r 62.r
6 0.000 0.000 6l,r 62.F 0.000 ).r ).r 0.000 0.000 72 r 63.F
? 0.000 0.000 6i.f 63.F -526.436 2.r 2.r 133.172 0.797 73 r 6S.r
I 0.000 0.000 70.p 65.F -451.203 2.r 2.r 163.993 0.703 76 r 69.F
9 1|0.020 0,742 ?6,f 69,F -431,067 4.P 3.r 100.|SS 0,70! t2 F 72.r

10 210,12| 0.719 12.r 72.F -400.797 7,r 6.P 205.04S 0.695 86 r 74.F
11 211,01S 0,726 |S,t ?3,t -371,156 ll,r 9.r 220.007 0,612 19 f ?6,V
12 219.471 0.733 i9.r 74.r -339,994 16.r l),r z30.983 0.666 93 F 70.p
13 211.920 0.734 09.r ?4.r -33S.370 li.r IS.r 229.744 0.619 9S r ?O.r
14 231,S12 0.734 90.r ?5.r -304.169 30.r 16.r 227.120 0.730 96 r 77.r
IS 223.673 0.749 90,F ?4.r -204.70S 30,r 16.F 230.313 0.736 9?.r 77.r
16 244.056 0.73? 94,r ?6.r -270.112 20,r 16.r 243.072 0.710 97.r 70.r
17 227.831 0.748 91.f ?S.F -2ST,iS1 19.r iS.r 227.929 0.752 99.r 77.F
11 0.000 0,000 91,r ?4.r -260.72S 16,r I),F 0.000 0.000 97.F 75.r
19 0.000 0,000 $9.r ?4.r 0.000 13,P 11.P 0.000 0.000 9s,r ?S.F
20 0.000 0,000 lS.t ?).r 0,000 ll.r 9.r 0,000 0,000 93.r 7S.r •
21 0.000 0,O00 i2,r 72.r O,000 iO,r i,r 0.000 0.000 90,v 74,p
23 0,000 0.000 II,r ?I,F 0,000 tl.r 9.F 0,000 0.000 67,r 73,p
23 0,000 0,000 ?9.r ?l.r 0,000 ?.r 6._ 0,000 0,000 OH.P 73.r
24 0.000 0.O00 ??.r ?O.r O.000 6,r S.r 0.000 0.000 IS.r 73._

230i.132
MAX 244,0S6 -526,436

SYSTO4"TYPB PSZ _OP_/?ON 983.4
COOV.IHOPEAK 12.20 (B?UIHR" SQrr) HEATIH6 PEAK -26,)2 (DTUIHR- _PT)
SUPPLYAIR PEAKFLOH 1.36 (CFI4/SQFT)
HA FRACA? CI,O PEAK 0. 094 HA rlL_C AT HTO PRAK 0.094*

" A_BH|SK_ INDICA?8 HO4JP_I_AD$ HOt M_T

3.86



31-8'I'ORYoffice l_,pa, CHICAOO- LOAD2 RUN6 PACKAOEDHEA?PL_IPSON P£RD4rrER DOE-2.1Z-001 Ned Nov I0 14:3SI12 1993PDL RUN i
PKOHEA? I_PS IwrERIOR WITH HWCOILS -

UPOI_- IX/-A P_UXI_IEIft SlZU Wr,ATHERFILE- TRY CHICAOO

h'U_R INI_ER NI.qaER NUNOER NL_4BER NUNBER
E 0 U ! P N | N ? $lZ| IM?D SIZE INSTD SIZ| IN._D SIZE fILeD SIZE IN_D 91ZE INSTD

(IGITU/H) AVAIl, (Ira?U/X) AVAI_ (IGr_U/H) AVAL/'L(IG_U/H) AVAIL (Nil/U/H) AVAIL (HI.U/H) AVAIL

DIN-HIA?H 0.I00 1 1

D/r,SI_-OILq 1.020 2 2

3.87



31-STORYOIeFICE BLDO, CHICAGO- LO/_D2 RUN6 PACKAGEDHr,AT PUMPSON PER_ET|R DOE-2.1E-00I Wed Nov 10 14_35_12 1993PDL RUN 6
PKGHEAT PLTNPSIHTERIORWITH HWCOIb9 -

REPORT-PS-A PLANTDIERO¥UTILIZATION SUMMARY WEATHERFILE- TRY CHICAGO

e

S I T E E N E R O Y • SOURCI

2 3 4 S 6 7 $ 9 10 11 12 13 " 14

TOTAL TOTAL TOTAL WAS'%'I_I)_ ELEC _'_EL ZLEC FUEL TOTAL TOTAL * TOTAL
HEkT COOLIHQ I_.,EC'TR RC_II) RCVRADL INPUT INPUT INPUT INPUT INPUT rUtL SITE , SOUnCB
LOAD LOAD LOAD DtERGY ENERGY COOLING COOLING HEATIIIO HEATING EI,ECT INPUT ENERGY* eNEROY

MONTH (MB_) (M]ITU) (MWH) (NBTU) (MBTU) (MBTU) (HMH) (MBTU) ()MH) (MllTU) (Kill'U) (I,flrru) * (M]ITU)

o

JAN 603.5 0.0 620.& 0.0 0.0 0.0 12.0 803.6 240.7 14.1 897.7 3011.6 • 7239.9

FEB 395,3 0.0 561.2 0.0 0,0 0.0 19.2 621.4 201.6 21.2 642.6 2551,5 * 6370.1
1)

MA.q 14S.3 0.0 5&$.3 0,0 0.0 0.0 48.5 231.6 120.7 0.0 231.6 21"/1,1 * &0S0.7
1)

k,PR 30.0 0.0 539,0 0.0 0.0 0.0 132.6 45.3 33.2 35,4 00.7 1909.7 1) 5568.2

MAY 15.0 0.0 515.3 0.0 0,0 0,0 171.? 22.7 4.0 42.4 65.1 1810 9 * 5302.9

,.TUN 15,2 0.0 642.1 0.0 0,0 0.0 271.8 22.9 0.1 318.2 341.1 2436 4 * 662'/,4

JUL 13.5 0.0 711.0 0.0 0.0 0.0 352.5 20.6 0.0 954.7 9?5.3 3112 $ * 7380.4

AUG 13.7 0.0 688.8 0.0 0.0 0.0 313.0 20.9 0.0 6"/8.9 699.9 2845 1 * 7136.3

SEP 13.5 0.0 565.0 0.0 0.0 0.0 200.9 20.5 2.3 127.3 147.0 2037 7 • 5818.0

OCT 13.8 0.0 4"/0.9 0.0 0.0 0.0 112.6 21.0 13.7 0.0 21.0 1655 5 * 4925.1
e

NOV 22.4 0.0 513.5 0.0 0.0 0.0 47.8 34.7 104.7 7.1 41.7 1"/92 3 • 5293.9
I) ,,

DEC 122.8 0.0 628.5 0.0 0.0 0.0 8.8 193.9 234.0 35.4 229.2 2363.6 * 6633.0

WSIS WSll m8 SmlC ll_ mtSlll mal Illll ISS aim RSSllSIBIB S se8 mlllll Imz=lssm Ii ;I_B almn mselSS Ese Z 11=Salmall Sle al le Ileal SJU888S • sllnsss =I

TOTAL 1404.1 0.0 "/032.4 0.0 0.0 0.0 1692.2 2139.0 955.0 2234.0 4373.8 2'7698.1 • 74353.8

3.88



31-STORYOFFICE BLDG, CHICAGO- I,ON)2 RUN6 PACKAGEDHEATPUNPSON PERD4ETEE DOE-2.1E-001 Wed Nov 10 14:35t12 1993PDI, EOti 6
FKGHEATPL_4PSINTERTORWITH FOrCOII,S

REPORT- PS-B MONTHLYUTILITY ANDFUEL USE SUHNARY WEAl'HERFILE- TRY CHICAGO
. ....... ....... ..... . ....... ..................... .... . ........ ........-.....................--.-------- ..... . .... .. ....... .....-.

ELI_"TRICITY NATURAL-GAS NATURAL-OA.,q EI.,_'TEICITY
METER-1 NETER-1 METER-2 COGENERATION

MONTH B'i'U/UNIT: 3413./XWH 100000./?HBN4S IO0000./THENMS 3413./KWH
0...0.. .......00.00.... ..00.......0.... 0.0..0.....0.... ...0....0 .......

JAN
ENERGYCOHSI_IPTIOH(UNZTS/MO) 620614.2 8835.6 141.4 1255.2
PEAKDENAHDtUNIT$/HR OR DAY) 2675.4 207 7 70.7 627.6

PEAKDAY/HE 18/ 8 4/ "/ 121 8 12/ 8
FU

EIQ_RGYCOHSONPTION(UNITS/MO) 561212.0 6213.5 212.2 1882.8
PEAKDD4AND(UNITS/HE OR DAY) 2770.8 128.t; 70.7 627.6

PEAKDAY/HR 161 8 81 7 11 8 1/ 8
lIAR

I_ERGY COHSUNPTIOR(UNITSIMO) 568276.8 2316.2 0.0 0.0
PEAKDEI4AND(UNITS/HR OR DAY) 2511.1 74.5 0.0 0.0

PEAKDAY/HE 3116 24/ 9 0/ 0 0/ 0
APE

i_IERGYCONSUMPTION(UNITSIHO) 539026.4 453.3 353.6 3138.0
PEAKDDIAND (UNITS/HE OR DAY) 2772.3 4.6 70.7 627.6

PEAKDAY/HE 27116 5/ 9 20116 20/16
NAY

EHERGYCUNSUHPTIOH(UNIT$/HO) 515265.0 226.9 424.3 3765.6
PEAKDD4AND(UNITS/HE OR DAY) 3056.3 1.4 ?0.? 627.6

PF,AK DAY/HE 21/14 3/ 9 20/15 20115
,.TUN

ENERGYCOHSUNPTION(UNITS/MO) 642143.2 228.9 3182.4 28242.3
PEAKD_IAND (UNITS/MR OR DAY) 3263.2 1.3 70.7 627.6

PEAKDAY/HE 21/16 11 9 1/16 1/16
JUI,

ENERGYCONb'UNPTIOH(UNITSlNO) 711012.9 205.0 9547.2 84726.9
PEAKDO4AND(UNITS/HE OE DAY) 3805.7 1.2 70.7 627.6

PEAXDAY/HE 13116 1/ 9 1/11 1/11
AUG

ENERGYCONSUNPTIOH(UNITS/NO) 688814.8 209.4 6789.1 60250.1
PEAKDI_qN_iD(UNITS/HE OE DAY) 3342.6 1.1 70.7 627.6

PEAXDAY/HE 19/16 2/ 9 2/12 2/12
SEP

ENERGYCONSUNPTIOH(UNITS/NO) 565035.1 205.0 1273.0 11296.9
PEAKD_4AND (UNITS/HE OR DAY) 3016.7 1.2 70.? 627.6

PEAXDAY/HE 10/15 1/ 9 7/14 7114
OCT

eNERGyCOHSUNPTIOH(UNITS/NO) 478911.9 210.4 0.0 0.0
PEAKDIg_M_ID(UNITSIHR OR DAY) 2616.6 1.9 0.0 0.0

PEAXDAYIHR 5/16 4/ 8 01 0 0/ 0
NOV
ENERGY CONSUNPTIOH (UNITS/NO) 513534.6 346.7 70.7 627.6
PEAK DCHAND (UNITS/HEOR DAY) 2751.0 5.5 70.7 627.6

PEAK DAY/MR 151 7 29/ 9 151 7" 15/ 7
DEC

ENERGYCONSUMPTION(UNITS/NO) 628507.2 1938.5 353.6 3138.0
PEAKDI_qAND(UNITSIHR OR DAY) 3095.1 109.6 70.7 627.6

PEAKDAY/HE 27/ 8 20/ 7 13/ 8 13/ 8
.......... . ........... . .......... . ................ .o... . ...............

TOTAL
ENERGYCONSUNPTION(UNITS/YR) 7032355.5 21390.4 22347.5 198323.5
PEAK DRqAND (UNITS/HR OR DAY) 3805.7 207.? 70.7 627.6
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31-STORY OFFICE BLDG, CHICAGO- LOAD2 RUN6 PACKAGEDHEATPUMPSON PERIMETER DOE-2.IE-001 Ned Nov 10 14:35:12 1993PDL RUN 6
PKG HEAT PUMPS INTERIOR WITH HW COILS -

REPORT- FS-C EQUIPMENTPART LOAD OPERATION WEATHER FILE- TRY CHICAGO
. ............. .°.. .... ..... ............. . ............... ..... ................ . ........... . ..... . .................................

TOTAL ANNUAL FALSE ELEC THERMAL
HOURSAT PERCDi'1'PARTLOADRATIO HOURS LOAD LOAD USED USED

_Oliq_'_ (MBTU) (HBTU) (KWH) (HBTU)
0 -- 10 -- 20 -- 30 -- 40 -- 50 -- 60 -- 70 -- 80 -- 90 -- 100 - 110+ .............................

HW-BOILER 826 61 89 54 16 12 $ I 2 I I 1068 1216.9 0.0 24548. 1965.0
826 61 89 54 I6 12 5 1 2 1 1

DIN-HEATER 6186 315 146 251 105 0 128 164 592 348 525 8760 182.0 0.0 0. 274.0
6186 315 146 251 105 0 128 164 592 348 525

DIESEL-GDI 0 0 0 0 0 0 0 0 0 0 316 316 676.9 0.0 0. 2234.8
0 0 0 0 0 0 0 O 0 0 316

HOT LOOP CIRC_TION PUNP _.JCTRICALUSE • 19534. I_
COLD LOOP CIRCb_TION PUMP ELECTRICALUSE - 0. kWH
COND_SER WATER PUMPELEETRICALUSE = 0, KWH
TOWER OR CONDENSERF/_I ELECTRICALUSE = O. KWH

NOTESTO TABLE
I) THE FIRST PART LOAD_TRY FOR EACHPIECE OF EQUIPMENTIS

THE HOURLYLOADDIVIDED BY THE HOURLYOPERATINGCAPACITY

2) THE SECONDPARTLOADENTRYFOR EACHPIECE OF 80UIPMENTIS
THE HOURLYLOADDIVIDED BY THETOTAL INSTALLEDCAPACITY
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31-STORY OFFICE BLDG. CHICAGO - LOAD2 RUN 6 PACKAGED HEAT PUMPS ON PERIMETER DOE-2.1E-001 Wed Nov I0 14:35:12 1993PDL RUN 6 I
PKG HEAT PUMPS INTERIOR WITH HW COILS

REPORT- FS-D PLANT LOADS SATISFIED WEATHER FILE- TRY CHICAGO
*---- .... °-- .... °..... ........... ...............-.............. ......... -- ...................... - .......................... - .... -

HEATING LOADS MBTU SUPPLIED PC'?OF TOTAL LOAD
. ..............° ........ . . .... ...°.. ............. ...°..

HW-BOILER 1216.9 86.7
DHW-HEATER 182.0 13.0

tz_ssssmmzlm= 8ssaz88szsB_ Bz1,.=

LOAD SATISFIED 1398.9 99.6
TOTAL LOAD ON PLANT 1404.1

ELBL'TRICALLOADS KWH SUPPLIED PCT OF TOTAL LOAD
......................... ..,...o...... .. ..... ..-.......

DIESEL-G_ 198324.4 2.8
ELECTRICITY 6934032.0 97.2

• tttttllttltlt tt==tltttElttltlt

LOAD SATISFIED 7032356.0 100.0
TOTAL LOAD ON PLANT 7032264.5
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31-STORY OFFICE BI,DG, CHICAGO- L,OAD2 RUN6 PACKAGEDHF.ATP_4P$ ON PERINETER DOE-2.1E-001 Wed Nov 10 14:35;12 1993PDI, RUN 6
PKGHEAT PUHP$ INTERIORWITH H_ COILS -

REPORT- FS-D PLAN? LOADSSATISFIED " WEATHERFILE- TRY CHICAGO
................................................................................................................ (CONTINUED)........

Sg144AitYOF LOADSHEr

TOTAL LOAD TOTAL PEkK HOURS
TYPE OF'LOAD LOAD 9ATIgFIED OVERIDAD OVl_RLOAD OVERLOADED

(Ha?U) (I4)TU) (Hit?U) (Ha?U)
0.....00..0..0...00. .0...0..0. 00..0.00.0 .....00..0 0..0.0.00. 0.00.0.0..

HEATINGIZ)ADS 1404.1 1398.9 5.201 0.014 525
ELBCTRICkLIDN_ 24000.9 24001.2 0.000 0.000 0
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31-STORY OFFICE BLDG, CHICAGO - LOAD2 RUN 6 PACKAGED HEAT PUMPS ON PERIMETER DOE-2.1E-001 Wed Nov I0 14z35s12 1993PDL RUN 6
PKG HEAT PUMPSINTERIORWITHHWCOILS -

REPORT-BEPS BUILDINGENERGYPEP.FORM_E SUMMARY WEATHERFILE- TRY CHICAGO
....0.......... .... ..° .... ........ ....... ........ ....... ...... ................. . ..... .°... .... ..... ...... .0° ............. ...°....

ENERGY TYPEI ELECTRICITY NATtY-GAS
UNITSs MBTU

CATEGORY OF USE
...............

AREA LIGHTS 8672.8 477. il

MISC I_UI lq4'l' 3881.6 351.9

SPACE HEAT 2013.7 1911.1

SPACF,COOL 5426.9 1151.I

PUMPS & HISC 68.5 O.5

VEMT FANS 2097.2 173.0

SUPPLHTHEAT 363.9 4.0

DOMHOT WATER O.0 274.0

COGEN SURPLS -0. I 0.4
..°..°.... ... .... ...

TOTAL 23324.3 4373.8

TOTAL SITE ENERGY 27698.14 MBTU 43.3 KBTU/SOFT-YRGROSS-AREA 43.3 KBTU/SQFT-YRNET-AREA
TOTAL SOURCE ENERGY 74353.80 MBTU 116.2 KBTUISQFT-YRGROSS-AREA 116.2 K[_ruISQPT-YRNET-AREA

PERCENT OF HOURS ANY SYSTEM ZONE OUTSIDE OF THROTTLING RANGE • 0.2
PERCENT OF HOURS ANY PLANTLOADNOTSATISFIED ,. 6.0

NOTE: ENERGY IS APPORTIONED HOURLYTO ALL _tD-USE CAT_ORIES.
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31-S_RY OFFICR BLDO, CHICAGO- LO;_D2 RUtl 6 PAC_OED HEATP_PS OH PERD4_ER DOE-2.11_-001 Wed Nov 10 14:3Ss12 1993EDL RUN 6
PKGHEAT PU_IPSIRI'ESlOR WITH HWCOILS

REPORT-ES-D I,_ROY COST9UI_ARY
e....a ee.ee e e e.eeeee.e eeeee oe . ..... .ee e... eee ee. e.ee eee..eeeee....ee eeoe e--e'eee e e. e'e ee----ee--.e--e .e e'--'eee ee_ oe--e'e* e" e-- e--e ee e'e'--"

ICrrEAED TOTAL VIRTU_
ENEROY CHARGE RATE PATE UgED

U'1'ILI'_Y-RATw- RESOURCE METERS UNIT$/YR ($) ($/UNrl') ALL YEAR?

EI,BC:-co_r m'-ECTRZCITY 1 2 3 4 5 ?032356. Kk'H 934914. 0.1329 YES

GAJ-COST HATUP.AL-GAS 1 2 3 4 5 43"/38. THENCS 26243. 0.6000 YES

mmllilmmss,m

961156.

EI_ROY COSTIOFOSSBLDOAREA: 1.50
ENERGYC09TINEr BLD(]IAP,P.As 1.50

""*" WARNIHG *'** UTILITY-RATESDO NOT ACCOt_ FOR;iLl, THE I_IERGYREPORTEDIN PLANT oe,t
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31-S?ORY OFFICE BL_, CHICAC,O - LON)2 RUN6 PACI_G_ Hr,AT PUHPSON P_IM_ER bOE-2,1E-001 Wed _ov 10 141351_2 1993£DL R_ 6
PI(GHr_T PUMPSZNTERIORWITH _ COIL9 -

REPORT-ES-! Staq4NARYOF UTiLITY-RATE, I_,gC-COSI'
**..........................-......o................ oo...., o.....o.............o ........o ....o ....o....... o...., o .... o. oo....., o..

OTILITY-RATE, ELEC-COST REgOURCEzELI_CTRXCITY DENANO-WINDOW;HOUR 3413. BTUIKWH
HETEl_s I 2 3 4 5 BXLLZNO-DAYI 31 RATI_-LIHZTATION, 0.0000

Iq_EI_-rACTOR, 0.80 EXCESS-KV_-FRAC, 0.30 EXCESS-KVAR-CHGs 0.0000 :

RAT|-OUkLIF XCATlONg BIOCK-CHARGES DO4AND-RATCHETS MIN-NON-RATCHETS
......................-......... .................................... .............. .... .....o...o...o

I¢1H-E_.RGY, 0.0 SUIq_¢ZR-DI_IAIqD WXN-RATCHET
MAX-ENERGYt 0.0 HINTER-DEVOID SUM-RATCHET
NXN-Dm4ANDs 0,0
NAX-DI_IANOI 0.0

QUALIlrY-I1ATih ALL-IONTHS
UgE-HIN-QUN_s )i0

I(ETERED BILLIHO METERED 8Z_ZNO DIEROY DDIAND l_lg_Y IPZXgD HXHII4_ VXlt'PUAL TOTAL
ENERGY EIfERGY I)_qAIqD DEMAND CHARGR CHARGECST _ TAXES SURCHRG CHARGE CHARGE RATE CHARGE

NOlfPH KWH kWH KH IN ($) ($) ($) 15) (S) ($) IS) I$/tlNIT) 1$)
..... ........ ........ ........ o....... ....... ....... ....... ....... ....... ....... ....... ....... ...... .

JAN 620614 620614 2675.4 3805.7 31031 38057 0 0 0 500 0 0.1121 69588

FEB 561213 561213 2770.8 3805.7 28061 38057 0 0 0 500 0 0.1187 66618

NAR 568277 568277 2511.1 3805.7 28414 38057 0 0 0 500 0 0.1178 66971

AFR 539026 539026 2772.3 3805.7 26951 49474 0 0 0 I000 0 0.1436 77426

NAY 515266 515266 3056.3 3805.7 25763 57086 0 0 0 1000 0 0.1627 83849

JUN 642143 642143 3263.2 3805.7 32107 57086 0 0 0 1000 0 O. 1405 90193

OUI, 711013 " 11013 3805.7 3805,7 35551 ,57086 0 0 0 1000 0 0.1317 9363'7

AUG 688815 688815 3342.6 3805.7 34441 57086 0 0 0 I000 0 0.1343 92527

SEF 565035 565035 3016.7 3805.7 28252 57086 0 0 0 1000 0 0.1528 86338

,OCT 478912 478912 2616.6 3805,7 23946 49106 0 0 0 500 0 0.1536 73552

NOV 513535 513535 2751.8 3805.7 25677 38057 0 0 0 500 0 0.1251 64234

DEE 628507 628507 3095.1 3805,7 31425 38057 0 0 0 500 0 0.1113 69983

TOTAL 7032356 7032356 3805.7 351618 574296 0 0 0 9000 0.1329 934914
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31-_ORY OFIrlCE BLDG, CHICAOO- LOAD2 RUN6 PACPAGIDH£AT PUMPSON PERD4_ER DOE-2.1E-O01 wed Nov 10 14:35_12 1993EDL R_ 6
FKO HL4T I_)lPS I_TrAIOR _ITH _ COILS -

UFORT- B-F BLOCK-CHARGEAND RATCH_ 8Ule(ARYP'ORs ,.-I_-COST

_XLXTY- P_Te.: _C-CC)S?
P_,OUI_CE,ELECTRICITY

ENEI_Y..UIqIT8, _
Dl_b_O.. UNITS, lOd
01_-_ X_WX_/,HOUR

EX,_K-OI_ JAH FIW H_ ,_PR HAY ,.'_.m Jl_ A_ SEP OCT NOV Dr.C YrAR
..................-...-.. .--..-.............m.,..........,..o.......,i........,..-.,.... -...,..- -,------ -..-..*,-- -----,,.Q ..w...,.

_-D_ USE, S_ONAL
N_BR_ DlW_): 0.0 0.0 0.0 2772.3 3056.3 3263,2 3805.7 3)42.6 3016.7 2616.6 0.0 0.0
8I_l_ O_AND, 0.0 0.0 0.0 3805.7 3805.7 3805.7 3803.7 3005.7 3005.7 3805.7 0.0 0.0
PROPA?E FACTORs 0.0000 0.0000 0.0000 0.6000 1.0000 1.0000 1.0000 1.0000 1.0000 0.5806 0.0000 0.0000
ODl_qO (:HOg(S): 0 0 0 34252 57086 57086 57086 57086 57086 33147 0 0 )52827

WlNTER-DmqAND USE, SEASONAL
N_ER_ DD4AND, 2675.4 2770.8 2511.1 2429.4 0.0 0.0 0.0 0.0 0.0 2540.3 2751.8 3095.1

• BILLING Dn_O, 3805.7 3805.7 3805.7 3805,7 0.0 0,0 0.0 0.0 0,0 3805.7 3805.7 3805.7
PROPATEFACTORs 1.0000 1.0000 1.0000 0.4000 0.0000 0.0000 0.0000 0,0000 0.0000 0.4194 1.0000 1.0000
DD4HqDCHGS(S), 38057 38057 38057 15223 0 0 0 0 0 15959 38057 38057 221469

ttlsttt Ilfilmf Ilillil JltfftJ tlfilll Ilitill lllllll Iltimil llllill laellltl llmllll tlillll flliill

TOTALCHARGe9(4): 38057 38057 38057 49474 57086 57086 57086 57086 57086 49106 38057 38057 574296

RATCHETS TYPE JAN FEB MAR APR MAY JUN JUL AUG SEP _ NOV DEC
........................ .... ..............................° .-...........................................°...

_N-PA_H_ A_PAGE 2452.5 2314.7 2244.8 2099.7 0.0 0.0 0.0 0.0 0.0 2112.1 2249.1 2484.9

SUM-PATCH.El' HIGH_ST 3805.7 3805.7 3805.7 3805.7 3805.7 3805.7 3805.7 3805.7 3805.7 3805.7 3805.7 3805.7 •
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31-STORYOrrZC| LOCI, CHZCAOO- U:)AD2 RUN6 FACKAO|DHIM? PUNPSON Pltl)ll_l! 90|-2.11-001 Mad Hov l0 14t3S912 1993t01 RUN 6
PKOHIM? PUNPS IHT|RIOR MZTHHWCOZL,g -

UPOR?- mob BUNH_Y OP UT%I,_rY-RA?EI aM-COST

OTIL,Z?Y*P,AT|t (]AI-COST R|8OURC|s 14A'I_q,_-OU DDiAJ4D-'dIHDOWsHOUR 100000. BTU/THEN¢I
I¢|TiUs I 2 3 4 S III:LL,ZNO-DAYs 31 RA?|-LD4Z?A?ZOI¢I 0,0000

I_?| -QUA,LIF'ICA?IONS _K- C14AI_1_ DEMAND-IU_TCH|TS MIH-MON-IU_TCHETS

NZN*|N_ItOYi O.0
NAX-|lilmOYs 0.0
NIil-gmJ4JUil)n 0.0
ItAX-DBI_qOs 0.0

QUA,L.IFY-P,AT| a AI_-IION_II
USI-IIIN-_JAJjs NO

K_I_BO BILLING HI?BUD BII_IHO INIRGY DIDlidtD mlk]Y FIXED MINZHUH VIR?UAL TOTAL
DEIt0Y IMll_' OUUdID DIIIAND OIAROI CHAIIO| C91' ADJ ?PaClS IUl_HItO CHA_II Cl_| itA?| CH.ndtO|

NOmH ?HffiULg ?H|RNI ?HRNt ?H_UU ($) 11) ($) (S) ($) ($) ($) (t/UNIT) ($)
II_la 14e/ee.l QIII_ii gO*me °G*m elmgei_ o _ _ / _aP,Q e, m as,els el i °°m_e*o leellet °l_leeli m*eQeee,_ lille.. _leoeel l.oo**se

,.TJ_l 0977 897? 20?.7 207.7 $314 0 0 0 0 0 0 0.6000 5381

rlill 6426 _42_ 128._ 128._ 38SS 0 0 0 0 0 0 0.6000 3800

HA.q 2316 2316 74.5 74.5 1390 0 0 0 0 0 0 0,6000 1390

APit 007 007 72.1 72.1 494 0 0 0 0 0 0 0.6000 404

MAY 651 651 72.1 72.1 391 0 0 0 0 0 0 0.6000 391

3W 3411 3411 72.0 72.0 2047 0 0 0 0 0 0 0.6000 2047 "

3_ 9753 9753 71.9 71,9 5892 0 0 0 0 0 0 0.6000 5852

A.UO 6999 6999 71.9 71.9 4199 0 0 0 0 0 0 0.6000 4199

SIP 1470 1478 71.9 71.9 007 0 0 0 0 0 0 0.6000 807
I

OC? 210 210 1.9 1.9 126 0 0 0 0 0 0 0.6000 126

' NOV 417 417 75,1 75.1 250 0 0 0 0 0 0 0.6000 250

DEC 2292 2292 109.6 109.6 1375 0 0 0 0 0 0 0.6000 1375
Imnllllmu utlllllllum 8llllmllUl Ilmllllm8 unlmlu811 Illllllmm ulllllsul #szlulln IIUII',I U'IIIImu =ll'IIIm

• O_AL 43738 4373i 207.7 26243 0 0 0 0 0 0.6000 26243
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L

Medical Building

Plan and sectionof medicalbuildlngwlth solar-heatedatria.The overhangs
allowpenetrationofdirectsolarintotheatriaonlyinthewinter.
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Medical Buildins

DrawBDL axonometric wlre frame view of surfaces as input Into BDL. The tri-
ansular exterior walls of the atria are input as rectansles of equivalent area.

791-8075A
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LD L PB OC iS SOl| % H PUT DATA

Wed Nov 10 %S,17s4111993LDL IIUN %

* 2 * TITLE LINE-I " MEDICALOFPIC| BUILDIRO, CHICAGO*
• $ * LINE-2 • WATEML_OP HEATPUNPMITH _ORAOE *
* 4 * LINE'3 * SANP3,INP RUNI * ,.
• $ *

* ? * DIAQNOI_IC WARNINOI ..
* i * BUN*PlRIOD JAN I 19ii YHRD DEC 31 ISiS ..
• I * BU%LDI_-LOC),TIOU L_TITv*Db42 LONQITUOE*il
* 10 * TIH11-ZONto4 ALT_rUDb410 ..
* 11 *
* 12 * IJ)ADS-ILI_FOIff S_NARY,(LB'B, IJ-C,LS-D) ..
• 13 *
* 14 * $ IUILDINO DIWCEII_rION
* ]5 *
* 14 * $ ITRUCTURJ[ F$INleO_gD ¢ONCRE?|CONJ'I*RUCTIOllkriTH 4IN CONCAET|FI,OOU ANDROOF
* 17 * $ lOIPr rIjX)R TO FLOORHEIGHT, TWO_RIN HIQH. RETURNAIR FI,IDIUNS
* II * $ ARE NOTDIrJ'INI[D.
* 19 *
* 20 * $ HALL8 USINGCODE_ORO6FROMTHE DOE-2 LIBRARY (RJ_ER_£ NANUALPART2)
• 21 * $ AND STAIrrINa WITH THE OUTSIDEEURIeAC|ANDNDVINQ II_ARD*
* 22 * $ 2IN PIqECA_"TCONClUdEPJU_ (CC03); 2IH POLYSTIUDIEINS_TION
• 23 * $ R-8 (1H35); 3IN AIUFACE (N.,21); EllEN GYPSUMliOARDlOP04);
* 24 * $ 3/4%N FINISH PLASTER.
* 25'
* 26 * $ ATRIUMROOFBUILT-UP EOOFINS(llR01)_ 3IN ROOFINSUlaTION R-| (IN'/6)_
• 27 * $ tin COHCAETE(CC04); INSIDE FIIJ4 IUISISTAJ_CE.?$
* 28 •
* 29 * S OFFICE IKX)P BUILT-UP ROOFINS(iR01)s 3IN ROOF INSULATIONR-I ILK?6);
* 30 • $ 2 FT AIR SPACE(N,33)z 314114GAY-IN ACCOUSTICTILE (AC03);
* 31 • $ INSIDE-FIIJ4-RESISTANCE //6.
* 32 *
* 33 • $ FLOORS FIR.TI' _ IS SGAB-ON-GRADEEFFECTIVEU-VALUEOF ENTIRE AREA .05.
* 34 *
• 3S • S NINDO_S OFFICE ARLq 4Fr HIGH ANDF_JI,I,WIDTH UP EACH_SAI_, ZXCEF_ SOUTH
• 36 * $ WALLNHEIIE?HENEAIUi NOWIN_X_S. GLASS IS 0OUBLE PANETINTED
* 3? * $ WITH A SOLARTRANSMITTAJCEOF .53, WINDOWSHAVE INSIDE DHAFES
* 30 • $ THAT HAVEA PROBABILITYOF.7 OF BEINO PULLEDWHENTRANSMITTED
* 39 * $ DIIIE_ EADIATION IS GREATERTHAN40 BTOH. DRAPESARE THEN REOPDi-
• 40 * $ ED WITHA PROBASIL_TYOF .2 WHDI_R SOLARDROPSBELOW40STUH,
• 41 * $ ATRIUMaGARS IS THE SANE A9 OFFICE OGA.qSID(CEPTTHAT IT DOES NOT
* 42 * $ HAVEDF,AFLq. THEREARETWOHAIN SI_.'C'TIONSOF OGASS29' WIDE BY
* 43 • $ 30' HIGH WITHOVERHANGSANDSIDE FINS, NOTICE THATTHE SKETCH
* 44 * $ OF THE BUILDIHGINDICATES A I£ROE OVERHANGWHICH_OULDBE VERY
* 45 * $ DIFi*IC_T TO BUILD. THIS WASTHE WAYIT WASSDIULkTEDAS THIS
* 46 * $ 14[THUDIS EQUIVALEWI'TO MULTIPLESUP.FACE_THAT PROVIDETHE SAME
• 47 * $ SHADINGO_ONZTRY.
* 48 •
• 49 * $ INTERIOU CEILIN_]S ARE S_.,ATED AS PAR? OF THE ROOFSTRUC_E OH THE TOP
* 50 * $ FG(X)R. PARTITIONS SII4UI_TE A GLASS HALL BETWEIDIATRIUMAND
* 51 * $ OFFICE SPACES, BUT W_.,Lq Bk"TVE_ INTERIORAND i_(TE_IOR OFFICES
* 52 * $ ARE NOTDEFINED. WALLSBETWEENTHE EQUIPKENTROCHMSD OFFICF.S
* 53 * $ HAVI_A U-V/d,UE UP .28.
* 54 *
* 55 * $ SPACELOADSLIOI._IHG IS Iu_cr.ssEDF'LOOUCDff HUNVI_TED AT 1.5 WATTS/_FT IN
* 56 * $ THE OFFICLq AND 1 WATTISQPFIN THE ATRIUM.
* 57 * $ PEOIq,E IN OFFICES IS CkI_UI._TED BY DOE-2 AT 150SQFT/PERSON,
• 58 * $ INFILTRATIONIS SET AT .2 AIRCHANGES/HRblME_4FANS ARE OFF ANDAT
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• S9 • $ .1 AII_I_IQE WlqtNPA.qSARE ON.
• 60 * $ I_UIMNT IH OlePICI_ IS SET kT I WATTS/SQler
• 61 *
• 62 * $ CONSTIItLETIONS
• 63 •
• 64 *
• 65 • ROOF'-O sLAYERS NAT•(BR01,Ih*Tt,CC0],AL32,AC03) |.le-Rt.76 ..
• 66 • ROOF'A •LAYER,q HAT•(BR01.IN'/6.CC04) I'P'lt ,76 ..
• 67 " oft-Rot .CONSTR_:TION LAYEU ROOF-O ..
• 68 * ATR*IqOF _ONSTRUCTION LAYEU ROOP-A ..
• 69 • MALL'I •LAYERS NAT*(CC33,IN3S,JkL21,GP04oOP04) ..
• ?0 * WLI mCONSTIIUCTION LkYltU,.klALL-1 ..
• 71 * BWl ,CONSTRUCTION U,.05 ..
• T2 * IN2 "_.OHSTIIUCTION Ou.0001 ..
• T3 * I_.,2 •CONSTRUCTION U-I.0S $ ATRIUHGLASS PARTITIONS$ ..
• ?4 • WL3 •CONSTRUCTION U•.2I $ INTERIOB PARTITIONS$ ..
• TS *
• 76 * $ W,AS$ DDC_IFTION
• 77 •
• "/8 " (71'1 ,,GLASS-TYIP| GlASS-TYPE-CODE§ PANES2 ..
• "/9 " GT2 -GLASS-TYP| G-T-C S PAlq_ 2 ..
• 80 *
• 81 * $ SCHEDULI_
• 82 "
• 83 " OC1 -I)&Y-SCHEIX_E 11,9) (0) (10,12) (1) (13,14) (,8,.4)
• 84 • (15,10) (.7) (19,21) (.4) (22,24) (.2) ..
• 8S • 0C2 •DAY'SCHEDUI_ (1,24) (.2) ..
• 86 * OCCUPk,VCY ,WEEK-SCHEDLq_ (NON,TUE) O01 (WED) 0(:2
• 87 • (THU.SAT) O(:1 (SUN,HOt,) OC2 ..
• 88 • OCCUP .SCHEDULE THRUDE(: ]1 OCt"dPANCY ..
• 89 *
• 90 • L1 ,,D&¥-SCHEDUT_ (1,6) (.2) (7,12) (.9) (13,14) (.8,.4)
• 91 • (15,18) (.?) (19,21) 1,4) (22,24) (.2) ..
• 92 • £,2 -DAY-SCHEDULE {1,24) (.2) ..
• ])3 * LIGHTS -WEEK-SCHEDULE (HON.TUE)L1 (WED| I.,2
• 94 * (THU,$AT) LI (SUN,HOL) L2 ..
• 95 * LT1 ,SCHEDULE THilU DEC 31 LIGHTS ..
• 96 *
• 9T * E91 =DAY'SCHEDULE (1,9) (0) (10,21) (.9) [22,24) {.4) .,
• 98 * ES2 -DAY-SCHEDULE (1,9) (0) (10,24) (.4) .
• 99 * _UZPNgNT -WEEI(-SCHEDULE (NON,TUg) ES1 (WED)'gS2
• 100 • (TI_J,SAT) ES1 (SUN,HOL) FJ;2 ..
• 101 * m01 .SCHEDULE THIIU DEC 31 BQUIIq4EHT ..
• 102 *
• 103 * 11 .DAY-SCHEDULE (1,9) (1) (10,21) (.S) 122,24) (1) ,.
• 104 * INIelLTRAT ,WEEK-SCHEDULE (ALL) 11 ..
• lOS • lNl_l .SCHEDLrI,£ THIIU DEC 31 INFILTIU_T ..
• ]06 *
• 107 • SHADE-HlP,,T ,SCHEDULE THIIU DEC 31 (ALL) 11,24) (.6) ..
• 108 * COND-NULT .SCHEDULE THItU DEC 11 (ALL} (1,24) (.90) ..
• 109 * CLOSE*SHADE ,SCHEDULE THRU DEC 31 (ALL) (1,24) (40) ..
" 110 " REOPEN-PROS -SCHEDULE THRUDEC 31 (ALL) 11,24) 1.2) ..i

• 111 *
• 112 * S BUILDING SHADEBY AJNOTHEI_BUILDING
• 113 *
• 114 * $ POR PURPOSEOF DDIOHSTRATIOHASSUNETHAT THEREIS MqG'rHERBUILDING IN
• llS * $ ALIGNltEHTWITH THE 14£DIC/LLBLDOBUTISOFT TO THE i_ST. IT IS I?0_'T TALL
• 116 * $ ANDll0FT b/lDg. THE INPUT TO REPRESENTTHIS AS A SHADINGSUP,FACE 1S:
• tit *
• 118 " BUILDINO-SHADE H=lTO #_110 AZ, SO TILT,90 X..-1S0 ..
• 119 *
• 120 * $ SET DEFAULTS
• 121 *
• 122 * SET-DEFAULTFOR BXTLq_IOR-MAI,LHEIGHT-10 AZIMUTH,180
• 123 * CONSTRUCTION,k'LI ..
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* 124 * S_-DEFAUL? FOR W%HDOW HEIOH'P-4Y.4 GLASS-?YPE"(I?%
• %25 * M.J_X-SOL_IL-SCH,CLOSE-SHM)ESt_i-c'rRL.PROB .7
" 126 " WIH-SHADE-?YPE.I4OVABLE-IH?ERIOR
" 13T " SH_D%IG-SCHEDb'Li_SH_E-I_.,T
• 128 " CONDUCT-KHED{ILbCOHO-NLIT_?
• 129 * OFEN-SHADE-gCH,UOP_-PROB ..
• 1)0 *
• 131 " S SPACE OgSCRIFI'IOfl
" 132 *
" 133 * OFFICE -SPA¢|-CONOI?IONS ?_PEM?UM-(?i) P'bOOI_-WEIOWI',?0
* 134 * _UIPNEIff-WI_P'r,I i_UIP*SCHEDULE,I_I
• 135 * I,IOHTI_-W/SQPT=I.S LIGH?II40-SCHEDLILE=b?%
• 1)( * INF-NI_HOD=AIR-CI4NCGEAIR-CILk_K;ESlHB..2
* 13'7 * I.,IQHTING'?YPi_'SUS*IeI.,UOB
• 135 * PEOPLE-_-I_T,300 F_FI_-HO-SI_S,2S0
* 139 * FEOFI_-SCHEDUI,bOCCUF M_IAtPEUOH,150 ..
* li0 *
• 141 " ATi_IUN -SPACE-CONI)I_ION$ T_PE&ATUKE-(74) _R-WEI(Iiff, IO0
• 142 * I-%GHTING'SCHEDUI,P,=I.,?I
• 143 * I.,I()H?INa-TYP_,,INCAJ_ID
* 144 " I,I(]HTINO'WISQI_'I
• 14S " INF-SCHEDUI,E, Ii_I AIR-CHAHOE,_IHR,.2
• 146 " INF-Mk'THOD,AIR-CHAJ_E ..
• 14"7 *
• 148 * B11 -SPACE $-C,OFFICE _B-3230 VOLES290?0
* 149 * AZ-90 Y-300 .,
• 150 *
" 151 " El =EXTERIOR-W/_ WIDTI4-300 .,
• 153 * W1 ,WINbOW MID?H,200 ..
" 153 •
" IS4 * E1S =EXTERIOR-WM,I, M-IT A%,,90 X,300 ..
* 155 "
* 156 • L1)iDERGROUND-FI.OOI_)J_F_,3330 CONSe6W1 ..
• 15"7 •
• 158 * BZ3 -SPACE 8-C*OF$'ICE AREA=1660VOLUHE=14940
• 159 • A1=180 X,IO0 Y=200 ..
• 160 *
• 161 • E2 .FwX?ERIOI_-W/LbI,, WID?H-I00 ..
• 163 * W2 .WINDOW WII)?H-100 ..
* 163 *
" 164 " UNDERGROL_II)-PIJOORk3EA,1660 CONS-BW1 ..
• 165 *
• 166 * BZ3 -SPACE I, IKE B%1 A_,-90 X*100 Y=0 ..
* 16"/ "
• 168 * E3 =EXTERIOR-WM.,L LIKE El ..
• 169 * W) .WINDOW LIKE Wl ..
* 1"/0 •
• 1Tt " E3S =EXTERIOR-WALL W*1? AI=2T0 Y=17 ,.
" 1"/2*
* 173 * UI_DERG[_OI.IHD-FU)ORAREA,3330 COHS=BW1..
• 174 "
• 1"/5 " TZ1 ,SPACE LIKE S21 Z-10 ..
" 1"76 •
• I-/T * RI tROOP H=17 W=200 AZ=180 TILT-0 Z=tO
• 178 * CONS=OFP-ROP..
• 1-/9 *
* I80 " FJ4_'ERIOR-WM,L LIKE E1 ..
• ISI * WINDOW LIKE W1 ..
• 182 •
• 183 • EXTERIOR-WALL LIKE EIS ..
• 184 *
* 185 * TZ2 ,SPACE LIKE BZ2 Z,10 ..
• 186 "
• 187 " ROOP LIKE RI H=30 W=83 .,
• 188 •
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• 189 • EX?ERIOR-WkLt, LIKE _ .. i

• 190 • WINDOW 51KE W2 .. i
I

• 191 •
• 192 •
• 193 " TZ3 --SPACE LIKE BZ3 Z-IO .o

•I.• .ooF ..17.:18o..
• 195 • EXTERIOR-WALL LIKE E3 ..
• 196 • WINDOW LIKE W3 ..

• 197 • EXTERIOR-WAIL LIKE E3S ..

• 198 •
• 199 • IZl •SPACE S-C=OFFICE AREA=3540 VOLUME=70=00

• 200 " AZ=90 X=17 Y:180 ..

• 201 •
" 202 * IRI =INTERIOR-WALL AREA=f200 NEXT-TO &TZl CONS,ML2 ,.

• 203 * IN2 =INTERIOR-WALL AREA=f200 I_T-TO ATZ2 CONS=k'L2 ..
• 204 * IN3 =INTERIOR-WALL AREA=S86 NEXT-TO _UIP-RM CONS,WL3 ..

• 205 * ROOF LIKE R1 H:18 W=lS0 Z:20 ..

• 206 * ROOF LIKE R1 HmlS W-20 Y=18 Z=20 •.
• 207 * EXTERIOR*WALL H=20 W"18 AZ=90 X=180 ..

• 208 * UNDERGROUND-_,OOR ARPA=3540 CONS•BW1 ..
• 209 *

• 210 • IZ2 •SPACE LIKE IZl AZ=-90 X=03 Y•0 ..

• 21I *
• 212 * INTERIOR-WALL LIKE IN1 NEXT-TO ATZ1 ..
• 213 * INTERIOR-MALL LIKE IN2 NEXT-TO ATZ2 ..

• 214 • INTERIOR-WALL LIKE IN3 ..

• 215 • EXTERIOR-WALL H=20 W=18 AZ•270 Y=Ii ..

• 216 • ROOF LIKE R1 H=18 W:180 Z=20 ..

• 217 * ROOF LIKE R1 H=.15 W=20 X=160 Y-18 Z-20 ..
• 218 • UNDERGROUND-FLOOR ARP.A=3540 CONS=BMI ..
• 219 *
• 220 " ATZ1 -SPACE S-C=ATRILM ARFA=IS00 VOLUME=16200
• 221 * X=35 Y:40
• 222 • SOURCE-TYPE = HOT-WATER

• 223 " SOURCE-BTU/HR • 30000
• 224 * SOURCE-SENSIBLE = 0.0
• 225 • SOURCE-SCHEDULE = OCCUP ..

" 226 "
• 227 * ATROOF-I =ROOF HEIGHT=66.6 WIDTH=30

• 228 * AZIMUTH=0 TILT=26 X=30 Y=60 Z=20

• 229 " CONS=ATR-ROF

• 230 " E4 =EXTERIOR-WALL H=14.5 W=60 AZ=270 Y=60 Z=20 .,

• 231 * ES =EXTERIOR-MALL LIKE E4 AZ=90 X-30 Y=0 ..
• 232 * F1 =UNDERGROUND-FLOOR AREA=IS00 CONS=BW2 ..

• 233 • FRAME-A =EXTERIOR-MALL HEIGNT=29 WIDTH=30 Z•20 ..
• 234 " WINDOW-A :WINDOW H=28.9 W=29.9 X=.05 Y=.05 GLASS-TYPE=GT2

• 235 • OVERJLkNG-A=6 OH-B=0 OH-D=48.5 OH-W=42

• 236 " OVERHANG-ANGLE=It6 LEFT-FIN-A=0 L-F-E=0

• 237 • L-P-H=30 L-F-D=3 RIGHT-FIN-A=0 R-F-B=0

• 238 • R-F-H=30 R-F-D=3 ..
• 239 * EXTERIOR-WALL LIKE FRAME-A HEIGHT=10.? W=30 Z=9.3 ..
• 240 • WIND_ LIKE WINDOM-A H=I0.6 W=29.9 L-F-H=I0.7

• 241 • R-F-H=10.7 ..
• 242 "
• 243 • ATZ2 =SPACE LIKE ATZ1 SOURCE-BTU/HR=O.O Y=IO0 ..
• 244 *
• 245 • ATROOF-2 =ROOF LIKE ATROOF-I ,.

• 246 • EXTERIOR-WALL LIKE E4 ..

• 247 • EXTERIOR-WALL LIKE E5 ..

• 248 • UNDERGROUND-FLOOR LIKE FI ..

• 249 • F[_%ME-B =EXTERIOR-WALL LIKE FRAME-A ..

• 250 " WINDOW-B =WINDOW LIKE WINDOW-A ..

• 251 •

• 252 • _UIP-RM =SPACE ZONE-TYPE=UNCONDITIONED
• 253 * AREA=1200 VOLL_4E=I7580 X=35 ..



" 254 *
" 255 • EXTERIOR-WALL HEIGHT=20 WIDTH-30 ..
" 256 "
• 257 * ROOF' H-41.2 W,30 CONS,-OFF-ROP
• 258 * TILT=IS 7,.9.3 X=30 Y=40 AZDC,JTH=0 ..
• 259 *
• 260 * INTERIOR-W,I_,I., A.qEA=279 CONSsWI.,3 NI_T-TO ATZ! ..
• 261 * UNDERGROUND-FlOORAREA=1200 CONS=BWI ..
• 262 "

2. _o,,_._,_ ..
• 265 * IHPUr SYSTDqS ,.
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SD L PROCESSOR I N PUT DATA

Wed Nov I0 15:17:48 1993SDL RUN !

• 266 * SYST_S-REI_RT STORY (SS-A,SS-C,SS-J,SS-D) ..
• 267 *

• 268 * $ HVAC SYST_4S DESCRIPTION
• 269 •

• 270 •

• 271 * $ DESIGN TEMPS ATRIUM COOLING $0F-SUI_R, 70F-WINTER HEATING 65F

• 272 • $ OFFICE COOLING 76F HEATING 74F

• 273 t $ SYSTEM TYPE THE ENTIRE BUILDING IS SERVED BY A WATER LOOP HEAT PUMP (HP)

• 274 * $ SYSTEM. THE ATRIIR UNITS HAVE AN OUTSIDE AIR ECONGMIZER AND
• 275 • $ PROVIDE MINIMUM VENTILATION AIR FOR ALL SPACES TO GIVE .25 AIR-

" 276 • $ CHANGES/HOUR FOR THE ENTIRE BUILDING. IT IS ASSUMED THAT THE

• 277 • $ OFFICE UNITS PULL THEIR OUTSIDE AIR FROM THE ATRIIR4. THE

• 278 • $ PERIMETER HP UNITS ARE FURNISHED WITH A WATER SIDE ECONOMIZER.

• 279 " $ THE MINIMUM OUTSIDE AIR DAMPERS TO THE ATRIUM UNITS ARE HELD

• 280 • $ CLOSED BETWEEN 9R, I WH£N FANS ARE TURNED OFF UNTIL 9AM AT NORMAL

• 281 * $ START. THE FANS OPERATE FROM 9AM TO 91_IMOHDAY THRU SATURDAY,

• 282 • $ AND ARE OFF ON SUNDAYS AND HOLIDAYS. THE FANS ARE ALLOWED TO

t 283 • $ START AS EARLY AS 7AN TO PICK UP HEATING AND COOLING LOADS,

• 284 • $ BUT ARE DELAYED AS LONG AS POSSIBLE. THE NIGHT SETBACK

m 285 • S TEMPERATURE IS 65F AND THE NIGHT SETUP T_HPERATURE IS 90F.

" 286 • $ THE TEMPERATURE OF THE HP WATER LOOP IS MAINTAINED BETWEEN 55F

287 " $ (BOILER SET POINT OF 60F) AND 90F (TOWER SETK)INT OF 85F),
• 288 " $ BUT THE TOWER SETI_)INT IS ALLOWED TO FLOAT TO LOWER

• 289 • $ TEMPERATURES BASED UPON OUTDOOR WETBULB TEMPERATURE TO

• 290 * $ IMPROVE THE EFFICIENCY OF THE HP UNITS. TOTAL SYSTE)I VOLUME
" 291 • $ INCLUDING A 7500 GALLON STORAGE TANK IS 10000 GALLONS.

• 292 •
" 293 •

• 294 * S FROM HAY 15 THRU OCT 15 A SEPARATE NIGHT VENTILATION SYSTEM

• 295 * $ CAN CYCLE ON TO PROVIDE FREE OA COOLING OF THE ATRIUM, BUT ONLY

• 296 * $ IF ITS SPACE T_HPERATURE IS ABOVE 76F. THE AIR SIDE CAPACITY

• 297 * $ OF THE NIGHT VENTILATION SYSTEM IS TWICE AS LARGE AS THE HP
• 298 * $ UNITS.

• 299 •

• 300 • $ A SERVICE WATER HEAT PUMP IS LOCATED IN ATRIUM ATZI. IT

301 • S SUPPLEHENTS THE DONESTIC HOT WATER HEATER IN PLANT. THE

• 302 " $ CAPACITY OF THE HEAT PUMP IS 24000 BTH/HR.
" 303 •

• 304 " $ SCHEDULES
• 305 "

t 306 t DAYS = WEEK-SCHEDULE (NON, SAT) (1,7)(0)(8,9) (-999)(10,21) (1) (22,24) (0)
• 307 • (SUN, HOL) (1,24)(0) ..
• 308 * AHU-SCHED = SCHEDULE THRU DEC 31 DAYS ..
• 309 *

• 310 * $ ATRIUM COOLING SCHEDULE
• 311 •

• 312 • AT-C-WIN-HRS = DAY-SCHEDULE (1,24) (70) ..

• 313 • AT-C-SUH-HRS = DAY-SCHEDULE (1,24) (80) ..
t 314 • AT-C-WIN-DAYS WEEK-SCHEDULE (ALL) AT-C-WIN-HRS ..
• 315 • AT-C-SUH-DAYS = WEEK-SCHEDULE (ALL) AT-C-SUM-HRS ..
" 316 • TCOOLI = SCHEDULE THRU MAR 31 AT-C-WIN-DAYS

• 317 +' THRU OCT 31 AT-C-SUM-DAYS

" 318 • THRU DEC 31 AT-C-WIN-DAYS ..
" 319 •
• 320 " $ ATRIUM HEATING SCHEDULE
• 321 •

• 322 • AT-HEAT-HRS = DAY-SCHEDULE (1,24) (65) ..
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" 323 • THEAT1 = SCHEDULE THRU DEC 31 (ALL) AT-HEAT-HRS ..
• 324 •

• 325 * $ OFFICE COOLING SCHEDULE

• 326 •

" 327 " OFF-! = DAY-SCHEDULE {1,9)(90) i10,21)(76) (22,24)(90) ..
• 328 • OFF-2 = DAY-SCHEDULE (1,24) (90)
• 329 " TCOOL2 = SCHEDULE THRU DEC 31 (NON,SAT) OFF-1 (SUN,HOL) OFF-2 ..
" 330 "
• 331 * S OFFICE HEATING SCHEDULE

332 "

• 333 " OFF-3 = DAY-SCHEDULE (1,9)(65) {I0,21)(74) (22,24)(65) ..

• 334 * OFF-4 = DAY-SCHEDULE (I,24)(65)

• 335 " THEAT2 = SCHEDULE THRU DEC 31 (NON,SAT) OFF-3 (SUN,HOL} OFF-4 ..
• 336 "

• 337 t $ NIGHT VI_ILATION SCHEDULES
• 338 "

• 339 " VENT-T = SCHEDULE TNRU DEC 31 {ALL) (I,24) (76) ..

• 340 * VENT-ON-OFF = SCHEDULE THRU MAY 15 (ALL) (1,24) (0)

• 341 " THRU OCT 15 (ALL) (1,24) {1)
• 342 " THRU DEC 31 (ALL) (1,24} (0} ..
• 343 *

• 344 " MIN-OA = SCHEDULE TNRU DEC 31 (ALL} (I,9)(0) (I0,21)(-999) (22,24)(0) ..
" 345 "
" 346 " S ZONE DESCRIPTION

• 347 "
" 348 * ENV-ATR = ZONE-CONTROL D-H-T 70 D-C-T 74 H-T-SCH THEATI C-T-SCH TCOOLI

" 349 * T-TYPE PROPORTIONAL ..

• 350 * ENV-OFF = ZONE-CONTROL D-H-T 74 D-C-T 74 H-T-SCH THEAT2 C-T-SCH TCOOL2
• 351 " T-TYPE PROPORTIONAL ..
• 352 * ATZI = ZONE Z-C ENV-ATR OUTSIDE-AIR-C?M 1665 ..

• 353 * ATZ2 = ZONE LIKE ATZI ..

• 354 " EQUIP-RM = ZONE ZONE-TYPEsUNCONDITIONED ..

• 355 " BZ1 = ZONE Z-C ENV-OFF ZONE-REPORTS = NO ..

" 356 * BZ2 = ZONE LIKE BZI ..

• 357 * BZ3 = ZONE LIKE BZI .

• 3S8 * TZ! = ZONE LIKE BZ1
" 359 • TZ2 = ZONE LIKE BZI

" 360 " TZ3 = ZONE LIKE BZl .

• 361 • IZl = ZONE LIKE BZl

• 362 " IZ2 = ZONE LIKE BZI .

" 363 *
• 364 * HP-SYS-CORE = SYSTEM SYSTEM-TYPE=HP MAX-S-T:I00 MIN-S-T=55

• 365 " SUPPLY-STATIC=2.5 SUPPLY-EFF=.45

• 366 * OA-CONTROL = TEMP ECONO-LIMIT-T = 68

• 367 " FAN-SCHEDULE=AHU-SCHED

• 368 " FLUI.D-VOLUHE = 30
• 369 • MIN-AIR-SCH = NIN-OA

• 370 * SHW-HP-SIZE=24000 SHW-HP-SOURCE=ZONE

• 371 • SHW-HP-ZONE=ATZI

• 372 " ZONE-NAMES= (ATZI,ATZ2,EQUIP-RM)
• 373 * SIZING-RATIO--I.5 ..

" 374 *
• 375 •

• 376 * HP-SYS-PEPM = SYSTEM SYSTEM-TYPE = HP MAX-S-T=IO0 MIN-S-T=55
• 377 • SUPPLY-STATIC=2.5 SUPPLY-EFF=. 55

" 378 * FLUID-VOLUME=30
" 379 * FAN-SCHEDULE"AHU-SCHED

• 380 * ZONE-NAMES=(BZI,BZ2,BZ3,TZI,TZ2,

• 381 * TZ3,1ZI,IZ2} ..

• 382 •
" 383 " WLHP = PIJ_iT-ASSIGNMENT

• 384 * SYSTEM-NAHES = [HP-SYS-CORE,HP-SVS-PERM)
• 385 * HP-LOOP-HEATING = FROM-SYSTEMS
• 386 * HP-LOOP-COOLING = PROM-SYSTEMS
• 387 • BOILER-TYPE = FUEL-BOILER
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, 3OO * BOILER-SE_-_I_. 60
* 309 * T'_R-S-ETPT-CTHL.. WETBULB-P.ESET
* 390 * 'I'WP.-C.S.L_-CTPL• TWO-SPEED-Fk.N
* 391 * NIN-TWR-WTR-T = 61
* 392 * TWR-DESIGN-WETBULB• 78
* 393 * CIRC-PUMP-SCH = AMU-SCHED
• 394 * CIRC-PUMP-TYPE = VARIABLE-FLOW
• 395 * PI.,A_-REPORTS = YES
* 396 * DHW-SIZE - 0
• 397 " DHW-GAL/MIN ,, .222
* 390 " DHW-SCH • OCCUP ..
* 399 "
* 400 * TWR-FDOAT = SCHEDULE THRU MAY 15 (ALL) (1,24)(85)
• 401 • THRU OCT 15 (ALL) (1,24)(75)
• 402 " THRU DEC 31 (ALL) (1,24)(85) ..
" 403 "
" 404 " OC1 =DAY-SCHEDULE (1,9) (0} (10,12) (1) (13,14) (.8,.4}
* 405 " (15,18) {.7) (19,21) (.4) (22,24) (.2) ..
" 406 " OC2 =DAY-SCHEDULE (1,24) (.2) ..
* 407 * OCCUPANCY :WEEK-SCHEDULE (NON,TUg) OCl (WED)OC2
• 408 * (THU,SAT)OCI (SUN,HOL) OC2 ..
* 409 " OCCUP -SCHEDULE THRUDEC 31 OCCUPANCY..
" 410 " END ..
* 411 • COMPUTE SYSTEI4S ..
* 412 * INGLE PLA,'_ ..
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PDL PROCESSOR INPUT DATA

Wed Nov 10 15_17t48 1993PDL RUN I

_ 413 : WLHP = PLANT-ASSIGNHENT ..414 PLANT-REPORT SUHHARY (PS-AoPS-D,BEPS) ..
t 415 t
" 416 * $ PLANTDESCRIPTION
• 417 *
• 418 " DHW = PIANT-EQUIPMENT TYPE=DHW-HEATER SlZE -999 I-N I ..
' 419 "
" 420 " E_D ..
• 421 " COHPUT£PI,ARI' ..
" 422 _ INPUT £CONOHICS ..

4.11



EDL PROCESSOR INPUT DATA

Wed Nov 10 15:17t4fl 199]£DL RUN 1

* 423 * DIAGNOSTIC WARNINGS ..

* 424 * ECONOMICS-REPORT S5%IMARY (ES'D, ES-E) ..

* 425 *

* 426 * $ ENERGY CHARGE DESCRIPTION
* 427 *
* t28 * $ THE ELECTRIC KATE IS TIME-OF-USE WITI4 SEPARATE SUMMER/WINTER MINIMUM

* 429 " $ DE]4AND CHARGES. IN ADDITION IT HAS S/W D_4AND CHARGP,S THAT APPLY ONLY TO THE

* 430 * $ ON-PEAK HOURS. THE TWO DEMANDS ARE ADDITIVE, APPLY TO THE HIGHEST P_AK, BUT

* 431 * $ ONLY THE ON-PEAK CARRIES A RATCHET OF 90%. THE ENERGY CHARGES ARE

* 432 * $ DOLLARSIKWH FOR THREE PERIODS (I.E. ON-PEAK, INTERMEDIATE-PEAK, AND OFF-PEAK).

* 433 * $ THE Fb_ FOR THE HOT WATER GENERATOR SI_TED IN SYSTENS PLUS THE DOMESTIC

* 434 " $ HOT-WATER HEATER IS NATURAL-GAS ..
" 435 "
* 436 • £LEC-COST = D'rlLITY-RATE RESOURCE • FLECTRICITY

* 437 • NIN-MON-CHGS " (186)

* 438 * D_4AND-CHGS = (2.25,2.25,2.25,2.25, 2.58,
* 439 * 2.58,2.58,2.58,2.58,2.58,2.25)

* 440 * BSOCK-CHARG£S = (SUM°P-DE]4,WIN-P-DE]4)

* 441 * ENERGY-CHG-SCH = TOU-SCH ..
* 442 "

* 443 * TOU-SCH s SCHEDULE THRU APR 30 (WD) (1,8) .0324)
* 444 * (9.12) .0354)

* 445 * (13,18 (.0394)

* 446 " (19,2] (.0354)
* 447 * (22,24 (.0354)

* 448 * (WEH)(I.24) ,0354)

* 449 * THRU OCT 31 (WD} (I,8) .0374)

* 450 * (9.12) .0394)

* 451 * (13,18 (.0444)

* 452 * (19,21 (.0394)
* 453 * (22,24 (.0374}

* 454 * (WEH)(I,24) .0374) .

* 455 * THRU DEC 31 (WD) (I,8 (.0324)

* 456 * (9,12 (.0354)

* 457 * (13,18)(.0394)
* 458 _ (19,21) (.0354)

* 459 * (22,24) (.0354)

* 460 * (WE_) (I,24) (.0354) ..

* 461 *

* 462 * SUM-P-DEM = BLOCK-CHARGE BLOCK-SCH - DE]4-SCH

* 463 * SCH-FIAG = 2

* 464 * BLOCKT-TYPE = DEMAND

* 465 * BLOCKI-DATA = (1,7.00)

* 466 " DEMAND-RATCHETS -- (SUM-RATCH) ..
* 467 *
* 468 * WIN-P-DE = BLOCK-CHARGE BLOCK-SCH = DE_4-SCH

* 469 * SCH-FLAG = 1

* 470 * BLOCK1-TYPE = DE_AND
* 471 * BLOCKI-DATA = (1,6.50)

* 472 * DEMAND-RATCHETS , (SUM-RATCH) ..
* 4"23 *

* 474 * SUM-PATCH = RATCHET NUM-MONTHS = 12
* 475 * RATCHET-SCH = DEM-SCH

* 476 * SCH-FLAG = 2

* 477 * TYPE = HIGHEST-PEAK

* 478 * FRACTION = .90 ..
* 479 *
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• 480 • DEM-SCH - SCHEDULE THRUAPR 30 (WD) (1,12) (0)
" 481 " (13,18)(1)
• 482 " (19,24)(0)
• 483 " (WDI) 1,24) (0)
• 484 " THRUOCT 31 (k/0) 1,12) (0)
• 485 • 13,18)(2)
', 486 • 19,24) (0)
• 487 " (WE)I) 1,24) (0)
• 489 " THRU DEC31 (t/D) 1,12) (0)
• 489 • (13,18)(1)
• 490 " (19,24) (0)
• 491 • (WEH) (1,24) (0) ..
" 492 "
" 493 " GAS-COST • UTILITY-RATE RESOURCE - NATURAL-GA9
• 494 t i_4£RGY-CHG• .90 ..

: ,_s: _,, ..,,_ :o.,,,__:o.o.,:s..
" 497 "
• 498 " INPUT LOADS ..
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MEDICALOPPICE BUILDINO, CXICAOO WATERlOOP XEA? PUMPWITH $TOI_OI OO[-2.1E-001 Wed Nov 10 15s17_4i 1993LDL RUN 1
SHIP3.INP RUN1

MPORT- l._q-ll SPACEPr,AK LOADCOi4FONEN'I'S BZ1 k_'.ATHERirlLt - 'tRY CHICAaO
.... _..,+ ............... +......+.......-.................,,........ +,.........-..,..-i............ ,..., .. Q.........,,...-. o-.. o-....e .me,.,...

SPACE llZ1

HUL?I PLIER 1.0 leI,OOR 14VIffIPLIICR 1.0

P_X3R ARI_ 3230 SOFT 300 142
VOLUME 29090 Cuter 023 143 '

COoL,INO lOAD HILq?INO LOAD
allall I allll nell Bat fitai I al all Ilall I aei II at8 lil lit mII alllit I litSlit ai at adsR JDU3BS

'.DIE AUQ19 4FN J_ 1 9/_l

DRY-BULB?DIP 90F 32C . -2P -19C
_ BULB?D4P ?lF 22C -2P -19C

$EN91tiLE LATI_ SEN$I BL£
()(J_U/H) ( KM ) (KB'tU/H) ( K_ ) (KBTUIH) ( KM )
........ ...... ........ -..... .....,+.. ......,..

klkl.,L CONDUCTION 2.424 0.?10 0.000 0.000 -'7.499 -2.19-/
ROOFCONDUCTIOll 0.000 0.000 0.000 0.000 0.000 0.000
WINDOMOI.,A$$+PRMCOND 15.60"/ 4.5?3 0.000 0.000 -26.6-/4 -'/.815
WINDOWGLASSSOLAR 26.911 7.085 0.000 0.000 2.086 0.611
DOORCONDUCTION 0.000 0.000 0.000 0.000 0.000 0.000
INTEP,HAI, SUP,FACT COND 0.000 0.000 0.000 0.000 0.000 0.000
UND£ROI_OUHDSURFCOHD -1.292 -0.379 0.000 0.000 -5.491 -1.609
OCCUPA.NTgTO SPACE 3.3-/2 0.989 3.015 0.663 1.0"/-/ 0.315
LIGHT TO SPACE 10.666 3.164 0.000 0.000 3.30"/ 0.969
EOUIFME_qTTO SPACE 0.-/12 2.552 0.000 0.000 0.419 0.123 .
PROCESS 'tO SPACE 0.000 0.000 0.000 0.000 0.000 0.000
INFILTRATION 0.969 0.284 0.848 0.248 -5.251 -1.539

......°. ....... ....... ...... ........ ........

TOTAl, G-/.569 19.'798 3.862 1.132 -38.026 -11,142

TOTAL ION) 71.431 KBTU/H 20.929 I(M -38.02G KBTUIH -11.142 KW

TOTAL LO_ / A,qEA 22.11Bq'U/H.sQPr 69.746 w / M2 ll.7-/3B'ru/H.SQF_ 37.129 W / 142

ttttttttttt ttttt tt .tttttttt .tt ttttttttttt .t ..sttttttt tett ttttt t t

• t

* NOtE 1)THE ABOVELOADSEXCLUDEOUTSIDEVENTILATIONAIR "
" .... LOADS
t 2)'tiMES (lIVEN IN S'tJ_IDARDT£ME FOR THE lOCATION •
" IN CONSIDERATION
t

ttttttttltt ttttttt tttttttttttt tttttttttlt .t tit tt it.it tt ttttttt tt
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_ J

l
i

MEDICAJ,OleleICEBUILD;I_, CHICJ_O WATEAZ,OOPHEAT PUMPWITH S'l_)P31,GE DOEo2.1E-O01 Wod Nov 10 15117148 1993_DL RUN 1
gNqP3.]HP RUH1

IU[FORT-LS-B 9PkEE PF..AKLOADCOIqFONENTS T?,! HEATHERPZI,E- TRY CHXCAO0

SPACE TZl

I_P.,T1PI,ZER 1.0 Pl,0011NU1,TIP1.,IER 1.0

_R A31_ 3230 I_1_ 300 142
VOI.AJME 290?0 CUP? 023 M3

COOLXNOIOAD HIP,,ATtNOLOAD
lllllllllllllllllllfl IIIIIIIIIiiiii IIIIIII

?DIE JUL 3 6i_4 JAN 1 9AI4

DRY-BUbBTD4P 92F 33C -2P -19C
_qr- BUbB?EMP ./3F 23C -2P -19C

SENSISE tATDrr SENS!BLE
(KBTU/H) ( KW ) (KBTUIH) ( _ ) (KBTL//H) ( KW)
----...- ...o.. ........ ..0... ...,,,.... ........

WkI,L CONDUCTION 2.990 0.8"/6 0.000 0.000 -./. 51£, -2.202
ROOF'CONDUCTION 5.5"/1 1.632 0.000 0.000 -18.'/54 -5.495
WINDOWOLA$S+F'RMCOND 11.064 3.242 0.000 0.000 -2"/.1"/4 -./.962
kllNDOHOLKSS SOLAR 2'7.912 8.1"/0 0.000 0.000 2.092 0.613
DOORCONDUCTION 0.000 0.000 0.000 0.000 0.000 0.000
INTERNAJ,SUi_ACE COND 0.000 0.000 0.000 0.000 0.000 0.000
UI_DER(3ROUNDSURF'COND 0.000 0.000 0.000 0.000 0.000 0.000
OCCUPN_STO SPACE 3.495 1.024 3.015 0.883 1.0./"/ 0.315
LIOHT TO SPACE 11.210 3.284 0.000 0.000 3.30"/ 0.969
£OUIFMi_T TO SPACE 9.094 2.664 0.000 0.000 0.419 0.123 .
FROC',_S TO SPACE 0.000 0.000 0.000 0.000 0.000 0,000
INFILTRATION 2.840 0.832 3.056 0.895 -6.098 -1.787

........ ....... ....... ...... . ... .....

To',',,.,.., "/4.1./,+21../3, +.o',o1../"/9 ";;.,; -is.i;;
TOTAl, LOAD 80.246 KBTUIH 23.512 KW -52.645 KBTU/H -15.425 KW

TOTed,,LOADI _EA 24.84BTUIH.$QPT "/8.354 W / M2 16.299BTU/H.SQF"? 51.403 W / 142

tt tt It tit ettttttttltttttt tt ttttt lett ttttttttt ttttt@tt tttt tit t ttt

• t

" NOTE lITHE ABOVE LOADSEXCLUDE OUTSIDE VENTII.ATIONAIR *
" .... LOADS *
• 2)TIMES ONEN IN STANDARDTIME FOR THE LOCATION *
t IN CONSIDERATION *
• t

etttttttt ttt.tttttttttttt tlttttttttttttttttttttt.ttttttttt.tt_tl
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8PAC| IZl

MUI,TI_I|R I.0 111.0011NVLTIIv_IIR 1.0

rl_OR MI_ 3540 SiQFT 32t W
' VOI,L_| ?0i00 CUr 2005 N3

11oalnnll Iounan nln nonn|nlll II n nllmn alnu n n iu al llllna lla li!

Trot _ 3 6m¢ JMg 1 CAN

DRY-|tFu| TWP 92P 33C 3P -16C
WET-BUI,| TDtP 7311' 23C 2F -1"/C

SIllSliSLE [,ATDrr $RN$IBLII
(K.BTU/HI ( ICM) (KBTU/H) ( KW) (KEYi'U/X) ( KM )

kUU,L COHDUCT]OH 0.746 0.219 0.000 0.000 -1.797 -0.527
ROOFCOHDUCTIOH 5.031 1.700 0,000 0.000 -19.204 -S.456
VXNDOHOLA$$,PP,M COHD 0.000 0.000 0.000 0.000 0.000 0.000
WINDOW OZ.,ASSSOLAR 0.000 0.000 0.000 0.000 0.000 0.000
DOORCONDUCTION 0.000 0.000 0.000 0.000 0.000 0.000
INTERNAl,SURF'ACECOND -0.6S4 -0.192 0,000 0.000 -0.656 -0.192
UNDERGROUNDSURFCOHD -1.770 -0.519 0.000 0.000 -6.018 -1.763
OCCUP_TS TO SPACE 3.030 1.122 3.306 0,965 1.160 0.346
LIGHT I'O SPACE 12.216 3.600 0.000 0.000 3.625 1.062
EQUILqCOITTO SPACE 9.966 2.920 0.000 0,000 0.922 0.270 ,
PROCF.S$ TO SPACE 0.O00 0.000 0,000 0,000 0.000 0.000
lNFZ[,T_TION 6.988 2.047 7.519 2.203 -18.626 -5.458

TO'rAb LOAD 48.044 KBTUIH 14.077 I('t/ -40.673 1(8TU/H -11.918 KN

TOTALLOADI AREA 13.57BTUIFI.$(}FT 42.803 W / H2 ll.490BTU/X.EQIPT 36.238 W I 142

t t

* NOTE I)TXE ABOVELOADS I_(CLUDEOUTSIDE V_,"I'ILATIOHAIR *
* .... LOADS
• 2)TIMES OI_D,l IN ST_P_) TD4E FORTHE LOCATION •
* IN CONS IOERATION
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H|OICAL, OPfIC| IUIL021_, CXZCAO0 WATERLOOPIIEA? FU)CPWI?X rtORAOl_ DO|-2.1E-O0! Wed Hov 10 lSsl?14i 2993LDI, AUH l
SFJCP3.ZNP FtUN!

IUiFOl_r- lJ-$ SPACEPEAKLOAD¢GCK)nWr| A?Zl k'F.A?XERrILE- TRY CHZCAO0

JP_E ATZi

ICUI,?II_I|R 1.0 rU:OIt Wu'LT! t_!tR 1.0

F'LOOR ;d_EA 1100 _ 117 IG
VObUICE 16200 CUr]' 459 N3

COOI,XNO LOAD H_TINO ION)
II II lit IB8 IIt 18t II IIIII IIt 8t t 811 e 111111811t 81111 t 81E 81111811 Ill El8

TZM| JUL 9 4PH JJ_q ? 6AI¢

DRY-IJUI,B TEJ4P 94P 34C IF -17C
W_-IIULB TIOiP T4F 23C 1P *1TC

SZNS!!ILg LATDIT SEN$II11,1_
(K/rI'UIH) ( t_ ) (KS?U/H) ( W ) (I(IrI'UIH) ( IN )
.eeme a.qn. ogeee¢o 4¢tee.eme .DOte me eeoeeee. .e¢bo_oo.e

WAI,/,CONI)UCI'ZOII 4.1;Zll 1,210 0.000 0.000 -9.090 -2.663
ROOF CONDUCTION 4.606 1,3S0 0,000 0.000 -12.357 -3.621
WINDOWGI_SSJPPJ4 COHD 13.043 3.02) 0.000 0,000 -36.90S -10.813
WINDOWGI,AS$ SOI_R 16.651 4.079 0.000 0,000 2.622 0.768
IXX:)ilCONDUCTION 0.000 0.000 0.000 0.000 0.000 0.000
IItT£11NALSUP.FACECOHD -0.312 °0.092 0.000 0.000 -0.312 -0.092
UNOEROROUHD$Ui_FCOND -0.002 -0.001 0.000 0,000 -0.006 -0.002
OCC;JFAN?$TO SPACE 0.000 0.000 0.000 0.000 0.000 0.000
l, IOwr To SPACE 3.974 1.165 0.000 0.000 1.25] 0.376
EQUIPI4DtTTo SPACE 0.000 0.000 0.000 0,000 0,000 0.000 •
PROCESS To SPACE 0.000 0.000 0.000 0.000 0.000 0.000
INFILTRATION 0.330 0.099 0.351 0.103 -2.465 -0.722

TOTAl, 42.429 12.432 0.3S1 0,103 -57.230 -16,768

TOTALLOAD 42.700 KBTU/H 12.$35 IN -57.230 KB?U/H -16.768 IN

TOTAl, IOAD / AkP.,A 23.77B'TU/H.SQF"r 74.956 W / H2 31.795BTUIH.SQFT 100.275 W / !(2

It !1.1 t•*i*•t ttl•|t•**t**tttit••*****t• |t*f if t** t•*tQ•• ft*il I* I*

• NOTE 1)THE ABOVELOADSi_CLUDE OUTSIDEVI_tqTII,ATIONAIR *
• .... LO_ •
• 2)TIHES QI'VDI ZN STANDARDTIHE FORTHE LOCATION *
• IN CONSIDERATION

mtlteeet•t•ttttt ttm•tt•ttmetmt•tttt•ttttttt •,ttt ttttt tmt•ttttmet
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SPACE i_JI P-M

HULTIPl,ltR 1.0 Fl_i MULTIPl,Itl_ I.0

7LOOR AREA 1200 sOrT 111 142
VOIJ_4| 17SO0 CUP? 498 N3

COOLINO Ig)JU) HEATING LOAD
l lilt* 8118tilt It I It tt I 1881l 8811 it lit Illallttt It till

?DIE _ 9 61_1 JAN 2 8_1

DRY-BULB ?WP 97P 36C 4F -16C
wk_r-ilUI,E ?DiP ?3F 23C 3F -16C

SENS!!R,E LATEwr SENSI BI.,E
(KETUIH) ( KW) (KEITUIH) ( KW) (KBTU/H) ( KW )
--°-*-.,- --00-- .----..- - .*--.. --...... ........

WALL,CONDitION 1.781 0.522 0.000 0.000 -3.045 -0.892
ROOFCOltDUC_IOH 2.73? 0.802 0.000 0.000 -6.950 -2.036
WINDOWGLASS4FPJ4COND 0.000 0.000 0.000 0.000 0.000 0.000
WINDOWGI,AES SOLAR 0.000 0.000 0.000 0.000 0.000 0.000
DOORCONOUCTION 0.000 0.000 0.000 0.000 0.000 0.000
IHTEI_qAt,SUIUeACECOND 1.625 0.476 0.000 0.000 1.625 0.4'76
UI_)ERQROUHDSURf COND -0.360 -0.105 0.000 0.000 -1,800 -0,527
OCCUPA.qTSTO SPACE 0.000 0.000 0.000 0.000 0.000 0.000
LIQHT TO SPACE 0.000 0.000 0.000 0.000 0.000 0.000
EOUIHIENT TO SPACE 0.000 0.000 0.000 0.000 0.000 0.000
PROCESS TO SPA£E 0.000 0.000 0.000 0.000 0.000 0.000
I _G'I_?RATION 0.000 0.000 0.000 0,000 0.000 0.000

,-3 1., o.ooooooo ",o.17o
, 7. K u,, i ,, .lo.1. x,ui, 2.o

tiittttltittttltttttttittittilttttitttt .tit lit.tit,tit.it tilt, It

* t

* NOTE lITHE ABOVElOADS EXCLUDEOUt'SIDE VEN_IIJt?ION AIR t
* .... LOADS
* 2)TIHE5 GIVEN IN STAJqDAIU)TD_ FOR THE LOCATION t
* IN CONSIDERATION
t

tit*tWilit tit **. titittttt it tit tilt,tit, *tit tit tit,t, tttBt tit ._ t t
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I _ I

NIZOICALOlelelCe BUZLDINO,CHICACIO MATERLOOP HEATPUNPWITH STORAGE DOE-2,iE-001 Wed Nov 10 1S:1"/:411 1993LDI, ,UN !
SJ_IP_.INP RUN1

iLEPORT-LS-C IlUTLDINO Pr.AKlOAD CONPONDtT8 ET,A'/'HEAPILE- ?RY CHICAGO

• *" BUZLDINO**"

M,,OOR _EA 2t;920 _te't' 2S0t
VOU,q4E 320160 CUP? 9057 CUN?

COOL]NO LOAD HEAT]II_ IOAD
m IIIIII II al al t II mi IIIi II_'B IBI II IIt II llll Isn Ill t II llll IBii Is t tl lit IiIi Ii J

?DIE JUt, 3 4Ft_ 3AN I ?_

DRY-BULB?DIP 92P 33C -1P -18C
k'ET- Dt,,1LB?DIP 74F' 23C -1P -10C

S£N9Zill,£ i,,A'rDl'r SZN$]DI,E
(KBTLIIH) ( KW ) (KB'rU/H) ( KW) (KB'I'UIH) ( KW)
........ ...... ......... ...... ......... ........

WALl`CONDUG'I']ON 21.909 6.419 0.000 0,000 -$11,361 -17.100
ROOF CONDUCTION 31.424 9.207 0.000 0.000 -112.720 -33.027
klIHCOt./G[,ASS_,FPJ4COND 72.469 21.233 0.000 0,000 -200.304 -56.669
WINDOWGI`ASSSOLA,R 135.439 39 684 0.000 0.000 23.820 6.992
DOORCONDUCTION 0.000 0 000 0,000 0.000 0.000 0,000
INTERNAl`SUI_AC£ COND -1.525 -0 475 0.000 0.000 -1.525 -0.475
U_EROROUNDSU]tF COND -7.504 -2 228 0.000 0.000 -25.852 -7.575
OCCUPk,H?9 TO SPACE 24,597 7 207 21.755 5,377 7.773 2.279
LIGI_ TO SPACE 98.073 25 805 0.000 0,000 26.334 7.716
F,QLIIIq4ERTTO SPACE 53.735 19 674 0,000 0.000 4.000 1,172 •
P_Ci_S TO SPACE 0.000 0 000 0.000 0.000 0.000 0.000
INFILTRATION 23.935 7.013 30.411 8,910 -63.545 -16.619

........ ....... ....... ...... ........ .

,s23s3 32., s217,1,2. ,00,70
,oT LOAD ,o,,2,,(.u,. 1,7e27 ,00,70K.'U/,, 1,3.

* NOTE 1)THE ABOV'ElOADS I[XCI`UD£OUTSIDEv1DrI'II_TION AIR *
* .... lOADS *
* 2)TIMF.qGIVER IN STANDARD TIME FOR THE lOCATION *
* IN CONSIDERATION *
. t

ttttttttltltllttttttttt*ttlttttilttltttti*lttttlttttttttttltttt*
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MEDICAL OFFICE BUZLDING, CHICAGO WATER LOOP HEAT PUMP WITH STORAGE DOE-2.1E-001 Wed Nov I0 15.17:48 1993LDL RUN 1

SAHP3.INF RUN I

REPORT- LS-D BUILDING MONTHLY LOADS SUMMARY WEATHER PILE- TRY CHICAGO
............ .... ......... ....... ......... ..... ........ . ......... . ........ .. ........ ...... ..... ... ............ .. ............ ......

........ C O O L I N _ ................ H E A T T N _ ........... E L E C - - -

MAXIMIM MAXIM_ ELEC- MAX IML_

COOLING TIME DRY- WET- COOLING HEATING TIME DRY- MET- HEATING TRICAL EL_C

ENERGY OF MAX BULB BULB rEAD ENERGY OF MAX BULB BULB LOAD ENERGY LOAD

MONTH (MBTU) DY HR TD4F TI_4P (KBTU/HR) (MBTU) DY HR TEI4P TEMP (KBTUIHR) (l_14H) (KM)

JAN 3.86039 25 16 48.F 42.F 121.170 -121.579 1 7 -1.P -1.P -400.470 19174. 55.710

FEB 4.48119 16 15 43.F 36.F 97.163 -103.704 4 6 7.F 6.P -372.$09 17332. 55.710

MAR 14.83433 9 13 68.F 62.F 161.269 -69.737 24 6 8.F 7.F -354.826 19607. 55.710

APR 50.48765 27 15 82.F 61.F 347.464 -27.861 8 5 33.F 30.P -248.334 19282. 55.710

MAY 76.53624 20 15 77.F 65.P 352.785 -10.836 6 5 39.F 35.F -145.577 19174. 55.710

118.25208 4 15 85.F 67.F 413.603 -1.292 25 5 52.F 47.F -45.175 18849. 55.710

JUL 166.29558 3 15 92.F 74.F 452.353 -0.006 23 5 61.F 60.F -1.509 19607. 55,710

AUG 143.22816 20 15 88.F 72.F 426.324 -0.103 5 5 55.F 54.P -23.714 19607. 55.710

SEP 79.67437 11 15 86.F 72.P 377.639 -6.961 22 6 35.F 31.F -118.785 18416. 55.710

OCT 42.50692 5 15 74.F 62.F 266.334 -22.933 21 5 30.P 29.P -179.721 19174. 55.710

NOV 17.05823 2 15 75.F 61.P 273.918 -65.820 15 6 28.F 26.F -287.580 18416° 55.710

DEC 3.27829 10 15 41.F 35.P 106.720 -I08.653 9 6 14.F 13.F -317.555 18741. 55.710
..... ...... .... ....... . ........ . .......... .... ....... +

TOTAL 720.494 -539,484 227379.

.MAX 452.353 -400.470 55.710

4.20



MESSAGE LIST FROM SYSTEMS PROGRAM

t tW_Ni_t tt tt ttt tt tt ttt tttt tit t ttt tt tttt lit tt ttt ttttttt tt tt ttlttfltt tt ttt t ttt tit tt

IN HP-SYS-CORE OA-CONTROL HAS BEEN RESET TO FIXED TO ALLOW THE FAN CYCLING OPTION
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MEDICAL OFFICE BUILDING.CHICAGO WATER LOOP HEAT PUMP WITH STORAGE DOE-2.IE-001 Wed Nov I0 15:17:48 1993SDL RUN I
SAMPI.INP RUNI
REPORT- SV-A SYSTE$1DESIGN PARAMETERS HP-SYS-CORE WEATHER FILE- TRY CHICAGO
................................-...... .... .................................. ...... ...... ......... ..... .... ......................

SYST_H SYSTEM ALTITUDE FLOOR AREA MAX
NAME TYPE MULTIPLIER (SQFT ) PEOPLE

HP-SYS-COP,E HP 1. 020 4800.0 0.

SUPPLY RETURN OUTSIDE COOLING HEATING COOLING HEATING
FAN ELEO DELTA-T FAN ELEC DELTA-T AIR CAPACITY SENSIBLE CAPACITY EIR EIR

(OF/4) (KW) (F) (CFM) (1414) IF) RATIO (KBTU/HR) (SHR) (I_TU/HR) (BTU/DTU) (BTU/BTU)

5773. 0.001 2.0 O. 0.000 0.0 0.560 0.000 0.000 0.000 0.36 0.35

SUPPLY E)OtAUST MIHIIdlR4OUTSIDE COOLING EXTRACTION HEATING ADDITION
ZONE FlOW FIOW FAN FlOW AIR FLOM CAPACITY SENSIBLE RATE CAPACITY RATE
NAME (CfM ) (Ct_l ) (KW) PATIO (CFM ) (KBTUIXR) (SHR) (KBTU/XR) (KBTU/HR) (KBTU/HR) MULTIPLIER

ATZI 3164. 0, 2.022 I.000 1698. 149.25 0.62 63.64 -159.70 -107.43 1.0

ATZ2 2609. 0. 1.668 1.000 1698. 131.85 0.63 52.49 -141.08 -90.08 1.0

I_UIP-I_'I 0. 0. 0.000 0.000 0. 0.00 0.00 0.00 0.00 0.00 1.0
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MEDICAL OFFICE BU£LDING, CHICAGO WATER LOOP HEAT PUMP WITH STORAGE DO_--2.1E-001 Wed Nov I0 15_17:48 1993SDL RUN I

SAMP3.1HP RUN 1

REPORT- SV-A SYST_I DESIGN PARAMETERS HP-SYg-PERM WEATHER FILE- TRY CHICAGO
........ .... . ....... .................. ..... .................................-....---....-- ...... ........... .... . .................

SYSTDI SYSTEM ALTITUDE FLOOR AREA MAX

NAME TYPE MULTIPLIER (SQFT ) P_OPLE '

HP-SYS- PElU4 HP 1.020 23320.0 155.

SUPPLY RETURN OUTSIDE COOLING HFATINW_ COOLING HEATING

FAN EL_C DELTA-T FAN ELEC DELTA-T AIR CAPACITY SENSIBLE CAPACITY EIR EIR

(CFM) (k'W) (F) (Ctq4 ) (K%I) (F) RATIO (KBTU/HR) (SHR) (KBTU/HR) (BTU/BTU) (BTU/BTU)

21267. 0.001 1.6 0. 0.000 0.0 0.000 0.000 0.000 0.000 0.38 0.36

SUPPLY EXHAUST MINIMUM OUTSIDE COOLING EXTRACTION HEATING ADDITION

ZONE PIOW PLOW PAN _X_ AIR FLOW CAPACITY SENSIBLE RATE CAPACITY RATE

NAME (CP14 ) (C?!4 ) (K_) RATIO (CFM ) (KBTU/HR) (SHR) (KBTU/HR) (KBTU/HR) (KBTU/HR) MULTIPLIER

BZ1 3359. 0. 1.757 1.000 0. 92.39 0.75 67.57 -98.86 -91.14 1.0

BZ2 1308. 0. 0.684 1.000 0. 36.84 0.74 26.31 -39.42 -35.48 1.0

BZ3 3926. 0. 2.054 1.000 0. 108.01 0.75 78.99 -115.57 -106.54 1.0

TZI 3687. 0. 1.929 1.000 0. 103.43 0.74 74.18 -110.67 -i00.05 1.0

TZ2 1444. 0. 0.755 1.000 0. 40.52 0.74 29.06 -43.36 -39.19 1.0

TZ3 3842. 0. 2.010 1.000 0. 106.21 0.75 77.30 -113.65 -I04.27 1.0

IZI 1850. 0. 0.960 1.000 0. 58.88 0.69 37.22 -63.00 -50.20 1.0

IZ2 1851. 0. 0.968 1.000 0. 58.90 0.69 37.23 -63.02 -50.22 1.0

4.23



MEDICAL OFFICE BUILDING, CHICAGO WATER LOOP HEAT PUMP WITH STORAGE DOE-2.1E-001 Wed Nov 10 15zlTs48 1993SDL RUN I

SAHF3.1NP RUN 1
REPORT- SS-D PLANT MONTHLY LOADS SUI@tARY FOR WLHP WEATHER FILE- TRY CHICAGO
......-........-. ........... ...... .... ............-..... ..... .... ...... .-.. ..... ...... .... .. ...... ... .... ........................

........ COOLING ................ HEATING ........... ELEC- - -

NAX IMIR MAXIMUM ELEC- NAX IMLM

COOLING TIME DRY- WET- COOLII_G HEATING TIME DRY- WET- HEATING TRICAL ELEC

ENERGY OF MAX BULB BULB LOAD ENERGY OF MAX BULB BULB LOAD E_'ERGY LOAD

MONTH (MBTU) DY HR TD4F TD4P (KRTU/HR) (MBTU) DY HR T_4F TEMF (KBTU/HR) (IO/H) (KW)

JAN 0.00000 0.000 0.000 0.000 39330. 172.785

FEB 0.00000 0.000 0.000 0.000 34552. 155.00B

MAR O.O000O 0.000 0.000 0.000 34397. 128.454

APR 0.00000 0.000 0.000 0.000 31920. 116.1189

NAY 0.00000 0.000 0.000 0.000 33112. 148.983

JUN 0.00000 0.000 0.000 0.000 40388. 164.007

JUL 0.00000 0.000 0.000 0.000 50369. 175.635

AUG 0.00000 0,000 0.000 0.000 46417, 171.665

SEP 0.00000 0.000 0.000 0.000 33322. 150.471

OCT 0.00000 0.000 0.D00 0.000 29403, 98.707

NOV 0.00000 0.000 0.000 0.000 31979. 139.168

DEC 0.00000 0.000 0.000 0.000 36696, 149.693

TOTAL 0,000 0.000 441880.

MAX 0.000 0.000 175.635

NAXIHUM DAILY INTEGRATED COOLING LOAD (DES DAY ) 0.000 (KBTU)

MAXIMUM DAILY INTEGRATED COOLING LOAD (WTH FILE) 13273.906 (KBTU)
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MEDICALOFFICE BUILDING, CHICAGO WATERLOOPHEAT PL_4PWITHSTORAGE DOE-2.1E-O01 Wed Nov 10 15:17_48 1993SDL RUlt 1
S_lP3.INP RUN1

REPORT- S$-P LOAD, ENERGYANDPART LOADPUMPOPERATIONIN _.,HF WEATHERFILE- TRY CHICAGO
............-.........-.....-.-.......... ...... ............................................. .......... ...... .... ..... .......... ..

CIRC PUMP SIZE Is 221.6 (GAL/MIN ) POWER = 3.56 (I_) MEAT GAIN = 10946. (BTUIHR) or 0.I (DEGF) MIN PLR - 0.50

HEAT GAIN ENERGY USE MEAT MODE COOL MODE ........ Number of hours wlchln each PART LOAD range .........TOTAL
SUM (MBTU} (Kk'X) (KWH) (KWH) O0 10 20 30 40 50 60 70 80 90 100 RUN

MONTHPEAK (KBTU/XR) (KW) (16,i) (KW) I0 20 30 40 50 60 70 80 90 100 + MOUiLS
....................................... .... . .... .... .... .... .... .... .... . ..... .. .-.. .... .... .... ....

JAN SUM 3,643 1185.962 1175.030 10,931 0 0 0 0 0 23 0 0 0 0 327 350
PEAK 10.935 3,560 3,560 0,475
DAY/HR 30/21 30/21 30/21 30/ 8

FEB SUM 3.337 1086.284 1075.352 10.931 0 0 0 0 0 23 0 0' 0 0 299 322
FEAK 10.935 3.560 3.560 0.475
DAY/HR 27/21 27121 27121 271 8

NAR SUN 3.86'7 1258.993 1245.209 13.703 0 0 0 0 0 29 6 0 0 0 343 378
PEAK 10.935 3.560 3,560 0.475
DAY/HR 31121 31121 31/21 31/ 8

APR SUM 3,614 1176.510 1052.566 123.942 0 0 0 0 0 38 11 0 0 0 315 364
PEAK 10.935 3.560 3.560 1.780
DAY/MR 30121 30/21 28/17 30/21

NAY SUM 3,448 1122.506 848.640 273,866 0 0 0 0 0 41 9 0 0 0 300 350
PEAK 10.935 3.560 3.560 1.780
DAY/MR 29121 29121 29118 29/21

JUN SUM 3,624 1179,844 663.765 516.079 0 0 0 0 0 29 22 0 0 0 313 364
PEAK 10,935 3,560 3.560 1.780
DAY/MR 30/21 30/21 30/10 30121

JUL SUM 3.724 1212.264 631,051 581.212 0 0 0 0 0 25 I0 0 0 0 329 364
PEAK 10.935 3.560 3,560 1.780
DAY/MR 31/21 31121 31110 31/21

AUG SUM 3.676 1196.832 664.275 532.557 0 0 0 0 0 26 17 0 0 0 321 364
PEAK 10.935 3.560 3,560 1.780
DAY/MR 31121 31121 31/19 31121

"SEP SUM 3.455 1124.839 688.745 436.094 0 0 0 0 0 38 12 0 0 0 300 350
PEAK 10.935 3.560 3.560 1.780
DAY/MR 30/21 30121 30121 28121

OCT SUM 3.463 1127.448 1003.065 124.383 0 0 0 0 0 37 12 0 0 0 301 350
PEAK 10.935 3.560 3.560 1,780
DAY/MR 30121 30/21 28114 30/21

NOV SUM 3.415 1111.808 1054.952 56.856 0 0 0 0 0 26 9 0 0 0 301 336
PEAK 10.935 3.560 3.560 1.780
DkY/HR 30121 30121 30/21 2/21

DEC SUM 3.627 1180.743 1168.861 11.882 0 0 0 0 0 25 0 0 0 0 325 350
PEAK 10.935 3.560 3,560 0.475
DAY/HR 30/21 30/21 30/21 30/ 8

YR SUM 42.895 13963.502 11271.005 2692.509 0 0 0 0 0 360 108 0 0 0 3774 4242
PEAK 10.935 3,560 3.560 1.780
NON/DAY 12130 12130 12/30 11/ 2

4.25



MEDICALOFFICE BUILDING,CHICAGO WATERLOOPHEATPUNPWITHSTORAGE DOE-2.1E-001 Wed Nov 10 15_17z48 1993SDL RUN 1
SAMP3.INP RUN 1
REPORT- SS-P LOAD, DIERGY AND PART LOAD BOILER OPERATIONFOR WLHP WEATHER FILE- TRY CHICAGO
......... ..... .......... ...... ..... .... ........ ..... ................................-..----..-- ................. ..................

BOZI,ER SIZE l| -0.6098 (MBTU/HR) EIR z 0.0200 HIR • 1.250

UNIT LOAD ENERGY USE FUEL USE AUX ENERGY ........ Number of hours within each PART LOAD range .........TOTAL
SUM (14BTU) (kWH) (HBTU) (KWH) 00 10 20 30 40 50 60 70 80 90 100 RUN

MONTHPEAK(KBTU/HR) (KW) (KBTU/HR) (i¢4) 10 20 30 40 50 60 70 80 90 100 + HOb'_
............ ..... ......... .... ...................... .... .... .... .... .. ..... . .... .... .... .... . .... ...

SUN -110.683 1055.125 144.363 1055.125 0 0 165 43 9 14 13 10 8 7 57 326
PEAK -1359.261 3.573 1455.959 3.573
DAY/HR 12113 30111 12113 30111

FEB SUN -85.352 1006.353 117.867 1006.353 0 0 136 80 13 7 6 13 17 14 27 313
PEAK -1319.901 3.573 1424.074 3.573
DAY/HR 11/ 9 27113 11/ 9 27113

MAR SUN -50.692 954.361 77.561 954.361 0 0 296 24 12 3 2 4 0 I 4 346
PEAK -1280.542 3.573 1391.685 3.573
DAY/HR 24113 31/ 9 24113 31/. 9

APR SUN -19.799 457,749 32.232 457.749 0 0 220 1 1 0 0 0 0 0 0 222
PEAK -271.916 3.573 389.724 3.573
DAY/HR 8/ 9 91 9 8/ 9 9/ 9

MAY SUB -10.609 248.650 17.335 248,650 0 0 161 0 0 0 0 0 0 0 0 161
PEAK -132.187 3.099 216.012 3.098
DAY/MR 10/ 9 10/ 9 10/ 9 10/ 9

J_ SUN -0.652 15.280 1.065 15,280 0 0 20 0 0 0 0 0 0 0 0 20
PEAK -65.622 1.538 107.235 1.539
DAY/MR 24/ 9 241 9 24/ 9 24/ 9

JUL SUN 0.000 0.000 0.000 0.000 0 0 0 0 0 0 0 0 0 0 0 0
PEAK 0.000 0.000 0.000 0.000
DAY/MR 311 1 31/ 1 31/ 1 311 1

AUG SUN 0.000 0.000 0.000 0.000 0 0 0 0 0 0 0 0 0 0 0 0
PEAK 0.000 0.000 0.000 0.000
DAY/HR 31/ 1 311 1 31/ 1 31/ 1

SEP SUM -7.025 164.663 11.480 164.663 0 0 113 0 0 0 0 0 0 0 0 113
PEAK -105.678 2.477 172.693 2.477
DAY/HR 23/ 9 23/ 9 23/ 9 23/ 9

OCT SUM -17.745 413.945 28.960 413.945 0 0 237 2 0 0 0 0 0 0 0 239
PEAK -192.320 3.573 296.562 3.573
DAY/MR 211 9 21/ 9 21/ 9 21/ 9

NOV SUN -42.219 833.155 65.852 833.155 0 0 262 22 3 6 6 4 I I 0 305
PEAK -557.426 3.573 706.934 3.573
DAY/HR 26111 30121 26/11 30/2_

DEC SUN -79.213 1116.614 113.840 1116.614 0 0 186 73 I0 14 22 9 6 14 II 345
PEAK -1214.943 3.573 1336.584 3.573
DAY/MR 9/ 9 30113 9/ 9 30113

YR SUN -423.986 6265.896 610.555 6265.996 0 0 1796 245 48 44 49 40 32 37 99 2390
PEAK -1359.261 3.573 1455.959 3.573
NON/DAY 1112 12/30 1/12 12/30

4.26



r
f

MEDICAL OFFICE BUILDING, CHICAGO WATER LOOP HEAT PUMP WITH SI_)RAGE DOE-2.1E-001 Wed Nov I0 15:17:48 1993SDL RUN I
SANP3.IHP RUNI
REI_)RT-SS-P LOAD, ENERGY AND PART LOAD COOLING TOWER FOR WLHP WEATHER PILE- TRY CHICAGO
........................... ........ ..... ............ ...............................................-............ .... . ..... .......

TOWER SIZE 18 1,225 (MBTU/HR) FAN = 3.66 (KW) PUMP, 1.20 (KW) PUMP, 221.57 (GALIMIN )

UNIT LOAD ENERGY USE FAN ENERGY PUMP ENERGY ........ Number of hours wlthin each PART LOAD range ......... TOTAL
SUM (MBTU) (KWH) (KWH) (KWH) 00 10 20 30 40 50 60 70 80 90 100 RUN

MONTHPEAK (KBTUIHR) (KW) (KW) (KW) 10 20 30 40 50 60 70 80 90 100 + HOURS
.-....0............ °................................ _... .... ...- .... .... .... .. .... .. .... .... .... ....

JAN SUM 2.243 63.976 14.583 49.393 13 21 3 3 1 0 0 0 0 0 0 41
PEAK 378.301 1.676 0.472 1,205
DAY/MR 8/ 8 30/16 30t16 30121

FEB SUM 1.165 64.872 14.275 50.597 27 14 0 1 0 0 0 0 0 0 0 42
PEAK 139.217 1.625 0.420 1.205
DAY/HR 25/10 27/21 27/21 27121

lIAR SUM 10.975 248.917 62.255 186.661 46 46 19 17 28 0 0 0 0 0 0 156
PEAK 394.537 1.780 0.575 1.205
DAY/HR 25/ 8 2114 2114 31117

APR SUM 60.897 546.262 150.793 395.472 12 31 32 55 179 21 0 0 0 0 0 330
PEAK 569.546 2.165 0.960 1.205
DAY/MR 27/17 27117 27/I7 30/21

MAY SUM 98.644 616.264 201.684 414.582 2 18 20 34 176 "89 5 3 0 0 O 347
PEAK 852.670 3.478 2.273 1.205
DAY/HR 21/13 21/13 21113 29/21

JUN SUM 180.367 751,460 322.672 428.791 2 4 12 18 85 155 82 5 0 0 0 363
PEAK 1041.354 3.373 2.168 1.205
DAY/HR 21/16 21118 21/18 30/21

JUL SUM 272.506 972.118 537.429 434.691 0 0 6 16 12 81 169 56 21 3 0 364
PEAK 1115,039 4.440 3.235 1.205
DAY/HR 19/12 13113 13113 31/21

AUG SUM 232.257 857.705 425.691 432.016 0 3 6 12 37 131 146 28 1 0 0 364
PEAK 1062,108 3.689 2,484 1.205
DAY/HR 16112 26117 26/17 31121

_EP SUM 113,299 637.064 220.041 417,025 2 16 22 24 169 98 19 0 0 0 0 350
PEAK 901.351 3.001 1.796 1.205
DAY/HR 11/16 11/16 11/16 30/21

OCT SUM 47.454 539.542 146.225 393.319 16 43 23 69 178 0 0 0 0 0 0 329
PEAK 352.851 1.897 0,692 1.205
DAY/MR 30/16 13121 13121 30121

NOV SUM 20.475 270.878 77,862 193.016 42 44 17 13 25 21 0 0 0 0 0 162'
PEAK 602,232 2.244 1.039 1,205
DAY/MR 1/12 1112 1/12 30/ 8

DEC SUM 0.928 44.368 9,431 34.936 15 13 0 I 0 0 0 0 0 0 0 29

PEAK 162.244 !.573 0.368 1.205
DAY/MR 9/10 15/ 8 ]5/ 8 30/16

YR SUM 1041.210 5613.422 2182.943 3430.384 177 253 160 263 890 596 421 92 22 3 0 2877
PEAK 1115.039 4.440 3.235 1.205
MON/DAY 7119 7/13 7/13 12/30

4.27



MEDICAL OFFICE BUILDING, CHICAGO WATER LOOP HEAT Pt_4PWITH STOP3_GE DOE-2.1E-001 Wed Nov 10 15:17248 19935DL RUN 1
$_q4PS.INP RUI41
REPORT-S$-A $¥STD4 MONTHLY LOADS $U_O_LqYFOR HP-SYS-CORE W'_ATHERFTT.E-TRY CHICAGO
................................................................ ,,,........... ,,,....................................................

........ COOLING ................ HEATIHG ........... ELEC- o-

P_X_ MAXIMUM ELEC- MAXIMUH
COOLI_ TIME DRY- WET- COOLII_ HEATING TIME DRY- WET- HEATIHG TRICAL ELEC

E_IERGY Or MAX BULB BULB LOAD ENERGY OF MAX BULB BULB LOAD E_RqY LOAD
NORTH (HBTU) DY HR TDIF TEMP (KBTU/HR) (NBTU) DY HR Tl_4P TEHF (KBTUIHR) (I¢_H) (KW)

JAN 0.00521 25 16 48.F 42.F 2.129 -48.259 2 II 6.F 5.F -351.600 7246. 38.349

FEB 0.00039 12 15 45.P 39.P 0.392 -37.872 8 10 14.F 12.F -270.406 6120. 31.991

liAR 1.24768 3 15 76.P 65.P 130.753 -22.726 24 I0 7.F 5.F -271.649 5387. 29.917

APR 0.39189 27 18 85.F 62.F 55.219 -4.138 8 10 32.P 28.F -120.393 3012. 20.270

MAY 2.00826 21 13 87.F 76.P 181.318 -0.516 8 IO 45.P 43.F -44.754 2631. 28.649

JUN 11.46037 22 18 83.F 73.F 179.012 -0.029 22 10 61.P 56.P -5.409 3995. 28.427

JUL 36.71872 13 13 93.F 75.P 214.709 -0.018 22 10 63.F 60.Y -4.745 7268. 32.269

AUG 25.35133 16 15 85,F 73.F 108.274 -0.045 3 IO 62.P 58.P -4.955 5938. 29.353

SEP 4.4_718 II 15 87.P 72.P 168.764 -0.176 22 I0 38.F 33.F -35.946 2882. 27.404

OCT 0.01405 27 11 56.F 46.F 4.128 -2.044 20 21 37.F 33.P -85.709 2636. 16.541

HOV 3.27964 2 16 77,P 62.F 157.674 -16.5_8 15 10 30.F 27.P -185.607 4789. 26.943

DEC 0.00048 I0 15 41.P 35.F 0.480 -37.454 25 I0 19.F 18.F -252.001 6402. 30.857
... .... .. ..... .... . ...... ............... ...... .......

TOTAL 84.935 -169.846 58312.

•MAX 214.709 -351.600 39.349

i

i 4.28



N_DZC_ OrrlCt BUILDING, CHICAGO _ATER LOOpHEAT _P WITH S_ORAOE DOE-2.1E-001 Wed Nov 10 15_17_4e $993SDL RUN 1
$AJ4P3.INP P,UI,I 1

REPORT-95-C SYS'ri_l MONTHLYL_AD HOUP,$FOR Hp-BYS-COU WE_THE:RFILE- TRY CHICAGO

................. H U H D _ _ O _ H O U R S ................... COIHCID_ _O_DS --

HOURS HOUR3 HEATING m,ECTR_:
HOORS HOUR3 COINCIDENT HOUM HOOP,._ HOURS HOURS L:7._ATIIJGL_AD AT LOADAT

COOLING HEATING COOL-HEAT HOUR3 HEATING COOLING HOURS PANS HIGHT WHDI COOLING COOLING
MOi_'_HLOAD LOAD LOAD FLOATING AVAIL. AVAIL. FANSON CYCLEOH VENTING FANS ON PEAK PEAK

(XBTUIHR) (1_)

3AN 5 325 3 417 744 744 327 0 0 0 0.000 9.989

I_B 1 299 1 373 672 6?2 299 0 0 0 -14,674 10.766

14AR 30 311 5 408 ?44 ?44 343 0 0 ? 0.000 21.900

APR 28 212 10 590 720 ?20 315 0 0 185 0,000 25.873

MAY 36 33 5 680 744 744 300 0 0 236 0.000 28.649

3I_ 154 32 14 549 ?20 720 313 0 0 142 0,000 28.353

305 14 8 433 744 744 329 0 0 18 0.000 31.727

AUG 267 36 14 455 744 744 321 0 0 32 0.000 29.353

$EP 57 24 6 645 720 720 300 0 0 225 0.000 27.404

OCT 21 87 ? 643 744 ?44 301 0 0 200 0.000 8.393

NOV 54 248 8 426 720 720 303 0 0 9 0.000 26.943

DEC I 325 1 419 744 744 325 0 0 0 -13.211 10.622 "

ANNUAL 959 1845 82 6038 8760 8760 3776 0 0 1054

4.29



NEDZCALOF'EZCE|UZLDZNO, CHICAOO HATERLOOPHIP.ATPUNPHITH g'?OPJ_GE DO|-2,1|-001 Wed Nov 10 1Si17640 1993SOL RUN 1
SN4P3,ZNP RUN1

UPORT- Sg-J SYSTDf PEN( Ht_TZ[_ ANDCOOLIHQDAYSFOR HP-SYS-COPJ WEATHERrILE- TRY CHICAGO

..... COOLI NO ........ HEATING- -- DAY COOLINO PEAl(

HOURLY HOURLY HOURLY
CCX)bZHQ 8EHSZBLi_ DI_Y- Ni_- Hi_TZHO DRY.. trL_- CCX)LZHG SIWg[lJ/_ DRY- HI_-

LOAD HUT DU_ BU_ lOAD BULB B_.,ii L_)AD HEAT BULB BUt,ll
HOU1R (KBTU) RATIO TIfF TID(P (KBTU) TIWP TI_P (KBTU) RATIO Tl_lP TEHP

[ 0.000 0.000 76.f` 66.P 0.000 t.f 0.f` 0.000 0.000 79.P 72.1'
2 0,000 0.000 74.7 66.P 0.000 1.P 0.7 0.000 0.000 79.f` 72.P
3 0.000 0.000 74.r 6S.f` 0.000 1.f` 0.P 0.000 0.000 T0.f` 72.P
4 0.000 0.000 73.f` 62,f` 0.000 2.f` 1.F' 0.000 0.000 T8.f` T2.f`
5 0.000 0.000 72.f` 62.F 0.000 2.f` t.r 0.000 0.000 77.f` 72.f`
6 0.000 0.000 72.f` 63.f` 0.000 2.r 1,P 0.000 0.000 70.f' 72.r
7 0.000 0.000 73.f` 6S,f` 0.000 3,f` 2.P 0.000 0.000 7T.f` 72.P
0 59.240 0.968 76.F 69.F -203. 386 4.P 3.F' 102.567 0,967 79.F 72.P
9 167.735 0.328 02.P 72.P -271.1114 4.f` 3.F' 194.227 0.421 82.f` 72.P

10 189.903 0.384 06.P T4.P -344.805 S.F 4.F' 201.691 0.465 85.1' 73.F'
11 206.023 0.4211 89.P "76.f` -3S1.600 6.f` S.P 220.766 0.501 00.P 74.17
12 214.709 0.471 93.f` 78.f` -332.819 O.F 7.r 302.506 0.532 119.f` 74.F'
13 186.237 0.550 95.F 70.P -346.146 9.f` 9.F' 207.209 0.510 90.f` 7S.P
14 172.435 0.658 96.P 77.F -329. 527 11.f` 11.F' 199.869 0.521 89.P 7S.P
15 180.252 0.672 97.P 77,f` -341.221 12.f` 12.P 197.413 0.549 90.P 75.P
16 194.852 0.617 97.P 78.f` -325.745 14.f` 13.P 200.861 0.526 91.P 76.F'
17 172.468 0.735 99.f` 77.P -336.470 IS.f` 14.P 179.456 0.556 90.f` 7S.P
10 1S7.162 0.717 97,f` "/6. f` -_126.347 1S.f` 15.f` 167.941 0.483 86.f` 74.P
19 149.104 0.680 95.P 75.P -332. 477 17.P 16.f` 272.427 0.438 86.P 74.P
20 156.628 0.575 93,P "75.f` -323.992 17.f` 16.P 148.047 0.330 80.P 72.P
21. 0.000 0,000 90.F 74.f` -320. 822 10, i:' 18.P 0.000 0.000 79.P 72.f` "
22 0.000 0.000 07.P 73.f` 0.000 17.P 17.P 0.000 0.000 77.P 71.P
23 0.000 0.000 86.P 73.f` 0.000 17.P 17,P 0.000 0,000 76.P 71.P
24 0.000 0.000 85.f` "73.f` 0.000 17.f` 17,P 0.000 0.000 74.P 70.P

SUN 2305.060
HAX 214.709 -351.600

SYSTEM-I'YPP HP SQF'T/TON 268.3
COOLINGPEAK 44.73 (EffUIXR- SQP?) HZATII4G PEAK -73.25 (BTU/HR- SQP?)
SUPPLYAIR PEAKPT,Okr 1.20 (CF'H/SQF'?)
OA FP,AC AT CLG PP,AK 0.651 Ok, PPACAT HTQ PEAK 0.651

" ASTERISKS INDICATEHOUP,,SLOADSNOTM2T

4.30



........ COOLZ N_ ................ HE)iT X NQ ........... _ L E C " " -

HAX1)IUN MAX13_ _- NAXl:MtM
COOLING T1:_ DI_Y- kilL"?- COOLINQ HI,TIM T134E DRY- NET- HEATING ?R)[CAZ, E3,,EC

EHERGY OF H_ BULB BULB L_)d) EI,iERGY OF IU4( BULB Bt,_,,O L,OA,t) EI4ERaY L,OA_
NOH'rH (MB?U) DY HR TO4P ?DIP (KD_d/HR) (MBTUi DY HR TR4P ?DiP (KBTU/HR) (KI_) (1_)

0.08537 30 17 S3.F 47.P 10.521 -7g.632 2 g 4.F 3.F -630.03S 29778. 13|.059

FEB 0.21S46 13 11 39.F 36.P 2?.318 -65.014 14 9 30.F 28.r -510.091 26267. 116.515

MAR 3.96033 9 13 68.P 62.F 107.331 -44.07& 24 9 7.f 6.F -407.950 26547. 95.015

APR 36.26588 27 17 84,F 61.F 333.590 -14.202 8 g 30.F 27.F -294.339 2672?. 96,57!

MAY 60.56?92 24 10 50.F 50.P 41S.251 -4.540 10 9 4d.P 43.F -163.621 29494. 114.935

,,TUN 109.72047 21 22 73.F 67,_ 560.897 -0,071 23 21 56.F 48,F -22.211 34447. 134.172

249.06900 5 10 T3.F 62.P 581,222 0.000 0.000 40916, 236.203

AUO 232,9509? 16 10 ?5.F ?0.P 565,372 0.000 0.000 38424. 135.223

SEF 66.01752 11 16 86.P 72.P 452.997 -1.017 23 9 3g.F 36,F -105.713 29513. 118.435

OCt 25,59720 S 16 74.F 62.P 234.558 -20.101 20 g 41.F 35.F -240.308 24666. 85.354

NOV ?.54162 1 12 59.F 52._ 272.229 °36.425 15 9 26.F 26.F -463.362 249?4. 205.197

DEC 0.04925 10 15 41.F 35.F 12.688 -67.690 2? 9 32,F 30.F. -505.783 27952. 114,547

'rO'fAL, 593,093 -325.557 357723.

MAX 581.222 -630.035 136.223

4.31



HOIJI_ HOUP.q HEATZNG IM.L'TIIXC
HOURS HOUU COINCIDI_ ItOUU HOUU HOUU HOURS FL,OATIN(] LOAD_? LOI_DA.?

C_Of_ING HF.ATXNG COOI.,-HF,AT HOUR.9 HEAS'XHG C(X)L,XHQ HOURS FJt_18 NIOHT M.4I_1 COOLING COOI.,XNO
NON?H LOAD lOAD LOAD I_.OATINO JWAU,. AVAIl,, F;_IS ON CYCIJ_ON Vltk'l'Zl_ FANSON PEAK PF,AK

(KB'FUIHR) (IN)

14 327 14 417 744 744 32? 0 0 0 -?4.998 62.384

/_8 34 299 34 373 672 6T2 299 0 0 0 -120.132 ?6.857

NAt 154 349 154 395 744 744 349 0 0 0 -34.931 ?3.835

APR 302 264 240 394 720 720 326 0 0 0 0.000 96.119

NAY 308 158 155 435 744 744 309 0 0 0 0.000 I10.08t

J_i 335 11 11 385 720 720 335 0 0 0 0.000 134.171

JVL, 339 0 0 405 744 744 339 0 0 0 0.000 132.871

AUG 338 0 0 406 744 744 338 0 0 0 0.000 134.720

SEP 311 62 61 408 720 720 312 0 0 0 0.000 114.O82

OCT 297 253 237 431 744 744 313 0 0 0 0.000 83.149

NOV 118 285 93 410 720 720 310 0 0 0 0.000 94.849

DEC 12 325 12 419 ?44 ?44 3_ 0 0 0 -.15.294 67.228 "
.0.00.0 .0....0 .-....w. .....0.. ...we.. ...0.-. 00000-. .com.... .....0- ...00...

JI.qHUAL 2562 2331 1011 4878 8760 8?60 3882 0 0 0

4.32



N|0ZCAL OrrICJ |UILDINO, CHICAOO MA?ERIOOP HEA? Ptn4PW:TH BTORAOE DOE*2.1E-001 W_J Nov I0 lStl?14| 1993SDL RUt4 1
BMP1.INP RUN 1

UPOR_- SS*J JIYSTDI PlU_KHEA?XHOHtD COOLINGDAY9 POll HP-gYg-P£N4 + I¢_.ATHERPIZ,E- ?RY CHICAO0

..... COOLINO ........ HEATING... DAY COOLING PEAK

JUI, 6 JAN 2 JUI, 6

HOURLY HOURLY HOURLY
C(_LZN(3 SENSIBLE DRY- 14'F- HEA?XNO DRY- NI_- COOLIIIa $EN9IliLl_ DRY- MI_-

lOAD HEA? BULB IIUIMI lOAD BUlB BULB LOAD NEA? BULB BULB
NO_ (Kill,J) I_TZO TEl@ ?D4P (KIITO) ?DIP TI_P (UTU) RA?IO ?DIP ?DIP

1 0.000 0,000 62.17 54.1? 0.000 1.F O.r 0.000 0.000 62.F S4.P
2 0.000 0.000 62.17 54.17 0.000 1.17 0.F 0.000 0.000 62.F 54.r
3 0.000 0.000 61.F 54.F 0.000 I.Le 0,F 0.000 0.000 61.F 54.1?
4 0.000 0.000 60.F 54.17 0.000 2.P 1.P 0,000 0.000 60.17 54.17
S 0.000 0.000 61.17 S5.P 0.000 2,1e l,F 0.000 0.000 61.1? 55.17
6 0.000 0.000 41.F SS,[ e 0.000 2.1P 1.F 0.000 0.000 61.F SS.P
"/ 429.145 * 1.000 64.17 511.F 0.000 3.P 2.17 419.145 " 1.000 64.17 SS.F
8 535,864 * 0,992 69,17 61.P -611.701 4.17 3.r S35.$64 * 0,992 69.17 61.r
9 581,222 * 0,933 73.P 62.F -630,035 4,P 3.P 581,222 * 0,935 73.P 62.P

10 574,737 * 0,935 ?6.F 64.17 -594,115 S.l_ 4,F 5"J4.'/3? * 0,935 76.17 64.P
11 570,144 * 0.936 'tO,P 64.P -618.331 6.P 5.P 570,144 * 0.936 ?8.P 64.17
12 556,404 * 0,943 "/9.F 65.P -576.913 8.17 ?.17 556,404 * 0.943 79.17 6S.IP
13 541.30"/ * 0.951 80.P 66.r "599,291 9.P 9.r 541,38"/ * 0.9S1 80.17 66_P
14 549.117 * 0.944 80.P 65,P -572.238 I1.F ll.F 549.117 * 0.944 80,17 6S.P
15 540.0B? • 0.936 81.P 66.F -586.64? 12.F 12.F 548.08? * 0,936 81.F 66 P
16 547.182 * 0 936 81.F 66.r -550.066 14.r 13.F 547.182 * 0.936 81.P 66 P
1"/ 544.226 * 0 934 II1.F 67.17 -5?3.353 15.P 14.P 544.226 * 0.934 81.17 6? 17
18 526,631 * 0 952 $1.P 66.F -543.045 1S.F 15.17 S26,631 * 0.952 81.17 66 P
19 515.16"/ * 0 951 "/O.F 64.P -554.547 l?.P 16.F 515.167 * 0.951 '78.17 64 P
20 490.12"/ 0 954 7S.P 61.P -525.450 1"/.F 16.F 490.12'7 0.954 "/5.F 63 P

21 0,000 0 000 72.F 61.P -519.040 18.F 18.F 0,000 0,000 '72.F 61 P "
22 0.000 0 000 ?I.P 61.P 0.000 I?.F 1'7.F 0.000 0.000 ?I.F 61 P
23 0.000 0,000 ./1.17 61.P 0.000 1'7,F I?.F 0.000 0.000 "/1.r 61.17
24 0.O00 0.000 69.F 61.F 0.000 1.7.F I?.F 0.000 0.000 69.17 61.P

SUM "/509. 439
14AX 581.223 -630. 035

SYSTI_-TYPE HP SQFTITON 401. S
COOLINGPEAK 24.92 (BTU/HR- $QPT) HEATINGPEAK -2"/.02 {B?U/HR- SOFT)
SUPPLYAIR PEkK FLOW 0.91 {CFNISQF'I') HZN-OA/PERSON 0.00 {CFH )
OAFRACAT CLG PEAK 0.000 OA FRACAT HTO PEAK 0.000

• /_STERISKS INDICATEHOUR._lOADS NO_ ME?
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MEDICAL OFFICE BUILDING, CHICAGO WATER LOOP HEAT PUMP WITH STORAGE DOE-2.1E-001 Wed Nov I0 15..17548 1993PDL RUN 1

SAMP3.1NP RUN I

REPORT- F4-A EQUIPMENT SIZES WEATHER FILE- TRY CHICAGO
.................................................................................................................................

... ............ . .... ..° .... . ..... . ................................. .. ...............

NUMBER NUMBER NUMBER N_BER Nt_BER NUMBER

E Q U I P M E N T SIZE INSTD SIZE INSTD SIZE INSTD SIZE INSTD SIZE INSTD SIZE INSTD

{Y-BTUIH) AVAIL (MBTU/H) AVAIL (MBTU/H) AVAIL (MBTU/H) AVAIL (MBTU/H) AVAIL (MBTU/H) AVAIL

DHW-HEATER 0.026 I I
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MEDICAL OFFICE BUILDING. CHICAGO WATER LOOP HEAT PUMP WITH STORAGE DOE-2.1E-001 Wed Nov 10 15:17:48 1993PDL RUN 1

SANP3.INP RUN 1

REPORT- PS-A PLANT ENERGY UTILIZATION SU_Y WEATHER FILE- TRY CHICAGO
....................................... . ............ . ............................................................................

t

S I T E E N E R G Y " SOURCE
t

2 3 4 5 6 7 8 9 10 11 12 13 , 14
t

TOTAL TOTAL TOTAL WASTED FUEL ELEC FUEL ELE_ FUEL TOTAL TOTAL * TOTAL

HEAT COOLING E_ECTR RCVRED RCVPABL INPUT INPUT INPUT INPUT INPUT FUEL SITE " SOURCE

LOAD LOAD LOAD ENERGY ENERGY COOLING COOLING HEATING HEATING ELECT INPUT ENERGY • ENERGY

MONTH (MBTU) (MBTU) (MWH) (MBTU) (HETU) (MBTU) (HWH) (MBTU)' (MWH) (MBTU) (HETU) (MBTU) * (MBTU)
.......... . ............ .. ..... . ...... _'. .... . ........ . ............. . ............ . .......... t .......

t

JAN 4.8 0.0 39.9 0.0 0.0 0.0 0.1 151.4 15.6 0.0 151.5 287.5 " 559.7
t

FEB 4.2 0.0 35.0 0.0 0.0 0.0 0.2 124.1 13.1 0.0 124.1 243.8 * 483.0
t

4.8 0.0 34.9 0.0 0.0 0.0 1,6 84.7 9.4 0.0 84.7 203.9 t 442.5

APR 4.9 0.0 32.4 0.0 0.0 0.0 6.2 39.5 3.1 0.0 39.5 150.1 * 371.3
t

MAY 5.2 0.0 33.6 0.0 0.0 0.0 9.4 25.0 1.2 0.0 25.0 139.5 * 368.6

JUN 5.4 0.0 40.8 0 0 0.0 0.0 16.9 9.0 0.5 0.0 9.0 148.1 " 426.4
t

JUT., 6.0 0.0 50.7 0 0 0.0 0.0 25.3 8.7 0.4 0.0 8.7 181.8 * 528.0
t

AUG 6.1 0.0 46.8 0 0 0.0 0.0 21.7 8.9 0.4 0.0 8.9 168.5 * 487.6

SEP 5.7 0.0 33.7 0 0 0.0 0.0 10.8 19.7 0.7 0.0 19.7 134.7 t 364.6
t

OCT 5.6 0.0 29.8 0 0 0.0 0.0 5.0 37.2 2.3 0.0 37.2 138.9 , 342.5
t

NOV 5.1 0.0 32.4 0 0 0.0 0.0 2.1 73.3 7.9 0.0 73.3 184.0 * 405.4
t

DEC 4.9 0.0 37.2 0 0 0.0 0.0 0.1 121.1 13.6 0.0 121.1 248.0 " 502.0

..................... =.=..__= ==..=== .=.==__= __=_..-- _._-.._= -=_=-__ =====-- _=.==-. ....... t _=-=-=_

TOTAL ....oTo 0.0 0.0 0.0 99.3702.768.1 0.0 702.7-iF.;;T;• 5281.6
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MEDICAL OFFICE BUILDING, CHICAGO WATER LOOP HEAT PUMP WITH STORAGE DOE-2.1E-001 Wed Nov I0 15:17:48 1993PDL RUN 1

SAMP3.INP RUN I

REPORT- PS-D PLANT LOADS SATISFIED WEATHER FILE- TRY CHICAGO
... ......................................................................... . ................................................... .

HEATING LOADS MBTU SUPPLIED PCT OF TOTAL LOAD

..................... m ........................ - ........

DHW-HEATER 62.7 100.0
z=z=--m_--z----_.- .-----=_ _s =_ =-- ==-- =.-

LOAD SATISFIED 62.7 I00.0

TOTAL LOAD ON PLAINT 62.7

ELECTRICAL LOADS KWH SUPPLIED PCT OF TOTAL LOAD
.......................... ..-.-... ............ ... ......

ELECTRICITY 447159.2 I00.0

==---- =--=m--.-.-F-- =--=--=-'==---'----=._-" =--

LOAD SATISFIED 447159.2 I00.0

TOTAL LOAD ON PLANT 447161.8
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MEDICAL OFFICE BUILDING, CHICAGO WATER LOOP HEAT PUMP WIT}{ STORAGE DOE-2.1E-001 Wed Nov I0 15:17:48 1993PDL RUN I

SAMP3.INP RLR,I 1
REPORT- PS-D PLANT LOADS SATISFIED WEATHER FILE- TRY CHICAGO
.............................................................................................................. (CONTINUED) ........

St_MHARY OF LOADS NET

TOTAL LOAD TOTAL PEAK HOURS

TYPE OF LOAD LOAD SATISFIED OVERLOAD OVERLOAD OVERLOADED

(I,'aTU) (HS,TU) (HB'ru) (HBTU)

HEATING LOADS 62.7 62.7 O.000 0.000 0
ELECTRICAL LOADS 1526 .l 1526. l 0.000 0.000 0
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MEDICAL OFFICE BUILDING, CHICAGO WATER LOOP HEAT PUMP WITH STORAGE DOE-2.1E-001 Wed Nov 10 15z17_48 1993PDL RUN I

SAMP3.1NP RU_I I

REPORT- BEPS BUILDING ENERGY PERFORMANCE SUMMARY WEATHER FILE- TRY CHICAGO
.............................................................. .... ...................... . ................................... . ....

ENERGY TYPE: ELECTRICITY NATURAL-GAS

UNITS. _TU

CATEGORY OF USE
.. ...... ..-....

ARF,A LIGHTS 481,9 0.0

MISC _UI PMT 294.2 0.0

SPACE i4EAT 214.3 610.6

SPACE COOL 519.8 0.0

HEAT REJECT 19.2 0.0

PUMPS & MISC 69.0 0.0

VENT FANS 109.9 0.0

DOMHOT WATER 18.0 92.1
.............. .--...

TOTAL 1526.1 702.7

TO?AL SITE ENERGY 2228.85 MBTU 82.8 KBTU/SQFT-YR GROSS-AREA 82.8 KBTU/SQ?T-YR NET-AREA

TOTAL SOURCE ENERGY 5281.61MBTU 196.2 KBTU/SQFT-YR GROSS-AREA 196.2 KBTU/SQFT-YR NET-AREA

PERCENT OF HOURS ANY SYSTEM ZONE OUTSIDE OF THROTTLING RANGE = 16.2

PERCENT OF HOURS ANY PLANT LOAD NOT SATISFIED = 0.0

NOTE: ENERGY IS APFORTIONED HOURLY TO ALL END-USE CATEGORIES.
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MEDICAL OFFICE BUILDING, CHICAGO WATER LOOP HEAT PUMP WITH STORAGE DOE-2.1E-001 Wed Nov i0 15:17:48 1993EDL RUN 1
SAMP3.INP RUN 1

REPORT- ES-D ENERGY COST SUMMARY
..................... ° ................................................................................................... . .... ....

MET ERE D TOTAL V IRTUAL

ENERGY CHARGE KATE KATE USED

UTILITY-RATE RESOURCE METERS UNITS/YR ($) (S/UNIT) ALL YEAR?
.... . .............................. .. .......... °...........................................

ELEC-COST ELECTRICITY 1 2 3 4 5 447159. KWH 34256. 0.0766 YES

GAS-COST NATURAL-GAS I 2 3 4 5 7027. THERM 6324. 0.9000 YES

=_--__-=_-_-_-_--_

40580.

ENERGY COST/GROSS BLDG AREA= 1.51
ENERGY COST/NET BLDG AREA: 1.51
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MEDICAL OFFICE BUILDING, CHICAGO WATER LOOP HEAT PUMP WITH STORAGE DOE-2.1E-001 Wed Nov 10 15=17:48 1993EDL RUN I

SAMP3.INP RUN 1
REPORT- ES-E SUI_Y OF UTILITY-RATE= ELEC-COST
.... . ............. ..... .......... .... ............................................... . .............. . ......................... . ....

UTILITY-RATE" ELEC-COST RESOURCE: ELECTRICITY DE_4AND-WINDOW: HOUR 3413. BTU/KWH

METERS: 1 2 3 4 5 BILLING-DAY: 31 RATE-LIMITATION= 0.0000

POWER-FACTOR: 0.80 EXCESS-KVAR-FRAC: 0.30 EXCESS-KVAR-CHG: 0.0000

RATE-QUALI F ICAT IONS BLOCK-CHARGES DE_D- RATCH ETS MIN-HON- RATCHETS
............... . .... . .... . ........ ..° ............. . .... . ........................ . ...................

MIN- ENERGY'- 0.0 SUI4-P-D_I

MAX- ENERGY z 0•0 W 1N-P-DEM

MIN-DE_4AND: 0.0
MAX- DtD_.ND: 0.0

QUALIFY-RATEz ALL-MONTHS

USE-MIN-QUALs NO

METERED BILLING METERED BILLING ENERGY DEMAND ENERGY FIXED MINIMUM VIRTUAL TOTAL

ENERGY ENERGY DI_4_D DEMAND CHARGE CHARGE CST ADJ TAXES SURCXRG CHARGE CHARGE RATE CHARGE

MONTH kWH KWH KW KW ($) ($) ($) ($) (S) ($) ($) (S/UNIT) ($)
.... ........ . ...... .. .°.-._.. ........ .. ...... .°.... .. ......... ..° ..... ............ .... ..............

JAN 39867 39867 174.8 174.8 1452 1387 0 0' 0 0 186 0.0712 2839

FEB 35049 35049 157.3 157.3 1279 1348 0 0 0 0 186 0.0749 2626

MAR 34936 34936 130.5 130.5 1274 1287 0 0 0 0 186 0.0733 2562

APR 32403 32403 118.1 118.1 1183 1259 0 0 0 0 186 0.0754 2443

MAY 33557 33557 150.2 150 2 1350 1458 0 0 0 0 186 0.0837 2808

JUN 40764 40764 165.3 165 3 1656 1569 0 0 0 0 186 0.0791 3224

JUL 50712 50712 176.8 176 8 2055 1645 0 0 0 0 186 0.0730 3700

AUG 46752 46752 172.7 172 7 1902 1619 0 0 0 0 186 0.0753 3521

SEP 33675 33675 151.6 151 6 1361 1461 O 0 0 0 186 0.0838 2823

OCT 29815 29815 100.2 100 2 1197 1329 0 0 0 0 186 0.0847 2526

"NOV 32428 32428 140.9 140 9 1182 1311 0 0 0 0 186 0.0769 2493

DEC 37201 37201 151.7 151 7 1357 1335 0 0 0 0 186 0.0724 2692

===--==== = =--It=m=-- =.-==_=I_= --m=m811= --B=.- =.- s. ======= ==--=n.-= w===n== =3--==== =II==II_-= =.- m.---=Ic

TOTAL 447159 447159 176.8 17248 17007 0 0 0 0 0.0766 34256
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MEDICAL OFFICE BUILDING, CHICAGO WATER LOOP HEAT PUMP WITH STORAGE DOE-2.1E-001 Wed Nov I0 15:17:48 1993EDL RUN I
SANP3.INP RUN 1

REPORT- E.g-F BLOCK-CHARGE AND RATCHET SU],_IARY FOR: ELEC-COST
.............................................. . ...................................................................................

UTILITY-PATE: ELEC-COST

RESOURCE: ELECTRICITY

ENERGY-UNITS" KWH

D_4AND-UNITS : KW

DEMAND-W INDOW: HOUR

BLOCK-CHARGES JAN FEB MAR APR MAY JUN JIIL AUG SEP OCT NOV DEC YEAR
..... ..........-..... .................... .... ...... °........... .. ..... .. .... . ................... . .... . .. ...... . .....

SUM-P-DFM USE: TIME-OF-USE

METERED DEMAND: 0.0 0.0 0.0 0.0 150.2 163.2 169.9 167.6 142.5 95.7 0.0 0.0

BILLING DEMAND: 0.0 0.0 0.0 0.0 152.9 163.2 169.9 167.6 152.9 152.9 0.0 0.0

DE_taLNDCHGS($): 0 0 0 0 1070 1142 1189 I173 1070 1070 0 0 6715

WlN-P-DEM USE: TIME-OF-USE

METERED DEMAND: 152.9 130.5 107.7 118.1 0.0 0.0 0.0 0.0 0.0 0.0 119.9 129.3

BILLING DEMAND: 152.9 152.9 152.9 152.9 0.0 0.0 0.0 0.0 0.0 0.0 152.9 152.9
D_AND CHGS($): 994 994 994 994 0 0 0 0 0 0 994 994 5962

===:=:= ====s== ======= ======= =_=:=== =m===_z ======= ======= ======= ======s ======_ zm===== z_===_

TOTAL CHARGES ($): 994 994 994 994 1070 1142 1189 1173 1070 1070 994 994 12677

RATCHETS TYPE JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

SUM-RATCH HIGHEST 152.9 152.9 152.9 152.9 152.9 152.9 152.9 152.9 152.9 152.9 152.9 152.9
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MEDICAL OFFICE BUILDING, CHICAGO WATER LOOP HEAT PUMP WITH STORAGE DOE-2.1E-001 Wed Nov 10 15:17:48 1993EDL RUN I

SAMP3.1NP RUN 1
REPORT- ES-E Stay OF' _'PILITY-RATE: GAS-COST
.. ............. . ............... . .............. ................... . ................................................. . ........... ...

_TILITY-RATE. GAS-COST RESOURCEz NATURAL-GAS D_MAND-WINDOW: HOUR 100000. BTUITHERM

METEP_: 1 2 ) 4 5 BILLING-DAY: 31 RATE-LIMITATION: 0.0000

RATE-QUALIFICATIONS BLOCK-CHARGES DEM_J4D-RATCHETS MIN-MON- RATCHETS
o.... . ....... .... ........ . ..... . ....... . ............... . ...... .... ........... .. .................... .

M IN-ENERGY s 0.0

MAX-Eh'ERGY, O. 0
N Ilq-D_4PdqO: 0.0

MAX-Dn4A_: O.0

QUALI_'-RATE: ALL-NONTHS
USE-MZN-Q_3AL: NO

METERED BILLII4G METERED BILLING ENERGY DEMAND _ERGY FIXED MINIMUM VIRTUAL TOTAL

ENERGY ENERGY DE_4AND DE]4AND CHARGE CHARGE CST ADJ TAXES SURCHRG CHARGE CHARGE RATE CHARGE

MOHTH THERM THEIq4 THERMS THERMS (S) ($) ($) ($) ($) (S) (S) (S/UNIT) (S)

"" ............... " .............. "'''' " ...... "''°''' "" ................ ''" " ....... " ........ " ....... "'" i

JAN 1515 1515 14.8 14.8 1363 0 0 0 0 0 0 0.9000 1363

FEB 1241 1241 14.2 14.2 1117 0 0 0 0 0 0 0.9000 1117

MAR 847 847 14.0 14.0 762 0 0 0 0 0 0 0.9000 762

APR 395 395 3.9 3.9 355 0 0 0 0 0 0 0.9000 355

PlAY 250 250 2,2 2.2 225 0 0 0 0 0 0 0.9000 225

JUN 90 90 1.1 1.1 81 0 0 0 0 0 0 0.9000 81

JUL 87 87 0.4 0.4 79 0 0 0 0 0 0 0.9000 79

AUG 89 89 0.4 0.4 80 0 0 0 0 0 0 0.9000 80

SEP 197 197 1.9 1,9 178 0 0 0 0 0 0 0.9000 178 .

OCT 372 372 3.0 3.0 334 0 0 0 0 0 0 0.9000 334

NOV 733 733 7.4 7.4 660 0 0 0 0 0 0 0,9000 660

DEC 1211 1211 13.4 13,4 1090 0 0 0 0 0 0 0.9000 1090

TOTAL 7027 7027 14.8 6324 0 0 0 0 0 0,9000 6324
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OiTiceBuilding and Atrium Flower Shop

4

LDL PROCESSOR I N PUT DATA

Wed Nov I0 15:17:48 1993LDL RUN 2

• 499 • TITLE LINE-I w OFFICE BUILDING & FLOWER SHOP, CHICAGO"

• 500 , LINE-2 " VAV SYSTEN IN OFFICE & SZRH IN SHOP ,

t 501 _ LINE-3 " DIRECT FIRED ABSORPTION IN/ HWG "

" 502 * LINE-4 " SA_4P3.INP RUN 2 " ..

• 503 "

• 504 " ABORT ERRORS ..

• 505 _ DIAGNOSTIC WARNINGS --.

• 506 • RUN-PERIOD JAN 1 1988 THRU DEC 31 1988 ..

• 507 • BUILDING-LOCATION LATITUDE=42 LONGITUDE=88

t 508 • TIME-ZONE--6 ALTITUDE=610 ..

• 509 •
" 510 _ LOADS-REPORT SU_IARY=(LS-D) ..
" 511 "
" 512 " $ BUILDING DESCRIPTION

" 513 t

" 514 " $ THE MEDICAL OFFICE BUILDING ABOVE HAS BEEN RE}4ODELED WITH

" 515 " $ DIFFERENT USAGES TO DSHONSTRATE NEW FEATURES OF DOE2,1D.
" 516 "

• 517 • S STRUCTIJRE REINFORCED CONCRETE CONSTRUCTION WITH 41N CONCRETE FLOORS AND ROOF

• 518 • $ 10FT FLOOR TO FLOOR HEIGHT. TWO STORIES HIGH. RETURN AIR PLENUMS

" 519 " $ ARE NOT DEFINED.
• 520 •

• 521 • $ WALLS USING CODE WORDS FROM THE DOE-2 LIBRARY (REFERENCE MANUAL PART 2)

• 522 * $ AND STARTING WITH THE OUTSIDE SURFACE AND MOVING INWARD:

" 523 " $ 21N PREX:AST CONCRETE PANEL (CC03); 21N POLYSTRENE INSULATION

" 524 " $ R-8 (IN35); 31N AIRSPACE (AL21); 5/8IN GYPSUM BOARD (GP04);

" 525 * S 3/41N FINISH PLASTER.

" 526 "
527 " S ATRIUM ROOF BUILT-UP ROOFING (BR01); 31N ROOF INSUI_TION R-8 (IN'/6):

• 528 _ $ 61N CONCRETE (CC04); INSIDE FILM RESISTANCE .76

• 529 t

" 530 " S OFFICE ROOF BUILT-UP ROOFING (BROZ); 3IN ROOF INSULATION R-8 (II¢76);

• 531 * $ 2 FT AIR SPACE (AL33}; 3/41N LAY-IN ACCOUSTIC TILE (AC03);

• 532 • $ INSIDE-FILM-RESISTANCE .76.

" 533 •

" 534 • $ FLOORS FIRST _ IS SLAB-ON-GRADE EFFECTIVE U-VALUE OF ENTIRE AREA .05.
• 535 •

• 536 • $ WINDOWS OFFICE AREA 4FT HIGH AND FULL WIDTH OF EACH WALL. EXCEPT SOUTH

• 537 , S WALL WHERE THERE ARE NO WINDOWS. GLASS IS DOUBLE PANE TINTED

" 538 " $ WITH A SOLAR TRANSMITTANCE OF .53. WINIX)WS HAVE INSIDE DRAPES

" 539 " $ THAT HAVE A PROBABILITY OF.7 OF BEING PULLED WHEN TRANSMITTED

" 540 * $ DIRECT RADIATION IS GREATER THAN 40 BTUH. DRAPES ARE THEN REOPEN-
" 541 • $ ED WITH A PROBABILITY OF .2 WHENEVER SOLAR DROPS BELOW 40BTUH.

• 542 " $ ATRIUM GLASS IS THE SAME AS OFFICE GLASS EXCEPT THAT IT DOES NOT

• 543 " $ HAVE DRAPES. THERE ARE TWO MAIN SECTIONS OF GLASS 29' WIDE BY

" 544 • $ 30' HIGH WITH OVERHANGS AND SIDE FINS. NOTICE THAT THE SKETCH

" 545 " $ OF THE BUILDING INDICATES A LARGE OVERHANG WHICH WOULD BE VERY

" 546 " $ DIFFICULT TO BUILD. THIS WAS THE WAY IT WAS SIMULATED AS THIS

• 547 • $ METHOD IS EQUIVALENT TO MULTIPLE SURFACES THAT PROVIDE THE SAME

" 548 • $ SHADING GEDHE_RY.
" 549 "

" 550 • S INTERIORS CEILINGS ARE SIMUI_TED AS PART OF THE ROOF STRUCTURE ON THE TOP

" 551 • $ FL(X)R. PARTITIONS SIMUIATE A GLASS WALL BETWEEN ATRIUM AND

• 552 • $ OFFICE SPACES, BUT WALLS BETWEEN INTERIOR AND EXTERIOR OFFICESi
• 553 * $ ARE NOT DEFINED. WALLS BETWEEN THE EQUIPMENT RO(M AND OFFICES

" 554 " $ HAVE A U-VALUE OF .28.
• 555 •

5.1



• 556 " _ SPACE LOADS LIGHTING IS RECESSED F'LiX)RSCENTNON VDr]'ED AT 1.5 WATTS/SQPT IN

• 557 * $ THE OFFICES AND 2._ WATTISQFT IN THE: FLOWER SHOP/ATRIUM.
" 558 * $ PEOPLE IN OFFICES IS INPUT AT 150SQ_IPERSON.
" 559 * $ PEOPLE IN ATRIUM ARE 6.
• 560 * $ INFILTRATION IS SET AT .2 AIRCHANGES/HR WHEN FANS ARE OFF AND AT

• 561 ' _ .I AIRCHANGE WHEN FANS ARE ON.

• 562 • $ EQUIPMENT IN OFFICES IS SET AT I WATTS/SOFT AND 1.5 W/SOFT IN
• 563 " $ THE FDOWER SHOP/ATRIUM.

• 564 *

• 565 t $ CONSTRUCTIONS

• 566 "

• 567 * ROOF-O =LAYERS MAT=(BR01,1N76,CC03,AL33,AC03) I-F-R=,76 ..

• 568 • ROOF-A =LAYERS MAT=(BROI,IN76,CC04) I-F-R .76 ..
• 569 " OFF-ROF zCONSTROCTION LAYERS ROOF-O ,.

• 570 * ATR-ROF =CONSTRICTION LAYERS ROOF-A ..

• 571 " WAI_-I =LAYERS MAT=(CC33,IN35,AL21,GP04,GP04) ..

• 572 • WLI =CONSTRDCTION LAYERS=WALL-I ..
• 573 • BWI =CONSTRUCTION Us.05 ..

" 574 * BW2 =CONSTRUCTION Us.0001

• 575 " WL2 =CONSTRUCTION U=I.05 $'ATRIUN- GLASS WLRTITIONS $ ..

" 576 " WL3 =CONSTRUCTION U=.28 $ INTERIOR PARTITIONS $ ..
• 577 *

• 578 * $ GLASS DESCRIPTION
• 579 "

" 580 " GTI =GLASS-TYPE GLASS-TYPE-CODE 5 PANES 2 ..

" 581 " GT2 =GLASS-TYPE G-T-C 5 PANES 2 ..

" 582 *

" 583 • $ This command calls the file containing schedules

• 584 • $ for offices that is on the sample run input

= • 585 , $ tape. It MUST reside in a directory on your

• 586 • $ computer system so that this demonstration
• 587 * $ of a GENERALIZED LIBRARY can function. For users

• 588 * S with a large computer system the file name should
• 589 • $ include the full path name, or as an alternative

• 590 • $ use the Ilftleprefix command.
I 591 ! Ilinclude lu31doe2121dldevlSAMPLESIofficsch, inc

1 * 1"
1 * 2 " $ This is a demonstration of how to use the GENERAL LIBRARY FEATURE.

1 " 3 * $ We have created a file of the OFFICE LOADS SCHEDULES from the MEDICAL BLDG

1 • 4 • $ BDL file and named it OFFICSCH.INP We then called these same schedules

I * 5 * $ using the term - |ilnclude officsch, inp - in these two input files,
I " 6"

.I * 7 * $ OFFICE SCHEDULES
1 * 8*
1 • 9" OC1 =DAY-SCHEDULE (1,9) (0) (10,12) (1) (13,14) (.8,.4)
1 * 10 * (15,18) (.7) (19,21) (.4) (22,24) (.2), ,.
1 * 11 * OC2 =DAY-SCHEDULE (1,24) {.2) ..

1 * 12 * OCCUPANCY =WEEK-SCHEDULE (MON,TIJE)OCI (WED) 0C2

l " 13 " (THU,SAT) OCI (SUN,HOL) OC2 ..

1 * 14 " OCCUP =SCHEDULE THRU DEC 31 OCCUPANCY ,.

1 * 15 *

1 * 16 * LI =DAY-SCHEDULE (1,6) (.2) (7,12) (.9) (13,14) (.8,.4)

1 " 17 * (15,18) (.7) (19,21) (.4) (22,24) (.2) ,.
1 " 18 * L2 =DAY-SCHEDULE (I,24) (.2) ..
1 " 19 * LIGHTS =WEEK-SCHEDULE (MON,TUE) L1 (WED} 52
1 * 20 * (THU,SAT) LI (SUN,HOL) L2.,
1 * 21 " LT1 =SCHEDULE THRU DEC 31 LIGHTS ..

1 * 22 *
1 * 23" ES1 =DAY-SCHEDULE (1,9) (0) (10,21) (.9) (22,24) {.4) ..
1 * 24 * ES2 =DAY-SCHEDULE (1,9) (0) (10,24) (.4) ..
1 * 25 * EQUIPMENT =WEEK-SCHEDULE (MON,TUE) gS1 (WED) KS2
1 * 26 * (THU,SAT) ESI (SUN,HOL) ES2 ..

1 " 27 * EQ1 =SCHEDULE THRU DEC 31 EQUIPMENT ..
1 * 28 *

1 * 29 * I1 =DAY-SCHEDULE (1,9) (1) (10,21) (.5) (22,24) (1) ..
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I * 30 * INFILTRAT =WEEK-SCHEDULE (ALL) 11 ..

1 • 31 • ZNF1 =SCHEDULE THRU DEC 31 INFILTRAT .,

! • 32 •

file : INPUT2.TMP

• 592 •

• 593 • $ FLOWER SHOP SCHEDULES $
• 594 •

• 595 * 0(:4 = D-SCH (1,7) (0) (8,11) {.I,.2,.5,.5) (12,15) (.7)

• 596 * (16,21) (.8,.7,.5,.5,.3,.3} (22,24) t0) ..

• 597 , 0(:5 = D-SCH (I,7) t0} (8,11) (.1,.2,.5,.6) (12,17) (.8)

• 598 * {18,22} (.6,.2,.2,.2,.I) (23,24) {0} ..

• 599 * OC6 = D-SCH (I,24) (0) ..

• 600 , OCCUP2 = SCH THRU DEC 31 (WD) OC4 (SAT) OC5 tSUN,HOL) 0(:6 ..

• 601 ,

" 602 " 1,4 = D-SCH (1,7) (0) (8,9) (.2,.5) t10,18) (.9)

• 603 * (19,24} L.6,.6,.5,.2,0,0) ..
" 604 " L5 = D-SCH (1,7) (0) (8,10) (.I,.3,.6) (11,15) (.9)
• 605 * (19,24) (.5,.3,.3,.1,0,0) ..
• 606 " L6 = D-SCH (1,24) (0) ..
• 607 * LIGHTS2 = SCH THRU DEC 31 tWD) L4 (SAT} LS (SUN,HOL) L6 ..
• 608 *

• 609 _ IP4 = D-SCH (I,6) tl) (7,21) (0) (22,24) (I) ..

• 610 . IF5 = D-SCH (1,6) (I) (7,22) (0) (23,24) (1) ..

• 611 . IF6 = D-SCH ti,24) tl) ..

• 612 * INFIL = SCH THRU DEC 31 (WD) IF4 (SAT) IF5 (SUN,HOL) IF6 ..
• 613 *

• 614 = _2 = SCH THRU DEC 31 (ALL) (1,24} (1) .. $ REFRIGERATOR COHPRESSOR HEAT
• 615 * $ REACTED TO SPACE

• 616 *

• 617 * SHADE-MULT =SCHEDULE THRU DEC 31 (ALL) (I,24) (.6) ..
• 618 " COND-MULT =SCHEDULE THRU DEC 31 (ALL) (1,24) [.90) ,.

• 619 " CLOSE-SHADE =SCHEDULE THOU DEC 31 (ALL) (I,24) (40) ..

• 620 * REOPEN-PROB =SCHEDULE THRU DEC 31 (ALL) (1,24) (.2) ..
• 621 .
• 622 " $ SET DEFAULTS

• 623 *
• 624 * SET-DEFAULT FOR EXTERIOR-WALL HEIGHT=tO AZIMUTH=180

• 625 " COHSTRUCTION=WLI ..

• 626 * SET-DEFAULT FOR WIN'DOW HEIGHT=4 Y=4 GLASS-TYPE=GT1

• 627 * MAX-SOLAR-SCH=CLOSE-SHADE SUN-CTRL-PROB .7

• 628 * WIN-SHADE-TYPE:MOVABLE-INTERIOR

• 629 " SHADING-SCHEDULE=SHADE-MULT

• 630 _ CON DUCT- SCHEDULE=COND- MULT

• 631 * OPEN-SHADE-SCH=REOPEN-PRO8 ..

• 632 *
• 633 * $ SPACE DESCRIPTION

• 634 *
• 635 * OFFICE =SPACE-CONDITIONS TEMPEPATURE=t74) FLOOR-WEIGHT=70

• 636 * EOUIPMENT-W/SQFT=I EQUIP-SCHEDULE=EQI

• 637 * LZGHTING-WISQPT=I.5 LIGHTING-SCHEDULE=LTI
• 638 * INF-METHOD=AIR-CHANGE AIR-CHANGES/HR=.2

• 639 = LIGHT ING-TY PE=SUS- FLLDR

• 640 * PEOPLE-HG-LAT=200 PEOPLE-HG-SENS=250

• 641 • PEOPLE- SCHEDULE=OCCUP ..
• 642 *

• 643 * ATRIUM =SPACE-CONDITIONS TEMPERATURE=(74) FLOOR-WEIGHT=t00

• 644 • LIGHTING-SCHEDBLE=LIGHTS2

• 645 • LIGHT ING-TYPE= INCAND

• 646 • LIGHTING-W/SQPT=2.2

• 647 * _UIP-SCHEDULE=EQ2

• 648 * _UIPMENT-WISQFT=I.5

• 649 * NUMEER-OF-PSOPLE=6
• 650 * PEOPLE-HEAT-GAIN= 550
• 651 * PEOPLE-SCHEDULE = OCCUP2
• 652 * INF-SCHEDULE=INFIL AIR-CHANGESIHR=.2
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" 653 " INF-METHOD:AIR-CHAI_E ..

• 654 *

• 655 * BZI •SPACE S-C=OFFICE NUt4BER-O?-PGOPLE=20

• 656 . AREA•3230 VOLUME=29070 AZ=90 Y=200 ..

• 657 •

" 658 *
• 659 * El •EXTERIOR-WALL WIDTH=200 ..

• 660 * Wl =WIHD(TW WIDTH=200 ..

• 661 *
• 662 * EIS =EXTERIOR-WALL W=17 AZ=90 X=200 ..

• 663 *
• 664 * UNDERGROUND-PLOOR AREA=3230 CONS=BMZ ..
" 665 *
• 666 * EZ2 =SPACE S-C•O[_'ICE AREA=t660 VOL_R4E=14940

• 667 * I_JMBER-OP-PEDPLE=IO AZ=180 X=I00 Y=200 ..

• 668 *
• 669 * E2 =EXTERIOR-WALL WIDTH=I00 ..

• 670 * W2 =WINDOW WIDTH=t00 ..

• 671 *

• 672 * UNDERGROUND-PLOOR AREA=t660 CONS=BWI ..

• 673 *
• 67t " BZ3 =SPACE LIKE BZI AZ=-90 X=100 Y=0 ..

• 675 •
• 676 * E3 =EXTERIOR-WALL LIKE El ..

• 677 * W3 =WINDOW LIKE W1 ..

• 678 *

• 679 * E3S =EXTERIOR-WklL W=17 AZ=270 Y=I7 ..

• 680 *
• 681 * UHDERGROUHD-PLOOR AREA=3230 CONS=BM1 ..
• 682 "
• 683 * TZI =SPACE LIKE BZI Z=I0 ..
• 684 *
• 685 * R1 =ROOF H=17 W=200 AZ:180 TILT=0 Z=I0

• 686 * CONS=OFF-ROP ..
• 687 *
• 688 * EXTERIOR-WALL LIKE E1 ..
• 689 * WINDOW LIKE W1 ..
• 690 *

• 691 " EXTERIOR-WALL LIKE EIS ..

• 692 *

• 693 * TZ2 •SPACE LIKE BZ2 Z=I0 ..

• 694 •
• 695 " ROOF LIKE R1 H=20 W=83 ..
• 696 *

• 697 * EXTERIOR-WALL LIKE E2 ..
• 698 * WINDOW LIKE W2 ..
• 699 *
• 700 * TZ3 =SPACE LIKE BZ3 Z=IO ..

• 701 * ROOF LIKE R1 H=17 W=180 ..
• 702 * EXTERIOR-WAIL LIKE E3 ..
• 703 * WINDOW LIKE W3 ..
• 704 * EXTERIOR-WALL LIKE _3S ..
• 705 *
• 706 * IZl •SPACE S-C=OFFICE AREA=3540 VOLL_E=70800

• 707 • NUMBER-OF-PEOPLE=40 AZ=90 X=17 ¥=180 ..

• 708 *

• 709 * IN1 =INTERIOR-WALL AREA=t200 NEXT-TO ATZ1 CONS=WL2 ..

• 710 = IN2 =INTERIOR-WAIL AREA=f200 NEXT-TO ATZ2 CONS=WL2 ..

• 711 * IN3 =INTERIOR-WALL AREA=800 NEXT-TO EOUIP-RM CONS=WL3 ..

" 712 * ROOF LIKE R1 H=18 W=lS0 Z=20 ..

• 713 " ROOF LIKE el H=15 W=20 Y=I8 Z=20 ..
• 714 * EXTERIOR-WALL H=20 )/=18 AZ=90 X=lS0 ..
• 715 " UNDERGROUHD-FI_R AREA=3540 CONS=BWI ..

= 716 •

• 717 * IZ2 •SPACE LIKE IZI AZ=-90 X=83 Y=0 ..
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* 718 "

* 719 " INTERIOR-WALL LIKE IN1 NEXT-TO ATZ1 ..

. 720 " INTERIOR-WALL LIKE IN2 NEXT-TO ATZ2 ..

* 721 * INTERIOR-WAIL LIKE IN3 ..

* 722 * EXTERIOR-WALL H=20 W=18 AZ=270 Y=18 ,.
* 723 " ROOP LIKE R1 H=18 W=180 Z=20 ..
* 724 " ROOF LIKE RI H=15 W=20 X=160 ¥=18 Z=20 ..
* 725 " UNDERGROUND-F_./DOR AREA=3540 CONS=BW1 ,.

* 726 *
* 727 * ATZI =SPACE S-C:ATRIUN AREA=IS00 VOLUME=16200

* 728 * X=35 Y=40 ..

" 729 *
* 730 * ATROOP-I =ROOF HEIGHT=66.6 WIDTH=30

* 731 " AZIM_=0 TILT=26 X=30 Y=60 Z=20

* 732 " CONS=ATR-ROF ..

* 733 * E4 =EXTERIOR-WALL H=14.5 W=60 AZ=270 Y=60 Z=20 ..

t 734 * E5 =EXTERIOR-WAI_ LIKE E4 AZ=90 X=30 Y=O ..

* 735 * FI =UNDERGROUND-FL_R AREA:IS00 CONS=BW2 ..
* 736 * FRNdE-A =EX"_ERIOR-WALL HEIGHT:29 WIDTH=30 Z=20

* 737 " WINDOW-A =WINIX)W H=28.9 W=29.9 X=.05 Y=.05" GLASS-TYPE=GT2
738 * OVERHANG-Am6 OH-B=0 OH-D=48.5 OH'W=42

* 739 * OVERHANG-ANGLE=X16 LEFT-FIN-A=0 L-F-B=O

* 740 * L-P-H:30 L-F-D=3 RIGHT-FIN-A=O R-F-B=O
* 741 " R-F-H-30 R-F-D=3 ..
" 742 * EXTERIOR-WAIL LIKE FRANE-A HEZGHT=10.7 W=30 Z=9.3 ..
" 743 * WINDOW LIKE WINDOW-A H=I0.6 W=29.9 L-F-H=I0.7

" 744 * R-F-H=10.7 ..
" 745 "

* 746 * ATZ2 =SPACE LIKE ATZI Y=I00 ..

t 747 *

" 748 * ATROOF-2 =ROOF LIKE ATROO?-I ..

" 749 * EXTERIOR-WALL LIKE 24 ..

" 750 " EXTERIOR-WALL LIKE 25 ..

" 751 " UNDERGROUND-FLOOR LIKE F1 ..

" 752 * FRAME-B =EXTERIOR-WAIL LIKE FRAME-A ..

" 753 * WINDOW-B =WINDOW LIKE WINDOW-A ..

" 754 "
* 755 * EX_UIP-RM =SPACE ZONE-TYPE=UNCONDITIONED

* 756 t AREA=t200 VOLUME=t7580 X=35 ..

757 *

" 758 " EXTERIOR-WALL HEIGHT=20 WIDTH=30 ..

759 *

" 760 * ROOP H=41.2 W=30 CONS=OFF-ROF

" 761 " TILT=IS Z=9.3 X=30 Y=40 AZIMUTH=0 ..

" 762 *
* 763 " INTERIOR-WALL AREA=279 CONS=WL3 NEXT-TO ATZI ..

" 764 * UNDERGROUND-FLOOR AREA=1200 CONS=BW1 ..
" 765 *
* 766 "

t 767 * END ..
" 768 * COMPUTE LOADS ..
" 769 * INPUT SYSTID4S ..
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SDL PROCESSOR INPUT DATA

Wed Nov I0 15:17:48 1993SDL RUN 2

* 770 * SYSTEMS-REPORT SUMMARY (SS-D, SS-A, SS-J) ..

" 771 " SUBR-FUNCTIONS DKTEMP-3:'dktempF" ..
" 772 "

* 773 * $ HVAC SYST_4S DESCRIPTION
* 774 "

775 " $ DESIGN TEMPS ATRIUM COOLING 76F-SOMMER, 72F-WINTER HEATING SETBACK 65F

, 776 " $ OFFICE COOLING 76F HEATING 72P

* 777 " $ SYSTEM TYPE THE OFFICE IS SERVED BY A VAVS SYSTEM.
" 778 *

" 779 * $ THE ATRIUM/FLOWER SHO_ IS SERVED BY A RJ_4EAT SYSTEM CONVERTED

" 780 • $ TO A CONSTANT VOLUME-VARIABLE TEMPERATURE SYSTEM. THE FUNCTION

* 781 • $ FEATURE IS USED TO SIMULATE THE CONTROL OF THIS UNIT BY USING A

- 782 • $ RETURN AIR STAT RATHER THAN HOLDING THE SUPPLY TEMPERATURE

" 783 • $ CONSTANT. THIS IS A VERY COMMON MODELING REQUIREMENT AS MANY

" 784 * S R_EAT SYSTEMS MAD BOILERS TURNED OFF IN THE SU_ER AND OVER-
" 785 " $ COOLED WITHOb'P SOME WAY TO MODULATE THE SUPPLY AIR TEMPERATURE.

" 786 "

" 787 " $ BOTH SYSTEMS NAVE DRY BULB ECONOMIZERS WITH A 68F LIMIT ON THE

" 788 " $ VAV SYSTEM AND ON THE RENEAT SYSTEM.
t 789 "

" 790 * $ AIR HANDLING UNIT SCHEDULES

" 791 "

* 792 " DAYS = WEEK-SCHEDULE (NON,SAT) (1,7)(0)(8,9} (-999)(I0,21)(I) (22,24) (0)

" 793 * (SUN,HOL) (1,24) (0) ..
" 794 " AHU-SCHED = SCHEDULE THRU DEC 31 DAYS ..

* 795 *

" 796 " $ HEATING THERMOSTAT SCHEDULE
" 797 *

" 798 " THEATI = SCHEDULE THRU DEC 31 (NON,SAT) (1,7)(65) (8,21)(72)(22,24)(65)

* 799 • (SUN,HOL) (1,24) (65) ..
" 800 •

" 801 " S COOLING THERMOSTAT SCHEDULE

" 802 "

" 803 " TCOOLI = SCHEDULE THRU DEC 31 {NON.SAT) (1.7)(90) (8,21)(76) (22,24)(90)

* 804 " (SUN,HOL) (I,24)(90) ..
" 805 *

" 806 " MIN-OA = SCHEDULE THRU DEC 31 (AIL) (I,9)(0) (I0,21)(-999) (22,24)(0) ..
* 807 •

* 808 " HEAT-OFF-SUM = SCHEDULE THRU MAY 15 (ALL) (I,24) (I)

* 809 * THRU OCT 15 (ALL) (1,24) (0)
" 810 * THRU DEC 31 (ALL) (1,24) (1) ..
* 811 *

" 812 " $ ZONE DESCRIPTION

" 813 *
" 814 " ENV-ATR = ZONE-CONTROL D-H-T 72 D-C-T 74 H-T-SCH THEATI C-T-SCH TCOOLI

" 815 * T-TYPE PROPORTIONAL ..

* 816 * ENV-OFP = ZONE-CONTROL D-H-T 74 D-C-T 74 H-T-SCH THEATI C-T-SCH TCOOLI

* 817 * T-TYPE REVERSE-ACTION

" 818 " ATZI = ZONE Z-C ENV-ATR OUTSIDE-AIR-CFM 665 ..

" 819 " ATZ2 = ZONE LIKE ATZI

" 820 " _UIP-RN = ZONE ZONE-TYPE=UNCONDITIONED ..

" 821 * BZI = ZONE Z-C ENV-OFF OA-CPH/PER=I5 ..
* 822 " BZ2 = ZONE LIKE BZI ..

" 823 * BZ3 = ZONE LIKE BZI ..

* 824 " TZI = ZONE LIKE BZI ..

* 825 * TZ2 = ZONE LIKE BZI ..

* 826 " TZ3 = ZONE LIKE BZI ..
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• 827 " IZI = ZONE LIKE BZI ..

• 828 • IZ2 = ZONE LIKE BZI ..

• 829 *
• 830 • FS-SYS = SYSTEM SYSTEM*TYPE:RHFS MAX-S-T=I00 MIN-S-T=55

• 831 • SUPPLY-STATIC=3 SUPPLY-EFF=.45 ECONO-LIMIT-T 68

" 832 * FAN-SCHEDULE=AHU-SCHED REHEAT-DELTA-T 50
• 833 • HEAT ING- SCHEDULE=HEAT-OPF- SUM

• 834 • NIGHT-CYCLE-CT RL=CYCLE-ON- FIRST '

• 835 • ZONE-NAMES= (ATZI, ATZ2, EQUI P-RM)

• 836 • FUNCTION:(_sfn0",'sfnl •) ..

• 837 "

• 838 • OFF-SYS = SYSTEM SYSTEM-TYPE=VAVS NAX-S-T=120 MIN-S-T=60

• 839 t SUPPLY-STATIC=5 SUPPLY-EFF=.55 ECONO-LIMIT-T=68

• 840 • FAN-SCHEDULE=AHU-SCNED MIN-CFM-RATIO=.3

• 841 " FAN-CONTROL=SPEED HEAT-SET-T=I00

" 842 " RETURN-AIR-PATH=DUCT OA-CONTROL-TEMP

• 843 t NIGHT-CYCLE-CTRL--CYCLE-ON-ANY
• 844 " MIN-AIR-SCH=NIN-OA REHEAT°DELTA-T= 55

" 845 • ZONE-NAMES=(BZI, BZ2,BZ3,TZI,TZ2,TT-3, IZl, IZ2) .,

• 846 " PLANT1 . PLANT-ASSIGNMENT SYSTEM-NAMES = (FS-SYS,OFF-SYS)
• 847 " DHW-SIZE = 0

• 848 " DHW-GkL/MIN = 2.22

• 849 * DHW-SCH = DOMHW ..

• 850 •

• 851 • D1 = D-SCH (1,7) (0) (8,21| (.1,.2,.3,.4,.55,.6,.6,.45,.4..45,.45,.4,.3,.3)
• 852 " (22,24} (0) ..
• 853 • D2 = D-SCH (1,7) (0) (8,22) (.15,.2,,25,.4,.5,.55,.55,.45,.45,.45,.45,.4,.35,
" 854 * .25,.2) (23,24) (0) ..

• 855 " D3 = D-SCH (1,9) (0) (I0,19) (.I, 25,.3,.35,.35,.3,.3,.35,._,.2)
" 856 " (20,24) (0) ..
" 857 " DOMHW= SCH TNRU DEC 31 (WD) D1 (SAT) D2 (SUN,NOL} D3 ,.

858 * END ..

• 859 *
• 860 • $ THE FOLLOWING IS THE FUNCTION INPUT TO CONTROL THE SUPPLY AIR TEMPERATURE OF

• 861 * S THE REHEAT UNIT WITH A RETURN AIR THERMOSTAT.

" 862 "

• 863 " FUNCTION NAME=dktempF ..
• 864 • ASSIGN IHR=IHR IDAY=IDAY IMO=IMO INILZE=INILZE ..

• 865 * ASSIGN TR=TR $ return air temp $

• 866 * TC=TC $ suppy temp $
• 867 " TH=TH $ hot-deck temp $ ..

868 " ASSIGN TCTR=TABLE (70,70) (80,50) .. $ pwl function of tcvs tr $

• 869 = ASSIGN TRLAST = F-SYS-VARI ..

• 870 • CALCULATE ..

" 871 " IF ( (IDAY .EQ. 7) .AND. (D40 .EQ. 7) )
• 872 * I PRINT I, IMO, IDAY, IHR, TC, TH, TRLAST

• 873 * I FORMAT( ' dktempF-- IMO, IDAY, IHR=',3f3.0,' TC:'f7.2,' TH='fT.2
• 874 * 1 ' TRLAST='f7.2 )

• 875 * IF( TRLAST .EQ, 0. } RETURN
• 876 * TC = PWL( TCTR, TRLAST )

• 877 " IF ( (IDAY .EQ. 7) ,AND. (LMO ._. 7) )

• 878 * 1 PRINT 2, TC
" 879 * 2 FORMAT( ' new TC:'[7.2 )

• 880 " END

............................................. S Y H'B O L T A B L E .............................................

IDAY (GLOBAL) IHR {GLOBAL] IMO (GLOBAL) TC (GLOBAL) TCTR (TABLE)

TH (GLOBAL} T_T (GLOBAL)

............................................................................ . ......................................

" 881 " END-FUNCTION ..

" 882 * FUNCTION NAME-sfn0 LEVEL=BUILDING ..
" 883 * ASSIGN IHR=IHR IDAY=IDAY IMO=IMO INILZE=INILZE ..
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" 884 " ASSIGN TR=TR $ return air te_p $

• 88S • TC:TC $ suppy zemp $

• 886 * TH=TH $ hot-deck te_p $ ..

• 887 • CALCULATE ..

• 888 * IF( INILZE .LT. 4 ) RETURN

• 889 * IF( (IDAY .NE. 7) .OR. (IMO .RE. 7) ) RETURN
• 890 • PRINT 9

" 891 t 9 FORMAT(IX)
• 892 * PRINT I, 1140, ZDAY, IHR, TC, TH, TR

• 893 * I FORMAT( ' sfn0 -- IMO, IDAY, IHR=',3f3.0,' TC=',f7.2,

• 894 * I ' TH=',f7.2,' TR=',£7.2 )
• 895 • END

............................................. SYMBOL TABLE .............. _..............................

IDAY (GLOBAL) IHR (GLOBAL) IMO (GLOBAL) INILZE (GLOBAL) 'IT (GLOBAL)

TH (GLOBAL) TR (GLOBAL)

... ...... .......°....... .... ....................................-...............-... ...... .........°... .... ........

" 896 t END-FUNCTION ..

• 897 * R/NCTION NAN£=sfnl LEVEL:BUILDING

• 898 * ASSIGN IHR=IHR IDAY=IDAY IMO=IMO INILZE=INILZE ..

• 899 * ASSIGN TR=TR $ return air teMp$

• 900 * TC=TC S suppy temp$
" 901 * TH=TH S hot-deck temp $ ..
" 902 * ASSIGN TRLAST = P-SYS-VAR1 ..

• 903 " CALCULATE ..

• 904 * C--- 8tore TR for use by 'dktempF'
" 905 * TRLAST = TR

• 906 " IF( INILZE .LT. 4 ) RETURN

• 907 * IF ( (IDAY .ME. 7) .OR. (INO .NP. 7) ) RETURN

• 908 " PRINT I, IHO, IDAY, IHR, TC, ','H,TR

• 909 * 1 FORMAT( ' sfnl -- IMO, IDAY, IHR=',3f3.0,' TC=',ET.2,
• 910 " 1 ' TH=',f7.2,' TR=',f7.2 )
• 911 " END

............................................. SYMBOL TABLE .............................................

IDAY (GLOBAL) IHR (GLOBAL) IMO (GLOBAL) INILZE (GLOBAL) TC (GLOBAL)

TH (GLOBAL) TR (GLOBAL) TRIAST (GLOBAL)

.... .-. ....... . ......... . .................... . ........................ . .......... .. ....... . ................. .......

• 912 * END-FUNCTION ..

• 913 *
" 914 " COMPUTE SYST_S ..

• 915 * INPUT PLANT ..
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P DL PROCESSOR INPUT DATA

Wed Nov 10 15:17:48 1993PDL RUN 2

• _16 " PL,m_','T-REPORTSUI.O4ARY(PS-A, PS-D,BEPS) ..

• 917 • PL,m_q'rl--P_NT-ASSIGNMt::[_rI'..

" 91)*
" 91'._" $ PLANT DESCRIPTION

• 920 "
" 921 * $ THIS PLANT IS SERVED BY A DIRECT-FIRED ABSORPTION CNILLER/HWG COMBINATION
• 922 * $ UNIT WHERE THE CAPACITY OF THE HWG IS SET TO THE CAPACITY OF THE CHILLER,

• 923 * $ WHICH IS THE GREATER OF THE TWO REQUIR_ENTS. OTHERWISE A HWG WOULD HAVE

• 924 * $ BEEN REQUIRED TO SUPPLEMENT THE CHLRIHTR. A DOMESTIC HOT WATER HEATER IS
• 925 * $ ALSO REQUIRED.

• 926 .

• 927 * CHL = I_-EQUIPMENT TYPE=ABSORG-CHLR SIZE -999 I-N I ..

• 928 * DHW = PLANT-EQUIPMENT TYPE=DHW-HEATER SIZE -999 I-N 1 ..

• 929 " CTR -- PldkNT-EQUIPMENT TYPE=COOLING-TWR SIZE -999 ..
" 930 *
• 931 " END ..

• 932 " COMPUTE PLANT ..
• 933 *

" 934 " INPUT ECONOMICS ..
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E DL PROCESSOR I N P UT DATA

Wed Nov 10 15:17:48 1993EDL RUN 2

* 935 * DIAGNOSTIC WARRIRGS ..

* 936 * ECONOMICS-REPORT SUb94ARY (ES-D,ES-E) ..

* 937 •

" 938 * $ ENERGY CHARGE DESCRIPTION

* 939 "
" 940 " $ THIS RATE STRUCTURE IS A TYPICAL SMALL COMMERCIAL TIME OF DAY TYPE WITH AND

• 941 * $ IRVERTED RATE. IN OTHER WORDS ENERGY COSTS IRCREASE AS CONSt_4PTION RISES.

" 942 * $ THERE IS A BASE CHARGE OF 2 CERTS/KWH PLUS A FIXED MONTHLY CHARGE OF 200

• 943 " $ DOLLARS. ON TOP OF THESE CHARGES FALL THE K_IKW ENERGY CHARGE FOR EACH

" 944 ' S SEASON. THERE IS A LIMITATION OF 15000 KWHS FOR THE FIRST BLOCK.

* 945 " $ NATb_ C_S IS A PLAT RATE OF 60 CENTS PER THERM.

* 946 •

" 947 • ELEC-COST = UTILITY-RATE RESOURCE = ELECTRICITY

* 948 * blORTH-CHGS (200)

• 949 * BLOCK-CHARGES • (WIN-OFF-P, WIN-ON-P,

" 950 " Sb_-OFF-P, Sb_-ON-P)

" 951 * ENERGY*CHG = .02 ..

• 952 "

" 953 * WIN-OFF-P = BLOCK-CHARGE BLOCK-SCH = TOU-CHGS

* 954 " SCH-FIAG = 1.1
" 955 " BLOCK1-TYPE = KWH/KW
• 956 * BLOCK1-DATA = (200,.025,15000,
" 957 * I,.035,0) ..

• 958 * WIN-ON-P = BLOCK-CHARGE BLOCK-SCH = TOU-CHGS
" 959 * SCH-FLAG = 1.2
" 960 * BLOCK1-TYPE = K'WH/k'W
* 961 " BLOCK1-DATA = (200,.040,15000,
" 962 " 1,.050,0) ..
* 963 * SUM-OFF-P = BLOCK-CHARGE BLOCK-SCH = TOU-CHGS
• 964 * SCH-FLAG = 2.1

* 965 * BLOCK1-TYPE = KWH/KW
* 966 * BLOCK1-DATA = (200,.025,15000,
* 967 " 1,.035,0) ..

" 968 " SUM-ON-P = BLOCK-CHARGE BLOCK-SCH = TOU-CHGS
• 969 * SCH-_.AG = 2.2
* 970 * BLOCK1-TYPE = k'WH/k'W
• 971 " BLOCK1-DATA = (150,.045,15000,
" 972 " I,.055,0) ..

" 973 * TOU-CHGS = SCHEDULE THRU MAY 15 (ALL)(1,12)(1.1)

* 974 * (13,17)(1.2)

• 975 * (18,24)(1.1)
* 976 * THRU OCT 20 (ALL) (1,12) (2.1)
• 977 * (13, 18) (2.2)
• 978 • (19.24)(2.1)
• 979 • THRU DEC 31 (ALL)(1,12)(1.1)
• 980 * (12, 17)(1.2)
* ?91 * (18,24)(1.1) ..
• :82 "
• 983 * GAS-COST = UTILITY-RATE RESOURCE = NATURAL-GAS

• 984 * ENERGY-CHG = .60 ..

• 985 * END ..

• 986 * COMPUTE ECONONICS ..

• 987 • INPUT LOADS ..
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OFFICE BUXLDING & FLOWER SHOP, CHICAGO VAV SYSTEM IN OF?ICE & SZRH IN SHOP DOE-2.1E-O01 Wed Nov 10 15:17_48 1993LDL RUN 2

DIRECT FIRED ABSORPTION Wl HWG SAMP3,1HP RUN 2

REPORT- LS-D BUILDING MONTHLY IX)ADS SU_RY WEATHER FILE- TRY CHICAGO
. .... ....°.. .... ..4 ......... .. ................. °....° ......... . .................... . ............ - ...... - .................... °-°--

........ C 00 L I N Q ................ HEATING ........... E L E C ° - "

MAXD4UH MAXIMUM ELEC- MAXIM_

COOLING TIME DRY- WET- COOLING HEATING TIME DRY- WET- HEATII_ TRICAL ELEC

ENERGY OF MAX BULB BULB LOAD ENERGY OF MAX BULB BULB LOAD EHERGY LOAD

MONTH (HBTU) DY HR T_P TEHIP (KBTUIHR) (MBTU) DY HR T_IP TEMP (KBTU/HR) (KWH) (KM)

JAN 6.53487 25 16 48.P 42.P 160.330 -104.325 1 7 -1.F -1.F -384.928 24148. 64.998

FEB 8.31394 9 16 23.F 19.P 156.275 -87.265 4 6 7.P 6.F -352.845 21865. 64,998

MAR 22.44304 2 17 71.F 60.F 199.429 -54.049 24 6 8.F 7.F -334.236 24734. 64.998

APR 65.98293 27 16 84.F 61.F 392.264 -20.141 8 5 33,F 30.F -227.469 24212. 64.998

MAY 95.57850 20 15 77.F 68.P 400.208 -6.552 9 5 40.F 38.F -122,989 24148. 64.998

JUN 141.09129 4 15 85.F 67.F 461.995 -0.405 24 4 55.F 49.F -22.741 23806. 64.998

JUL 190.04869 9 17 97.F 73.F 500.535 0.000 6 4 60.F 54.F -0.274 24639. 64.998

AUG 166.02115 20 15 88.F 72.F 473,787 -0.017 5 5 55.F 54.F -10.250 24649. 64.998

SEP 99.29288 11 16 86.F 72.F 426,397 -3,526 22 6 35,F 31.F -96.994 23316. 64,998

OCT 57.07592 5 15 74.F 62.F 328.327 -15.240 21 5 30.F 29.F -158.468 24148. 64.998

NOV 22.53262 2 15 75.F 61.P 315.734 -52.045 15 6 2B.F 26.F -271 512 23231. 64.998

DEC 5.56734 10 15 41.F 35.P 146.075 -90.844 9 6 14.F 13.F -298.005 23753. 64.998
.. ..................... .... .................... ...... ,

TOTAL 880.483 -434.409 286650.

MAX 500.535 -384.918 64.998

sfn0 -- IMO, IDAY, IHR= 7. 7. 1. TC= 0.00 TH= 0.00 TR= 0.00

sfnl -- IHO, IDAY, IHR= 7. 7. I. TC= 0.00 TH= 0.00 TR= 0.00

sfn0 -- IMO, IDAY, INR= 7. 7. 2. TC. 0.00 TH= O.0O TR- 0.00

sfnl -- IHO, IDAY, IHR= 7. 7. 2. TC= 0.00 TH= 0.00 TR= 0.00

sfn0 -- IHO, IDAY, INR= 7. 7. 3. TC= 0.00 TH= 0.00 TR= 0.00

sfnl -- IMO, IDAY, INR= 7. 7, 3. TC= 0.00 TH= 0.00 TR= 0.00

sen0 -- IMO, IDAY, IHR= 7. 7. 4. TC= 0.00 TH= 0.00 TR= 0.00

sfnl -- IHO, IDAY, IHR= 7. 7. 4. TC= 0,00 TH= 0.00 TR= 0.00

sfn0 -- IMO, IDAY, IHR= 7. 7. 5. TC= 0.00 TH= 0.00 TR= 0.00

sfnl -- IMO, IDAY, IHR= 7. 7. 5. TC= 0.00 TH= 0.00 TR= 0.00

sfn0 -- IMO, IDAY, IHR, 7. 7. 6. TC, 0.00 TH= 0.00 TR= 0.00

Sfnl -- IHO, IDAY, IHR= 7. 7. 6. TC= 0.00 TH- 0.00 TR= 0.00

sfn0 -- IHO, IDAY, IHR= 7. 7. 7. TC, 0.00 TH= 0.00 TR= 0.00

dktempF-- IMO, IDAY, IHR= 7. 7. 7. TC= 57.18 TH- 57.18 TRIAST= 0.00
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sfnl -- I!40, IDAY, IHR= 7, 7. 7. TC= 54,66 TH= 57,18 TR= 78.65

(IktempF-- IHO, IDAYo IHR- 7. 7. 7. TC= 62,00 TH,, 62,00 TRL_T= 0,00

sfnO -- I!40. IDAY, IHR= 7. 7. 8. TO= 0.00 TH= 0.00 TR= 0.00
sfnl -- 1140, IDAY, IHR,,7. 7. 8. TC,, 0.00 TH, 0.00 TR= 0.00

sfn0 -- IHO, IDAY, IHR= 7. 7. 9. TC= 0,00 TH= 0.00 TR= 0.00

dktel_F-- IMO, IDAY, IHR= 7. 7. 9. TC= 57.90 TH= 57.90 TRI_T= 0.00
sfn_ -- IMO, IDAY, IHR= 7. 7. 9. TC= 55.37 TH= 57.90 TR= 78.60

d3ctel_F-- I!40, IDAY, IHR= 7. 7. 9. TC= 62.00 TH= 62.00 TRLAST= 0.00

sfnO -- INO, IDAY, IHR= 7. 7.10. TC= 0.O0 TH= 0.00 TR- 0.00

dktmapP-- IHO, IDAY, IHR= 7. 7.10. TO= 57.22 TH= 57.22 T_" 78,60
n_ TC= 52.79

sfnl -- IHO, IDAY, IHR= 7. 7.10. TO= 50.26 TH= 57.22 TI_= 74.63

dktempF-- IMO, IDAY, IHR= 7. 7.10. TC= 60.73 TH= 60.73 TRLAST= 0.00

stn0 -- I!40, IDAY, IHR= 7. 7.11. ?C, 0.00 TH, 0.00 TR= 0.00

dktel_F-- INO, IDAY, IHR- 7. 7.11. TC= 57.78 TH= 57.75 T_= 74,63
new TC, 60.74

sin1 -- INO, IDAY, IHR= 7. 7.11. TC m 58,22 TH= 57.78 TR,, 75.58

dktempF-- I!40, IDAY, IHR= 7. 7.11. TC= 60.83 TH u 60.83 TRLAST= 0.00

stn0 -- II40, IDAY, IHR= 7. 7.12. TC= 0.00 TH u 0.00 TR., 0.00

dktempP-- I]40, IDAY, IHR= 7. 7,12, TC= 56,94 TH= 56,94 TRLAST= 75.58
new TC= 58.84

sfnl -- INO, IDAY, IHR= 7. 7.12. TC= 56.30 TH= 56.94 TR= 76.69

dktempF-- IMOo IDAY, IHR= 7. 7.12. TC= 60.73 TH= 60.73 TRLAST= 0,00

sfn0 -- I!40, IDAY, IHR= 7. 7.13. TC= 0.00 TX= 0.00 TR,, 0.00

dktel_pF-- IHO, IDAY, IHR= 7. 7.13. TC= 56.64 TH= 56.64 TRLAST= 76.69
new TC= 56.61

s£nl -- IMO, IDAY, 1HE= 7. 7.13. TC= 54.07 TH= 56.64 TR= 76.19

dktel_pP-- IHO, IDAY, IHR= 7. 7.13. TC= 60.68 TH= 60.68 TRLAST= 0.00

sfn0 -- IHO. IDAY, IHR= 7. 7.14. TC= 0.00 TH= 0.00 TR.. 0.00

dktempP-- IMO, ZDAY, 1HR,, 7. 7.14. TC- 56.95 TH= 56.95 TRLAST= 76.19
new TC= 57.61

sfnZ -- IHO. IDAY, IHR= 7. 7.14. TC= 55.06 TH= 56.95 TR= 76.33

dktel_F-- IHO, IDAY, IHR= 7. 7.14. TC= 60.66 TH= 60.66 TRLAST- 0,00

stn0 -- IHO, IDAY, IHR= 7. 7.15. TC= 0.00 TH- 0.00 TR- 0,00

dktempF-- 1140, 1DAY, IHR= 7. 7.15. TC= 56.80 TH= 56,80 TRLAST= 76.33
new TC= 57.34

sfnl -- IMO, XDAY, IHR- 7. 7.15. TC= 54.78 TH= 56.80 TR= 76.60

dkte_F-- IHO, IDAY, IHR= 7. 7.15. TC= 60.71 TH= 60.71 TRLAST= 0.00

sfn0 -- 1140, IDAY, IHR= 7. 7.16. TC= 0.00 TH= 0.00 TR= 0.00

dkEempF-- IMO, IDAY, IHR= 7. 7.16. TC= 56.83 TH= 56.83 TRLAST= 76.60
new TC= 56.80

sfnl -- IMO, IDAY, IHR= 7. 7.16. TC- 54.24 TH= 56.83 TR= 76.19

dLkte_F-- 1140, IDAY, IHR= 7. 7.16. TC= 60.73 TH= 60.73 TP,LAST= 0.00

sfnO -- 1140, IDAY, IHR= 7. 7.17. TC= 0.00 TH= 0.00 TR= 0.00

dktel_F-- IMO, IDAY, IHR= 7. 7.17. TC= 56.97 TH= 56.97 TRLAST= 76.19
new TC= 57.63

sfnl -- IMO, IDAY, IHR= 7. 7,17, TC= 55.08 TH= 56.97 TR= 76.04

dktempF-- IHOo IDAY, IHR- 7. 7.17. TC= 60.63 TH. 60.63 TRLAST- 0,00

sfnO -- IMO, IDAY, IHR= 7. 7.18. TC= 0.00 TH= 0.00 TR= 0.00

dktel_F-- IMO, IDAY, IHR= 7. 7.18. TC= 56.81 TH= 56.81 TRLAST= 76.04
new TC= 57.92

sfnl -- IHO° IDAY, IHR- 7. 7.18. TC= 55.37 TH= 56.81 TR= 76.09

ctktempF-- 1140, IDAY. IHR= 7. 7,18. TC= 60.65 TH= 60.65 TRLEST= 0.00
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sfn0 -- 1140, IDA¥, IHRi 7. 7.19. TC= 0,00 TH= 0,00 TR= 0,00

dk_empF-- IMO, IDAY, IHR= 7. 7.19. TC= 56.77 TH= 56.77 TRLAST= 76.09
ne,,/ TC, 57.82

IEnl -- I140, IDAYo IHR= 7. 7.1%. TC= 55.27 TH- 56.77 TR= 75.68

dk_ef_pF-- IMO, IDAY, IMR, 7. 7.19. TC= 60.60 TX= 60.60 TRLAST, 0.00

lEn0 -- IHO, IDAY, IHR= 7. 7.20. TCa 0.00 TX= 0.00 TR= 0.00

dktempg-- IHO, ZDA¥, IHR= 7. 7.20. TC= 56.71 TH= 56,71 TRLAST= 75.68
ned TCa 58.63

llfnl -- IHO, IDAY, IHR= 7. 7.20. TC= 56.09 TH= 56.71 TR= 75.40

(Iktel1_P°-INO, IDAY, XHR, 7, 7.20. TC= 60,39 TH= 60.39 TRIAST= 0.00

IEnO -- INOo IDAY, IHR= 7, 7.21. TCa 0,00 TH" 0.00 TR= 0.00
|_nl -- IIO, IDAY, IHR= 7. 7.21. TC= 0.00 TX= 0.00 TR a 0.00

sfn0 -- INO, IDAY, IXR= 7. 7.22. TC= 0.00 TH= 0.00 TR= 0.00

afnl -- I140,IDAY, IHR= 7. 7.22. TC= 0.00 TX= 0 00 TR= 0.00

|fn0 -- INO, IDAY, IHR# 7. 7.23. TCm 0.00 TH= 0.00 TR= 0.00 7

|fnl -- Zig), IDAY, %XR= 7. 7.23. TC= 0.00 TH" 0.00 TR= 0.00

|fn0 -- IHO, IDAY, IHR, 7. 7.24. TC, 0.00 THa 0.00 TR= 0.00
|fnl -- 1140, IDAY, IHRm 7. 7.24. TC= 0.00 TH= 0.00 TR= 0.00
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OFFICE DUILDING & FLOWER SHOP, CHICAGO UAV SYSTEM IN OFFICE & SZRM IN SHOP DOE-2.1E-00I Wed Nov I0 15:17,48 1993SDL RUN 2

DIRECT FIRED ABSORPTION W/ HWG SAMP3. INP RUN 2

REPORT- SV-A SYST_ DESIGN PEEPS FS-SYS WEATHER FILE- TRY CHICAGO
......................... .... .-.................................... .... ..... ........ ... .......... .... ....... . .... .. ......... . ....

SYST_ SYSTEM ALTITUDE FLOOR AREA MAX

I_ TYPE MULTIPLIER (SQFT ) PEDPLE

FS-SYS RHFS 1. 020 4800.0 12.

SUPPLY RETURN OUTSIDE COOLING HEATING COOLING HEATING

FAN ELEC DELTA-T FAN ELEC DELTA-T AIR CAPACITY S_SIBLE CAPACITY EIR EIR

(CFN ) (KW) (P) (CFM ) (k'M) (F) RATIO (KBTU/HR) (SHR) (I_TU/HR) (BTU/BTU) (BTU/BTU)

5446. 4.178 2.4 0. 0.000 0,0 0.249 206.240 0.687 0.000 0.00 0.37

SUPPLY EX_UST MINIMUM OUTSIDE COOLING EXTRACTION HEATING ADDITION

ZONE FLOW FLOW FAN I_ AIR FL_ CAPACITY SENSIBLE RATE CAPACITY PATE

(CF14 ) (Clq4 ) (K_) RATIO (CR4 ) (KBTUIHR) (SHR) (KBTU/HR) (KBTU/HR) (KBTU/HR) 141_TIPLIER

ATZI 2903. 0. 0.000 1.000 678. 0.00 0.00 59.57 -156.76 -87.78 1.0

ATZ2 2543. 0. 0.000 1.000 678. 0.00 0.00 52.19 -137.35 -76.91 1.0

_UIP-RN 0. 0. 0.000 0.000 0. 0.00 0.00 0.00 0.00 0.00 1.0
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OFFICE BPILDING & FLOWER SHOP, CHICAGO VAV SYS?EN IN OFFICE & SZRH I_lSHOP DO£-2.1E-001 Wed Nov 10 15.17z48 1993SDL RUN 2

DIRECT FIRED ABSORPTION W/ _ SAMP3.INP RUN 2
REPORT- SV-A SYST_34 DESIGN PARA)4ETERS OFF-SYS k/FATHER PIL_,- TRY CHICAGO
...°°. ...... . .... ...--.--......-.....-. ....... .-..-. .... o .... ..°°.... .............. ......°. .............. . ....... ..° ....... ......

SYSTE]4 SYSTEM ALTITUDE FLOOR AREA MAX

NA_ TYPE MULTIPLIER (SQFT ) PEOPLE

OFF- SYS VAVS I.020 2332 O.0 180.

SUPPLY RETURN OUTSIDE COOLII_ HEATING COOLING HEATING
FAN £LEC D£LTA-T FAN EL£C D£LTA-T AIR CAPACITY SENSIBLE CAPACITY EIR EIR

(CFN ) (k'W) {P) (CF14) (RW) (F) RATIO (KBTUIHR) (SHR) (KBTU/HR) (BTU/BTU) (_TU/BTU)

30014. 31.397 3.3 0. 0.000 0.0 0.092 808.055 0.837 -941.658 0.00 0.37

SUPPLY EXHAUST HlNII4UI4 OUTSIDE COOLING EXTRACTION HEATING ADDITION

ZONE FLOW FLOW PAN FLOM AIR FIOW CAPACITY SENSIBLE RATE CAPACITY RATE

NAME (CF14 ) (CF14 ) (KW) RATIO (CFN ) (KSTU/HR) (SHR) ()(BTU/HR) (KBTU/HR) ()(EI'U/HR) MULTIPLIER

BZI 5163. O. 0.000 0.300 306. 0.00 0.00 78.06 -306.65 -256.47 1.0

BZ2 1763. 0. 0.000 0.300 153. 0.00 0.00 26.66 -I04.74 -87.60 1.0

BZ3 4903. 0, 0.000 0.300 306. 0.00 0.00 74.14 -291.26 -243.60 1.0

TZ3 5735. 0. 0.000 0.300 306. 0.00 0,00 86.71 -340.65 -284.91 1.0

TZ2 1949. 0. 0.000 0.300 153. 0.00 0.00 29.46 -115.75 -96.81 1.0

TZ3 5147. 0. 0.000 0.300 306. 0.00 0.00 77.82 -305.73 -255.70 1.0

IZl 2677. 0. 0.000 0.300 612. 0.00 0.00 40.48 -159.03 -133.01 1,0

IZ2 2677, 0. 0.000 0.300 612. 0.00 0.00 40.48 -159.03 -133.01 1.0
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OFFICE BUILDING & FLOWER SHOP, CHICAGO VAV SYSTEM IN OFFICE & SZRH IN SHOP DOE-2.1E-001 Wed Nov I0 15s17t48 1993SDL RUN 2

DIRECT FIRED ABSORPTION W/ hqCG SAMP3.IHP RUN 2

REPORT- SS-D PLANT MO_e]'HLYLOADS SU_Y FOR PLAHTI WEATHER PILE- TRY CHICAGO
...... . ....... . ..................... ...... ...... ........... .....-.... ......... . ............. ................ .... .................

........ C O O L I N G ................ H EAT I N G ........... E L E C - - -

MAXIMUM MAXIMUM ELEC- MAX IHt_

COOLING TIME DRY- MET- COOLING HEATING TIME DRY- WET- HRATING TRICAL ELEC

ENERGY OF MAX BULB BULB LOAD ENERGY OP _ BULB BULB LOAD ENERGY LOAD

MONTH (MBTU) DY HR TEMP TEMP (KBTU/HR) {MBTU) DY HR TD4P TEMP (KBTU/HR) (KWH) (KW)

JAN 6.47297 18 8 34.F 34.F 135.727 -158.150 2 8 4.P 3.F -1010,874 27112. 73.337

FEB 5.88716 8 B 7.F 6,P 154.133 -12E.457 8 8 7,F 6.F -955.868 24498. 73.207

MAR 7.28078 3 15 76.F 65.P 247.892 -B8.475 24 B 6.F 5.F -B05.530 27395. 72.836

APR 27.41310 27 17 84.F 61.P 451.022 -24.973 8 B 31.F 28.F -581.795 26815. 75.146

MAY 35.59666 21 13 87.F 76.P 694.810 -5.386 10 8 42.F 40.P -307.682 27141. 83.354

JUN 125.21108 21 16 82.F 72.F 827.989 -0.044 23 21 56.F 48.P -17.801 29037. 96 402

JUL 216.83882 19 12 88.F 74.F 917.409 0.000 0.000 32227. 98 037

AUG 179.60645 16 11 79.P 72.F 893.769 0.000 0.000 31000. 98 293

SEF 59.81257 11 16 86.F 72.F 687.119 -2.724 23 B 36.F 34.F -168.696 26608. 85 501

OCT 18.27593 30 15 76.P 67.F 321.031 -19.526 21 $ 30.F 29.F -457.006 26484. 73 532

NOV 10.53428 I 16 72.F 59.F 364.475 -78.558 26 B 25.F 22.F -771.863 25760. 76 410

DEC 5.15307 6 8 36.F 33.F 134.400 -131.351 25 8 20.F 19.F -B58.312 26483. 72 996
................ ... ..... .............................

_)TAL 698.087 -637.675 330556.

MAX 917. 409 -1010.874 98.293

MAXIMUM DAILY INTEGRATED COOLING LOAD (DES DAY ) 0.000 (KBTU)

MAXIMUM DAILY INTEGRATED COOLING LOAD (WTH FILE) 11798.153 (KBTU)
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OFFICE BUILDING & FI_WER SHOP, CHICAGO VAV SYSTD¢ IN OFFICE & SZI_ IN SHOP DO£-2.1E-O01 wed Nov 10 15:17:48 1993SDL RUN 2
DIRECT FIRED ABSORPTION W/ HWG SAMP). IgP RUN 2

REPORT- SS-A SYSTI_ MONTHLY LOADS SUMMARy FOR FS-SYS WEATHER FILE- TRY CHICAGO
........................... . ..................... . .............. °. .......................................................... . ....

........ COOLING ................ H EAT ING ........... EL EC- - -

14AXD4UM MAXIMUM ELEC- I4AX]XiR
COOLING TIME DRY- k'ET- COOLING HEATING TIME DRY- WET- HEATING TRICAL ELEC

ENERGY OF MAX BULB BULB LOAD ENERGY OF MAX BULB BULB LOAD ENERGY LOAD
MONTH (MBTU) D¥ HR T_F T_4F (KBTU/HR) (MBTU) DY HR TD4F TEMP (KBTU/HR) (IGe'H) (KW)

JAN 0.00000 0.000 -38.399 4 8 2.F 2.P -268.052 7735 16.706

FEB 0.00000 0.000 -29.289 8 8 7.F 6.F -243.957 6991 16.706

MAR 1.09500 3 25 76.F 65.P 92,816 -20.745 24 8 6.F 5.F -214.600 7760 16.706

APR 7.60837 28 I0 67.F 62.F 135.049 -7.760 8 8 31.F 28.F -163.310 7433 16.706

MAY 9.05042 22 13 87.F 76.P 176.434 -2.021 10 8 42.F 40.F -133.122 7401 16.706

JUN 28.67369 21 18 83.F 73.F 179.473 0,000 0.000 7475 16.706

JUL 49.28604 19 9 79.P 72.F 24].875 0.000 0.000 7594. 16.706

AUG 42.89882 9 8 67.F 66.F 207.568 0.000 0.000 7613. 16.706

SEP 15.29998 ll 16 86,F 72.F 168.24! O,000 0.000 7286. 16.706

OCT 5.03324 30 I0 63.F 62.F 120.714 -3.025 21 8 30.F 29.F -152.072 7409. 16.706

NOV 2.03662 2 13 74.F 61.F 114.174 -17.735 26 8 25.F 22.F -190.184 7251. 16.706

DEC 0.001300 0.O00 -30.388 25 8 20.F 19.F -217.818 7599. 16.706
.....................................................

TOTAL 160.982 -149.362 89541.

pCAX 24 I.875 -268.052 16.706

5.17



OFFICE BUILDING & FLOWER SHOP, CHICAGO VAV SYSTEM IN OFFICE & SZP,H IN SHOP DOE-2.1E-001 Wed Nov I0 15:17:48 1993SDL RUN 2

DIRECT FIRED ABSORPTION W/ HWG SAMP3.1NP RUN 2

REPORT- SS-J SYSTEM PEAK HEATING AND COOLINq DAYS FOR FS-SYS WEATHER PILE- TRY CHICAGO
.... ............ . ....................... .....°... ........ ....... ...... . ............... ... ......... ..... ..................... .....

..... COOL I NG ........ HEATING-- - DAY COOLING PEAK

JUL 19 J_J_ 4 J_ 19

HOURLY HOURLY HOURLY
COOLING SENSIBLE DRY- WET- HEATING DRY- MET- COOLING SENSIBLE DRY- WET-

LOAD HEAT BUlB BULB LOAD BULB BULB LOAD HEAT BULB BULB
HOUR (KBTU) RATIO TEMP TEMP (KBTU) TEMP TEMP (KBTU) PATIO TEMP TEMP

I 0,000 0.000 79.P 72.F -165.847 6.P 6.F 0.000 0.000 79.F 72.7
2 0.000 0.000 79.P 72.F 0.000 5.? 5.P 0.000 0.000 79,F 72.F
3 0.000 0.000 78.P 72.P -165.792 4.P 4.F 0.000 0.000 78.F 72.F
4 0.000 0.000 7B.F 72.F 0.000 4.F 4.F 0.000 0.000 78.F 72.F
5 0.000 0.000 77.P 72.P -171.086 3.P 3.F 0.000 0.000 77.F 72.F

6 0.000 0.000 78.F 72.F 0.000 3.F 3.F 0.000 0.000 78.F 72.l'
7 185.909 0.782 77.P 72.F -169.125 2.P 2.F 185.909 0.782 77.F 72.F

8 241.875 0,837 79.F 72.F -268.052 2,F 2.7 241.875 0.837 79.F 72.F

9 150.501 0.791 82.F 72.P 0.000 4,F 3.7 150.501 0.791 82.P 72.7

10 171.847 0.780 85.F 73.F -189.989 7.F 6.7 171.847 0.780 85.P 73.7

11 204.175 0.803 88,F 74.F -115.248 11,F 9.7 204.175 0.803 88.P 74.F
12 193.439 0.806 89.P 74.F -86.085 16.F 13.F 193.439 0.806 89.F 74.P
13 198.534 0.788 90,F 75.P -58.999 18.F 15.7 198.534 0.788 90.F 75.7

14 201.486 0.784 89,F 75.P -49.158 20.F 16.7 201.486 0.784 89.F 75.F
15 198.887 0.788 90,F 75.F -42.409 20.F 16.F 198.887 0.788 90.P 75.F

16 202.992 0.775 91,F 76.F -49. 308 20.P 26.P 202,992 0.775 91.F 76.F

17 195.315 0.787 90,F 75.F -71.201 19.F 15.7 195.315 0.787 90.P 75.P

18 186.240 0,775 86,F 74.F -81.570 16.P 13.7 286.240 0.775 86.F 74.7

19 182.536 0.773 86,F 74.F -94.455 13,F 11.7 182.536 0.773 86.F 74.F

20 166.842 0.763 80,F 72.P -I00.243 11.F 9.7 166.842 0.763 80.F 72.F

21 0.000 0.000 79.F 72.F -106.730 10.F 8.F 0.000 0.000 79.F 72.F

22 0.000 0.000 77 .F 71 .F 0.000 11 .F 9.7 0.000 0.000 77.F 71.F

23 0.000 0.000 76.F 71.F 0.000 7.F 6.F 0.000 0.000 76.F 71.7

24 0.000 0.000 74.F 70.F 0.000 6.F 5.F 0.000 0.000 74.F 70.F

SUN 2680.579

MAX 241.875 -268.052

SYSTEM-TYPE RHFS SQFT/TON 238.1
COOLING PEAK 50.39 (RTU/HR- SOFT) HEATING PEAK -55.84 (BTU/HR- SOFT)
SUPPLY AIR PEAK FLOW 1.13 {CPtl/SQPT) MIN-OA/PERSON 113.05 (CFt4)
OA FRAC AT CLG PEAK 0.249 OA FRAC AT HTG PEAK 0.249

* ASTERISKS INDICATE HOURS LOADS NOT MET
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OFFICE BUILDING & FLOWER SHOP, CHICAGO VAV SYSTEM IN OFFICE & SZRH IN SHOP DOE-2.1E-O01 Wed Nov I0 15.17:48 1993SDL RUN 2

DIRECT FIRED ABSORPTION W/ _ SAMP3.INP RUN 2

REPORT- SS-A SYSTEM MONTHLY LOADS SLaY FOR OFF-SYS WEATHER FILE- TRY CHICAGO
........ .. ............ . ......... .... ................................. . ................. ..... . .................... . ...............

........ C O O L I [_ G ................ HEATING ........... _ L E C - - -

gAX_ MAXI_ ELEC- MAXIMUM

COOLING TIME DRY- WET- COOLING HEATING TIME DRY- WET- HEATING TRICAL EL_C

ENERGY 0? MAX BULB BULB LOAD ENERGY OF MAX BULB BULB LOAD ENERGY LOAD

MONTH (MBTU) DY HR Tn4P TEMP (KBTUIHR) (MBTU) DY HR T_I4F TEMF (KBTU/HR) (KWH) (KW)

JAN 6.47297 18 8 34.P 34.F 135,727 -I19.751 2 8 4.F 3.F -744.864 19377. 57.071

FEB 5.88716 8 8 7.F 6.F 154.133 -99.198 8 8 7.F 6.F -711.911 17507. 56.501

MAR 6.18578 3 16 79.F 62.F 156.691 -67.731 24 8 6.F 5.F -593,929 19635. 56.130

APR 19.80473 27 17 84.F 61.F 336.526 -17.213 B $ 31.F 28.F -418.485 19382. 58.440

MAY 26.54624 21 13 87.F 76.F 518.376 -3.365 10 8 42.F 40.F -174.560 19740. 66.648

JUN 96.53735 22 16 82,F 72.F 648.717 -0.044 23 22 56.F 48.F -17.801 21562. 79,696

JUL 167.55283 29 12 88,F 74.F 713.234 0.000 0.000 24633. 81.331

AUG 136.7076! 16 11 79.F 72.F 688.198 0.000 0.000 23387. 81.587

SEP 44.51254 11 16 86,F 72.F 518.878 -2.724 23 8 36.F 34,F -168.696 19323. 68,795

OCT 13.24568 5 16 74.F 62.F 211.073 -16.501 20 8 42.F 36.F -307.042 19075. 56,825

NOV 8.49765 I 16 72.P 59.F 257.496 -60.823 15 8 27.F 26.F -588.034 18509. 59.704

DEC 5.15307 6 8 36.F 33.F 134.400 -100.963 25 8 20.F 19.F -640.494 18884. 56.328
.......................... . ............... . ...... ....-

TOTAL 537,104 -488.313 241016.

MAX 713.234 -744.864 81.587
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OFFICE BUILDING & FLOWER SHOP, CHICAGO VAV SYSTEM IN OFFICE & SZRH IN SHOP DOE-2.1E-O01 Wed Nov I0 15_17z48 1993SDL RUN 2
DIRECT FIRED ABSORPTION W/ HWG SAMP3. INP RUN 2

REPORT- SS-J SYSTEM PEAK HEATING AND COOLING DAYS FOR OFF-SYS WEATHER FILE- TRY CHICAGO
..... .0.... ....... ---*- ........ . ..... ........ .. .......... .. ........... °........ .............. . ............ . ............... .....

..... COOLING ........ HEATING--- DAY COOLING PEAK

19 JAN 2 JUL19

HOURLY HOURLY HOURLY

COOLING SENS IBLE DRY- WET- H EAT IN, DRY- WET- COOLING SENS IBLE DRY- WET-

LOAD HEAT BULB BULB LOAD BULB BULB LOAD HFAT BULB BULB

HOUR (KBTU) PATIO ?DiP T_P (KBTU) T_P TENF {KBTU) RATIO TD4P TD4P

1 0.000 0.000 79.P 72.F 0.000 1.F 0.F 0.000 0 000 79.F 72.F
2 0.000 0.000 79.F 72.F -385.911 1.F O.W 0.000 0 000 79.F 72.P
3 0.000 0.000 78 P 72.F 0.000 1.F 0.F 0.000 0 000 78.P 72.F
4 0.000 0.000 78 F 72.F -393.807 2.F l.F 0.000 0 000 78.F 72.F
5 0.000 0.000 77 P 72.F 0.000 2.F 1.F 0.000 0 000 77.F 72.F
6 0.000 0.000 78 P 72.P -400.085 2.F 1.F 0.000 0 000 78.P 72.P
? 627.730 * 0.975 77 P 72.F 0.000 3.F 2.F 627.730 * 0 975 77.F 72.F

8 593.586 * 0.967 79 P 72.P -744.864 4.F 3.F 593.586 * 0.967 79.F 72.F

9 694.163 * 0.861 82.F 72.F 0.000 4.F 3.F 694.163 * 0.861 82.F 72.F

IO 704.871 * 0.863 85.P 73.F -687.756 5.F 4.F 704.871 * 0.863 85.F 73.F

11 713.234 " 0.858 88.F 74.F -603.659 6.F 5.F 713.234 * 0.858 88.F 74.F

12 681.856 * 0.872 09.F 74.F -517.248 8.F 7.F 681.856 * 0.872 89.F 74.F

13 655.162 * 0.868 90.P 75.P -480.878 9.F 9.F 655.162 * 0.868 90.F 75.F

14 691.558 * 0.850 89.P 75.P -468.658 11.F 11.F 691.558 * 0.850 89 F 75.F
25 697.374 * 0.856 90.F 75.F -432.760 12.F 12.F 697.374 * 0.856 90 F 75.F

16 681.689 * 0.849 91.F 76.F -409.055 14.F 13.F 681.689 * 0.849 91 F 76.F

17 679.383 0.855 90.F 75.F -380.839 15.F 14.F 679.383 0.855 90 F 75.F

18 610.759 0.856 86.F 74.P -363.214 15 F 15.F 610.759 0.856 86 F 74.F

19 577.011 0.849 06.F 74.F -371.009 17 F 16.F 577.011 0.849 86 F 74.F

20 509.164 0.840 80.F 72.P -365.707 17 F 16.F 509.164 0.840 80.F 72.F

21 0.000 0.000 79.F 72.F -346.082 18 F 18.F 0.000 0.000 79.F 72.F

22 0.000 0.000 77.P 71.P 0.000 17 F 17.F 0.000 0.000 77.F 71.F

23 0.000 0.000 76.F 71.F 0.000 17 F 17.F 0.000 0.000 76.F 71.F

24 0.000 0.000 74.P 70.F 0.000 17.F 17.F 0.000 0.000 74.F 70.F
................. . .......

_UN 9117.540

MAX 713.234 -744.064

SYST_,I-TYPE VAVS SOFT/TON 392.4
COOLING PEAK 30.58 (BTU/HR- SOFT) HEATING PEAK -31.94 {BTU/HR- SQFT)
SUPPLY AIR PEAK FLOW 1.29 (CFHISQFT) HIN-OAIPERSON 15.30 {CF14)

OA FRAC AT CLG PEAK 0.096 OA FRAC AT HTG PEAK 0.000

• ASTERISKS INDICATE HOURS LOADS NOT MET
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i

I
OFFICE BUILDING & FLOWER SHOP, CHICAGO VAV SYSTEM 18 OFFICE & SZP.H IN SHOP DOE-2.1E-001 Wed Nov 10 15_17z48 1993PDL RUN 2

DIRECT FIRED ABSORPTION W/ HWG SAMP3.1NP RUN 2

REPORT- FV-A EQUIPMENT SIZES WEATHER FILE- TRY CHICAGO
... ............. ........ . ......... .......... .... .. ..... . ..... . .......... ........ .... . ..... .......... ....... . ........... ....... ...

...°.......... °............. u°.. ...... .... ..... .... .--.- - ............. - .... ---------

NUMBER N_4BER NUMBER NUMBER NI_BER bTD'MBER

E O U I P N E N T SIZE INSTD SIZE INSTD SIZE INSTD SIZE INSTD SIZE INSTD SIZE INSTD
• (MBTUtX) AVAIL (MBTU/X) AVAIL (I(BTUIH) AVAIL (HBTU/H) AVAIL (MBTU/H) AVAIL (HBTU/H) AVAIL

.°................ .......... .......... .......... . ........ . ... ..... .. .........-

D_W-HEATER 0,069 I I

ABSORG*CHLR 0.936 1 1

COOLING-TWR 1.892 1 1
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OFFICE BUILDING & FLOWER SHOP, CHICAGO VAV SYSTEM IN OFFICE & SZRH IN SHOP DOE-2.1E-001 Wed Nov 10 15t17t48 1993FDL RUN 2

DIRECT FIRED ABSORPTTON W/ _ SAMF3.1NP RUN 2

REPORT- FS-A PLANT ENERGY UTILIZATION SUMMARY I_,ATHER FILE- TRY CHICAGO
.... . ....... ... .... ... ............. .................................. ...... .... ...... ......................... ......... ..........

t

S I T E E N E R G Y * SOURCE
t

2 3 4 5 6 7 8 9 10 11 12 13 * 14
w

TOTAL TOTAL TOTAL WASTED FUEL ELEC FUEL ELEC FUEL TOTAL TOTAL * TOTAL

HEAT COOLING ELECTR Rt_'RED RC_RABL INFUT INPUT INPUT INPUT INPUT t_EL SITE • SOURCE

LOAD LOAD LOAD EMERGY _ERGY COOLING COOLING HFATING HEATING ELECT INPUT ENERGY • ENERGY

MONTH (NBTU) (MBTU) (MWH) (MSTU) (MSTU) (HSTU) (16_) (MBTU) (W_) (NBTU) (MBTU) (MBTU) • (MBTU)
..... ....... ..... ....... .. ....... ....... ....... ....... ....... ... .... ....... ....... ....-.. • .......

t

JAN 178.4 8.0 28.4 0.0 0 0 14.2 1.6 204.0 0.5 0.0 218 3 317.9 • 517.1

FEB 147.2 7.2 25.6 0.0 0 0 12.6 1.4 169.0 0.4 0.0 181 6 271 3 * 450.7

209.0 8.5 28.5 0.0 0 0 13.0 1.3 127.1 0.4 0.0 140 1 239 5 • 438.2

APR 43.1 30.7 28.8 0.0 0 0 38.4 2.1 53.5 0.3 0.0 91 9 191 7 * 391.2
t

MAY 21.5 39.5 29.4 0.0 0 0 48.4 2.4 29.2 0.1 0.0 77 6 178 7 * 381.1

JUN 14.2 131.6 32.8 0.0 0 0 133.9 3.8 20.7 0.0 0.0 154 6 266 6 • 490.8

JUL 13.3 223.6 36.7 0.0 0 0 212.4 4.5 19.6 0.0 0.0 232 0 357 4 • 608.2

AUG 12.9 186.1 35.1 0.0 0 0 178.6 4".1 19.1 0.0 0.0 197 7 317 6 • 557.5

SEP 16.0 64.7 29.4 0.0 0 0 72.8 2 8 22.4 0.1 0.0 95 3 196 0 • 397.5
Q

OCT 35.3 21.3 28.4 0.0 0 0 29.9 2.0 44.3 0.3 0.0 74 2 172 4 * 368.8
Q

NOV 95.4 12.1 27.0 0.0 0 0 16.7 1.4 111.1 0.4 0.0 127.8 221 7 * 409.7

DEC 150.4 6.3 27.5 0.0 0 0 11.0 1.3 172.7 0.4 0.0 183.7 279 9 * 472.5 "

TOTAL 836.7 739.7 357.8 0.0 781.9 28.7 2.9 0.0 3010.8 5483.2

5.22



OFFICE BUILDING & FLOWER SHOP, CHICAGO VAV SYSTEM IN OFFICE & SZRH IN SHOP DOE-2.1E-O01 Wed Nov I0 ISzlTs48 1993PDL RUN 2
DIRECT FIRED ABSORt_TION W/ HWG SAMP3. INP RU}/ 2

REPORT - PS-D PLANT L_ADS SATISFIED WEATHER FILE- TRY CHICAGO
D -'-'-'''''''---''-''-''-''- ........ "'-''-'-'''-'-'-'--'---'---------------- .... ---------- .... - .... --- ..... -----'-----''---''''-''

HEATING LOADS MBTU SUPPLIED [X:T OF TOTAL LOAD
.... ..................... .°.. .... ..... .............°...

DHWoHEATER 181.1 21.6
AESORG-CHLR 655.6 78,4

m881181_IB_m Im88_t_s_mlli_=

LOAD SATISFIED 036.7 100.0
TOTAL LOAD ON PLANT _36.7

COOLING LOADS HBTU SUPPLIED PCT OF TOTAL LOAD
......................... ............. .................

ABSORG-CHLR 739.7 I00.0
llmMssmtBmuis i_sslsssslmssili8

LOAD SATISFIED 739.7 100.0

TOTAL LOAD ON PLANT 739.7

ELECTRICAL LOADS KWH SUPPLIED PCT OF TOTAL LOAD
.-. ..... °....°°...°.. .......... °...... ........ .........

ELECTRICITY 362157,2 101.2

=lmwzJzllmmll _z=m===Js_m=lns_

LOAD SATISFIED 362157.1 101.2

TOTAL LOAD ON PLANT 357782.6

TOWER ABOVE DESIGN TDIPERATURE OF 95.F 0 HOURS
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OFT%CI_BUIL,DZNG& FroWER SHOP, CHZCAOOVJW $YJ;'i'EHIN OFF'%CE,lltST,P.HZH SHOP DOEo2.1E-001 Wed NOV 10 1SslTs48 1993PDL RUH 2
DZREC'TF/RED All.goRPTIONW/ HI_ 9AHP_,.%NP RUN2

REPORT-PSoD PLAH?L,OJ_)$SAT%SF%ED HEA_HERFILE- TRY CHICAGO
.............................................................................................................. (CO_ %FI_D)........

SUHI4AI_YOF lOADS Ilk'?'

TORN., LC)JU) TOTAL, PEAK HOURS
TYPE OF'rOAD rOAD .gATISPIED OVEIU,OAD OVEP.Z,OAD OVEIU,OADED

(I,_U) (I,aITU) (HBq'U) (H_U)

HEATINGLa_08 036.7 836.7 2. 392 0. 277 27
i COOL%NGI3_DS ?39.? ?39.? 0.000 0.000 0

m'-I_TR%CAI,roAJ_ 122i.1 1236.0 O.000 0.000 0
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OFF;CI IV;LDZNG & FL_ER SHOP, CH]CAOO VAV SYS?EHIN OrP]Cl & SZltl4 ]N SHOP DOE-2.1[-00! Wed Nov ]0 1S_17,41 i99)PDL RUN 2
D]REC? P]REP AB$ORPT]ONWI )NO 9N4F).]NP RUN2

MFORT- BEP9 BU]LDII,IO IE)tEROYPEILF'OR,HJU4CE$UI,O4_Y k'E._THERFILE- TRY CHICAGO

I_IERGYTYP|s EZ,ECTRXCZTY HATL,'I_.L-_t,$
UNI"T$11¢_TU

CATEGORYOF USE

AlbZkLIQI_S S22,? 0.0

NXK _u;r_'r 455.6 0.0

8P/UC:EN_? 0.0 720.4

i SFECECOOL 20.7 7|1,9

HEATRi_I_ 46.0 0.0

I:_4PS & NI$C )3.1 0.0

Vii:H?FJU_iS 149.9 O.0

DOt4HOTWATER 0.0 264.4

?O?kL 1236.0 i?74,8

TOTAL $]?E I_IEROY )010.'/7 HIITU 111.0 KBTUISQPF-YRCROS$-/i.qEA 111.8 KBTU/SQP?-YI_NET-AREA
'1'O?/_ 9OURCEE:HEROY 5483.16 H_U 203.7 KBTU/SQF'?-YROROSS-,JId_F,,k203,7 K_'U/SQFT-YR H_-AR_

PERCENTOF HOURSANY SYSTDt ZONEOUTSIDEOp ?HROTTI,II_ IUU¢GE• 1.1
PERCI_¢?OF'HOURSA.W P/ART LOADNOT $AT.]SF]ED ,, 0.3

NOTEs ENERGYXS APPORT'XONEDHOURLYTO ALL I_D-USE CATI_OR,TF.S.
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OFFICE BUILDIHO & F_OWltRSHOP, CHICAGO VAV SYSTDt IN OFFICE & S_RH IN SHOP DOI_-2.1E-O01 WtKSNOV10 lS117:48 2993EDt, RUN 2
DZRI_T F%REDAB.gORPT%011W/ HtQO SANP1.%NP RUN2
P.I_I:M311T-I_-D E_RGY CO_ SUH)4_Y
.0,,....... w......- o.---*........-..-......---..-..................................---.---.---...------.----------*--*-----***-****

ICZTERED TOTAL V%RTUA%,
ENEROY CFLAROE MT| RATEUSED

OT%L%TY-RATE RE_OURCE ML'TER$ UN%TS/YR 15) ($/UICIT) AZ_ Y'o_J_?

E,IDC-C_ I_i_TR%C%TY 1 2 3 4 S 3621S?. KWH 21355. 0.0S91 Yr,q

QAS-COS_ HAT_-Okg 1 2 ] 4 S 17741. THEN¢ 10649. 0.6000 YES

* Igci,llli mmlslll

32035.

k'NtRaY CO_IOROU |U_ ART,A_ 1.19
ENVOY ¢OSTINET|LOO AIUr_s 1.19

i
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OlerlC£ tUILDINO _ rlJ_i SHOP, CHIC_O rAY SYSTD¢IH offiCE & sl_ IN sHoP oo[-2.1[-ool Wed Nov 10 15zlTz48 1993EDI, RUN 2
D18_ FIRED A_R_IOH w/ )r_ S_P3,IHP R_ 2

_- U-E $_Y OF _ILITY-_TEJ _-C09T
om Qm ma a_ _Q mg m mQmem, Q mmm mmm_o o_ _.m mm om m. _OQeOm m_ o om _4*_mm nI* O_ _m_ _m 41 m a_ ._m_ m'tt mmm mo am ._a_..mQtm .m .. aa_wmm m�_m.. _a _ma m m I m _o m o4g _m.

_Y-_TEJ _ECaCO_ U_CZs _._RICITY D_D-_IH_s HOUR 3413. _U/_
_£U: I 2 3 4 S JILLIHG-_Ys 31 _T£-L_ZTATION: 0,0000

POWER-PACTORz0.80 It.XCiSS-KV_b.q-FI_Cs0.30 [XCESS-KV_d_-CHO: 0,0000

_T£-_IFICA?I_$ I_uOCK-Ct4_IM_I_I DD4AND-N_?CHET$ NXN-MOH-PAT_HrI'S
......., .,, ..,., .,..,.,..,_ .,.... ,.. ,. o .H.. a., .................................... ..'..,, _,.-'_.." .. ". ............ a a ....

SIN- EHEROY_ 0.0 WIH-OV1PQP
MAX-£HIROY_ 0.0 _IH-OH- P
NXN-D_ t O.0 |_-0_- P
NAX-DI_U¢Os 0.0 |UH-ON-P

_UA[,IrY- IU_T£a ALL-MON'I'N_

WEI'UED BII,,LINO ML'_I_UO BILLINQ DIEROY DE)lAND IDtEI_Y FIXED HINlHt,Aq VIRTUAL TO_AI,
I_llLq(]Y Elfli:RGY DI_AND DENAND CIULRO£ CHARO| CST ADJ TK)U_$ SURCHRO CHAR(]E CHARGE RATE CHARGE

MONTH JOIH _ KH IOd ($) ($) ($) ($) (S) ($) ($) ($/UNIT) ($)
geese iqlliill iSeleeli elitiqii Oleleeet e ee e_/_ ee mQtteee egemeet m me'n_ me 4b eeeeeem meeaem. _..eem_e _le eme ell, eQ*_emg

3AN 29104 29184 76.4 76.4 1498 0 0 0 0 200 0 0.0582 1698

FEB 26281 26281 76.3 76.3 1334 0 0 0 0 200 0 0.0584 1534

29116 29116 05.3 85.3 1496 0 0 0 0 200 0 0,0582 1696

J_FR 29222 29222 85.0 85.0 1503 0 0 0 0 200 0 0.0583 1703

NAY 29637 29637 96.1 96.1 1519 0 0 0 0 200 0 0.0580 1719

JUH 32031 32831 108.7 108.7 1705 0 0 0 0 200 0 0.0604 1905

J'OL 36735 36735 112.2 112.2 2016 0 0 0 0 200 0 0.0603 2216

AUO 35129 35129 112,1 112.1 1921 0 0 0 0 200 0 0.0604 2121

gel) 29520 29520 9,7.1 97.1 1588 0 0 0 0 200 0 0. 0606 1788

OCT 28768 28768 84.8 84.8 1482 0 0 0 0 200 0 0.0585 1682

'NOV 27530 27530 86.0 86.8 1406 0 0 0 0 200 0 0.0583 1606

DEC 20201 28201 76.0 76.0 1443 0 0 0 0 200 0 0.0583 1643
m ;IslsB sis _ll IB IS8 tit 8_1l SIll; mn m nlse Sl _t.88tnt 851881188 uslw88al Inssss_ _88_8us _;pll_ sllls,_ 8 m_ =zsst 8t_ _"

TOTAL 362157 362157 112.2 18989 0 0 0 0 2400 0.0591 21389
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OPrlCZ IUILDIHO & PLO_ER SHOP, CHICAGO VAVSYSTDI IN OFFICE & SZIUI IN SHOP DOE-2.1E-001 Wed Nov 10 15tlTz48 1993£DL I_UN 2
DIR_? PIRRD AUORPTIOH W/ _ SAHP). IHF RUN 2

UPOn- IU;-P BLOCK-_£ A/_DRATCHE?SUNI@,qY)'ORs D,EC-CON?
e" _e em--etw..e eeea e So _te at *e ss see ee ee .see m e._see meeem mme ee ee e_e .mmmmm m_e em_e esn eeee see es ee met. e .* m_me e.m am Je* ._ _v sum emum see m.me sees

UTILITY-RA?Es ELEC-cofrr
AILqOVI_Ci_s ID,IL_ BICI?Y

I_qEROY-UNI?SI
DID4AND*UNITSs KW

DIDIA_-tdlND_ HOUIt

IU_K-_B JAN rU &qJt APlt HAY _ _ AUG SI_P OCT NOV DgC Y_R
ew _e el am48 ee,Je eq; e a_m o oe .ee e s assess* omeoeee _eee4eee eeameae e_ee.ee eeeeeme ee_eeee eesms_m eme_.ee eeeesm* _eae41_. les4.ee_ _4ke*_e_

H_N-OFF-P USEsTINE-OP*USE
N_?EEtD m4F.qOYs 20636 1|S35 20233 20020 9144 0 0 0 0 7241 19174 19843
BILLING ENEIU)Ys 204)4 19535 2023'3 20020 9064 0 0 0 0 7241 19174 19843 135546

15NII_ DE:HANDs 76.4 76.3 OS,3 8S.O 84,0 0,0 0,0 0.0 0.0 84.8 86.8 76.0
ENtRGYCHGSIS)s 572 499 558 551 247 0 0 0 0 1111 521 544 3473

_/N-ON- P USEs TIHE-OF*USE

NI_E1R£DDIE1ROYs 11549 7741 $1183 9202 4577 0 0 0 0 3422 11356 8359
BILLIHO D_EAGYa 8549 7744 8883 9202 4577 0 0 0 0 3422 8356 8359 59095

Kt_I/l(W DEMANDs 72.0 71.9 S0.S 83.7 82.2 0.0 0.0 0.0 0.0 81.7 8).7 71.9
E_I_Y CHGS($) s 342 310 355 3611 1113 0 0 0 0 137 334 334 2364

S'1R-OFF-P USEs TIME-OF-USE
HETERG) DIl_mOYs 0 0 O 0 93611 19945 22203 21279 18086 11313 0 0
BZLLIHO DIEROY: 0 0 0 0 93611 19945 22203 21279 18086 1131) 0 0 102194

I0_/KW DEMAgDs 0.0 0.0 0.0 0.0 96,1 1011.7 112,2 112.1 97.1 84.7 0.0 0.0
ENERGYCHOS($) s 0 0 0 0 234 548 627 595 483 283 0 0 2770

SUN-ON-I) USEs TIME-OF-USE
Mk'_k'_gr,D ID4ERGYs 0 0 0 0 51129 12886 14532 13850 11433 6792 0 0
BZLLIHC DIEt_OYs 0 0 0 0 5829 12886 14532 13850 11433 6792 0 0 65)22 i

KWH/ k'WDD4N_IDs 0.0 0.0 0.0 0.0 94,1 105.2 107.5 107.5 95.4 80.7 0.0 0.0
ENERGYCHCS(S)s 0 0 0 0 262 580 654 62) 514 306 0 0 2940

mmmmzmssmsalmm ssmssms,sss Ims=-..-* -8....zsz m.,,a-mmmmmmmmmmmmwmmmm-mmssmm,,.:ass,.ss=-.,,mmss..zmmmzmssmm.,mmmmm-..

?OTAL D4ERGY_ 29186 26281 29116 29222 29637 321131 )6735 35129 29520 28768 27530 28201 362157
TOTALCI4ARGF.q(S) : 914 009 913 919 926 11211 1281 1218 998 906 855 879 11746
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OFPICE BUILDING& FLOWERSHOP, CHICAGOVAVSYSTEM IN OFFICE & SZP,H IN SHOP DOE-2.1E-001 Wed Nov 10 15:17:48 1993EDL RUN 2
DIRECT lelRED ABSORPTIONW/ HWO 9AHP3.1NP RUN2

I_PO_- ES-E SUI_IA.qYOF LTrlLITY-RATEI GJl_-COb'_
---------.-................................................................ .... ............................... ......... 0...0.....0

UTILITY-RA?EI GAS.COST RESOUI_CE: W_TU_-G_._ DD4AND-WZNDOM:HOUR 100000. BTU/THERM
METERS: 1 2 3 4 5 BXLLZHG-DAY_ 31 RATE-LIMITATION: 0.0000

RATE-QUALIPICAT1OH9 BLOCK-CHARGr.9 OD4AHD-RATCHETS MIH-MON-RATCHETS
----...-.......... ..... .................................... ................ ....... ..... ....

.....
MAX-ENERGY: O,0
MIN-DD4ANDs 0.0
MAX-D_[AND: 0.0

QIJk,LIIF'Y-RAT|: AlL-MONTHS
USE-HIH-QUAL, llO

METERED BILLING METERED BILLING DI£RGY DEMAND i_£RGY FIXED MINIMUN VIRTUAL TOTAL
ENERGY ENERGY DOIAND Di_HD CHARGE CHARaE CST ADJ TAXES SURCXRG CHARGE CHARGE RATE CHARGE:

MONTH THERN THERN THERI_ TXERJ_ ($) ($) ($) {$) ($) ($) ($) (S/UNIT) ($)
oeeee eeeeeelo eeeeeeee *ee**eee eeoeee*e e_*_*e* ***0*_* e .... ** eeoc*n* *emoe_e ***e_om _eeee** eeee* .... emeeo

Jkiq 2103 2183 10.8 10.8 1310 0 0 0 0 0 0 0.6000 1310

FEB 1016 1816 10.5 10.5 i090 0 0 0 0 0 0 0.6000 1090

MAR 1401 1401 10.2 10.2 841 0 0 0 0 0 0 0.6000 841

APR 919 919 0.7 8.7 552 0 0 0 0 0 0 0.6000 552

MAY 776 776 7.5 7.5 466 0 0 0 0 0 0 0.6000 466

JUN 1546 1546 8.5 8.5 928 0 0 0 0 0 0 0.6000 928

JUT., 2320 2320 9.5 9.5 1392 0 0 0 0 0 0 0.6000 1392

AUG 1977 1977 9.0 9.0 1186 0 0 0 0 0 0 0.6000 1186

SEP 953 953 7.1 7.1 572 0 0 0 0 0 0 0.6000 572

OCT 742 742 7.3 7.3 445 0 0 0 0 0 0 0.6000 445

NOV 1278 1278 I0.5 10.5 767 0 0 0 0 0 0 0.6000 767

DEC 1837 1837 10.5 10.5 1102 0 0 0 0 0 0 0.6000 1102
s u:l"m I,- m I :z,,s I:B Bllll _Rmml:s_,8 sBle :sm:ll mtRR'ms,:l :r mRmll8 _taz:smw8 BBIZSSS ,e lle,,B_:a_ 8 :_mRUu_l n_i=='_

TOTAL 17748 17748 10.8 10649 0 0 0 0 0 0.6000 10649
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l

Omce Building and Atrium Dell/Restaurant

LDL PROCESSOR INPUT DATA

WodNov 10 15:17148 1993LDL RUN 3

* 988 * TITLE LINE*I * OFFICE BUILDING & DELI/R_.Tt'AURAHT*
• 989 * LINE-2 * EL_CTROCHRONICGLAZINO IN ATRIUM *
* 990 * LINE-3 * VAV SYSTD4 IN OFFICE & FSZ IN ATRIUM *
* 991 * LINE*4 * GAS ENGINE DRIVEN CHILLER A HEAT RECY*
* 992 * LINE-5 * SAMP3.INP RUN3 * ..
* 993 *
* 994 * ABORT ERRORS .,
* 995 * DIAGNOSTIC WARNINGS ..
• 996 * RUN-PERIOD JAN 1 1988 THRU DEC 31 i988 ..
* 997 * BUILDING-LOCATION LATITUDF.142 LONCITUDE-88
* 998 * TINE-ZONEu6 ALTITUDE-610 ..
* 999 *
*1000 * I.,OADS-REFORT SUNMARY,,(IS-D) ..
"1001 *
"1002 * S BUILDINGDESCRIPTION
*1003 *
*1004 * $ THE MEDICALOFFICE BUILDINGABOVEHAS BEEN R_ODELED WITH
"1005 * $ DIFFERENTUSAGESTO DE34ONSTRATE_ FEATURESOF DOE-2.1D and E.
"1006 *
"1007 * $ STRUCTURE REINFORCEDCONCRETECONSTRUCTIONWITH4IN CONCRETEFLOORSAND ROOF
"1008 * $ 10FT FLOORTO FLOORHEIGHT, TWOSTORIESHIGH. RETURNAIR PLENUMS
"1009 * $ ARE NOT DEFINED.
*I010 *
"1011 * $ WALLS USING CODEWORDSFROHTHE DOE-2 LIBRARY (REFERENCEHAHUALPART2)
"1012 * $ AND STARTING WITH THE OUTSIDE SURFACE AHD NOVING INWARD:
•1013 * $ 21H FRECAST CONCRETE PANEL (CC03);21N POLYSTRENE INSULATION
"1034 * $ R-8 (IN35);3IN AIRSPACE (AL21); 5181N GYPSUM BOARD (GP04);
"1015 * $ 3/41N FINISH PLASTER.
"1016 *
"1017 * $ ATRIUMROOFBUILT-UP ROOFING(BR01); 3IN ROOFINSULATION R-8 (IN76)t
•1018 * $ 6IN CONCRETE (CC04)s INSIDE FlIJ4 RESISTANCE .76
"1019 *
*1020 * $ OFFICE ROOFBUILT-UP ROOFING(BR01); 3IN ROOFINSULATIONR-8 (IN76);
"1021 * $ 2 FT AIR SPACE (AL33); 314IN LAY-IN ACOUSTIC TILE (AC03);
"1022 * $ INSIDE-FII24-RESISTANCE.76.
"1023 *
"1024 * $ FLOORS FIRST FL IS SLAB-ON-GRADEEFFECTIVE U-VALUE OF ENTIRE ARFA .05.
"1025 *
"1026 * $ WINDOWS OFFICE AREA 4FT HIGH AND FULL WIDTH OF EACH WALL, EXCEPT SOUTil
"I027 * $ WALL WHERE THERE ARE NOWINDOWS, EXCEPT FOR ATRIUM, GLASS IS
"1028 * $ DOUBLE-PANETINTED WITH A SOLAR TRANSMITTANCE OF 0.53.
"1029 * $
"1030 * $ ATRIUM GLAZING IS [LECTROCHROMIC,SWITCHING FROM CLEAR TO
•1031 • $ COLORED ('1'OREDUCE SOLAR GAIN) WHEN ATRIUM HAS A COOLING LOAD
"1032 * $ (AS DETERMINEDBY THE LOADSPROGRAM)THE PREVIOUSHOUR.
"1033 * $ THEREARE TWOMAIN SECTIONSOF GLASS29' WIDE BY
"I034 * $ 30' HIGH WITH NO OVERHANGSOR SIDE FINS.
"1035 *
"1036 * $ INTERIORS CEILINGS ARE SIMULATEDAS PARTOF THE ROOFSTRUCTUREONTHE TOP
•1037 " $ FLOOR. PARTITIONSSIMULATE k GLASS WALL BETWEEN ATRIUM AND
"1038 * $ OFFICE SPACES, BUT WALLS BETWEEN INTERIOR AND EXTERIOROFFICES
"1039 * $ ARE NO_ DEFINED. WAI_ BETWEENTHE EQUIPMENTROOMANDOFFICES
"1040 * $ HAVEA U-VALUEOF .28.
"1041 *
"I042 * $ SPACE LOADS LIGHTING IS RECESSED FLUORSCENTNON VERTED AT 1.5 WATTSISQFT
"I043 * $ IN THE OFFICES AND 2.2 WATTISQFT IN THE ATRIUM.
"1044 * $ PEOPLE IN OFFICES IS INPUTAT 150SOFT/PERSON.
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• 1045 • S PEOPLE IH ATRIUNARE ZERO.
-1046 • $ INFILTRATIONIS SET AT .2 AIRCHANGES/HRWHDIFANSARE OFF ANDAT
"1047 " $ .I AIRC_E WHEN FANS ARE ON.
"1048 " $ _0UIPMENTIN OFFICES IS SET AT I WATTS/SOFTAND 1.5 WATT-e/SOFT
"1049 " $ IN THE &TRILM.
"1050 "
"1051 " $ CONSTRLETIONE
"1052 •
"1053 " ROOF-O =LAYERS NAT=(BR01,1N76,CC03,AL33,AC03) I-F-R=.76 ..
"1054 " ROOP-A =LAYERS MATg(BROI,II¢/6,CC04)I-F-R ,76 ..
"1055 " OFF-ROF _CONSTRtETION LAYERS ROOF-O ..
"1056 • ATR-ROF =CO_ISTRUt"TION LAYERSROQF-A
"1057 " WALL-I -LAYERS NAT-(CC33,1H35,AL21,GP04oGP04) ..
•1058 " WL1 =CONSTRUC_IOH LAYERS=WAI,I,-I..
"I059 " BW1 =CONSTEOCTION U=.05 ..
"1060 " W2 =CONSTRUCTIOi( U=.000I ..
"1061 " k'L2 =CONSTRUCTIO_I [/-1.05 $ ATRIUtl GLASSPARTITIONS $ .,
"1062 " WL3 _CONSTR_'TION U=.28 $ INTERIORPARTITIONSS ..
"1063 "
"1064 " $ GLASS DESCRIPTION
"1065 •
• 1066 * GTI =GLASS-TYPE GLASS-TYPE-CODE=5 PANES=2 ..
• 1067 *
• 106H * $ G_SS TYPES FOR SWITCHABLEGLAZING IN &TRIUH WINDOWS
• 1069 •
"1070 * _r.ECTRO-CLEAR=GLASS-TYPE GLASS-TYPE-CODF_2HO0.. $ ELECTROCHROI4ICABSORBIN,

GLAZING SELBCTED FR(M WINDOW LIBRARY--
TYPE: DOUBLEELECTROCHRONICABSORBINGIG BLEACHEDAIR 6.3

G-T-C LAYERS U-SI U-IP SC SHCG TSOL TVIS GAP(re.) GAS-FILL
2800 2 2.43 0.43 0.85 0.73 0.63 0.75 6.3 Air

"1071 * $ BLEACHEDSTATE
•1072 " $ SHADING CO£F = .85
"1073 •
"1074 " ELECTRO-COLOR=GL/LSS-TYPE GLASS-TYPE-CODE=2801.. $ ELEETROCHRONICABSORBING,

GLAZING SELECTED FROW WINDOW LIBRARY--
TYPE: DOUBLE ELECTROCHROHICABSORBZNG ZG COLORED AIR 6.3

G-T-C LAYERS U-SI U-IP SC SHCG TSOL TVIS GAP(ram) GAS-FILL
2801 2 2.43 0.43 0.21 _.18 0.09 0.12 6.3 Air

• 1075 * $ COLOREDSTATE
•1076 " $ SHADING COEF • .21
"1077 •
•1078 * $ The folloving commmd calls the file containing schedu
• 1079 * $ for offices chat is on the sample run input
• 1080 • $ cape. It MUSTreside In a directory on your
• 1081 * $ compur-er Wsr-_ so Char- this demonsr-ration
• 1082 * $ of a GENERALIZEDLIBRARYcan function. For users
"1083 * $ with a large computer system the file name should
• 108_ • $ include the full path rim, or as an alternative
"1085 * $ use the tlfilepreflx command.
11086 l 181nclude lu31doe2121dldevlSAMPbBSIofflcsch.lnc

1 " I *
1 * 2 • $ This is a demonstration of how r-o use the GENERAL LIBRARY FE^TURE.
1 • 3 " $ We have created a file of the OFFICE LOADSSCHEDULESfrom the MEDICALBLDG
1 " 4 * $ BDL file and nard ic OFFICSO4.INP We r-hen called r-hose same schedules
I * 5 " $ using the r-erm - Ilinclude officsch, inp - In chose two input files.
1 * 6 *
1 " 7 " $ OFFICE SCHEDULP_/
1 " 8 *
1 " 9 * O(:1 =DAY-SCHEDOI,E (1,9) (0) (10,12) (1} (13,14) (.8..4)
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I i

1 • 10" (15,18) (.7) (19,21) (.4) (22o24) (.2} ,.
1 " 11 " OC2 =DAY-SCHEDULE (1,24) (.2) ..
I " 12 " OCCUPJ_CY =WEEK-SCHEDULE (MOH.TUE)OCI (WED) OC2
1 " 13 * (THU,SAT) OC1 (SUN,HOt.) 0(:2 ..
I " 14 " OCCUP :SCHEDULE THRUDEC 31 OCCUPANCY..
1 " 15 •
1 " 16" 1,1 =DAY-SCHEDULE {1,6) (.2} (7,12) (.9) (13,14) (.8,.4)
1 • 17" {15,18) (.7) (19,21) (.4) (22,24) (.2) ..
1 • 18 • 1,2 =DAY-SCHEDIYL,E (1,24) (.2) ..
1 * 19 " LIGHTS =WEEK-SCH£DUIJ"- (NON,TU£) LI (WED) L2
1 " 20 " {THU,SAT) t.1 (SUN,HOt.} L2 ..
I * 21 " t.Tl :SCHEDULE THRU DEC 31 LIGHTS ..
1 * 22 *
1 " 23 t £$1 :DAY-SCHEDtTLE (1,9) CO) (10,21) (.9) (22,24) (.4) ..
1 " 24 • ES2 =DAY-3CHEDULE (1,9) CO) (10,24) (.4)
1 " 25 • E_UIPMENT =WE£K-SCHEDLP.,E (NON,TU£) £S1 (WED)'ES2"
1 " 26 • (THU,SAT)£$I (SUN,HOt.}ES2 ..
1 " 27 * _;)1 =SCHEDULE THRU DEC 31 _UIPHEMT ..
1 " 28 "
1 " 29 • 11 =DAY-SCHEDULE (1.9) (1) (10,21) (.5} (22,24} (1) ..
1 " 30 • IHFILTRAT =WEEK-SCHEDLTLE (ALL) 11
1 " 31 ' INF1 =SCHEDULE THRU DEC 31"INFILTRAT" ..
1 " 32 •
file : INPUT2.TMP

"1087 •
"1088 • $ DE:LIIRESTAUI_ SCHEDULES$
"1089 "
• 1090 " OC4 ,, D-SCH (1,7) (0) (8,11) (.1,.2,.5,.5) (12,15) (.7)
"1091" (16,21} (.8,.7,.5,.5,.3,.3) (22,24) (0) ..
"1092 • (3(:5 = D-SCH (1,7) (0) (8,11) (.1,.2,.5,.6) (12.17) (.8)
• 1093" (18,22) (.6,.2,.2,.2,.1) (23,24) (0) ..

• 1094 _ OC6 = D-SCH (1,24) (0) ."1095 - OCCUP2= SCH THRUDEC 31 lWD) OCt (SAT) OC5 (SUN,HOL) OC6 ..
"1096 •
• 1097 • 1,4 = D-SCH {1,7) (0) (8,9) (.2,.5) (10,18) {.9)
• 1098 * {19,24) (.6,.6,.5,.2,0,0) ..
"1099 • L5 = D-SCH (1,7) (0) (8,10) (.I,.3,.6) (11,18) (.9}
"1100 • (19,24) (.5,.3,.3,.1,0,0) ..
"1101 " L6 = D-SCH (1,24) (0) ..
"1102 " t.IGHTS2 = SCH THRUDEC 31 (WD) L4 (SAT) L5 (SUN,HOt.) L6 ..
•1103 •
"1104 * IF4 = D-SCH (1,6) (1) (7,21} C0) (22,24) (1) ..
"1105 " IF5 = D-SCH (1,6) (1) (7,22) (0) (23,24) (1) ..
"1106 * IF6 = D-SCH (1,24) (1) ..
"1107 • INFIL = SCH THRU DEC 31 (WD) IF4 (SAT)IF5 [SUN,HOt.)IF6 ..
• 1108 *
"1109 • _2 = SCH THRU DEC 31 (ALL) (1.24) (1) .. $ REFRIGERATORCOMPRESSORHEAT
"1110 * $ REJECTEDTO SPACE
"1111 "
"1112 * $ SET DEFAULTS
"1113 *
"II14 " SET-DEFAULT FOR EXTERIOR-WALt.HEIGHT=10 AZL_H=180
"1115 " CONSTRUCTION=kE,1..
"II16 " SET-DEFAULT FOR WINDOW HEIGHT=4 Y:4 GLASS-TYPE=GTI ..
"1117 "
"1118 " S SPACE DESCRIPTION
"1119 "
"1120 " OFFICE =SPACE-CONDITIONS TEMPERATURE=(74) FLOOR-WEIGHT=70
"1121 " BOUIMHT-WISQFT=I EX_UIP-SCHEDULE=E_I
"1122 " t.IGHTING-WlSQFT=I.5LIGHTING-SCHEDULE=LT1
"1123 " INF-HETHOD:AIR-CHA_£ AIR-CHA_ES/HR=.2
"1124 * LIGHTING-TYPE=SUS-FLUOR
"1125 * PEOPLE-HG-LAT=200 PEOPLE-HG-SEMS=250
"1126 " PEOPt.E-SCHEDUL£=OCCUP..
"1127 •
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•1128 " ATRIUM =SPACE-CONDITIONS TEMPERATURE:(74) FL_R-WEIGHT.=100
"1129 " LIGHTING-SCHEDULE=LIGHTS2
"I130 " LIGHTING-TYPE=INCAND
"1131 " LIGHTING-WISQFT=2.2
"1132 * BOUIP-SCHEDI_,E=E02
• 1133 " BQUIPHENT-W/SQFT=I.5
• 1134 * NUMBER-OF-PBOPLE=6
• 113S * PEOPLE-HEAT-GAIN=550
"1136 * PEOPLE-SCHEDULE= OCCUP2
• 1137 " INF-SCHEDULE:INFIL AIR-CHANGES/HR:.2
• 1138 * IHP-METHOD=AIR-CI4ANGE ..
"1139 "
"1140 * BZ1 :SPACE S-C=OPFICE NUMBER-OF-PEOPLE=20
"1141 " A.qEA:3230 VOLUHF_29070 AZ=90 Y=200 ..
"1142 *
"1143 *
"1144 * E1 :EXTERIOR-WALL HIDTH-200 ..
"1145 " Wl :WIND(_d WIDTH:200 ..
"1146 "
"1147 " EIS :EXTERIOR-MALL W=17 AZ=90 X:200 ..
"1148 "
"1149 " UNDERGROLMD-FLOOR AREA:3230 CONS=W1 ..
"1150 "
"1151 " BZ2 :SPACE S-C=OFFICE kREA=1660 VOLONE=14940
"1152 * NLMBER-OP-PEOFLE=10AZ:180 X:100 Y:200 ..
• 1153 "
"1154 " E2 :EXTERIOR-WALL WIDTH=IO0 ..
"1155 " W2 :WIND(B; WIDTH=100 ..
• 1156 •
•1157 " UNDERGiIO_ID-FIDOR ARFA:1660 CONS:BWI ..
"1158 "
"1159 " BZ3 :SPACE LIKE BZ1 AZ:-90 X=100 Y:0 ..
"1160 "
"1161 • E3 =EXTERIOR-WALL LIKE E1 ,,
"1162 " W3 :WINDOW LIKE W1 ,.
"1163 "
"1164 " E3S :EXTERIOR-WALL W:17 AZ=270 Y:17 ..
• 1165 "
"1166 " U'_IDERGROUND-FLOORAREA-]230 CONS:BWl ..
"1167 "
"1168 " TZ1 :SPACE LIKE BZ1 Z:I0 ..
"1169 *
"1170 " R1 :ROOF H:I7 W:200 AZ:180 TILT:0 Z:10
"1171 " CONS:OFF-ROF ..
• 1172 *
•1173 " EXTERIOR-WALL LIKE E1 ..
•1174 * WINDOW LIKE W1 .,
•1175 "
"1176 * EXTERIOR-WALL LIKE EIS ..
• 1177 •
"1178 " TZ2 -SPACE LIKE EZ2 Z:I0 ..
"1179 "
"llB0 " ROOF LIKE R1 H=20 W:83 ..
"1181 "
"1182 * EXTERIOR-WALL LIKE E2 ..
"1183 " WINDOM LIKE W2 ..
"1184 "
"1185 " TZ3 :SPACE LIKE BZ3 Z:I0 ..
"1186 * ROOF LIKE R1 H:17 W:180 ..
"I187 * EXTERIOR-WAIL LIKE E3 ..
•1188 * WINDO_ LIKE W3 ..
"1189 * EXTERIOR-W/_L LIKE E3S ..
"1190 *
"1191 " IZ1 =SPACE S-C:OPFICE ARFA:3540VOLUME=70800
"1192 * I_TMBER-OF-PGOPLE=40AZ:90 X:17 Y:180 ..
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"1193 *

"1194 * IRI =INTERIOR-WALL AREA=t200 HEXT-TO ATZI COHS=WL2 ..

• 1195 " IN2 =INTERIOR-WALL ARFA=1200 NEXT-TO ATZ2 CONS=WL2 ..

"1196 * IN3 =INTERIOR-WALL AREA=800 NEXT-TO EQUIP-RM CONS-WL3 ..
•1197 * ROOF LIKE RI H=18 W=180 Z=20 ..

• 1198 * ROOF LIKE R1 H=15 W=20 Y=18 Z=20 ..
"1199 * EXTERIOR-WALL H=20 W=18 AZ=90 X=180 ..

"1200 " trh'DERGROUND-FI._R AREA=3540 CONS=BW1 .,
"1201 *
"1202 * IZ2 =SPACE LIKE IZI AZ=-90 X=83 Y=0 ..

"1203 *
"1204 * INTERIOR-WALL LIKE IN1 NEXT-TO ATZI ..

"1205 * INTERIOR-WALL LIKE IN2 NEAT-TO ATZ2 ..

"1206 * INTERIOR-WALL LIKE IN3 ..

• 1207 * EXTERIOR-WALL X=20 W=18 AZ=270 Y=18 ..

"1208 * ROOF LIKE R1 X=IS W=180 Zm20 ..

"1209 * ROOF LIKE R1 X-15 W=20 X=160 Y=18 Z=20 ,.
"1210 * UNDERGROUND-FIDOR AREA=3540 OONS-l_/1 ..
• 1211 *
"1212 * ATZ1 =SPACE S-C=ATRItR4 AREA=1800 VOLUME=I6200

"1213 * X=35 ¥,40 ..

"1214 *

"1215 * ATROOF-1 =ROOF HEIGHT=66.6 WXDTH-30
• 1216 * AZL_UTH=0 TILT=26 Is30 Y,,60 Z=20

"1217 * COHS=ATR- ROP .

"1218 * E4 =EXTERIOR-WALL X=14.5 W=60 AZ=270 Y=60 Z=20 ..

"1219 * E5 =EXTERIOR-WALL LIKE E4 AZ=90 X=30 Y=O ,.

• 1220 * FI =URDERGROURD-FL£}OR AREA=I800 CONS=B*2 ..

"1221 * PRAME-A =EXTERIOR-WALL HEIGHT=29 WIDTH=30 Z=20 ..

"1222 * WINDOW-A =WINDOW H=28.9 W=29.9 X=.05 ¥=.05
"1223 * GLASS-TYPE = ELECTRO-CLEAR

"1224 * GLASS-TYPE-SW = ELECTRO-COLOR

•1225 * SWITCH-CONTROL = SPACE-LOAD

"1226 * SWITCX-SET-LO = 0
"1227 * SWITCH-SET-HI = 0 ..

"1228 *
•1229 * EXTERIOR-WALL LIKE FRAME-A HEIGHT=tO.7 W=30 Z=9.3 ..

"1230 = WINDOW LIKE WINDOW-A H=I0.6 W=29.9 ..

"1231 *
"1232 * ATZ2 =SPACE LIKE ATZI ¥=I00 ..
• 1233 *
"1234 * ATROOF-2 =ROOF LIKE ATROOF-1 ..
"1235 * EXTERIOR-WAIL LIKE E4 ..
"1236 * EXTERIOR-WALL LIKE E5 ..

"1237 * UHDERGROUND-FLOOR LIKE F1 ..

"1238 * _%AME-B =EXTERIOR-WALL LIKE FRAME-A ..

"1239 * WINDOW-B =WINDOW LIKE WII_-A ..

"1240 *
•1241 * _UIP-RM =SPACE ZONE-TYPE=UNCORDITIONED

"1242 * AREA=1200 VOLJXE=17580 X=35 ..

"1243 *
"1244 * EXTERIOR-WALL HEIGHT=20 WIDTH=30 ..

"1245 *
• 1246 * ROOF H=41,2 W=30 CONS=OFF-RO?
•1247 * TILT=t5 Z=9.3 X=]0 Y=40 AZIMUTH=0 ,.

•1248 *
"1249 * INTERIOR-WALL AREA=279 CONS=WL3 NEXT-TO ATZI ..
"1250 * L_ERGROUND-FLOOR _EA=1200 CONS=B*1 ..
"1251 *
"1252 *
• 1253 * DiD ..
"1254 * COMPUTE LOADS ..
"1255 * INPUT SYST_S ..



S DL PROCESSOR INPUT DATA

Wed Nov I0 15_17:48 1993SDL Rt_ 3

"1256 * SYSTEMS-REPORT SL_RY (SS-D, SS-A,SS-J) ..
• 1257 *
• 1258 • $ HVAC SYSTEMS DE_RIPI'ION

• I259 *
•1260 " $ DESIGN T_PS ATRIUM COOLING 76F-SUI4MER, 72F-WINTER HEATING SETBACK 65F

"1261 * $ OFFICE COOLING 76F HEATING 72F

"1262 * $ SYSTEM TYPE THE OFFICE IS SERVED BY A VAVS SYST_4 WITH THE BASEBOARD RESET

•1263 * $ BY THE OUTSIDE AIR TEMPERATURE.

•1264 *
•1265 * $ THE RESTAURANTIDELI IS SERVED BY 2 PKG VARIABLE TBqPERATURE -
•1266 * $ CONSTANT VOLLRE SYSTEMS (PSZ). THE UNIT SERVING THE DELl WHICH

"1267 * S HAS OPEN CASEWORKFOR DISPLAY OF FOOD AND BEVERAGES RECOVERS
•1268 * $ REJECTED HEAT. THIS SIMULATION CAN ALSO BE USED FOR GROCERY

• 1269 * $ STORES.

• 1270 * $ , BOTH SYSTEMS HAVE DRY BULB ECONOMIZERS WITH k 68P LIMIT ON THE

"1271 " $ VAV SYSTEM AND A 25 BTUHIIDRY AIR ENTHALPY LIMIT AND A 74F

• 1272 * $ DRYBULB LIMIT ON THE PKG DX UNITS REPRESENTATIVE OF PKG'D
•1273 • $ CONTROLLERS. THE UNITS ARE ALSO FITTED WITH AN ECOHO LOCKOUT

• 1274 * $ WHICH PROTECTS THE COMPRESSORFROM BURNOUT ON LOW EVAPORATOR
•1275 " $ L_ADING.

•1276 *
"1277 * $ AIR HANDLING UNIT SCHEDULES

•1278 "

"1279 * DAYS = WEEK-SCHEDULE (NON,SAT) (1,7)(0)(8,21)(1)(22,24)(0}
• 1280 • (SUN,HOL) (1,24)(0) ..
"1281 " AHU-SCHED = SCHEDULE THRU DEC 31 DAYS .o
"1282 * AHU-SCHED2 = SCHEDULE THRU DEC 31 (ALL) (1,24)(1) ..
"1283 *
• 1284 * $ HEATING THERMOSTAT SCHEDULE
• 1285 *
•1286 * THFATI = SCHEDULE THRU DEC 31 (NON,SAT) (1,7)(65)(8,21)(72)(22,24)(65)

•1287 * (SUN,HOL) (1,24)(65) ..

• 1288 *
• 1289 * $ COOLING THERMOSTAT SCHEDULES
• 1290 *
• 1291 * TCOOL1 = SCHEDULE THRU DEC 31 (WON,SAT) (1,7)(90)(8,21)(76)(22,24)(90)
• 1292 * (SL_,HOL) (1,24)(90) ..

• 1293 " TCOOL2 = SCHEDULE THRU DEC 31 {ALL) (1,24){76) ..
• 1294 *
"1295 * $ BASEBOARD RESET SCHEDULE
• 1296 *

"1297 * R1 = DAY-RES£T-SCH SUPPLY-HI = 1 SUPPLY-LO = 0
• 1298 * OUTSIDE-LO = 0 OUTSIDE-HI = 50 ..

"1299 * BASD-RESET = RESET-SCHEDULE THRU DEC 31 (ALL) R1 .,
• 1300 *
•1301 * $ REFRIGERATED CASEWORK SCHEDULES

• 1302 *
• 1303 * POOD-S-S = SCHEDULE THRU DEC 31 (NON,SAT) (1,9)(.4) (10,21)(1) (22,24) (.4)
• 1304 * (SUN,HOb) (1,24)(.4) ..
• 1305 * POOD-L-S = SCHEDULE THRU DEC 31 (NON,SAT) (1,9)(.7) (10,21}(1) (22,24)(.7}
"1306 * (SUN,HOL) (1,24)(.7) ,.

• 1307 * POOD-AUX-S = SCHEDULE THRU DEC 31 (WON,SAT) (1,9)(.2) (10,21)(1) (22,24)(.2)
"1308 * (SUN,HOL) (1,24)(.2) ..
• 1309 *
• 1310 * NIN-OA = SCHEDULE THRU DEC 31 (ALL) (1,9)(0) (10,21)(-999) (22,24)(0) ..

• 1311 *
•1312 * $ ZONE DESCRIPTION
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°1313 "

"1314 ° ENV-ATR • ZONE-CONTROL D-H-T 70 D-C-T 74 H-T-SCH THEATI C-T-SCH TCOOL2

"1315 + T-TYPE PROI_IFI'IONAL ..

•1316 • ENV-OPP • ZONE-CONTROL D-H-T 74 D-C-T 74 H-T-SCN THEATI C-T-SCH TCOOLI
"1317 * T-TYPE REVERSE-ACTION ..

"1318 "
•1319 • ATZl • ZONE Z-C ERV-ATR OUTSIDE-AIR-CVN 665

"1320 " i_PG-ZON_-LOAD • (-10000, -S000, -6000)
"1321 " REFG-ZONE-SHR ,. (.9,.g,.9)

"1322 * REPG-DISCHARGE-T .,(-10.23,30)
"1323 " REF'G-EVAP-T • (-25,20,25)

"1324 " REF'G-SENS-SCH ,(POOD-S-S,FOOD-S-S.FOOD-S-S)
"1325 " REPG-LAT-SCH, (POOD-L-S, FOOD-L-S,POOD-L-S)

°1326 " REPG-AUX-SCH - [FOOD-W/X-S,POOD-AUX-S,POOD-AUX-S)

"1327 " REFG-DEP-NECH •(RESISTANCE, FRBON,FREON)

"1328 " REF"G-DEF'-EPP- (.95,.80,.85)
"1329 * R£PG-DEP-CTRI._ (THEN40STATIC,TIMER,TIMER) ..
"1330 "
"1331 ' ATZ2 • ZONE Z-C ENV-ATR OLTSIDE-AIR-CFN 665 ..

"1332 " EQUIP-P.M • ZONE ZONE-TYFE-UHCOKDITIONED ..
"1333 " BZl • ZONE Z-C EI,N-OFP OA-CF'N/P£R=15 B-R=-90000 ..
"1334 " BZ2 • ZONE LIKE BZi B-R=-37000

"1335 " BZ3 : ZONE LIKE BZI B-R•-100000 .
"1336 " TZl • ZONE LIKE BZI B-R,-94000 .

"1337 " TZ2 • ZONE LIKE BZ1 B-E,:-40000
"1338 * TZ3 : ZONE LIKE BZI B-R=-I04000

"1339 " IZI : ZONE LIKE BZl B-R=-S4000 .
"1340 " IZ2 : ZONE LIKE 8ZI B-R=-S4000 .

"1341 *
"1342 " FS-SYSI = SYSTEM SYSTEM-TYPE=PSI MAX-S-T. I00 NIN-S-T-55

'1343 " SUPPLY-STATIC=3 SUPPLY-EFF•.4S DRYBULB-LINIT=74
"1344 * ENTHALPY-LIMIT,25 ECONO-LOCKOUT=YES

'1345 " HEAT-SOURCE=HOT-WATER

"1346 " RSFG-SIZING-RAT =1.3

• 1347 • RE?G-COMP-GROUP ( SEPARATE, CO_4ON, COMI4ON)
• 1348 • REF'C-MAX-HTRE_ • 30000

"1349 * REF'G-HTREC-UNITS • (NO, YES)
"1350 " ZONE-NAMES = (ATZI) ..
"1351 "

"1352 " ?S-SYS2 • SYSTEM SYSTEM-TYPE=PSI HAX-S-T°IO0 NIN-S-T=55

"1353 " SUPPLY-STATIC=3 SUPPLY-EFF,.4S

"1354 " FAN-SCHEDULE=AHU-SCHED HEAT- SOURCE=NOT-WATER
"1355 " NIGHT- CYCLE- CTRL=CYCLE- ON- ?]RST

"1356 " ZONE- NAMES=(ATZ2, EI_UI P- RM) ..
'1357 "

"1358 * OPF-SYS • SYSTEM SYSTEM-TYPE=VAVS MAX.S-T=120 NIN-S-T=60

"1359 ' SUPPLY-STATIC=5 SUPPLY-EFF,.SS ECONO-LIMIT-T=68

"1360 * FAN-SCHEDULE=AHU-SCHED NIN-CF'H-RATIO,. 3

• 1361 ' FAN-CONTROL-SPEED HEAT-SET-T=I00

"1362 ' RETURN-AIR-PATH=DUCI" OA-CONTROLaTEMP

"1363 " N-C-C=CYCLE-ON-ANY REHEAT-DELTA-T*55

'1364 ' NIN-AIR-SCH=MIN-OA BASEBOARD-SCH=BASD-RESET
"1365 " ZONE-NAMES-(BZI,BZ2.BZ3.TZI,TZ2,TZ3,1ZI,IZ2) .•

'1366 * PLANTI = PL_NT-ASSIGNNENT SYSTEM-NAMES • (FS-SYSI,FS-SYS2,OF?-SYS)

"1367 " DHW-SIZE = 0

"1368 " DHW-GALIMIN • 4.44

"1369 " DHW-SCH = DOMHW ..
"1370 *

"1371 " D1 : D-SCH (I,7) (0) (8,21) (.I, .2,.], .4, .55, .6..6,.45,.4, 45,.45,.4,.3,.3)

"1372 ' (22.24) (0) ..

'1373 • D2 = D-SCH (1,7) (0) (8,22) (.15..2,.25,.4,,5,.55,.55..45,.45,.45,.4S,.4,.3S,

•1374 • .25..2) (23,24) (0)
"1375 • D3 = D-SCH (1.9) (0) (10.19) (.1..25.,3,.35,.35..3..3,.35.,3..2)
"1376 * (20,24) (0) ..
"1377 " DOM}_ • SCH TNRU DEC 31 (WD) D1 (SAT) D2 (SUN,HOL) D3 ..
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.......... J

"13"/! " _ID ,.
"13"/9 " COHPI_I'i_SYS_D4S ..
*1380 " ZliD_I' PLAN? ..

6.8



PDL PROCESSOR INPUT DATA

Wed Nov 10 1S:l'ts4l 1993PDL RUN 3

'1381 * PLM41'l ,, PU_II'-ASSIOk'_WI' .
'1302 * PLANe-REPORt SI,II_4RY (PS-A, PS-D,BEPS) ..
• _353 *
• 1384 * $ P_fl' DIr_I_II_ION
• 1305 •
• 1306 * $ THIS Pt,l_ IS SERVEDBY A SINGLEGASlt_lNE DRIVEN PACI_G£DCHILJ.,ERWITH
• 1387 * S HEA't IUECOVERYFROHTHE li_%H| THA9 Hl_'tS DOHES'TICHO¢ WATi:R(PROCF,SSI AND
'1388 * S THE BUILDING. A H(YI'WATERGDll:RAIX:)RS£RVESTO H¢kT THE BUZL,DING HI,IEHEVER
"1309 * $ THE CHILLER IS NOT+IN USE. THE UOICES_ZCHOTNA?ER|S ALSOHU,?ED BY THE
"1390 * S _ WHE_VER THE[CHIL[,ER IN HO_ IN USE.
"1391 •
"1392 * ING • I_._/_T'_UIPHE_'? TYPEslN'BOII,ER SIZE -999 l'H i ..
• 1393 * CHLR • PT_i'T-EOUII_IIDrT TYP_,,ENG-CHLR SIZE -999 I-N I ..
• 1394 *
• 1395 • HEkT*I_'COVI_Y SUPPLY-1 (ENGoCHLR)
"1395 * DDIAND-! (SPRCE-HEAT,PROCI_S-HEA?) ,.
• 1397 *
• 139g * PI_4T-P_'TERS ENC-CH-COP,I.! ..
• 1399 * I_D ..
"1400 * COHPLq'EPL,H_ ..
"1401 * INPUt? £COI_OHICS ..
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I[:D 6 P R OC E S $ O ! | N P UT D A T A

Wed Nov 10 IS_ITz4i 1993ED6 IUN 3

'1402 * DXAONOS?%CWAP_%NGS..
"1403 * I_ONONIOS-II£POI_ SLN_AtY (ES-D.I_-I:) ,.
"1404 *
"1405 * $ I[_ltOY CHAROi[DUCRXPI'%ON
"1406 *
•I.401* | THIS IUkTl_STnt._-"TUIm.I[IS A YYPZCA%,SI(kLLC0t@fl_IR'%AL?%)¢tOf DJb,y Typ| N%TH AND
• 14011, $ XNVttrr£D RATE. %NOTH£1IWOIA_ IDg[IIOYCOSTSINCPJ[AS|AS CONS_qPTIONI_XSE$.
• 1409 * $ THEI_ IS A likSi C_kt_OICor 2 CI_S/KWI( PLUSA rind NOWrNl,Y C_I_Ol: Or 20O
• 1410 * $ DOLLwlklU),OHTOP OF THES| CIUdNOVJIleAI_ THE K_/KW ENEROYCKAI_E rOl_ EACH
• 1411 * $ $LkSON. THERE %$A LDI%TATXONOr |S000 I(_S leOllTH| leXNgTBUICK.
• 1412 * S NATUAALGAS IS A IL'%,ATRATE Or G0 CliPS PI_ THFJU(.
• 1413 *
• 1414 " [LIZ'_."OST t 7TXLrTY-RAT| RE50_C| J I_*I_'R|CI'TY
• 1415 * NONTH-C_S (200)
'1415 * IU_CK'CI_IK3U • (WIN-OFIr-P.N%N-ON-P,
• %417 " $Ui4-Ortr,P, $_-ON- P)
• 1418 * DII[R(3Y'¢NG I* ,02 ,.
'1419 *
"1420 • W%N-Olele-P• BL_K-CHAROE OLA:£K-SCN • TOU-CHGS
• 1421 • r_H-Vt_O • 1.1
• 1422 • B_X:Ki-TYPE t K'i_H/IC_
• 1423 * P.t,OCKI-DATA* (100, . 025 ,15000,
"1424 • I,.01S,0) ..
"1425 • NXN-ON-P • BLt)CK-CHAIIOE |t, OCK-SCH • TOU-CHG$
• 1426 • $CH-FI,AO • 1.2
"142? • III_CK)-TYPE = _IKW
•14211* BI.,OCK1-DATA, (200..040,1_000,
'142g • 1, .050,0) ..
'14)0 * SUN-OFF-P t BL,OCK-CH.i,P.GE I|LOCK-SCH • TOU-CHGS
"1431 • _H- FLAG - 2.I
"1432 • BL,OCK1-TYPE= K!_41KW
'1433 * I)L,OCKI-I)ATA• {200,.02S,I'_000,
'1414 • I, .035.0) ..
'14"J5 • SUN-ON-P - BLOCK-CHJ_OE BL,OCK-SCH • TOU-CHGS
• 1436 * _H-F'L,AO • 2.2
•14_7 * _.,OCKI-TYPE • KWH/KW
• 1438 * BbOCKI-DATA• (150,.045,15000,
•1439 * 1,.0SS,0) ..
'1440 • TOU-CIGS • SCHEDUL£ THRU HAY 15 IALL}{1,12}(1.t)
"1441 * (13,1"7)Cl.2)
• 1442 * (18,:4)(1.1}
• 1443 * THRU OCT 20 (ALL) (I,121(2.1)
• 1444 * {13.18}(2.2}
• 1445 * (19,24)(2.1)
"144_ * THRUDEC31 (,tk£J.}(1,1_)11.1)
"144"/ * (13,17)(1.2}
"1448 ' (18,24)13.1) ..
"1449 '
"1450 * GAS-COST * UTIL,XTY-P,AT£ I_SO_CE ,* NATUP.AL-GAS
"145). * GqERGY*CHG= ._0 ..

• 1454 * INPUT LOADS ..

B.IO
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OIq'ZCI llUZI,DINOI'DI_,I/IlUI'AURAIff 12,1_ROOHROHiC01A|ZlC IN A?RI_I DOt-2.1|-00! W.d Hov i0 lS117:41 1991LI)L MUll
VAV tVS?DI l. OrrlCl tk I'S:t Zll A?IIZUI4 (3AS DII:INI I)tlVlN CHILl, Ill I. NO.? I_IRY SAJ4P].llqP IU1_l3

REPORT.[,,I-D IUILOZNO14101_HLYI,,OAD,,SJK/I,14AIIY WIC.k,'I'H|IIlrlLll[- TIIY CH|CAGO
.,,. ,,,. ,,,,,.. +.... ,... ****************************************** ,+....,,..... ,,, .....,.........,,..,,..,,, +.................,, o....o..... ,,,...... q,,....

........ C 0 O L Z N Q ................ H E A T Z N _ ........... E L _ C - _ *

I,i_DIUI4 14k,XDNN I:1,,IL'C- I_I,,XDI'dI4
CO01,llla TDII DIY- 14'T- ¢OOLINO HIP,A?ZMO TDI| DRY- WIL'T- HICATIIC ?RICk,Z,+ E[,I_

L_Y OP NAX DULl BULB LOAD |HEMY OP MAX l_i BULB LOA_ EHERaY LOAD
MONTH (Kll'_) DY HA ?DIP ?DIP (KB'_JIHR) (KIITU) DY HA ?DIP ?DiP (KI_UIHR) (KWH) (I(W)

JU 7.20999 25 11 41,r 42.r 143.127 -101.]91 1 + -l,r -1.r -379,043 2414|, 64.991

fib 9.10719 9 14 23.r 19.f 114.911 .t4,)Sl 4 6 7.r 6.P -$4s.1t6 31865. 64,991
i

MR 23.14211 S 17 ST.P 46.F 212.019 -S2.77S 24 6 |.P 7.f -321,271 24734. 64.991

APA 69.42]90 26 ]7 74.P 40.P 317.0i0 -19,922 l S 33.P )O.r -227.271 34212. 64.991

NAY 9S.434t2 21 12 IT.P 76.P 412.119 -S.Si4 9 S 40.P 38.P -12).127 24148. 64.99t

J_M 141.07355 29 17 $5,F 67.F 450.962 -0.39] 1 S 4l.f 47.P -25,491 23806. 64.990

191.)0149 9 17 97,P 73.P $32.357 0.000 6 4 40.P 54.P -0.]08 24639. t4.99t

AM 167.03616 19 17 90,P 71,P S0S.317 -0,016 S S SS.r 54,P -10.219 24649. 64.995

SEP t06.53199 11 14 iT.P 72.F 422.733 -3.346 23 S 36,P 32.F -95.200 23316. 14.991

OCT 40.14368 S lS 74.F 62.P 320.579 -14,977 21 5 30.F 29.F -3S9.S90 24148. 64.99t

HOV 23.76648 2 15 75.F 61.F )05,734 -50.568 3S 6 28.F 26,F -263.771 23231, 64,99B

DEC 5.71540 10 lS 41.P 3S.F 139.875 -e7.S14 9 6 14,P 13,F -291.999 23753. 64,991
• *-o-_o.- _.**...... ._..°.... .......... .....°.. **...°+ .

?O'l'kL +07,123 -421.+30 286650.

532,357 -379.043 44.998
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OIFrIC| IKllbl)lHG i DEblIRLS_AUIU_Ff I_ECTROCHROMICOLAZlNO IN ATRXLM DOE-2.1E-001 Wod Nov I0 15JI7140 1993SOL IquN 3
VAV JIYSTIDIXfi OPPICE & PJIZ IN ATlltXUN GAS IO¢GINEDRIVENCHILLI_ Ih HEATIql_Y $ANP]. INP RUN3

PJCPORT-W-A JYJITW DUXOH PJUIUU4uTEU PS-_YS1 kI1CATHEIqPI1,E* TRY CHXC/U30

SYSTIDI f_l,TFI'UOE r1,OOI AIULA NAX
NH¢Z TYPE _ Nxn,Tlln.,Zn (sQ_ ) e_t

rS-|YN1 PSZ 1. 020 1800.0 6.

SUPPLY RI_JRN OUTSIDE CO01,1i_l HIeA?INO ¢'OOLII_ HE,kTXNO
leAN I_IOC DELTA-? leJUt ELIC DtLTA-T AlE CAPACITY SIWSXBL| CAPACITY EXR E11t

(CIq4) (KW) (it') (CFN) (KH) (IP) RATIO |KOTUIHR) ($HR) (KliTU/HR) (|TUIETU) (0TO/BTU)

2031. 1,Si2 2.4 O. 0.000 0.0 0.33] 12.113 0.624 -115.151 0.3t 0.]7

SUPPLY I_HAUIIT NiNXNUN 0_|I_ COOL|NO ID_I_ION HEATXNQ ADDXTION
?,ON1 _ _ FAN rL_ AIR _ CAPACITY |IDI$IIIL| RAT| CAPACITY RATE

(CIrN ) (CFN ) (Kt/) RATIO (CIM ) (I(BTUIHII) (JIHII) (KJTUIHR) IRIITU/HIt) ()urFu/HR) HULTXIL_ID

AT_1 2037. 0. 0.000 1,000 670. 0,00 0.00 41.79 0.00 -65.90 1.0

REF'RXGERATEDEQUIP XN A?Zl

........... ZONE ............ COMPRESSOR .... CONDENSE_ - --

DISCHARGE SIL'NSIBLE |EN£IllI_ SENSIBLE CONPRJr_$OR COHPIt_SSOR DE$IQN IPAN PUHP
TD4P LDJ_$ TIDIP HEAT TID4P COOLTDCP CAPACITY EPleXCXDICY HEAT R_J r.NICRay ENERGY

UNiT (P) (K_U/HR) (KIITU/Hit) [KB?U/HR) (UTU/HR) [In'U/WATT) (KBTU/HR) (1_) (l(1/)

1 -10.0 -0.094 -0.471 -0,094 14.547 3,0 $1.693 0.2"/1 0.064

2 23.0 -3.923 o3. 615 -3 .g23 16. 390 "/.0

) 30.0 -5.200 -4. 800 -S. 200 0.000 ?. 3

t

e
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OPPICE IUIGDIItO & DI_I/RDTAUI_I4T EI,I_CTIqOCHIqOI4ICO[,AZINO IN ATIRI134 DOE-2.1E-00] Wed Nov 10 15_1"/040 1993S1)I,RUN 3
rAY SYSTD4 IH OPPICE & PSI IN ATRrUN OAS _INE DRIVEMCHII,/,ER + HEAT.R_Y SH4P_.INP RUN3

MI_I_- 8V-A 9YS'rD_ DE.SIGNPARA/_EU FS-gYS2 WEATHERFILE* TRY CHICAGO

gYSTD4 $YSTDI ALTITUDE FT_PORAREA IqAX
NAJ_ TYPE I_JT_TI PLIEI_ {SQleT ) Pi_OPL,E

leS-sY.q2 PS?, 1. 020 3000.0 6.

SUPPLY R..rTURN OUTSIDE COOLI_ HEATING COOLI_ HEATII_2
leAN _LI_ DELTA-T leAN IP,,I_ DEI,TA-T kll_ CAPACITY SW$1N, E CAPACITY EIR EIR

(CPH ) (Kbl) (r) (CleH) (K'M) {le) RATIO (KBTUIHR) (SHR) (KJITU/HR) (BTU/BTU| (BTU/BTU)

2357. i.1105 2.4 0. 0.000 0.0 0.288 91.640 0,630 -124.146 0.36 0,3T

SUPPLY IDOIAU_ HIHINUN OUTSIDE COOLII_ I_TRACTION HEATII_ N)OX'TION
ZONE _ _ FMi lq_OM AIR _ CAPACITY S_SIBLE RATE CAPACITY RATE

(CleN) (CI_ ) {IN) RATIO (CIN ) (KlffU/HII) ($Hit) (KIITU/HR) (KB?U/HR) (KB?UIHR) N1,1LTIPLI_It

ATZ2 235?. O. 0.000 1.000 67|. 0.00 0.00 40.36 0.00 -76.35 t.0

I_UIP-I_I 0, 0. 0.000 0.000 0. 0.00 0.00 0.00 0.00 0.00 1.0
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OVFZCEBUILDZNG& DEL%/RE_AUI_J_ _'TI_X,"HROHIC QLAZINQIN ATRI_q4 DOE-2.1E-001 Wed Nov 10 15:17z48 1993"SDLRUN 2
VAV SYST_ IN OPr%CE 6 PSZ IN ATRIU)( CJ_$EN(]INtDRI_rENCHI_[A 6 HEAT AIJX:Y S_P3. INP RUN 3
U_- _-A SYria4 OUlOH P_EU OFF'-SYS _TF(I_R F_IL£- TRY CHICA(]O

SYSTDI SYSTID4 JtJ,TXT_E rGOOAAP.£A
NAME TYPE 14ULT%PG%_ (SQFT ) PIDPLE

OFt- SYS VAVS I. 020 2]]20,0 100.

SUPPGY IIETUIW OUTSIDE _OLIHO HPATIN_ COOLIHO HPATZNG
FAN ELI_ DELTA*T PAN ELI_ DELTA-T AIR CAPACITY SENSIBLE CAPACITY EIR £%R

(CIrri) (IN) (F) (CF)() (IN) (IP) PATIO (KBTU/HR) ($HR) (KBTU/HR) (BTUIBTU) {BTU/BTU)

34360. 3S.944 3.3 0. 0.000 0.0 0.080 914.790 0.842 -1044.564 0.00 0.37

$UPPGY IrJOU_UST HIHZHUH OUTSIDE COOLINO EXTRACTION HEATING ADDITION
ZOI_ FLOW FIOW FAN FLOW AIR FLOW CAPACITY s_qSIBI.,E I_ATE CAPACITY PATE
NAME (CFII ) (Clan ) (IN) RATIO (till ) (KSTUIHR) (SHR) (KBTUIHR) (KBTU/HR) (KBTU/HR) N1_TXPI,II_

DZl 6244. O. 0.000 0.300 306. 0.00 0.00 94.41 -370.08 -400.19 1.0

DZ2 1763. O. 0.000 0.300 153. 0.00 0.00 26.66 -104.74 -124.60 1.0

IIZ3 6046. O. 0.000 0.300 306. 0.00 0,00 91.41 -3S9.13 -400.36 1.0

TZ1 6570. O. 0.000 0.300 306. 0.00 0.00 99.34 -390.26 -420.40 1.0

TZ2 1949. 0. 0.000 0.300 153. 0.00 0.00 29.46 -115.75 -136.01 1.0

TZ) 6434. O. 0.000 0.300 306. 0.00 0.00 97.20 -382.18 -423.64 1.0

IZ1 2677. O. 0,000 0.300 612. 0.00 0.00 40.48 -159.03 -187.01 1.0

IZ2 26"17. 0. 0,000 0.300 612. 0.00 0.00 40.48 -159.03 -187.01 1.0
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OFFICE BUILDING & DELI/RESTAUR/d4T m.EL'?ROCHROHICGLAZING IN ATRIUM DOE.2.1E-001 Med Nov 10 15;17148 1993gDL RUN 3
VAV 9YSTD4 IN OFFICE & PSZ IN ATRIUM GAS ENOIHEDRIVENCHILLER & HEAT RECY $/_4P3.INP RUN3

REPOi_- $S-D PLANTMONTHLYLOADSSUMM3_¥FOR PLAJ4T1 WEATHERFILE- TRY CHICAGO

........ COOL_O ................ HEAT_ ........... EL_C --o

NAXnCUM H/_XZNUI¢ ELEC- 14kX])1_1¢
COOLING T]_i_ DRY- _"?- COOLING Hi_?II¢O ?DIE DRY- WE?o HEAT]I_ TRICk.L E_,I_

EN'_ROY OF MAX BULB BULB LOAD ENlZRGY OF MAX BULB BULB LOAD ENI_ROY LO/¢)
NON_H (MITU) DY He T_e TD4P (KBTU/HR) (I(BTU) DY HR TEHP ?DiP (KBTU/HR) (kWH) (KW)

28.06300 2 8 4.P 3.P 904.T3? -246.$$2 12 $ -T.P -? P -?60.626 31535. 101.535

FEB 20.32421 ! e ?.P 6.F 650,254 -202.|1S e $ 7.F 6 F -6?6.419 20321. 102.119

NAR 15,78579 24 8 6.P 5.r 552.120 -1)5.528 24 8 6.F S F -658.910 31104. 94.100

APR 30,51579 27 17 04.P 61.F 36?.863 -45.265 8 0 31,F 28 F -390,138 3051?. 87.418

NAY 34.14484 21 13 8T.P ?6.F 526.504 -14.146 6 8 3?.F 33 F -231.8?3 30959. 99.177

103.27728 21 tG $2.P ?2.F 60? 239 -0.330 1 T 4T.F 46 F -34.300 3393?. 102.649

JUL 176.32637 19 12 00.P 74.F 733 1T7 0.000 0,000 40423. 117,664

AUG 140.24101 16 12 02.F 72.F 653 365 -0.007 4 21 67.F 62,F -?.361 37?26. 110.076

SEP 54.14698 11 16 86.P 72.F 50g 024 -?.448 23 8 36.F 34.F -216,228 31041. 97.821

OCT 22.50027 4 1? ?O,P 61.F 204 225 -36.683 21 8 30.F 29.F -332.214 30045. 81.226

NOV 15.80570 26 0 25.F 22.P 432 624 -112.524 15 8 2?.F 26.F -444.431 29004. 90.030

DEC i4.23257 20 8 24.P 23.F 451 363 -190.934 9 8 13.F 12.F -573.202 29858. 89.2T3
°°....... 00_._..0° ...... 0.. °..°0.0.0. ...0...° 0...... •

TOTAL 655.364 -992.565 384550.

14_ 904.737 -760.626 117.664

HkXIHUI4DAILY INTEGPATEDCOOLINGLOAD (DES DAY ) 0.000 (KBTU)
MAXIMUHDAILY IHTEGPATEDCOOLINGLOAD (WTHFILE) 91] • I02 (KBTU)
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OFFICE BUILDING & DELl/RESTAURANT ELECTROCHRONIC GLAZING IN ATRXIR4 DOE-2.1E-001 Wed Nov I0 15..17:48 1993SDL RUN 3

VAV SYST_q IN OFFICE & PSZ IN ATRIUM GAS E2_GINE DRIVEN CHILLER & HEAT REEY SANP3. INP RUN 3

REPORT- SS-A $YSTD4 MONTHLY LEADS St%IMARY FOR FS-SYSI WEATHER FILE- TRY CHICAGO
....... ..... ..... ............ .°..... ...... . .... ......... ...... .... ............. ... ..... .. ............ .. ........... ... .......... ..

........ COOLI HG ................ M EAT IHG ........... ELEC- - -

HAXIM_4 HAXIMUH ELEC- NAXD4UH

COOLING TIME DRY- MET- COOLING HEATING TIME DRY- WET- HEATING TRICAL E,EC

ENERGY OF HAX BULB BULB rJOAD ENERGY OF HAX Bt,'..,B BDL8 X.DKD ENERGY LOAD

N0tqTH (NBTO) DY HR TDIP TDIF (KBTtlIHR) (I_JTU) DY HR Trap TDIP (KBTUIHR) (IO_H) (KW)

JAR 0. 00000 0.000 -27.075 12 8 -7.P *7.P -104.956 6497. 3.3.011

FEB 0.00012 21 11 44.F 37.P 0.124 -21.999 4 8 7.F 6.F -89.946 5868. 13.013

MAP. 0.00045 3 17 78.F 61.F 0.450 -16.390 24 8 6.F 5.F -83.091 6771. 13.649

APP. 0.53489 28 15 78.F 68.F 22.995 -5.507 8 8 31.F 28.F -61.313 6657. 15.933

NAY 1.70829 21 13 87.F 76.F 54.505 -2.497 10 8 42.F 40.F -45.790 6918. 19.582

JUH 8.27777 20 16 90.F 77.F 72.588 -0.098 24 8 55.P 50.F -I0.712 7594. 18,450

JUT., 23.14514 14 14 96.F 77.F 70.569 0.000 22 10 63.F 60.F -0.169 9372. 21.825

AUG 17.48693 22 13 85.F 71.F 60.623 0.000 28 IO 67.F 57.F -0.081 8752. 20.459

SEF 4.76325 11 15 87.F 72.F 55.144 -0.925 23 8 36.P 34.F -40,551 7072. 19.41_

OCT 0.41688 31 14 76.F 66.F 24.270 -4,350 21 8 30.F 29.F -55.855 6737. 15.704

NOV 0.31899 2 12 72.F 60.F 30.227 -13.475 26 8 25.F 22.F -70.497 6439. 15.852

DEC 0.00000 0,000 -23.177 25 8 20.F 19,F -84.624 6568. 12.987
... ......................... . ........................

TOTAL 56.653 -115.492 85245.

MAX 72.588 -104.956 21.825

6.16



OFFICE BUILDING & DELIIRESTAURANT ELECTROCHROMIC GLAZING IN ATRIt_ DOE-2.1E-001 Wed Nov I0 15.17:48 19935DL RUN 3

VAV SYST_ IN O_ICE & PSI IN ATRIUM GAS ENGINE DRIVEN CHILLER & HEAT RECY SAMP3.1NP RUN 3

REPORT- SS-J SYSTDI PEAK HEATING AND COOLING DAYS ?OR PS-SYSI WEATHER PILE- TRY CHICAGO
.... ..... .... . ..... .... ........... ...°..°. ....... .... ...... .... ........... . ......... ...._.. .......... . ..... ....... .... ...........

..... COOLING ........ HEATING--- DAY COOLING PEA K

J_ 20 JAN 12 JUT., 14

HOURLY HOURLY HOURLY

COOLING SENSIBLE DRY- WET- HEATIHG DRY- WET- COOLING SENSIBLE DRY- WET-

LOAD HEAT BULB BULB LOAD BULB BULB LOAD HEAT BULB BULB

HOUR (KBTU) PATIO TDIP TDIP (KBTU) TEMP TDIP (KBTU) RATIO TENF TDIP

1 18.838 0.653 60.P 64.F -39.978 5.J e 4.P 53.800 0.675 83.P 72.F
2 16.845 0.648 68.F 64.F -46.363 3.F 2.P 50.519 0.644 81.F 72.P
3 13.430 0.670 66 .P 62.F -51.193 1.F 0.F 40. 529 0.658 80.P 71.F

4 11.366 0.678 G6.P 62.P -50.452 -2.F' -3.F 44.955 0.629 78.F 71.P

5 10.633 0.660 65.P 62.P -59.337 -4.F -5.F 43.271 0.642 77.P 70.F

6 10.977 0.658 65.P 62.F -63.595 -5.F -6.Y 43.811 0.626 78.F 71.F

7 15.778 0.633 67.F 64.F -62.290 -6.F -7.F 48.364 0.647 79.P 71.F

0 21,321 0.683 73.F 65.F -204.956 -7.F -7.P 46.829 0.643 82.F 72.P

9 27.427 0.676 76.P 67.F -81.039 -O.F -O.F 44.817 0.624 86.F 74.F

10 46.646 0.646 80.F 71,F -59.529 -7.F -7.F 51.295 0.672 88.P 74.F

11 52.703 0.662 83.F 72.F -49.512 -4.F -5.F 62.013 0.661 91.P 76.F
12 60.836 0.637 04.P 74.F -35. 106 O.F O.F 65.000 0.702 94.F 76.P

13 64.374 0.661 85.P 74.F -35.167 4.F 2.? 70.569 0.703 96.P 77.?

14 66.430 0.665 88.F 75.? -36.851 6.F_ 4.F 56.277 0.676 07.P 74.?

15 72.508 0.639 90.P 77.F -41.328 4.F 2.F 51.033 0.628 76.F 71.F
16 66-.001 0.604 90.? 75.F -51.659 3.F I.F 47.923 0.607 78.P 72.?

17 70.534 0.620 91.? 78.? -67.385 1.F 0.F 45.617 0.604 78.F 72.?

18 62.084 0.629 90.? 77.F -74.130 -2.F -3.F " 52,692 0.640 09.F 75.?
19 68.650 0.604 89.? 78.P -76.864 -4.? -5.F 49.233 0.626 87.F 75.?

20 48.722 0.567 79.? 74.? -80.681 -4.F -5.F 43.054 0.612 84.P 74.?

21 34.966 0.635 70.P 67,F -82.165 -3.? -4.F 52.427 0.629 84.F 74.?

22 30.040 0.634 69.? 66.F 0.000 -3.? -4.F 54.179 0.615 82.P 74.F

23 29.703 0.675 70.P 65.F -26.672 -2.F -3.F 50,060 0.640 80.F 72.F

24 26.112 0.722 71.P 64.F -30.368 -1.g -2.F 4?.530 0.605 78,P 72.?

SUM 1222.796
MAX 72.580 -104.956

SYSTE_I-TYPE PSZ SOFT/TON 297.6

COOLING PEAK 40.33 (BTU/HR- SQFT) HEATING PEAK -58.31 (BTU/HR- SQFT)
SUPPLY AIR PEAK FLOW 1.13 (CF14/SQFT) HIN-OAIPERSON 113.05 (C?N)
OA FPAC AT CLG PEAK 0.333 OA F'P,AC AT HTG PEAK 0.333

* ASTERISKS INDICATE HOURS LOADS NOT NET

6.17



OFFICE BUILDING & DELI/RF_TAUI_,NT ELEETROCHROHIC GLAZING IN ATRI_! I)OE-2.1E-001 Wed Nov 10 15:17:48 1993SDL RUN 3
VAV SYST_ IN OFFICE a PSZ IN ATRIUM CAS ENGINE DRIVEN CHILLER & HEAT RECY SAMP3.INF RUN 3

REPORT- REFG REFRIGERATION EQUIPMENT St_4_4ARYIN FS-SYSI FOR ATZI WEATHER FILE- TRY CHICAGO
. .... ............ ...... .... ........ . ......... ....... .......... ....... .... . ....... .-.. ......... . ................. .... ........... ..

"'" ZONAL .... CONDENSER .......... ELECTRIC .........

SENSIBLE LATD_T R_OVERED _ED COMPRESSOR DEFROST AUXILIARY TOTAL

ENERGY ENERGY DIERGY DIERGY ENERGY i_IERGY ENERGY ENERGY
NONTH (J4B't_D (_TU) (NBTU) (MBTU) (KWH) (K',n4) (KWH) (KWH)

JAN -8.051 -0.205 6.859 8.477 1794.660 35.590 424.873 2255.114

FEB -7.339 -0.140 6.089 7.797 1623.904 28.054 363.958 2015.910

MAR -8.394 -0.384 6.333 9.881 1877.289 58.976 507.071 2443.329

APR -8.323 -0.608 2.903 13.327 1836.799 84.056 515.206 2436.051

MAY -8.504 00.894 1.824 15.136 1903.606 114.921 521.514 2540.107

-8.743 -1.098 0.094 17.610 1980.551 136.158 516.831 2633.526

JUL -9.064 -1.264 0.000 10.889 2171.995 154.203 528.234 2854.497

AUG -9.029 -1.287 0.000 18.744 2131.731 156.716 528.234 2016.669

SEP -8.498 -0.886 0.654 16.179 1074.172 113.553 510.110 2497.823

OCT -8.413 -0.701 2.680 13.814 1859.778 94.442 520.973 2475.178

NOV -7.883 -0.458 5.307 10.014 1763.652 67.656 481.192 2312.487

DBC -8.053 -0.262 6.923 8.522 1807.183 46.460 467.373 2321.008
.... ...... .. ............. .. . ..... . ....... . ..... .......- .. ....... .. .........

TOTAL -I00.294 -8.186 39.665 158.397 22625.402 1090.864 5885.571 29601.697

6.18



OFFICE BUILDINO & DELI/RESTAURANT 1'2,ECTROCHROH]CGLAZING IN ATRII_4 DO£-2.1E-001 Wed Nov 10 15:17148 1993SDL RUN 3
VAV SYSTEH IN OFFICE & PSZ IN ATRIUM GAS ENGINE DRIVEN CHILLER & HEAT RECY SAHP3. INP RUN 3

REPORT- SS-A SYSTDI MONTHLY LOADS S_4ARY FOR FS-SYS2 WEATHER FILE- TRY CHICAGO
..... ..... °....°........ ....... . ..... ..°. .... . ..... . .... ...........° ....... ..... ................. .°.., .......... ... ......... .....

........ COOL I _G ................ H EA T I N(_ ........... E T, E C " " "

NAXIM_N MAXI]4_4 ELEC- MAXIMUM

COOLING TIME DRY- WET- COOLING HEATING TIME DRY- WET- HEATING TRICAL ELEC

ENERGY OF MAX BULB BULB LOAD ENERGY OP MAX BULB BULB LOAD ENERGY LOAD

MONTH (NBTU) DY HR TD,IF TIDIF (KBTUIHR) (NBTU) DY HE TD4P TIEMP (KBTUIHR) (I_IH) (KW)

JAN 0.O0000 0.000 -11.293 12 8 -7.F -7.P -88.727 3721. 8.122

FEB 0.00000 0.000 -8,909 | 8 7.P 6.P -74.332 3384. 8.122

MAR 0.11991 3 15 76.P 6S.P 25.692 -6.079 24 8 6.P S.P -65.801 3861. 10,644

AFR 1.87567 28 15 78.P 68.P 44.295 -1.443 8 8 31.F 28.F -44.049 3900. 12.244

NAY 2.81333 21 13 87.F 76.P 74.494 -0.250 10 8 42.F 40.F -26.371 4051. 15.756

JUN 11.6178I 20 17 90.F 78.F 72,857 -0.002 23 8 53.F 49.F -0.908 5015. 14.894

JUL 25.78890 14 14 96.F 77.F 88.337 0.000 0.000 6598. 17.637

AUG 20.56810 26 17 94.F 76.F 77.483 0.000 0.000 6022. 16.621

SEP 7.04253 11 15 87.P 72.P 71.332 -0.073 23 8 36,P 34,P -21.685 4460. 15.511

OCT 1.46020 30 14 74.F 66.F 44.003 -0.762 21 8 30.P 29.F -37.147 3870. 12.032

NOV 0.60799 2 12 72.F 60.P 42.775 -4.558 15 8 27.F 26.? -53.540 3647. 11.922

DEC 0.00000 0.000 -9.773 25 8 20.F 19.F -66.732 3717. 8.122
........ ° ........ . .............. . ........... . ....... .

TOTAL 71.894 -43.141 52245.

,MAX 88.337 -88.727 17.637
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OFFICE BUILDING & DELI/RF.qTAURANT ELECTROCHRONIC GLAZING IN ATRIUN DOE-2.1E-001 Wed Nov 10 15:17:48 1993SDL RUN 3

VAV SYSTU4 IN OFFICE & PSZ IN ATRIUM GAS ENGINE DRIVEN CHILLER & HEAT RECY SAMP3. INP RUN 3

REPORT- SS-J SYST_q PEAK HEATING AND COOLING DAYS FOR FS-SYS2 WEATHER PILE- TRY CHICAGO
........................ ...... ......... ..... .....................................---......------------------ .... ....... .... ........

..... COOLING ........ HEATING- - - DAY COOLING PEAK

JUL 14 JAN 12 JUL 19

HOURLY HOURLY HOURLY
COOL ING SENS IIDLE DRY- t_T- HEAT INO DRY- WET- COOL ING S£NS IBLE DRY- WET-

LOAD HEAT BULLS BULB LOAD BULB BUL_ LOAD HEAT BULB BULB
HOUR (KBTU) PATIO TglqP TEMP (KBTU) T_F TD4P (KBTU) PATIO TERP T_4F

1 0.000 0.000 83.F 72.F 0.000 5.F 4.F 0.000 0.000 79.F 72.F
2 59.162 0.701 81.F 72.F 0.000 3.F 2.F 57.605 0.679 79.F 72.F
3 0.000 0.000 80.r 71.F 0.000 I.F 0.P 0.000 0.000 78.F 72.F
4 55.581 0.686 78.F 71.F 0.000 -2.F -3.F 55.877 0.667 78.F 72.F
5 0.000 0 000 77.F 70.F 0.000 -4.F -5.P 0.000 0.000 77.F 72.F

6 54.616 0 687 78.F 71.F 0.000 -5.F -6.F 55.334 0.664 78.F 72.F

7 60.885 0 689 79.F 71.F 0.000 -6.F -7.P 62.785 0.651 77.F 72.F

8 59.554 0 675 82.F 72.F -88.727 -7.F -7.F 57.064 0.646 79.F 72.F

9 68.720 0 676 86.F 74.F -70.374 -8.F -8.F 60.637 0.680 82.F 72.F

10 73.169 0 709 88.F 74.F -45.139 -7 F -7.F 72.009 0.703 85.F 73.F
11 82.488 0 697 91.F 76.F -36.470 -4 F -5.F 79.021 0.717 88.F 74.F
12 84.127 0.730 94.F 76.F -24. 549 0 F O.F 83.623 0.734 89.F 74.F
13 88.337 0.729 96.F 77.g -23. 550 4 g 2.g 86.265 0.720 90.F 75.F

24 75.458 0.717 87.F 74.P -24.438 6 F 4.F 84.224 0.722 89.F 75.F

15 70.399 0.677 76.F 71.F -28.098 4 F 2.P 83.744 0.718 90.F 75.F

16 68.095 0.663 78.F 72.F -35.547 3.F l.F 81.588 0.699 91.F 76.F

17 66.924 0.658 78.F 72.F -47.496 1.F 0.F 77.269 0.713 90.F 75.F
18 73.395 0.687 89.F 75.F -53.029 -2.F -3.F 73.102 0.698 86.F 74 F

19 70.625 0.671 87.F 75.F -56.050 -4.F -5.F 71.357 0.692 86.F 74 F

20 65.091 0.661 94.F 74.F -58.963 -4.F -5.F 63.081 0.675 80.F 72 F

21 0.000 0.000 84.F 74.F -60.315 -3.F -4.F 0.000 0.000 79.F 72 F "
22 61.891 0.660 82.F 74.F 0.000 -3.F -4.F 58.751 0.676 77.F 72 F
23 0.000 0.000 80.F 72.F 0.000 -2.F -3.F 0.000 0.000 76.F 71 F
24 56.025 0.661 78.F 72.F 0.000 -1.F -2.F 54.053 0.665 74.F 70 F

.... .. .... ...... ........ .

SUM 1317. 392
MAX 88.337 -88.727

SYSTEH-TYPE PSZ SOFT/TON 4 07.5
COOLING PEAK 29.45 (BTU/HR- SOFT) HEATING PEAK -29.58 (BTU/HR- SOFT)

SUPPLY AIR PEAK _ 0.79 (CF'M/SOFT) 14IN-OAIPERSON 113.05 (CFN )
OA FPAC AT CLG PEAK 0.288 OA FRAC AT HTO PEAK 0.288

* ASTERISY_q INDICATE HOURS LOADS NOT NET

6.20



OFFICE BUILDING &DID, I/RESTAURAJT? iD,ECTROCHROMIC OLkZII_IG IN ATRIUM DOE-2.1£-001 Wed Nov 10 15117_48 1993SDL RUN 3
VAV )YST_ IH OFFICE & PSZ IN ATRIUM GAS £HOIH£ DRIVEN CHILL£R & HEAT R_Y 5A_IP3.INP RUN 3

REPOI_- S$-A SYSTEM NOISILY LOADS SU_Y _'OR OFF-SY$ WEATHER FILE- TRY CHICAOO
... .... ... ...... .°°.°. ..... ......... .... ................................ ........... . ......... ...........° .............. .°....°...

........ COOLI N_ ................ H _ A T I N G ........... £ L £ C " " "

MAXIMUM MAXIML_ ELEC- KAXIMUN

COOLING TIME DRY- WET- COOLING HFATI_ TIME DRY- WET- H£ATII_G TRICAL _,EE

ENERGY OF' NAX BULB BULB LOAD ENERGY OF' MAX BULB BULB LOAD ENERGY LOAD

HOtlTH (MBTU) DY HR TE2,1P TIDIP (KBTU/HR) (M]ITU) DY NR T_)IP TEMP (KBTU/HR) (KWH) (K'kl)

JAN 28.06300 2 8 4.F 3.F 904.737 -215.374 12 21 -3.F -4._ -573.000 21317. 82.906

FEB 20.32421 8 8 7.F 6,P 650.254 -177.996 9 7 2.F 2.F -550.050 19070. 81.677

MAR 15.78579 24 8 6.F 5.P 552.128 -119.392 24 8 6.F 5.P -516.134 20552. 73.602

APR 30.51579 27 17 84.F 61.F 367.863 -41.217 8 8 31.F 28.F -290.941 19960. 66,560

MAY 34.14484 21 13 87.F 76.F 526.504 -13.223 7 7 33.F 30.F -194.$20 19989. 67.848

JUN 103.27728 21 16 82.F 72.F 607.239 -0.324 I 7 47.F 46.? -]4.3$O 21329. 76,179

JUL 176,32637 19 12 88.P 74.F 733.177 0.000 0.000 24454. 82 149

AUG 140.2410] 16 12 82.F 72.F 65].365 -0.007 4 21 67.F 62.F -7.361 22952. 78 992

S£g 54.14698 11 16 86.F 72.F 509.824 -7.105 22 8 34.F 31.F -183.360 19509. 66 187

OCT 22.50027 4 17 78.F 61.F 284.225 -34.25! 2 7 28.F 25.P -252,120 19438. 60 286

NOV 15.80578 26 8 25.F 22.P 432.624 -99.798 15 8 27.F 26._ -329.422 18918. 69 ]86

DEC 14.23257 20 8 24.F 23.F 451.363 -164.908 22 7 11.F 11.F -446.940 19572. 69 642
................................................ . ....

TOTAL 655,364 -873.595 247062.

MAX 904.737 -573.000 82. 906

6.21



OFF%CEBU%LDINO& DELI/RF,STAU1Q_T I_I_ROCHROHI'CGIAZINO 114ATRIUM DOE*2.IE-00! Wed Nov 10 i_.11_48 1993SDL RUN 3
VAVSYSTm IN OFFICE & PSZ IN ATRIUM GAS ENGINEDI_IVENCHI_._ER& HEATR_Y SAHP3.INP RUN3

REPORT° S$-J SYb'TDI PF.IU(HEATINGANDCOOLINGDAYS POll OFF-$Y$ WEATHERPILE- TRY CHICAGO
.................................................................................................................................

..... COOLING ........ HEATING- - - DAY COOLING PEAK

JAN 2 J_q 12 JUL 19

HOURLY HOURLY HOURLY
COOLINa S_IW.PE DRY- WET- HEATING DRY- WET- COOLING gENSIBX,._ DRY- WET-

LOAD HEAT BULB BULB LOAD _ULB BULB U:)AD HEAT BUlB BULB
HOUR (KBTU) RATIO TDIP TENP (KBTU) TDIP TD4F (I_TU) RATIO TI,3qP TDIP

1 0.000 0.000 1.P O.P -515.T00 S.P 4.F 0,000 0.000 79.P 72.P
2 465.383 1.000 1.P O.r -538.620 3.P 2.F 0.000 0.000 79.P 72.F
3 0.000 0.000 1.P O.F -561.540 * 1.P O.r 0.000 0.000 78.F 72.F
4 453.277 1.000 2.P 1.P -573.000 -2.F -).P 0.000 0.000 78.P 72.P
5 0.000 0.000 2.P 1.F -573.000 -4.P -S.P 0.000 0.000 77.F 72.F
6 447,559 1.000 2.P I.P -573.000 -5.P -6.F 0,000 0.000 78.F 72.F
7 0.000 0.000 3.P 2.P -573.000 -6.P -7.F 571,887 0.974 77.F 72.r
8 904.737 * 1.000 4.r 3.F -573.000 -7.P -7.F 552,179 * 0.965 79 F 72.P
g 687.237 t 1.000 4.F 3.P -573.000 -8.P -8.F 713.220 * 0.863 82 F 72.F

10 0.000 0.000 5.P 4.P -573.000 -7.P -7.F 728.420 * 0.867 85 F 73.F
11 0.000 0.000 6.P S.F -573.000 -4.F -5.F 733,177 * 0.063 88 F 74.P
12 0.000 0.000 8.F 7.F -573.000 O.P O.F 683.416 " 0.874 89 F 74.F
13 0.000 0.000 9,P 9.F -527.160 4.P 2.r 641.530 0,868 90 r 75.P
14 0.000 0.000 11.F ll.F -504.240 6.P 4.F 686,142 0.850 89 F 75.F
15 0.000 0.O00 12.F 12.P -527.160 4.P 2.F 703.927 0.858 go ? 75.F
16 0.000 0.000 14.P 13.F -538.620 3.P I.F 700,279 0.854 91F 76.F
17 0.000 0.000 15.P 14.P -561,540 1.P O.P 694,358 0.059 90 F 75.P
18 0.000 0.000 1S.P I5.F -573.000 -2.F -).F 621,562 0.860 86 F 74.F
19 0.000 0.000 17.P 16.F -573.000 *4.P -5.F 578.564 0.853 86 ? 74.F
20 0.000 0.000 17.P 16.F -573.000 -4.F -5.F 506.435 0.843 80 F 72.F
21 0.000 0.000 18.P 18.F -573.000 -3,F -4.F 0.000 0.000 79 F 72.F
22 0.000 0.000 17.F 17.F -573.000 -3.F -4.F 0.000 0.000 77 F 71.F
23 0.000 0.000 17.P 17.F -573.000 -2.F -3.F 0,000 0.000 76 F 71.F
24 0.000 0.000 17.P 17.F -573,000 -1.P -2.F 0.000 0.000 74 g 70.F

. .... ... ..0..... .......0.

SUM 9115.097
MAX 904.737 -573.000

SYSTDI-TYPE VAVS SOFT/TON 309.3
COOLINGPEAK 38.80 (BTU/HR- SQFT) HEATINGPEAK -24.57 (BTU/HR- SOFT)
SUPPLYAIR PEAK FLOW 1.47 (CF'H/SQFT) NIN-OAIPERSON 15.30 (CFH)
OA FEAC AT Cl_ PEAK 0.000 OA FRAC AT NTG PEAK 0.259

* ASTERISKS INDICATEHOURSLOADS NOTMET
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NUHatl_ lU(B|R I_lCB|n 1¢_1¢!)1C1_ I_lCBER I_ICDER
e Q u t P N g H T $IZg IN_ITD SlZg IN_'D SZZt ZH.STO SIZE ZKs'rD SlZl ll¢,grD SlZ| INtO

(I(DTUIH) AV_ZL (HrrUIH) AVAIL (],O_U/H) AVA[L (I,Q_UIH) AV),ZL,(HIITUIH) AV&I[, (NIl?U/H) AVA%L

Ir_-lg)II, l_ O.903 I 1

ID_-CIG,R O.92) 1 1

CO_,IIIO-I'I_ 1.7?0 1 1
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OFFICE BUZLDZNG& DEI,Z/REEI'A_tld_ ELI_?ROi.34NOMZCO1_Z11_ IN ATRIU;4 DO[-2.1[-001 Wed Nov 10 lS_l?s4i 1993PDI, Rb'N 3
VAV SYST84 XN OFPXC| It PSZ IN AT•rUM GAS IDGINE DJXt'ENCHXL1,|R& HEAT RI_Y _;N4P3.tNP IIUN 3

MPOI_- P|-A PI,,A_" IDIERGYU'['XLX?.A?XONgU)4NAAY _,kTHER PZLI_- TRY CHICAGO

$ ! T t | N | It (3 Y • |OLtl_|
t

2 3 4 5 i ? 8 9 10 11 12 13 • 14

TOTAL, TOTAL TOTAl., HASTIK) _ _ rUE, 1_,8C POEt, TOTAL TOTAL * TOTAL
HEAT COO[,XNG I_,ECTR RCVItl]D /(CVI_IG, XHIq_ XNPU? INPUT XNPOT XHPUS' FUID., SrTE • $OURC|
L_3;d) LOAD LOAD DtLqltOY IDtROY COOLZNC3COOLXNGHIr_TxNG HIUkTXNa I_LIL_? XHPtJ? IZNI_ROY* ENtRGY

IIOHTH 114]1'1'I,;) (l(l_g) (INH) (NIl'U) (Nil'U) (HI?U) (I,_H) (KIT1,;) (Hl_) (N]ITU) (NIITU) (NIITU) * (XlI?U)

O)_l 285.0 29.6 3?.0 12.S 0.0 23.9 0.? 392.? 4.? 0.0 434.4 S42.9 * 795.7

FIB 238.4 21.4 33.1 8,0 0,0 16.0 0.5 335.2 4.2 0,0 352.1 465.0 • 490.9

J4_ 175.1 17.2 35.9 8,3 0.0 15,9 0.7 257.0 4.0 0.0 2?3.0 395.4 • 640.4

AFI_ 80.4 34.1 34.1 15.3 2,2 33.6 1.9 104.9 1.9 0.0 138.5 25S.1 " 488.2
t

NAY 46.0 30.4 34.0 14.9 4.9 38.3 2.4 50.0 1.0 0.0 89.1 205.0 * 436.9

J_JH 28.4 110.0 37.4 24.4 22.4 89.3 5.2 6.9 0.1 0.0 96.2 223.8 • 479.1

26.6 103.3 44.2 24.6 4"/.9 130.8 8.6 3.2 0.1 0.0 142.0 293.0 • 395.0

AUG 25.9 146.9 41.3 23.5 35.1 111.8 ?.1 3.9 0.1 0.0 115.7 256.5 * 5.18.2

SEP 33.0 59.4 34.1 18.0 10.5 54.? 3.6 25.9 0.5 0.0 80.6 196.9 • 429.6

C)_ 64.9 26.0 33.4 13.2 1.? 21.? 1.8 97.4 1.? 0.0 116.1 230.1 • 4S8.1

NOV 145.0 17.5 33.3 ?.9 0.6 16.S 0.9 215.2 3.6 0.0 231.? 345.4 • 5?3.0

DEC: 22?.4 25.3 35.1 6.9 0.0 13.0 0.5 332.5 4.7 0.0 34S.5 465.2 * ?04.7 •

statism ttlJtti sots•or Jitzjtt tilt•If mtsmttt •titBit intrust usztttt ttJJJfl IJlmmtt it•trim _ it•mistTOT)_, 2379.1 699.2 432.9 178.2 125.2 581.3 34.0 1815.7 26.? 0.0 2397.1 38?4.5 6829.9
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I

OII'pICIItIIUILDIIC k DmrI/Illeq?AI,,'RN_ ILI_C?IIOCHIIONICOII.S]tIC IN A?IIXUN DOE-2.1E-001 Wad Nov 10 lSs17140 1993FDI, RUN ]
VAV IIYSTI_I IH OFIPICE& P|Z IN ATIIILM GASDIOINE DRIVIN CHILLER & HEAT IltI_Y SH4P3. |NP IiLq4 3

UIPOR?- PS-D III,NIT LOADSSA?ISIPIED Mlr_?H|ll PILE- TRY CHZCAOO
_Jol *m l* lee Qi Oeame ee me le_ el le Ill *O OI +a *O_ mum _ *...l _ i_*._, nleQ Ilem, I eel _m+. l mIQI_* lg.ee o. mll aim+ _ a 141,+*_ 11 _+OO*.* *l* *mQe .Di.*_ eli

HF..I_?IIIOI.+OADS NITU SUFI_,XID I1_ OF ?¢YPAJ,loAD
I iti !II+i!4111+ V _ +!_ OI all IIMIIIII i ltll III . i Ilila II ill O l

I_* IIOXLU 1200.9 17. !
!140-CHLII 1"/I. 2 12.9

n IIt IIiIIIt IIii II II II ii II II t II t n it ii 11ii t ii11 ii II IIII II

LOAD|ATISPIID 1]79. I 100.0
YOq'ALlOAD ¢311IPLANY 1579,1

COOl,ll_ I_OAD41 Ntrl'U SUI'PLIID _ or ?OPAL_AD
! Ill II IIQIlll !III lt_l ill tllltlilltlll lttlllllitllliill

I_0.cta_ 499.2 100.0
lllllllllllll lllllllllllllllll

lOAD SATISFIED 199.2 100.0
?O'rALLOADOH PI,kNT 199.2

ELi_TIIICAL ION)S _ SUPFLI|D PC? Of' TOTAL lOAD
m _Qm men mes en _ _ Q _ _ ee_ _o_ _o m w m _,,e i,b m u Q m _,0 m m me m m m ,mm_ommooowmQo,m_om

ELIK."TRICITY 432901.9 100.0

8 1188 It8188 881alJS88 888tB8888t 11|8f8881l I

IOADSATISFIED 432901.9 100.0 +
TOTAJ,IOAD ON _ 432901.2

TOWERABOVEDLglGH TDIPERA?I_E OF 15.r 0 HOUII$
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OPTICt IJUILDXNO& DELI/IqB?kUtAJ_ ELECTROCHRONICGIa_7,1NGIll ATRIUH DOE*2.1E*001 Wed Nov 10 1SslTs48 1993PDI, nUN 3
VAV |Y|TEI¢ IN OFFIC| & P$?, IN A?IqXUN OAg IDGINE DRrVENCHILLER A HEATRI_Y |AMP3. INF RUN 3

IUIIPOIFF*F|-D FLANTIJ)JU)S|ATIJleZED WEATHERFILE- ?lqY CHICAGO
............................................................................................................... (CONTZNt;ED)........

• MJ4ARYolr i,OAl_i NET

'/'QTAJ_ I,,OJU) ?¢)?A_ PEAK HOUU
, TYPt Or LO,_D LOJUD SA?ISrZ|D OVIN_OAD OVnI, OAO OVEP_ADi_

|NIITU) (14_U) (NBTU) (Nil?U)
_ e *J e i* o _ el, e e_e _ o eueu e m o. _ e4_ooJoeeu_em ace enea_ _a fa .Jae_Qee _*me_eBmeeo _ _OO_e_

H_'rZliO I,OAOS 13"79.1 13'19.1 0.000 0,000 0
COq,Zl40 I_ADS 199.2 199._ 0.000 0,000 0
ELEL'FIICAL LOJU_q 1477.S 14'17.5 0.000 0.000 0
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OFleICE liUILDZNG& DELIIIIIL_AURANT ELI_CTROCHRON]CGLAZING IN ATRILM DOE-2.1E-001 Wed Nov 10 15:1"/145 1993PDI, IIUN 3
VAV SYJPI'D4XH OFFICE L PSI IN ATRII,q4 GAS EI4QIN| DRIVENCHII,LILq & HEAT IqEY SAHP3.INP RUN3

REPORT-||P$ ltUII,DIHG ENERGYPEIUeORNANC|8LIIOI_Y WIe.A?HERrl1,g.TRY CHICAGO
eo_e et.... _eeet me mi e men _e e _6 Qe_ O m _. _. me aa_e._e oenma 464_ me0 ee_dt e _lOO e 4n e eo ... ova, e._oe_ _._. e_ee _ e_ me. e _ _e .e.ee.e lm _ It. _ .* m e_ _.. u me. _.e e e_

ENERGYTYPEs ELi_CTllIC FI?Y HATUIUU,-GAS IIECOVEUD
UNIYSt

ck'rm01tY OF US|
e._eo .oome,mw4mee

APJU_LIGHTS 5]2.7 0.0 0.0

NISC EOUIIq4T 455.6 0.0 0.0

SF_E gl_kT 60. ? 1442.0 57.6

SP_Z C_ v- S3.7 581.3 0.0

Hi_T RI_ECT 37.9 0.0 0.0

IqJ14PSS MiSt 39.4 0.0 0.0

VD_ F_$ 189. S 0.0 0.0

REFRIGERATN 101.0 0.0 O.0

DOJ.OICTt_ATER 17.1 3"/3.0 120.6
.......0.. ....www.ww ...wo....*

lq_)_., 1477. S 2397.1 178.2

TO?A/, SITE DIERGY 3874.52 HBTU 143.9 KB'IqJ/SQF'?-YRGROSS-AREA 143.9 KB?UISOFT-YRNk_-ARJ_
TOTJU.,_CE ElqERaY 6829.89 HBTU 253.7 KBTU!SQFT-YRGROSS-AREA 253.7 KBTUISQFT-YRN_-AREA

FERCElfr OF HOURS_ SYSTI_ ZONEOUTSIDE OF THROTTLIHCRANGE,, 0.7
PERCDrI'OF NGURSNiY PLAN?I_AD NO? SATISFIED • 0.0

NOTEs E_Y IS APPOBTIONEOHOURLY?O _ EIqD-USECATEGORIU.
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OILelPXC|BUXLDXNO& Dmer-X/lllL_A_ ICLIDC?;_OCHItOM]C(_[,A_XI_ IN A?I_I[_I DOE-2.1£-O01 wed Nov 10 IS,1"/,411 199:)EDI, RUN 3
VAV JJYSTID4XH OIelLe|CZ& PSZ iN A?RIUIH GAS EI_IN| DR]VI_14CHILLER & Hr_? RI_CY SAMP3.INF RUN 3

I_K)RT- W-D I_RRQYCOS'?SUIOIk_Y
.e me w. me...., m. e e e ...a.*e...* e,k, ,llll*. a e * e ...ee._ .e.e.e.e._Jql .q_. ee ee me me ii_.*.,dml, t. e. e_..., em*--...e, e ..e *ee .e.e.. e.m..e.*.._ae g. ee.*.o.g_ el

I(L'I'KP_D I_TAJ, VI R?UM,
I_I1CROY CHAI_I_ RATE MT| USED

UTZL_rY- RATI_ IUZgOURCi_ NI_Tk'RS UNIT$1YR |$) (S/UNI_) ALL YI_R?
................ ..........,..,..._ .......,,... .,,........., ........ .......... .......... .........

m,B:-COS? [I, IL'?RICI?Y 1 2 3 4 S 432902. K1_14 2S362. 0.0586 YrJ

OAS-COgT NA?UP.AI,-CIAJ_ 1 2 :34 S 23971. I_Ii[RM 143112. 0.6000 Yi_l

Im mill nllm 118n

_9744,

[_IEIIOY COrP/OROU Ill,IX] AP.I_ 1.40
|NI_(_Y COJ_/l(i_ Ill,D(] AP/.A# ]. (I
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OFFICE BUILDING & DELI/RESTAURANT ELI_CTRGCHRONIC GLAZING IN ATRIUM DOE-2.1E-001 Wed Nov I0 15:17:48 1993EDL RUN 3

VAV SYSTD4 IN OFFICE & PSI IN ATRIUM GAS E_IGINE DRIV_N CHILLER & HEAT RBCY SAMP3. INP RUN 3

REPORT- ES-E SUMMARY OF UTILITY-RATE: ELEC-COST
...... ......... ....... .............. .... ...... . .... ..°... .... . ..... . .......... .... ..................................... ...... .....

UTILITY-RATE: ELk'C-COST RESOURCE: ELECTRICITY DDIAND-WINDOW: HOUR 3413. ETU/K!_
METERS" I 2 3 4 5 81LLING-DAY: 31 RATE-LIMITATION: 0,0000

t_WER-FACTOR: 0.80 EXCESS-KVAR-FRAC: O. 30 EXCESS-KVAR-CHG : O. 000 0

PATE-QOALI FICAT IONS BLOCK- CHANGES DI_IAND-PATCH ETS NIN-MON- RATCHETS
.. ....... ...... .... ......... .... . ..... ....... .... .-..... ..... ..... ..... ........ ............... . .....

HIM- EIIERGY: O. 0 WIN-OFT- P

MAX-ENERGY: O.0 WIN-ON-P
HIM-Di_AND: O.0 Stqq-OFT- P

-DEI4AND: 0.0 SUN-OH- P

QUkLIFY-RATE: RLL-NONTHS

USE-N IN-(_JAL: NO

METERED BILLING METERED BILLING _EROY DI_4A_ID ENERGY FIXED NINIHUN VIRTUAL TOTAL
ENERGY ENERGY DD_MID DEMAND CHARGE CHARGE CST ADJ TAXES SURCHRG CHARGE CHARGE RATE CHARGE

MONTH KWH KWH I_ KW ($) ($) (S) ($) ($) ($) ($) (S/UNIT) ($)
......... .... .... .... °-... ........... ..° .... ...... ..... . ..... .... .... ............................. ..

JAN 37028 37028 108.2 108.2 1938 0 0 0 0 200 0 0.0577 2138

FEB 33090 33090 108.8 108.8 1716 0 0 0 0 200 0 0.0579 1916

MAR 35881 35881 I00.7 100.7 1875 0 0 0 0 200 0 0.0578 2075

APR 34149 3414.9 94.1 94.1 1779 0 0 0 0 200 0 0.0580 1979

MAY 33969 33969 109.9 109.9 1733 0 0 0 0 200 0 0.0569 1933

J'dN 37386 37386 112.4 112.4 2048 0 0 0 0 200 0 0.0601 2248

JUL 44243 44243 129.1 129.1 2469 0 0 0 0 200 0 0.0603 2669

AUG 41261 41261 I20.3 120.3 2283 0 0 0 0 200 0 0.0602 2483

SEP 34085 34085 107.9 107.9 1852 0 0 0 0 200 0 0.0602 2052

OCT 33404 33404 91.0 91.0 1709 0 0 0 0 200 0 0.0571 1909

"NOV 33329 33329 96.7 96.7 1731 0 0 0 0 200 0 0.0579 1931

DBC 35076 35076 95.9 95.9 1828 0 0 0 0 200 0 0.0578 2028
=l=--'-=z= =:_ =t==sl__.:j==--i :::-'-z=c .-m = =:=:ms.-.- ,_-- = =t.-== =--= 1=:.- =: z _, _._ .v.z s =m=====t _'::: ::8.--- _ ---'- -- = ==--z I=-'---¢E as

TOTAL 432902 432902 129.1 22962 0 0 0 0 2400 0.0506 25362
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OFFICE BUILDING& DELl/RESTAURANT EL_'TROCHROHICGLAZINGIH ATRIa4 DOE-2.1E-001 Wed Nov 10 15:17:48 1993EDL RUN 3
VaV SYST_ IN OFFICE& PSZ IN ATRIUN GAS ENGINEDRIVENCHILLER& HEATR_Y SN4P3.INP RUN3

REPORT-ES-F B[J_K-CHN_GE._ID RATCHETSUHM._Y FOR: EL_C-COST
... ...... °.. ...... . ......... . .... . ..... . ....... . .................. ...°........-.. ............................... . ................ .

UTILITY-RATE: ELEC-COST
RESOURCEsELECTRICITY

EICERGY-UNITS: KWH
DI_.H[)- UNITS; Kbl

DDIAHD-WINT)O_,HOUR

BLOCK-CHARGES JAN FEB MAR APR MAY JUH JUL AUG SEP OCT NOV DEC YEAR
......................... ................. ......... .... .................. ..... .................. .... ................

VlN-OFP- P USE: TIME-OF-USE
METEREDDIERGY: 26684 23815 25548 23950 11619 0 0 0 0 8506 23753 25255
BII.LIHG ENEP.OY: 26684 23815 25548 23950 11619 0 0 0 0 8506 23753 25255 169131

IOIH/I01DE]4AHD: 108.2 108.8 100.7 94.1 89.1 0.0 0.0 0.0 0.0 91.0 96.7 95.9
ENERGYCHGS($)• 784 684 744 688 290 0 0 0 0 213 681 734 4818

WlH-ON-P USE: TIME-OF-USE
METEREDENEBGY• 10344 9275 10332 10199 4998 0 0 0 0 3734 9576 9821
BILLING ENERGY: 10344 9275 10332 10199 4998 0 0 0 0 3734 9576 9821 68280

K'_ / I_ DEMAND_ 103.1 93.0 90.1 92.9 85.9 0.0 0.0 0.0 0.0 90.0 90.9 86.9
ENERGYCJ.IGS($); 414 371 413 408 200 0 0 0 0 149 383 393 2731

SUN-OFF-F USE: TIME-OF-USE
METEREDENERGY: 0 0 0 0 10899 23216 27481 25564 21309 13683 0 0
BILLING ENERGY: 0 0 0 0 10899 23216 27481 25564 21309 13683 0 0 122151

KWH/KMDG_d_ID: 0.0 0.0 0.0 0.0 109.9 112.4 129.1 120.3 107.9 89.1 0.0 0.0
ENERGYCHCS($) : 0 0 0 0 272 663 812 745 596 342 0 0 3429

SUM-ON-P USE: TIME-OF-USE
METERED ENERGY: 0 0 0 0 6452 14171 16762 15697 12777 7481 0 0
BILLING ENERGY: 0 0 0 0 6452 14171 16762 15697 12777 7481 0 0 73340

I(WH/KWDDIAHD: 0.0 0.0 0.0 0.0 108.9 111.3 124.0 115.8 107.2 87.0 0.0 0.0
ENERGY CHGS($): 0 0 0 0 290 638 772 713 575 337 0 0 3325

----=--"=.- :==--====-- =--=====-- --=-.-"=== :==1:_=:¢...-- ==.---==-- "--===.-z :===--'== =--'--,_=::.- ===-.=:==_ ==:=--== ,e:.--.__-== --------a=---=

TOTALENERGY: 37028 33090 35881 34149 33969 37386 44243 41261 34085 33404 33329 35076 432902
TOTAL CHARGES ($): 1198 2055 1157 1096 1053 1300 1584 1458 1171 1041 1064 1127 14304
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OFFICE BUILDING& D_.I/REb_AURAI_ i_CTROCHRONICGLAZING IN ATRIUN DOE-2.1E-001 Wed Nov 10 15:17:48 1993EDL RUN 3
VAV $YSTD4 IN OFFICE& PSZ IN ATRIUM GAS _INE DRIVENCHI/.JJER& HEAT RECY SAMP3.INP RUN 3

REPORT-ES-E $_RY OF UTILITY-RA?E: GAS-COST
...............--......-.-...---................... ........ ...°......... .... ..°............. .............. . ....... .... ..... .......

CTtILITY-RATE: GAS-COST RESOURCE: NATURAL-GAS D_LA,ND-WINDOM: HOUR 100000. ETU/THERN
METERS: 1 2 3 4 5 BILLING-DAY: 31 RATE-L_4ITATION: 0.0000

RATE-QU,_LIFICATIONS BIaOCK-CHARG£J DIRAND-RATCHETS HIN-HOH-RATCHETS
...........--................... ..................................... .... .... ........ .. .... ..........

NIN- ENd"IV: 0.0
MAX-ENERGY: 0.0
MIN-DB4AND: 0.0
MAX-DB4AND: 0.0

QUALI_-RATE: ALL-MONTHS
USE-HIH-_JATJ: NO

METERED BILLING METERED BILLING ENERGY DEMAND ENERGY FIXED MINII4LIMVIRTUAL TOTAL
ENERGY ENERGY . DEMAND DEMAND CHARGE CHAISE CST ADJ TAXES SURCHRG CHARGE CHARGE RATE CHARGE

MONTH THERN THERM THERMS THERMS ($) (S) ($) ($) ($) ($) ($) (S/UNIT) ($)
------ -----0 0- -----0--- -0-0---0 ----0---- ------- ...-... ....... 0...... ....... 0.....0 ....... .0... .... .....

JAN 4166 4166 12.8 12.8 2499 0 0 0 0 0 0 0.6000 2499

FEB 3521 3521 11.3 11.3 2112 0 0 0 0 0 0 0.6000 2112

MAR 2730 2730 10.7 10.7 1638 0 0 0 0 0 0 0.6000 1638

APR 1385 1385 6.8 6.8 831 0 0 0 0 0 0 0.6000 831

NAY 891 891 4.5 4.5 535 0 0 0 0 0 0 0.6000 535

JUN 962 962 4.7 4.7 577 0 0 0 0 0 0 0.6000 577

JUL 1420 1420 6.0 6.0 852 0 0 0 0 0 0 0.6000 852

AUG 1157 1157 5.2 5.2 694 0 0 0 0 0 0 0.6000 694

$EP 806 806 4.2 4.2 484 0 0 0 0 0 0 0.6000 484

OCT 1161 1261 6.0 6.0 697 0 0 0 0 0 0 0.6000 697

NOV 2317 2317 7.8 ?.8 1390 0 0 0 0 0 0 0.6000 1390

DBC_ 3455 3455 9.2 9.2 2073 0 0 0 0 0 0 0.6000 2073

TOTAL 23971 23971 12.8 14382 0 0 0 0 0 0.6000 14382
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Office Building and Open Atrium

LDL PROCESSOR INPUT DATA

Wed Nov 10 15_17:48 1993LDL Rt_l 4

• 1455 • TITLE LINE-I * OFFICE BUILDING & OP_ ATRIA *

• 1456 * LINE-2 * VAV SYSTEN IN OFFICE & PSZ IN ATRIA *

•1457 * LINE-3 * ICE THERMAL ENERGY STORAGE FOR OFFICE *

•1458 • LINE-4 * STORAGE PRIORITY *

•1459 • LINE-5 * SAMP3.INP RUN 4 * ..

•1460 •

•1461 * ABORT ERRORS ..

•1462 * DIAGNOSTIC WARNINGS

• 1463 " RUN-PERIOD u_JL 4 1986 THRU JUL 11 1986 $ _ 4TH
"1464 * $ PALLS ON A FRIDAY PROVIDING k 3DAY

"1465 * $ HOLIDAY WEEKEND

"1466 * JAN 1 1986 THRU JAN 5 1986
•1467 • JAN 1 1986 THRU DEC 31 1986 ..

"1468 * BUILDING-LOCATION I_TITUDE=42 LONGITUDE=88

"1469 • TIME-ZONE=6 ALTITUDE=610 ..
"1470 *

"1471 * LOADS-REPORT SU_Y=(LS-D) ..

•1472 *

"1473 * S BUILDING DESCRIPTION

"1474 *

•1475 * S STRUCTURE REINFORCED CONCRETE CONSTRUCTION WITH 4IN CONCRETE FLOORS AI_D ROOF

"1476 * $ 10PT FLOOR TO FLOOR HEIGHT, TWO STORIES HIGH. RETURN AIR PLENUMS

"1477 * $ ARE NOT DEFINED,
"1478 *

"1479 * $ WALLS USING CODE WORDS FROM THE DOE-2 LIBRARY (REFERENCE MANUAL PART 2)

"1480 * $ AND STARTING WITH THE OUTSIDE SURFACE AND MOVING INWARD:

"1481 * $ 21N PRBCAST CONCRETE PANEL (CC03): 21N POLYSTRENE INSULATION

"1482 * $ R-8 (IN35); 31N AIRSPACE (AL21); 5/81N GYPSUM BOARD (GP04);

"1483 * S 3/4IN FINISH PLASTER.
"1484 *

"1485 * $ ATRIUM ROOF BUILT-UP ROOFING (BR01); 3IN ROOF INSULATION R-8 (IN76):

"1486 * $ 6IN CONCRETE (CC04); INSIDE FI[_ RESISTANCE .76
"1487 *

"1488 * $ OFFICE ROOF BUILT-UP ROOFING (BR01); 3IN ROOF INSULATION R-8 (IN76);

"1489 * $ 2 FT AIR SPACE (AL33); 3/4IN LAY-IN ACCOUSTIC TILE (ACO3);
"1490 * $ INSIDE-FILM-RESISTANCE .76.

"1491 "
"1492 * $ FLOORS FIRST FL IS SLAB-ON-GRADE EFFECTIVE U-VALUE OF ENTIRE AREA .05.

"1493 *

"1494 * $ WINDOWS OFFICE AREA 4FT HIGH AND FULL WIDTH OF EACH WALL, EXCEPT SOUTH

• 1495 * $ WALL WHERE THERE ARE NO WINDOWS. GLASS IS DOUBLE PANE TINTED

•1496 * $ WITH A SOLAR TRANSMITTANCE OF .53. WINDOWS HAVE INSIDE DRAPES

"1497 * $ THAT HAVE A PROBABILITY OF,7 OF BEING PULLED WHEN TRANSMITTED

"1498 * $ DIRECT RADIATION IS GREATER THAN 40 BTUH. DRAPES ARE THEN REOPEN-

•1499 * $ ED WITH A PROBABILITY OF .2 WHENEVER SOLAR DROPS BELOW 40BTUH.

•1500 * $ ATRIUM GLASS IS THE SAME AS OFFICE GLASS EXCEPT THAT IT DOES NOT

"1501 * $ HAVE DRAPES. THERE ARE TWO MAIN SECTIONS OF GLASS 29' WIDE BY

"1502 * $ 30' HIGH WITH OVERHANGS AND SIDE FINS. NOTICE THAT THE SKETCH

"1503 * $ OF THE BUILDING INDICATES A LARGE OVERHANG WHICH WOULD BE VERY

"1504 " $ DIFFICULT TO BUILD. THIS WAS THE WAY IT WAS SIMULATED AS THIS

"1505 * $ METHOD IS EQUIVALENT TO MULTIPLE SURFACES THAT PROVIDE THE SANE

"1506 * $ SHADING GEOMETRY.
"1507 *

•1508 • $ INTERIORS CEILINGS ARE SIMULATED AS PART OF THE ROOF STRUCTURE ON THE TOP

"1509 * $ FLOOR. PARTITIONS SIMULATE A GLASS WALL BETWEEN ATRIUM AND

"1510 * $ OFFICE SPACES, BUT WALLS BETWEEN INTERIOR AND EXTERIOR OFFICES

•1511 * $ ARE NOT DEFINED. WALLS BETWEEN THE EOUIPMENT ROOM AND OFFICES

7.1



"1512 * $ HAVE A U-VALUE OF .28.

•1513 *

•1514 * $ SPACE LOADS LIGHTING IS RECESSED FI.UORSCENT NON VENTED AT 1.5 WATTS/SOFT

"1515 * $ IN THE OFFICES AND I WATT/SOFT IN THE ATRIUM,
"1516 • S PEOPLE IN OFFICES IS INPUT AT 150SQPT/PERSON,

"1517 • $ PEOPLE IN ATRIUM ARE SIX.

•1518 * $ INFILTRATION IS SET AT I AIRCHANGES/HR WHEN FANS ARE OFF AND AT

"1519 • S .I AIRCHANGE WHEN FANS ARE ON,

"1520 * $ EQUIPMENT IN OFPICES IS SET AT I WATTS/SOFT.
"1521 *

"1522 * $ CHICAGO DESIGN DAY - WORST CASE FOR TES SYST_ - JULY 4TH WEEKEND THAT SPANS

"1523 * $ A 7 DAY HOT SPELL - HEAVY SMOG - 10F DROP IN TI'_4PERATUREAT NIGHT

"1524 • $ WHICH COMPARES TO 20F NORMALLY AND MINIMIZES RELEASE OF HEAT BY

"1525 * $ CONVECTION AND RERADXATION.
• 1526 •

"1527 * HOT-SMOG-St%g4ER = DESIGN-DAY

"1528 * DRYBULB-HI = 98 DRYBULB-LO = 86
"1529 * HOUR-HI = 15 HOUR-LO = 7

"1530 • DEWPT-HI = 65.5 DEWPT-LO = 60
"1531 * DHOUR-HI = 16 DHOUR-LO ,, 8
"1532 * WIND-SPEED = 7.5 NIND-DIR = 10
"1533 * CLOUD-AMOUNT --0 CLOUD-TYPE = 0

"1534 * CLEARNESS = 1 GROUND-T = 61 ..

•1535 *

"1536 * COLD-CLOUDY-WINTER = DESIGN-DAY

"1537 * DRYBULB-HI = 6 DRYBULB-LO = -4

"1538 * HOUR-HI = 15 HOUR-LO = 2

"1539 * DEWPT-HI = 6 DEWPT-LO = -4

"1540 * DHOUR-HI = 16 DHOUR-LO = 3

"1541 * WIND-SPEED = 15 WIND-DIR = 14

"1542 * CLOUD-AMOUNT -- 5 CLOUD-TYPE = 2
"1543 * CLEARNESS --I GROUND-T = 46 ..

•1544 *

"1545 *

•1546 * $ CONSTRUCTIONS

"1547 *

"1548 * ROOF-O =LAYERS MAT=(BR01,1N76,CC03,AL33,AC03) I-F-R=.76 ..

"1549 * ROOF-A =LAYERS MAT=(BR01,IN76,CC04) I-F-R .76 ..

"1550 * OFF-ROF =CONSTRUCTION LAYERS ROOF-O ..

"1551 * ATR-ROF =CONSTRUCTION LAYERS ROOF-A

"1552 * WALL-I =LAYERS MAT={CC33,1N35,AL21,GP04,GP04) ..
•1553 * k'ul =CONSTRUCTION LAYERS=WALL-I ..

"1554 * BWI =CONSTRUCTION U=.05 ..

"1555 * BW2 =CONSTRUCTION U=.0001 ..

•1556 * WL2 =CONSTRUCTION U=I.05 S ATRIUM GLASS PARTITIONS $ ..
"1557 * WL3 =CONSTRUCTION U=.28 $ INTERIOR PARTITIONS $ ..
•1558 *

"1559 " $ GLASS DESCRIPTION
• 1560 *

"1561 * GTI =GLASS-TYPE GLASS-TYPE-CODE 5 PANES 2 ..
•1562 * GT2 =GLASS-TYPE G-T-C 5 PANES 2 ..

"1563 *

•1564 * $ SCHEDULES

"1565 "

•1566" OCI =DAY-SCHEDULE (1,9) (0) (I0,12) (I) (13,14) (.8)

•1567 * (15o18) (.9) (19,24) (.I) ..

"1568 * OC2 =DAY-SCHEDULE (1,24) (.1)
"1569 " OCCUP =SCHEDULE THRU DEC 31 (WD) OC1 (WEH) OC2 ..
"1570 *

"1571 * LI =DAY-SCHEDULE (1,6) (.05) (7,12) (.9) (13,14) (.8)

"1572" (15,18) (.9) (19,21) (.2) (22,24) (.05) ..
"1573 * L2 =DAY-SCHEDULE (1,24) {.05) .,

•1574 * LTI =SCHEDULE THRU DEC 31 [WD) LI (WEH) L2 ..
•1575 *

"1576 * ESI =DAY-SCHEDULE (1.9) (0) (I0.21) {.9) {22,24) (O) ..
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• 1577 * ES2 =DAY-SCHEDULE (1,24) (0) .°

• 1578 * EQI =SCHEDULE THRU DEC 31 (WDI ESI (WEH) ES2 ..
"1579 *

• 1580 * I1 =DAY-SCHEDULE (1,9) (1) (10,21) (.1) (22,24) (1) ..
• 1581 * I2 -DAY-SCHEDULE (1,24) (1) ._

•1582 * INFIL ,SCHEDULE THRU DEC 31 (WD) 11 (WEH) 12 ..
• 1583 *
• 1584 *

• 1585 * SHADE-MULT =SCHEDULE THRU DEC 31 (ALL) (1,24) (.6) ..

"1586 * CORD-HULT =SCHEDULE THRU DEC 31 (ALL) (1,24) (.90) ..
• 1587 * CLOSE-SHADE =SCHEDULE THRU DEC 31 (ALL) (1,24) (40) ..
"1588 * REOPEN-PROB =SCHEDULE THRU DEC 31 [ALL) {1,24) (.2) ..
"1589 *
• 1590 * $ SET DEFAULTS

"1591 *
"1592 * SET-DEFAULT POR EXTERIOR-WALL HEIGHT=10 AZIMSTH=180

"1593 * CONSTRUCTION=WL1 ..
"1594 * SET-DEFAULT FOR WINDOW HEIGHT=4 Y=4 GLASS-TYPE=GTI

"1595 * HAX-SOLAR-SCH=CLOSE-SHADE SUN-CTRL-PROB ,7

"1596 * W IN-SHADE-TY PE=MOVABLE- INTER IOR

"1597 * SHADING- SCHEDULE=SHADE-NULT
• 1598 * CONDUCT-SCHEDULE=COND-MULT

"1599 * OPEN-SHADE-SCH=REOPEN- PROB ..
"1600 *

"1601 * $ SPACE DESCRIPTION

"1602 *
"1603 * OPFICE =SPACE-CONDITIONS TEMPERATURE={?4) FLOOR-WEIGHT=70
"1604 * EQUIPHERT-WISQFT=I EQUIP-SCHEDULE=EX_I
• 1605 * LIGHTING-WISOPT=I.5 LIGHTING-SCHEDULE=LTI

"1606 * INF-METHOD=AIR-CHANGE AIRaCHANGES/HR=.2
"1607 * INF-SCHEDUbE=INFIL LIGHTING-TYPE=SUS-FLUOR

"1608 * PEOPLE-HG-LAT=200 PBOPLE-HG-SENS=250
"1609 * PEOPLE-SCHEDULE=OCCUP AREA/PERSON=IS0 ..
"1610 *
"1611 * ATRIUH =SPACE-CONDITIONS TEHPERATURE=(74) FLOOR-WEIGHT=f00

• 1612 * LIGHTING-SCHEDULE=LT1
• 1613 * LIGHTING-TYPE= INCAND

"1614 * LIGHTING-W/SQFT=]

"1615 * NUMBER-OF- PEOPLE=6
"1616 * PEOPLE-HEAT-GAIN= 550

"1617 * PEOPLE-SCHEDULE = OCCUP
"1618 * INF-SCHEDULE=INFIL AIR-CHANGES/HR=.2
"1619 * INF- METHOD=AIR -CHANOE ..

• 1620 *
"1621 * BZ1 =SPACE S-C=OFFICE AREA:3230 VOLUME=29070

• 1622 * AZ=90 Y=200 ..
"1623 *

"1624 * El =EXTERIOR-WALL WIDTH=200 ..

"1625 * Wl =WINDOW WIDTH=200 ..

"1626 *
"1627 * EIS =EXTERIOR-WALL W=I7 AZ=90 X=200 ..

"1628 *
"1629 * UNDERGROUND-FLDOR AREA=3230 CONS=BWI ,.

"1630 *

"1631 * BZ2 =SPACE S-C=OFVICE AREA=f660 VOLUHE=14940

=1632 * AZ=180 X=I00 Y=200 ..

"1633 "

"1634 * E2 =EXTERIOR-WALL WIDTH=t00 ..
"1635 * W2 =WINDOW WIDTH=tO0 ..

"1636 *

"1637 * UNDERGROUND-FLOOR AREA=1660 CONS=BWI ..

"1638 *

"1639 * BZ3 =SPACE LIKE BZI AZ=-90 X=I00 Y=0 ..

"1640 "

"1641 * E3 =EXTERIOR-WALL LIKE El .,
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•1642 * W3 =WINDOW LIKE WI ,.

•1643 *

•1644 * E3S =EXTERIOR-WALL W=17 AZ=270 ¥=17 .,

•1645 *

•1646 * UNDERGROUND-FLOOR ARFA=3230 CONS=BWI ,,

•1647 •

•1648 * TZI =SPACE LIKE BZl Z=10 ,,

"1649 *
"1650 * RI =ROOF H=17 W=200 AZ=180 TILT=0 Z=10

"1651 * CONSmOFF-ROF ,,

"1652 *
"1653 * EXTERIOR*WALL LIKE El ,,

"1654 * WI_IDOW LIKE W1 ..

"1655 *
"1656 * EXTERIOR-WALL LIKE EIS ,,

"1657 *

"1658 * TZ2 =SPACE LIKE BZ2 Z=I0 ,,

"1659 *
"1660 * ROOF LIKE R1 Hs20 W=83 .,

"1661 *
"1662 * EXTERIOR-WALL LIKE E2 ,,

"1663 * WINDOW LIKE W2 ,,

"1664 *
"1665 *
"1666 * TZ3 =SPACE LIKE BZ3 Z=IO ,,

"1667 * ROOF LIKE R1 H=I7 W=I80 ,,

•1668 * EXTERIOR-WALL LIKE E3 ,,

"1669 * WINDOW LIKE W3 ,,

"1670 * EXTERIOR-WALL LIKE E3S ,,

"1671 *
"1672 * IZI =SPACE S-C=OFPICE AREA=3540 VOLIJME=70800

•1673 * AZ=90 X=I7 Y=I80 .,

"1674 *

"1675 * IN1 =INTERIOR-WALL ARP.A=1200 _IEXT-TO ATZI CONS=WL2 ,,

"1676 * IN2 =INTERIOR-WALL AREA=I200 NEXT-TO ATZ2 CONS=WL2 ..

"1677 " IN3 =INTERIOR-WALL AR_A=586 NEXT-TO EQUIP-RM CONS=WL3 ,.
"1678 * ROOF LIKE R1 H=I8 W=I80 Z=20 .,

"1679 * ROOF LIKE RI H=I5 W=20 Y=18 Z=20 ..
"1680 * EXTERIOR-WALL H=20 W=18 AZ=90 X=180 ..

"1681 * UNDERGROUND-FLOOR AREA=3540 CONS=_I ,,

"1682 *
"1683 * IZ2 =SPACE LIKE IZl AZ=-90 X=83 Y=0 .,

"1684 *
"1685 * INTERIOR-WALL LIKE INI NKXT-TO ATZl ,,

"1686 * INTERIOR-WALL LIKE IN2 NEXT-TO ATZ2 ,,

•1687 * INTERIOR-WALL LIKE IN3 .,

"1688 * EXTERIOR-WAI_ H=20 W=18 AZ=270 Y=18 ,,

"1689 * ROOF LIKE R1 H=I8 W=IS0 Z=20

"1690 * ROOF LIKE R1 H=15 W=20 X=160 ¥=18 Z=20 ..
"1691 * UNDERGROUND-FLOOR AREA=3540 CONS=BWI ..
"1692 *
"1693 * ATZI =SPACE S-C=ATRIUM ARFA=1800 VOLUME=16200

"1694 * X=35 Y=40 ,.

"1695 *
"1696 * ATROOF-I =ROOF HEIGHT=66,6 WIDTH=30

"1697 * AZIMUTH=0 TILT=26 X=30 Y=60 Z=20

"1698 * CONS=ATR-ROP ,,

"1699 * E4 =EXTERIOR-WALL H=14.5 W=60 AZ=270 Y=60 Z=20 .,

"1700 * E5 =EXTERIOR-WALL LIKE E4 AZ=90 X=30 Y=0 ,,

"1701 * F1 =UNDERGROUND-FLOOR AR_=1800 CONS=BW2 **

• 1702 * FRAME-A =EXTERIOR-WALL HEIGHT=29 WIDTH=30 Z=20 ,,

•1703 * WINDOW-A =WINDOW H=28.9 W=29,9 X=.05 Y=,05 GLASS-TYPE=GT2

"1704 * OVERHANG-A=6 OH-B=0 OH-D=48.5 OH-W=42

"1705 * OVERI_G-ANGLE=II6 LEFT-FIN-A=0 L-F-B=0

"1706 * L-F-H=30 L-F-D=3 RIGHT-FIN-A=0 R-P-B=0
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• 1707 * R-P-H=30 R-F-D=3
"1708 * EXTERIOR-WALL LIKE FRAME-A HEIGHT=I0.7 W-30 Z=9.3 ..

"1709 * WINDOW LIKE WIHDOW-A H=10.6 W_29.9 L-F-H=I0.7

•1710 " R-F-HmI0.7 ..

"1711 *

"1712 * ATZ2 =SPACE LIKE ATZ1 SOURCE-BTU/HR=0.0 Y=100 ..
"1713 *
"1714 * ATROOF'2 =ROOF LIKE ATROOF-1 ..

"1715 = EXTERIOR-WALL LIKE E4 ..

"1716 = EXTERIOR-WALL LIKE E5 ..

"1717 * UNDERGROUND-FLOOR LIKE F1 ..

"1718 * FRAME-B =EXTERIOR-WALL LIKE FRAME-A ..

"1719 * WIRDOW-B =WINDOW LIKE WINIX_I-A ..

t1720 *

"1721 * EQUIP-RM =SPACE ZONE-TYPE=UNCONDITIONED

• 1722 * AREA=1200 VOLUME=IT580 X=35 ..

"1723 *
"1724 * EXTERIOR-WALL HEIGRT=20 WIDTH=30 ..

• 2725 *
"1726 * ROOF H=41.2 W=30 CORS=OFF-RO?

•1727 * TILT=15 Z=9.3 X=30 Y=40 AZI_H=0 ..

"1728 *

"1729 * INTERIOR-WALL AREA=279 CORS=WL3 NEXT-TO ATZI ..

"1730 * UNDERGROUND-PLDOR AREA=1200 CONS=BWI ..

"1731 *

"1732 *

"1733 * END ..

"1734 * COMPUTE LOADS ..

"1735 * INPUT SYSTE24S ..
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S DL PROCESSOR INPUT DATA

Wed Nov 10 15.17s48 1993SDL RUN 4

• 1736 *, SYSTEMS-REPORT SUMMARY (SS-D,SS-A°SS-J) ..
• 1737 *
• 1738 *, $ ALL ELECTRIC k'VAC SYST_4S DESCRIPTION
•"1739 *"
•1740 * $ DESIGN TEMPS ATRIUM COOLING 80F-SU_R, 68F-WINTER HEATING SETBACK 65F

"1741 " $ OFFICE COOLING 76F HEATING 72F

•"1742 *
•1743 * $ SYSTEM TYPE THE OFFICE iS SERVED BY A VAVS SYSTEM WITH THE BASEBOARD

"1744 * $ THERMOSTATICALLY CONTROLLED AND HAS AN DRYBULB ECONOMIZER

•1745 *"$ WITH A 68P DRYBULB+LIMIT. THIS SYSTEM OPERATES FROM 7AM

"1746 * $ TO 6PH ON WEEKDAYS DURING SPRING, FALL, AND WINTER. HOWEVER,

• 1747 * $ IN SUI44ER IT OPERATES ON SUNDAY AFTERNOON TO MITIGATE THE
"1748 * $ MONDAY MORNING STARTUP LOAD, ESPECIALLY AFTER A HOT WEEKEND.

•"1749 *

•'1750 * $ THE OPEN ATRIA IS SERVED BY 1 PKO VARIABLE TEMPERATURE -

"1751 " S CONSTANT VOLUME SYSTEM (PSI} WITH AIR/AIR HEAT PUMP. THE
"1752 * $ PSI SYSTEM HAS AN ECONOMIZER WITH ENTHALPY-LIMIT, PLOS

"1753 * $ A DRYBULB-LIHIT AND AN ECONO-LOCKOUT WHICH PROTECTS

"1754 * $ THE COMPRESSORFROM BURNOUT ON LOW EVAPORATOR LOADING.
• 1755 * $ THE HEAT PUMP DEFROST-TYPE IS REVERSE-CYCLE AND CONTROLLED
•"1756 * $ BY ON-Di_4AND.
•"1757 *
•"1758 * $ AIR HANDLING UNIT SCHEDULES

"1759 "

•1760 * NORM-DAYS = WEEK-SCHEDULE (WD) (1,5)(0)(6,7)(-999)(8,21)(I)(22,24)(0)
• 1761 * (WEH) (1,24)(0) ..
"1762 * PSZ-SCHED = SCHEDULE THRU DEC 31 NORM-DAYS ..

"1763 *

"1764 " S_-DAYS = WEEK-SCHEDULE (WD) (1,7}(0} (8,18}(I} (19,24}(0)

"1765 *" (SAT) (I,24)(0)

• 1766 * (SUN) (1,14)(0) (15,18) (1) (19,24)(0)
"1767 * {HOL) {1,24)(0) ..
•"1768 *

•"1769 * VAVS-SCHED = SCHEDULE THRU MAY 15 NORM-DAYS

•"1770 * THRU OCT 20 SUMM-DAYS

• 1771 *" THRU DEC 31 NORM-DAYS ..
•"1772 *

"1773 • NORM-OA = WEEK-SCHEDULE (WD) (1,7)(0) (8,21) (-999) (22,24)(0)
•1774 * (WEH) (Io24)(0) ..

"1775 *

• 1776 * SUFnq-OA = WEEK-SCHEDULE (WD) (1,7)(0) (8,18) (-999) (19,24)(0)

• 1777 * (SAT) (I,24) (0)

• 1778 * (SUN) (I,15) (0) (16,19) (-999) (20,24) (0)

"1779 * (HOL) (1,24) (0) ..
"1780 •

•"1781 * NIN-OA = SCHEDULE THRU MAY 15 NORM-OA
• 1782 * THRU OCT 20 SUMM-OA
• 1783 " THRU DEC 31 NGRM-OA ..

•"1784 "

"1785 *

"1786 * $ HEATING THERMOSTAT SCHEDULE
•"1787 *

"1788 * THEAT1 = SCHEDULE THRU DEC 31 (WD) (1,7)(60)(8,9)(64)(10,21)(68) (22,24) (60)
"1789 *" (WEH) (1,24)(60) ..
•"1790 *

"1791 * THEAT2 = SCHEDULE THRU DEC 31 (A//,) (I,24)(72) ..

•"1792 *
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• 1793 * $ COOLINGTHERMOSTATSCHEDULES
• 1794 *
• 17% * TCOOL1 . SCHEDULETHRU DEC 31 (WD) (1,7)(90)(8,21)(80)(22,24)(90)
• 1796 * (Will) (1,24) (90) ..
• 179"/ *
"1798 * TCOOL2 • SCHEDULE THRU DEC 31 (ALL) 11,24)(76) ,.
_1799 *
"1800 "
"1801 * S ZONEDf_CRIPTION
"180_ *
"1803 * ENV-ATR • ZONE-CONTROLDESION-HEAT-T-68 DESIGN-COOL-T=74
"1804 * HEA?-TEHF-SCHuTHP-AT1COOL-TDIF-SCH,TCOOL2
• 1805 * ?-TYPE PROPORTIONAL..
"1806 *
• 180"/ * £NV-OFP , ZONE-CONTROLDESIGN-HEAT-T,72 DESIGN-COOL-T,74
"1808 * HEA?-TD4P-SCH*THEATI COOL-T_P-$CN,TCOOLI
• 1809 * T-TYP£*REVERS£-ACTZON
"1810 * E_SEBOARD-CTRL,,THENOSTATIC..
•1811 *
"1812 " ATZI = ZONE Z-C ENV-ATR OUTSIDE-AIR-CPM 250 ..
• 181) *
"1814 * ATZ2 - ZONE Z-C ERV-ATR OUTSIDE-AIR-CPH250 ..
• 1815 *
• 1816 * EOUZP*P,H = ZONE ZONE-TYDE-'UNCONDITIONED..
"1817 *
"1818 * BZ1 - ZONE Z-C ENV-OFP OA-CPH/PER_,15 B-R,,-90000 ..
"1819 * BZ2 ,, ZONE LIKE BZ1 B-R=-37000 ..
"1820 * BZ3 = ZONE LIKE BZ1 B-R=-100000 ..
"1821 * TZI = ZONE LIKE BZ1 B-R=-94000 ..
"1822 * TZ2 = ZONE LIKE BZ1 6-R=-40000 ..
"1823 * ?Z3 = ZONE LIKE BZ1 B-R,c-104000 ..
"1824 * IZ1 = ZONE LIKE BZ1 B-R=-54000 ..
"1825 * IZ2 = ZONE LIKE BZ1 8-R=-54000 ..
"1826 *
"1827 * FS-SYSI = SYSTEM SYSTID4-TYPE=PSZMAX-S-T=100 HIN-S-T=55
•1828 * SUPPLY-STATIC-3 SUPPLY-EFF=.45 ECONO-I_OCKOUT=YES
"1829 * DITHALPY-LIMIT=25 DRYBULB-LIHIT=74
"1830 * HEAT-SOURCE=HEAT-PUMP
•1831 * FAN-SCHEDULE=PSI-SCHED
"1832 * HIN-AIR-SCH =MIN-OA
"1833 * DEFROST-TYPEffiREVERSE-CYCLE
"1834 * DEPROST-CTRL=ON-DEMAN[,
"1835 * ZONE-NAMES= (ATZI,ATZZ,EQUIP-RM) ..
•1836 *
"1837 * OFP-SYS = SYSTEM SYST_4-TYPE=VAVS MAX-S-T=120 NIN-S-T=60
"1838 * SUPPLY-STATIC=5 SUPPLY-EFP=.55 _CONO-LIHIT-T=68
"1839 * FAN-SCHEDULE=VAVS-SCHED HIN-CPM-PATIO=.3
"1840 * FAN-CONTROL=SPEED HEAT-SET-?.t00
• 1841 * RETURN-AIR-PATH=DUCT OA-CONTROL=TEMP
•1842 * N-C-C=STAY-OFF REHEAT-DELTA-T:55
•1843 * ZONE-HEAT-SOURCE:ELECTRIC
"1844 * PREHPAT-SOURCE=ELECTRIC HEAT-SOURCE=ELECTRIC
"1845 * MIN-AIR-SCH=HIN-OA BASEBOARD-SOURCE=ELSCTRIC
"1846 * ZONE-NAMES=(BZI,BZ2,BZ3,TZt,TZ2,TZ3,IZt,IZ2)..
"1847 * PLAHTI = PLANT-ASSIGNMENT SYSTD4-NAHES = (FS-SYSI,OFF-SYS)
"1848 * DHW-SIZE = 0
"1849 * DHW-GALIHIN = .888
"1850 * DHW-SCH = DOMHW ..
"1851 *
"1852 * D1 = D-SCH (1,7) (0) (8,21) (.1,.2,.3,.4,.55,.6,.6,.45,.4,.45,.45,.4,.],.3)
"1853 * (22,24) (0) ..
"1854 * D2 = D-SCH (1,7) (0) (8,22) (.15,.2,.25,.4,.5,.55, .55,.45,.45,.45,.45,.4,.35,
• 1855 * ,25,.2) (23,24) (0) ..
"1856 * D3 = D-SCH (1,9) (0) (I0,19) (.I,,25,.3,.35,.35,.3,.3,.35..3,.2)
"1857 * (20,24) (0) ..
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• 15S$ • _ • BCH?HI_UDEC 31 (HD) D1 (SAT) D2 (SUN.HOt,) D3 ..
• ;$Sg • DI0 ..
'1060 • COHI_'E 8Y_'DSS ..
'1861 * ZNFUT PZ,_'T ..
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PDL PROCESSOR I N PUT DATA

Wed Nov 10 15siTz48 1993PDL RUN 4

• 1862 * PI.J_IT1 • IPL_'T-ASSIGI_ENT ..
"1863 * PI,k_-REPO_ SUH_RY. (PS-A, PS-B, PS-C, PS-G,BEPS).,
'1864 *
"1865 * $ _UIMNT DESCRIPTION
"1066 *
"1867 *
"1868 * $ ?HIS PLART IS AN ICE STORAGEPLANTWITHA SINGLE RECIPROCATING
• 1869 * $ CO14PREgSORWHICHCAN MAKEICE AT HIGHT BUT OPERATESDURINGTHE DAY
• 18./0 * $ AT NORMALEVAPORATORTEMPERATUP_, THE CONPRESSOR'SRATEDCAPACITY
• 18./1 * $ IS AUTOMATICALLYSIZED BY THE PRO_RH4AS WELLAS THE STORAGECAPACITY
• 18./2 * $ (WHICH IS IN NBTU- NOT TON HOURS). THE TES $YSTDI IS STORAGEPRIORITY
• 1873 * $ /_IO THE TANK IS SIZED TO HOLD 65t OF THE PEAKDAILY INTEGRATEDLOAD
"18'/4 * S BASEDON THE RESULTSOP THE WEATHERTAPE RUN.
• 18./5 *
"1876 * ICD4 -FL,ANT-EQUII_MEH'FTYPE,OPEN-R_C-CHLR SIZE=-999 l-N*1 ..
"18./7 *
"18'/8 * DI4_ ,.PGANT-EQUIPMENT TYPE-ELEC-DHW-HEATERSIZE -999 ..
• 18./9 *
"1880 * CTkJqK =FLAHT-EQUIPMENTTYPE'CTAHK-STORAGESIZE,,-999 I-N=l .,
"1881 *
"1882 * ENERGY-STORAGECOOL-STORE-RATE*-999
• 1O83 * COOL-SUPPLY-RATE=-999
"1884 * COOL-STORE-SCH,,TANK-CHG
• 1885 * CT/_IK-LOSS-COEF-100
"1886 * CTANK-BASE-T,44
"1887 * CTkNK-T-RAHOE=10 ..
"1888 *
"1889 * PLANT-PARANETERSTES-TYPE * BRINE $ TO SIMULATEA REACTOLFLUID
"1890 * HOURS-CHARGING• 13
"1891 * HOUP_-DISCHARGING= 11
"1892 * PERCENT-STORED • 65
•1893 * TES-PRIORITY = STORAGE
"1894 * COHP-MOD£-DCNG • RATED-T
"1895 * CONP-KW/TON-START= .96
"1896 * REFRIG-T-AT-i_ = 20
"1897 * TWR-CAP-CTRL = TWO-SPEED
"1898 * TWR-PUHP-HEAD = 20
"1899 * PLANT-SIZING-BY = WEATHER ..
"1900 *
"1901 * TANK-CHG=SCHEDULETHRU,TON1 (ALL) (1,24) (0)
• 1902 * THRUSEP 1 (ALL) (1,7) (1) (8,18) (0) (19,24)(1)
"1903 * THRUDEC 31 (ALL) (1,24) (0) ..
"1904 *
"1905 * TANK-CHARGE LOAD-ASSIG_q4ENTTYPE=COOLING
"1906 * LOAD-RANGE=99
"1907 * PLANT-EQUIPMENT=ICEM NUMBER=] ..
"1908 *
"1909 * RELEASE-CHG LOAD-ASSIGNMENT TYPE=COOLING
"1910 * LOAD-RANGE=99
"1911 * PLANT-EQUIPMENT=CTANKNUMBER=I
"1912 * PLANT-EQUIPMENT:ICEM NUMBER=I ..
"1913 *
• 1914 * NO-STORAGE LOAD-ASSIGNMENTTYPE=COOLING
"1915 * LOAD-RANGE=99
"1916 * PLANT-EQUIPMENT=ICEM NUMBER=1 ..
"1917 *
"1918 * CHW-CTRL=DAY-ASSIGN-SCH(1,7) (TANK-CHARGE)
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• 1919 * (8,18) (RELr,._E-CHG)
"1920 " (19,24) (?ANK-CHARG£)..
"1921 "
• 1922 • WI:H-CTP.I,,DAY-ASSION-SCH (1,14) (TANK-CHARGE)
• 1923 * (15,18) (R£X,E._SE-CHO)
"1924 * (19,24) (TANK-CHARGE) ..
"1925 *
"1926 " ,gTD-OPER,DAY-A$SIGN-SCH (1,24) (NO-STOHAO£) ..
"1927 "
"1928 * CHIL,I,ER-CTP3,-SCHEDUI,_?I.IRU,,TUN1 (M.J,) STD-OFER
• 1929 * THRUOCT 1 (WD) CHW-CTIU,(WIDI) WEH-CTRL
"1930 * 'I'HRUDEC11 (N,L) 9TD-OPER ..
"1931 *
"1932 * X.,OJt_D-MANAOIDIENTPR£D-LOAD-RHqaI_=999
t1911 * k,._SI GN.gCH£DUX,£.(DEFAULT.CHIX.J,ER-CTRI,.DEFAUI,T ) .,
"1934 *
"1935 * $ HOUI_Y-R£PORTINPUT
• 1936 *
"193'/ * R-SCHED,.SCHEDLIL£THRUJUL 12 (AU,) (1,24) (0)
t1938 * THRUJUb 15 (AI4,) (1.24) (1)
t1939 * THRU DEC 31 (AIJ,) (1.24)(0) ..
"1940 " S
"1941 * 10BS = REPORT-BLOCKVJEJ_XABLE-TYPEJOPEN-RE'C-CI'_R
"1942 * V.M_XABX,£-LIST*(1,8,10,16) ..
"1943 * RB'/ = REPORT-BLOCKV.Jd_£k,BLE:-TYPE,,CTANK-S'I'OP,AGE
• 1944 " VJ_IABLE-LIST- (1, 4,14) ..
"1945 * REPORT1" HOURLY-RE:PORTREPORT-SCHEDULEsR-$CH£D
t1946 t REPORT-BLOCK=(RBS.RB'/) ..
"194./ *
"1948 * END ..
"1949 * COMPUTEPLANT ..
"1950 * INPUT £CONONIC$ ..
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E D L P ROC ES SOR i N PUT DATA

Wed Nov 10 15s17_48 1993EDL RUN 4

"1951 " DIAGNOSTIC WARNINGS ,,
"1952 * _CONOMICS-REPORT SUMMARY (ES-D, ES-E) ..
"1953 °

"1954 * $ ENERGY CHARGE DESCRIPTION
"1955 *

"1956 * $ THIS ELECTRIC RATE IS k TIME-OF-USE RATE WITH SEPARATE SUMMER/WINTER MINIMUM

t1957 * $ D_D CHARGES BUT IN ADDITION HAS SIW DE_4AND CHARGES THAT APPLY ONLY TO THE

"1958 * $ ON-PEAK HOURS. THE TWO DEMANDS ARE ADDITIVE, APPLY TO THE HIGHEST PEAK, BUT

• 1959 * $ ONLY THE ON-PEAK CARRIES A RATCHET OF 90t. THE ENERGY CHARGES ARE

"1960 * $ DOLLARS/KWH FOR THREE PERIODS (I.E, ON-PEAK, INTERMEDLkTE-PEAK, AND OFP-PEAX).
"1961 *

"1962 * ELEC-COST = UTILITY-RATE RESOURCE = ELastICITY

"1963 * MIN-MON-CHGS = (186)

"1964 * DEMAHD-CHGS = (2.25,2.25,2.25,2,25,2.55, I
"1965 * 2,58,2.58, 2,58, 2.58,2.58,2,25}
"1966 * BLOCK-CHARGES ,, (SLM-P-DDI,WIN-P-DEM)
"1967 * ENERGY-CHG-SCH • TOU-SCH ..
"1968 *

"1969 * TOU-SCH • SCHEDULE THRU APR 30 (WD) (1,8)(.0)24)
=1970 * (9, 12) (.0354)

• 1971 * (13.18}(.0394)
"1972 * (19,21}(.0354)
• 1973 * {22,24)(.0354)
"1974 * (WEH} (1,24) (.0354}

"1975 * THRU OCT 31 (WD) (1,8)(.0374)
"1976 * (9.12)(.0394)
"1977 * (13,18} (.0¢44)
"1978 * (19,21)(.0394)
"1979 * (22,24)(.0374)
"1980 * (WEH) (1,24) (.0374)
"1981 * TNRU DEC 31 (WD) (1,8)(.0324)

"1982 * (9,12)(.0354)
"1983 * (13,18} (.0394)
"1984 * (19,21)(.0354)
'1985 * (22,24}(,0354}
"1986 * (WEll) (1,24) (.0354) ..
•1987 *
"1988 * SUM-P-DEN = BLOCK-CHARGE BLOCK-SCH = DE]H-SCH
• 1989 " SCH-FLAG = 2
"1990 * BLOCK1-TYPE = DEMAND

"1991 * BL(X_K1-DATA = (1,7.00)
"1992 * DEMAND-RATCHETS = (SUM-RATCH) ..
"1993 *
• 1994 * WIN-P-DI_I = BLOCK-CHARGE BLOCK-SCH = D[_H-SCH

"1995 * SCH-FLAG = 1
"1996 * BLOCKI-TYPE = DEMAND

• 1997 * BLOCK1-DATA = (1,6.50)
"1998 * DEMAND-RATCHETS = (SUM-RATCH) ..
• 1999 *

"2000 * SUM-RATCH = RATCHET N',,,n4-MONTHS= 12
"2001 * RATCHET-SCH = DEM-SCH
• 2002 * SCH-FLAG = 2
"2003 * TYPE = HIGHEST-PEAK
'2004 * FRACTION -- .90 ..
• 2005 *

• 2006 * DEM-SCN = SCHEDULE THRU API_ 30 (WD} (1,12){0)
• 2007 * {13,18)(1)
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*2008 * (19,24)(0)
*2009 " (WEH) (1,24)(0)
"2010 * THRUOCT 31 (WD) (1,12)(0)
"2011 * (13,18)(2)
"2012 * (19,24) (0)
"2013 * (WEH) (1,24)(0)
"2014 * THRUDEC 31 (WD) (1,12)(0)
"2015 * (13,18) (1)
"2016 * (19,24)(0)
"2017 • (WEH) (1,24)(0) ..
"2018 *
"2019 * DID ,.
*2020 * COMPUTEECONOHICS ..
"2021 * STOP ..
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OFFICE BUILDING & OPEN ATRIA VAV SYSTR IN OFFICE & PSZ IN ATRIA DOE-2.1E-001 Wed Nov I0 15:17.48 1993LDL RUN 4

ICE THERMAL ENERGY STORAGE FOR OFFICE STORAGE PRIORITY SAMP3. INP RUN 4

REPORT- LS-D BUILDING MONTHLY LOADS SUMMARY DESIGN DAY WEATHER FILE- TRY CHICAGO
......... .. ......................................................................................................................

........ C O O L I N G ................ HEATING ........... E L E C o - -

MAXIMUM MAXIMUM ELEC- MAXIMm4

COOLING TIME DRY- WET- COOLING HEATING TIME DRY- WET- HEATING TRICAL ELEC

ENERGY OF MAX BULB BULB LOAD ENERGY OF MAX BULB BULB LOAD ENERGY LOAD

MONTH (mTU) DY HR TEMP TEMP (KRTU/HR) (MBTU) DY HR T_4P TEMP (KBTU/HR) (KWH) (KW)

JAN 0.03641 3 16 6.P 6.F 7.843 -43.032 2 6 -2.F -2.F -481.413 1542. 55.710

FEB O.00000 0.000 O.000 0.000 O. 0.000

MAR O. 00000 O. 000 O. 000 O. 000 O. O. 000

APR 0.00000 0.000 0.000 0.000 0. 0.000

MAY O. 00000 0.000 O. OOO 0.000 O. 0.000

,.TUN 0.00000 0.000 0.000 0.000 0. 0.000

JUL 58.44080 11 17 98.F 75.F 521.270 0.000 0.000 3645. 55.710

AUG 0. 00000 0.000 0.000 0.000 0. 0.000

SEP O. 00000 O. 000 O. 000 O. 000 O. O. 000

OCT 0.00000 0.000 0. 000 0.000 0. 0.000

NOV 0.00000 0.000 0.000 0.000 0. 0.000

DEC 0.00000 0.000 0.000 0.000 0. 0.000
.....................................................

TOTAL 58.477 -43.032 5187.

MAX 521.270 -48 I.413 55.710
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OFFICE BUILDING & OPEN ATRIA VAV SYST_ IN OFFICE & PSZ IN ATRIA DOE- 2.1E-001 Wed Nov I0 15z17z48 19)3LDL RUN 4

ICE THERMAL ENERGY STORAGE FOR OFFICE STORAGE PRIORITY SAMP3. INP RUN 4

REPORT- LS-D BUILDING MONTHLY LOADS SUI_4ARY WEATHER FILE- TRY CHICAGO
........ . ........................................................................................................................

........ COOLING ................ _EAT ING ........... E L _ C - - -

MAXIMt_ 14AXIMUH ELEC- MAXIMD_

COOLING TIME DRY- WET- COOLING HEATING TIME DRY- WET- HEATING TRICAL ELEC

ENERGY OF MAX BULB BULB LOAD ENERGY OF MAX BULB BULB LOAD ENERGY LOAD

MONTH (MBTU) DY HR TEMP TEMP (KBTU/HR) (MBTU) DY HR Tn4P TEMP (KRTUIHR) (IO_H) (KW)

JAN 7.94325 31 16 30.F 23.F 177.351 -129.777 I 7 -l.F -1.F -429.312 15846. 55.710

FEB 9.50615 28 15 52.F 42.F 176.826 -111.003 4 6 7.F 6.F -379.896 13742. 55.710

MAR 22.15135 3 17 78.P 61.P 265.525 -82.148 24 6 8.F 7.F -398.359 15191. 55.710

APR 54.60360 28 15 74.F 66.P 333.988 -34.529 8 6 32.F 29.F -266.356 15799. 55.710

MAY 76.50200 20 15 77.F 68.P 390.407 -16.854 9 5 40.F 38.F -167.472 15191. 55.710

JUN 112.52828 20 17 91.F 78.F 448.687 -2.786 23 5 52.F 48.F -80.445 15144. 55.710

JUt.+ 156.99287 9 17 97.F 73.F 470.385 -0.050 23 5 61.P 60.F -8.847 15846. 55.710

AUG 132.43343 19 17 90.F 71.P 452.372 -0.304 5 5 55.F 54.P -28.938 15191. 55.710

SEP 78.25076 11 16 86.F 72.P 408.915 -11.132 22 5 35.F 31.F -158.603 15144. 55.710

OCT 46.67908 I0 16 68.P 53.P 302.121 -32.728 20 5 41.F 35.F -207.489 15846. 55.710

NOV 17.92756 6 15 52.F 43.P 231.861 -78.601 15 6 28.F 26.P -290.311 13179. 55.710

DEC 8.82741 I0 15 41.F 35.F 148.787 -116.382 26 6 15.F 15.F -342.215 15846. 55.710
.....................................................

TOTAL 724.346 -616.292 181962.

MAX 470.385 -429.312 55.710
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OFFICE BUILDING & OPEN ATRIA VAV SYSTEM IN OFFICE & ?SZ IN ATRIA DOE-2.1E-001 Wed Nov I0 15.17.48 1993SDL RUN 4

ICE THERMAL ENERGY STORAGE FOR OFFICE STORAGE PRIORITY SAMP3. INP RUN 4

REPORT- SV-A SYSTD_ DESIGN PARAMETERS FS-SYSI WEATHER FILE- TRY CHICAGO
...................................... . ......................... . .................................................................

SYST_ SYSTEM ALTITUDE FLOOR AREA MAX i

NAME TYPE MULTIPLIER (SQFT) PEOPLE

FS-SYS 1 PSZ I.020 4800.0 12.

SUPPLY RETURN OUTSIDE COOLING HEATING COOLING HEATING HEAT PUMP

FAN ELEC DELTA-T FAN ELEC DELTA-T AIR CAPACITY SENSIBLE CAPACITY EIR EIR SUPP-HEAT

(CFH) (KW) (F) (CRd) (KW) (F) PATIO (KBTU/HR) (SHR) (KBTU/HR) (BTUIBTU) (BTU/BTU) (KBTU/HR)

4243. 3.255 2.4 0. 0.000 0.0 0.120 139.776 0.673 -135.998 0.36 0.37 -173.352

SUPPLY EXHAUST MINIMUM OUTSIDE COOLING EXTRACTION HEATING ADDITION

ZONE FLOW FLOW FAN FLOW AIR FLOW CAPACITY SENSIBLE RATE CAPACITY RATE

NAME (CFM) (CFM) (KW) RATIO (CFH) (KBTU/HR) (SHR) (KBTU/HR) (KBTU/HR) (KBTUJHR) MULTIPLIER

ATZI 2289. 0. 0.000 1.000 255. 0.00 0.00 46.97 0.00 -79.11 1.0

ATZ2 1954. 0. 0.000 1.000 255. 0.00 0.00 40.09 0.00 .-67.52 1.0

EQUIP-RM O. O. 0.000 0.000 O. 0.00 0.00 0.00 0.00 0.00 1.0
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OFFICE BUILDING & OPEN ATRIA VAV SYSTEM IN OFFICE & PSZ IN ATRIA _OE-2.1E-00I Wed Nov 10 15_17..48 1993SDL RUN 4

ICE THERMAL ENERGY STORAGE FOR OFFICE STORAGE PRIORITY SAMP3. INP RUN 4

REPORT- SV-A SYSTEM DESIGN PARAMETERS OFF-SYS WF.ATHER FILE- TRY CHICAGO
............................. . ............................... . ...... _ ............................................................

SYSTEM SYSTEM ALTITUDE FLOOR AREA MAX

NAME TYPE MULTIPLIER (SOFT ) PEOPLE

OFF- SYS VAVS 1.020 23320.0 155.

SUPPLY RETURN OUTSIDE COOLI_)G HEATING COOLING HEATING

FAN ELEC DELTA-T FAN ELEC DELTA-T AIR CAPACITY SENSIBLE CAPACITY EIR EIR

(CPM) (KW) (F) (CFM) (lOt/) (F) RATIO (KBTU/HR) (SHR) (KBTUIHR) (BTU/BTU) (BTU/BTU)

32377. 33.869 3.3 0. 0.000 0.0 0.073 866.688 0.839 -1035.494 0.00 0.37

SUPPLY " EXI(AUST MINIMUM OUTSIDE COOLING EXTRACTION HEATING ADDITION

ZONE FIEW FLOW FAN FIOW AIR FLOW CAPACITY SENSIBLE PATE CAPACITY RATE

NAME (CFM ) (CFM ) (KW) RATIO (CFI4 ) (KBTU/HR) (SHR) (KBTU/HR) (KBTU/HR) (KBTU/HR) MULTIPLIER

BZ1 5815. 0. 0.000 0.300 329. 0.00 0.00 87.93 -345.42 -391.46 1.0

BZ2 1723. 0. 0.000 0.300 169. 0.00 0.00 26.05 -102.35 -126.32 1.0

BZ3 5017. 0. 0.000 0.300 329. 0.00 0.00 75.86 -298.01 -360.08 1.0

TZ1 6078. 0. 0.000 0.300 329. 0.00 0.00 91.90 -361.02 -409.07 1.0

TZ2 2120. 0. 0.000 0.300 169. 0.00 0.00 32.06 -125.94 -149.91 1.0

TZ3 6458. 0. 0.000 0.300 329. 0.00 0.00 97.65 -383.63 -438.81 1.0

IZI 2583. O. 0.000 0.300 361. 0.00 0.00 39.05 -153.40 -187.88 1.0

IZ2 2583. 0. 0.000 0.300 361. 0.00 0.00 39.05 -153.40 -187.88 1.0
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OFFICE BUILDING & OPEN ATRIA VAV SYSTEM IN OFFICE & PSZ IN ATRIA DOE-2.1E-001 Wed Nov I0 15_17z48 1993SDL RUN 4

ICE THERMAL ENERGY STORAGE FOR OFFICE STORAGE PRIORITY SAMP3.1NP RUN 4

REPORT- SS-D PI_ MONTHLY LOADS SUMMARY FOR PI_1 WEATHER FILE- TRY CHICAGO
.......................................................... . ....................... . ............ ... .............. . .......... . .... .

........ COOLING ................ HEATING ........... ELEC -o-

MAX IWOM MAXIM_ ELEC- HAXIM_

COOLING TIME DRY- WET- COOLING HEATING TIME DRY- WET- HEATING TRICAL ELEC

ENERGY OF MAX BULB BULB LOAD ENERGY OF MAX BULB BULB I,DAD ENERGY LOAD

MONTH (MBTU) DY HR TEMP TEHP (KBTU/HR) (HBTU) DY HR TEMP TEMP (KBTU/HR) (iO_l) (KW)

JAN 1.16159 22 7 33.F 32.F 60.873 0.000 0.000 52225 269.396

FEB 0.74904 27 7 36,F 33.? 57.332 0.000 0.000 41544 229.415

I_AR 1.96008 3 15 76.F 65.F 149,336 0.000 0,000 31667 235.856

APR 9.87502 28 16 74.F 66.F 250.646 0.000 0.OO0 20138 139.090

MAY 19.43415 21 14 85.F 75.F 394.489 0.000 0.000 17821 87.521

J_N 53.79815 20 18 91.F 78.F 523.800 0.000 0.000 18965 83,203

104.17480 14 I0 86.F 74.F 700.977 0.000 0.000 22494 94.172

AUG 80.33379 11 16 88.F 74.F 506.352 0.000 0.000 20519. 83.822

SEP 33.28735 11 17 86.F 72.F 429.160 0.000 0.000 18039. 79,677

CET 12.85266 30 17 74.F 67.F 190.136 0.000 0.000 19236. 148.039

NOV 0.50577 18 7 36.F 35.P 60.861 0.000 0.000 28055. 177.065

DEC 1.04643 12 7 33.F 33.F 59.792 0.000 0.000 46214. 228.922
......................................................

TOTAL 319.179 0.000 336899.

MAX 700.977 0.000 269.396

MAXIMI_DAILY INTEGRATED COOLING LOAD (DES DAY ) 10405.387 (KBTU)

I_IMUNDAILY INTEGRATED COOLINGLOAD (WTH FILE) 7001.286 (KBTU)
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OFFICE BUILDING & OPEN ATRIA VAV SYSTEM IN OFFICE & PSZ IN ATRIA DOE-2.1E-002 Wed Nov I0 15"17:48 1993SDL RUN 4

ICE THERMAL ENERGY STORAGE FOR OFFICE STORAGE PRIORITY SAMP3. INP RUN 4

REPORT- SS-Q HEAT PUMP COOLING SIR4MARY FOR PLANT1 WEATHER FILE- TRY CHICAGO
... .......... . ..... . ....................................... . .... . ................................. . ............. ... ....... .......

UNIT RUN TOTAL LOAD ENERGY IN AUXILIARY SUP UNIT SUP UNIT WASTE HEAT WASTE HEAT INDOOR FAN

TIME ON UNIT TO UNIT ]_]ERGY LOAD ENERGY GENERATED USE ENERGY

(HOURS) (MBTU) (MBTU) (MBTU) (MBTU) (MBTU) (MBTU) (MBTU) (MBTU)
......-... ....... . ......... . .............. ........ ........ ........ ... ............ . ..................

JAR 0. 0.000 0.000 0.038 0.000 0.000 0.000 0.000 0.000 2.091

FEB 0. 0.000 0.000 0.034 0.000 0.000 0.000 0.000 0.000 1.708

MAR 0. 0.000 0.000 0.034 0.000 0.000 0.000 0.000 0.000 1.958

APR 8. 1.022 0.317 0.020 0.000 0.000 0.000 0.000 0.000 2.832

MAY 39. 5.301 1.650 0.011 0.000 0.000 0.000 0.000 0.000 3.735

JUN 110. 15.345 4.876 0.000 0.000 0.000 0.000 0.000 0.000 5.351

JI/L 222. 30.666 10.100 0.000 0.000 0.000 0.000 0.000 0.000 8.118

AUG 185. 25.769 8.328 0.000 0.000 0.000 0.000 0.000 0.000 6.623

SEP 70. 9.454 3.064 0.004 0.000 0.000 0.000 0.000 0.000 4.163

OCT 9. 0.890 0.294 0.020 0.000 0.000 0.000 0.000 0.000 2.914

NOV O. 0.000 0.000 0.033 0.000 0.000 0.000 0.000 0.000 1.649

DEC O. 0.000 0.000 0.036 0.000 0.000 0.000 0.000 0.000 1.929
.................................................................................................

ANNUAL 643. 88.449 28.628 0.230 0.000 0.000 0.000 0.000 0.000 43.071

CSPF (WITH PARASITICS) = 1.23 (BTUIBTU)

CSPF (WITHOUT PARASITICS) = 3.09 (BTUIBTU)



{ { i

OFFICE BUILDING & OPEN ATRIA VAV SYSTEM IN OFFICE & PSZ IN ATRIA DOS-2.1E-001 Wed Nov I0 15z17z48 1993SDL RUN 4

ICE THERMAL ENERGY STORAGE FOR OFFICE STORAGE PRIORITY SAMP3. INP RUN 4

REPORT- SS-Q HEAT PUMP HEATING SUMMARY FOR PLANT1 WEATHER FILE- TRY CHICAGO
.................... ........... ..... ..................... ..................... ................ ...................................

UNIT RUN TOTAL LOAD ENERGY IN AUXILIARY SUP UNIT SUP UNIT WASTE HEAT WASTE HEAT DEFROST INDOOR FAN

TI/4E ON UNIT TO UNIT ENERGY LOAD EtJERGY GENERATED USE LOAD ENERGY

(HOURS) (MBTU) (HBTU) (HBTU) (NBTU) (MBTU) (MBTU} (MBTV) (MBTU) (MBTU)

JAN 224. -15.095 9.700 0.041 -104.548 104.548 0.000 0.000 -0.280 5.368

FEB 187. -12.908 8.084 0.038 -79.102 79.102 0.000 0.000 -0.198 4.685

MAR 112. -8.836 5.670 0.040 -42.846 42.846 0.000 0.000 -0.109 5.035

APR 22. -1.858 1.639 0.029 -5.738 5.738 0.000 0. 000 -0.034 4.220

MAY I. -0 .158 0.250 0. 016 -0.237 0.237 0.000 0. 000 O.000 3,080

JUN O. 0.000 0.005 0.000 0.000 0.000 0.000 0. 000 0.000 2.808

JUL O. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 4.474

AUG O. 0. 000 0.000 0.000 0.000 0.000 0.000 0. 000 0.000 3.235

SEP O. -0. 006 0.094 0.005 -0.009 0.009 0.000 0. 000 -0.002 2.542

OCT 9. -0. 930 0.932 0.025 -3.609 3.609 0.000 0.000 -0.014 3.769

NOV 104. -8.553 5.183 0.041 -39.418 39.418 0.000 0.000 -0.118 4.270

DEC 247. -17.471 1].009 0.038 -84.450 84.450 0.000 0.000 -0.367 5.506
.................................................................................................

AlgAL 906. -65.815 42.564 0.274 -359.957 359.957 0.000 0.000 -1.123 48.992

HSPF (WITH PARASITICS) = 1.05 (BTU/BTU)

HSPF [WITHOUT PARASITICS) : 1.05 (BTU/BTU)
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OFFICE BUILDING & OPEN ATRIA VAV SYSTEM IN OFFICE & PSZ IN ATRIA DOE-2.1E-001 Wed Nov I0 15.17548 1993SDL RUN 4

ICE THERMAL ENERGY STORAGE FOR OFFICE STORAGE PRIORITY SAMP3. INP RUN 4

REPORT- SS-A SYSTEM MONTHLY LOADS SUMMARY FOR FS-SYSI WEATHER FILE- TRY CHICAGO
. .............. . ..................................... . ........ . ........ ...................................... ..° ........ ..........

........ C O O L I N G ................ HEAT I N G ........... E L E C ° - -

MAX _ MAX IM_ ELEC- MAX IM_

COOLING TIME DRY- WET- COOLING HEATING TIME DRY- WET- HEATING TRICAL EL_C

ENERGY OF MAX BULB BULB LOAD ENERGY OF MAX BULB BULB LOAD ENERGY LOAD

NOh'TH (MBTU) DY HR TE_4P TEMP (KBTU/HR) (MBTU) DY HR TEMP TEMP (KBTU/HR) (l(k_l) (k'W)

JAN 0.00000 0.000 -21.459 2 10 5.F 4.F -165.825 6848. 55.132

FEB 0.00000 0.000 -16.224 24 10 20.P 18.F -147.473 5183. 43.515

MAR 0.00000 0.000 -9.905 24 10 7.F 5.P -138.640 3968. 47.166

APR 1.02246 29 16 68.F 63.F 60.729 -1.824 8 10 32.F 28.F -70.516 2560. 17.327

MAY 5.30144 21 14 85.F 75.P 97.036 -0.158 9 10 43.P 39.F -36.426 2449. 16.120

JUN 15.34491 20 16 90.F 77.F 129.905 0.000 24 9 57.F 51.F -0.258 3333. 19.952

JUL 30.66633 14 12 91.F 76.F 134.876 0.000 0.000 4995. 20.528

AUG 25.76921 11 16 88.F 74.F 127.902 0.000 0.000 4386. 19.913

SEP 9.45394 II 15 87.F 72.F 118.094 -0.005 22 8 34.F 31.F -0.%41 2814. 18.704

OCT 0.89038 31 14 76.F 66.F 50.796 -0.916 20 I0 42.F 36.F -64.854 2343. 16.009

NOV 0.00000 0.000 -8.508 14 10 29.F. 28.F -93.171 3221. 25.407

DEC 0.00000 0.000 -18.745 22 I0 22.F 22.F -149.223 5764. 45.257
.....................................................

TOTAL 88.449 -77.743 47862.

MAX 134.876 -165.825 55.132
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OFFICE BUILDING & OPEN ATRIA VAV SYSTEM IN OFFICE & PSZ IN ATRIA DOE-2.1E-O01 Wed Nov I0 15x17:48 1993SD5 RUN 4

ICE THERMAL ENERGY STORAGE FOR OFFICE STORAGE PRIORITY SAMP3.INP RUN 4

REPORT- SS-J S¥STI_4 PEAK HEATING AND COOLING DAYS FOR PS-SYS1 DESIGN DAY WEATHER FILE- TRY CHICAGO
................. ...... ..-............... ......... ... .......... . .......... .. ..... ........... ..... . ....... .... ..... ........... ....

..... COOLING ........ HEATING- - - DAY COOLING PEAK

JUL 7 JAN 2 JUL 7

HOURLY HOORLY HOURLY
COOLING SENSIBLE DRY- WET- HEATING DRY- WET- COOLING SENSIBLE DRY- WET-

LOAD HEAT BULB BULB LOAD BULB BULB LOAD HEAT BULB BULB
HOUR (KBTU) RATIO TEMP TEHP (KBTU) TEHP TEHP (KBTU) RATIO Tg4P TEMP

1 0.000 0.000 89.P 70.P 0.000 -4.F -4.F 0.000 0.000 89.P 70.F
2 0.000 0.000 88.P 70.F 0.000 -4.F -4.F 0.000 0.000 88.P 70.F

3 0.000 0.000 87.P 69.P 0.000 -4.F "4.F 0.000 0.000 87.P 69.P
4 0.000 0.000 87.P 69.P 0.000 -4.F -4.F 0.0_0 0.000 87.P 69.P
5 123.831 * 0.998 86.F 68.P 0.000 -3,F -3.F 123.831 * 0.998 86.P 68.F
6 118.760 * 0.996 86.F 68.F -151.031 -2.F -2.F 118.760 * 0.996 86.F 68.F

7 131.640 * 0.952 86.F 68.F -165.150 -I.F -1.F 131.640 * 0.952 86.P 68.F

8 128.995 * 0.948 86.F 68.F -170.566 0.F 0.F 128.995 * 0.948 86.F 68.F

9 132.718 * 0.926 87.F 69.F -164.103 1.F I.F 132.718 * 0.926 87.F 69.F

10 135.400 * 0.922 89.F 69.F -162.829 2.F 2.F 135.400 * 0.922 89.F 69.F

11 136.128 * 0.917 92.F 71.F -150.740 3.F 3.F 136.128 * 0.917 92.F 71.F
12 135 450 * 0.915 94.F 72.P -134.592 4,F 4,F 135.450 * 0.915 94.F 72.F
13 135 096 * 0.910 96.F 73.F -110.465 5.F 5.F 135.096 * 0.910 96.F 73.F

14 134 813 * 0.903 97.F 74.F -99.900 5.F 5.F 134.813 * 0.903 97.F 74.F
15 133 828 * 0.899 98.F 74.F -97.127 6.F 6.F 133.828 * 0.899 98.F 74.F

16 132 562 * 0.898 97.F 74.F -101.290 5.F 5.F 132.562 * 0.898 97.F 74.F

17 131 434 * 0.898 97.F 74.F -111.211 5.F 5.F 131.434 * 0.898 97.F 74.F

18 111 545 * 0.996 97.F 74.F -113.314 4.F 4.F 111.545 * 0.996 97.F 74.F
19 119.696 * 0.996 96.F 74.F -119.721 3.F 3.F 119.696 * 0.996 96.F 74.F

20 123.418 * 0.996 95.F 73.F -122.178 1.F 2.F 123.418 * 0.996 95.F 73.F

21 0.000 0.000 94.F 73.F -124.294 0.F 0.F 0.000 0.000 94.F 73.F

22 0.000 0.000 93.F 72.F 0.000 -l.F -I.F 0.000 0.000 93.F 72.P

23 0.000 0.000 92.P 71.F 0.000 -3.F -2.F 0.000 0.000 92.F 71.F

24 0.000 0.000 90.F 71.F 0.000 -4.F -3.F 0.000 0.000 90.F 71.F

SUM 2065.3]2

MAX 136.128 -170.566

SYSTI'_I- TYPE PSZ SOFT/TON 423.1
COOLING PEAK 28,36 (BTU/HR- SQFT) HEATING PEAK -35.53 (BTU/HR- SOFT)
SUPPLY AIR PEAK FLOW 0.88 (CF14/SOPT) MIN-OA/PERSON 42,50 (CFI4)
OA FRAC AT CLG PEAK 0.120 OA FRAC AT HTG PEAK 0.120

* ASTERISKS INDICATE HOURS LOADS NOT MET
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OPPICE BUILDING & OPENATRIA VAV SYSTEMIN OFFICE & PgZ IN ATRIA DOE-2.1E-001 Wed Nov 10 15_17_48 19939DL RUN 4
ICE THERMALENERGYSTORAGEFOR OFPICE STORAGEPRIORITY SAMP3.INP RUN 4

REPORT-SS*J SYSTEMPEAKHEATINGANDCOOLINGDAYSFOR FS-SYS! WEATHERPILE- TRY CHICAGO
.......................-...... .... ...... ..... .. .... .................................... ........ ........................-.....---..

..... COOLING ........ HEATING- - - DAY COOLING PEAK

JUL 14 JAN 2 JUL 14

HOURLY HOURLY HOURLY
COOLING SENSIBLE DRY- WET- HEATING DRY- WET- COOLING SENSIBLE DRY- WET-

LOAD HEAT BULB BULB LOAD BULB BULB LOAD HEAT BULB BULB
HOUR (KBTU) PATIO TEMP TQ4P (KBTU) Tm4P TEMP (KBTU) PATIO TID4P TEMP

I 0.000 0.000 83.P 72.P 0.000 1.P O.P 0.000 0.000 83.P 72.F
2 0.000 0.000 81.P 72.F 0.000 l.P 0.F 0.000 0.000 81.P 72.P
3 0.000 0.000 90,P 71.P 0.000 1.P 0.F 0.000 0.000 $0.P 71.P
4 0.000 0.000 78.P 71.F 0.000 2.F l.f 0.000 0,000 78.F 71.P
5 0.000 0.000 77.P 70.F 0.000 2.P 1.F 0.000 0.000 77.P 70.F
6 109.579 * 0,969 78.P 71.F 0.000 2.F t.F 109.579 * 0.989 78,F 71.F
7 126.128 " 0.860 79.P 71.F -143,108 3.F 2.F 128.128 " 0.860 79,P 71.F
8 127.690 0.658 82.P 72.F -144.668 4,P 3.F 127.660 0.858 62.P 72.P
9 130.021 0.836 86.P 74.F -137.546 4.F 3.F 130.021 0.836 86.P 74.F
10 130.956 * 0.845 88.P 74.P -165.825 5.P 4.P 130.956 * 0.845 88.P 74.P
11 134.876 * 0.832 91.P 76.F -148.196 6.F 5.F 134.876 " 0.632 91.P 76.P
12 131.300 * 0.848 94.F 76.F -135.541 8.F 7.P 131.300 * 0.848 94.P 76.F
13 132.375 * 0.845 96.F 77.F -129.628 9.F 9.F 132.375 * 0.845 96.P 77.P
14 128.703 * 0.844 87.P 74.P -122.642 11.F ll.P 128.703 * 0.844 87.F 74.F
15 128.116 * 0.837 76.F 71.F -120.576 12.F 12.F 128.116 * 0.837 76.P 71.P
16 128.461 * 0.831 78.P 72.F -117.240 14.F 13.F 128.461 " 0.831 78.F 72.P
17 126.874 0.830 78.P 72.F -113.889 IS.F 14.P 126.874 0.830 78.F 72.F
18 104.379 0.994 89.F 75.F -111.489 15,F 15.F 104.379 0.994 89,F 75.F
19 105.273 0.995 87.P 75.P -112.612 17.P 16.F 105.273 0.995 97.P 75.F
20 I04.677 0.996 84.F 74.F -111.856 17.F 16.P 104.677 0.996 84.F 74.F
21 0.000 0.000 84.P 74.F -I08.783 18.F 18.F 0.000 0.000 84.P 74.P
22 0.000 0.000 82.P 74.F 0,000 17.F 17.F 0.000 0.000 82.F 74.F
23 0.000 0.000 80.P 72.F 0.000 17.P 17.P 0.000 0.000 80.F 72.F
24 0.000 0.000 78.P 72.F 0.000 17.F 17.F 0.000 0.000 78.P 72.P

................. . .......

SUM 1851.399
MAX 134.876 -165.825

SYSTEM-TYPE PSZ SOFT/TON 427.1
COOLINGPEAK 28.10 (STU/HR- SQFT) HEATINGPEAK -34.55 (BTU/HR- SQFT)
SUPPLYAIR PEAKgLOW 0.89 (CPH/SOFT) NIN-OA/PERSON 42.50 (CPH )
OA FRAC AT CLO PEAK 0,120 OA PRAC AT HTG PEAK 0.120

• ASTERISKS INDICATE HOURS LOADS NOT MET
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OFFICE BUILDING & OPENATRIA VAV SYSTEMIN OFFICE & PSI IN ATRIA DOE-2.1E-001 Wed Nov 10 15117848 1993_DL RUN 4
ICE THERMALE24ERGYSTORAGEFOR OFFICE STORAGEPRIORITY SAHP3.INP RUN4

REPORT-9S-Q HEAT PUMPCOOLINGSUMMARYFOR FS-SY$1 WEATHERFILE- TRY CHICAGO
............ ....... .......................... ...... .. ...... ............ ......... ........................ .......... ...............

UNIT RUN TOTAL LOAD ENERGYIN AUXILIARY SUP UNIT SUPUNIT WASTEHRAT WASTEHEAT INDOORFAN
TIME ON UNIT TO UNIT EHERGY LOAD ENERGY GENERATED USE ENERGY

(HOURS) (HBTU) (HBTU) (MBTU) (M_U) (_TU) (HBTU) (I_TU) (HBTU)
.......... .......... .......... .......... .......... .......... .......... .......... .......... ..........

JAN 0. 0. 000 0. 000 0.038 0. 000 0.000 0. 000 0.000 0.000 0.194

TEB 0. 0. 000 0. 000 0.034 0. O00 0.000 0. 000 O.000 0.000 0,094

liAR 0. 0.000 0.000 0.034 0.000 0.000 0.000 0.000 0.000 0.194

APR 8. 1.022 0.317 0.020 0.000 0.000 0.000 0.000 0.000 1.039

NAY 39. 5.301 1.650 0.011 0.000 0.000 0.000 0.000 0.000 1.966

JUN 110. 15.345 4.876 0.000 0.000 O.0O0 0.00O 0.000 0.000 2.949

JUL 222. 30.666 10.100 0.000 0.000 0.000 0.00O O.000 0.000 3.655

AUG 185. 25.769 8.328 0.000 0.000 0.000 0.000 0.000 0.000 3.438

$EP 70. 9.454 3.064 0.004 0.000 O.0O0 0.00O O.000 0.000 2.460

OCT 9. 0.890 0.294 0.020 0.000 0.000 0.000 0.000 0.000 1.294

NOV O. 0,000 0.000 0.033 0.000 0.000 O.OOO 0.000 0.000 0.144

DEC O. 0.000 0.000 0.036 0.000 0.000 O.OOO 0.000 0.000 0.044
..................................... . ........................ . .... . ..................... . .... ...

ANNUAL 643. 88,449 28.628 0.230 0.000 0.000 0,000 0.000 0.000 17.473

CSPF (WITH PARASITICS) = 1.91 (8TUIBTU)

CSPF (WITHOUT PAPASITICS) = 3.09 (BTUIBTU)
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O_ICB BUILDING& OPENATRIA VAV $YSTEHIN 0F7IC£ & PSI IN ATRIA DOE-2.IE-001 Wed Nov 10 15s17_4$ 1993SDL RUN 4
]C£ THERHADENEROY9?ORAO£FOR OFPIC£ STOILAO£PRIORITY 9H4P3.INP RUN4

REPORT-$$-Q HEAT PUNPHEATINGSUMMARYFOR FS-SYS1 WEATHERPILE- TRY CHICAGO
.............-...... °.......... °............................ °................ ° °..-....................................... .... . .....

UN1TRUN TOTAl, LOAD ENERGYIN AUXILIARY SUPUNIT SUP UNIT WAg?£HEAT WASTEHEAT DEFROST INDOORFAN
TINE O14UNIT TO UNIT D1ERGY LOAD ENERGY GENERATED USE IOAD ENERGY

(ItOUPJ) (IGTU) (I_mTU) (Mlrru) (NBTU) (I4BTU) (I4_U) (MBTU) (ME?U) (N_U)

JAN 224. -15.095 9.700 0.041 -6.644 6.644 0.000 0.000 *0,380 3.471

FEB 187. -12.908 8.084 0.038 -3.514 3.514 0.000 0.000 -0.198 3.071

NAR 112. -8.036 5.670 0.040 -1.178 1.178 0.000 0.000 -0.109 3,271

APR 22. -1.058 1.639 0.029 0.000 0,000 0.000 0.000 -0.034 2.427

NAY 1. -0.150 0.250 0.016 0.000 0.000 0,000 0.000 0.000 1.311

O. 0.000 0.005 0.000 0.000 0.000 0.000 0.000 0.000 0.405

O. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.011

AUG 0. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.050

$£P O. -0.006 0.094 O.OOS 0.000 0.000 0.000 0.000 -0.002 0.839

OCT 9. -0.930 0.932 0.025 0.000 0.000 0.000 0.000 -0.014 2.149

NOV 104. -8.553 5.183 0.041 -0.073 0.073 0.000 0.000 -0.118 2.766

DEC 247. -17.471 11,009 0.038 -1.641 1,641 0.000 0.000 -0.367 3.621
.-... ......... . .... . .... . ........... . . ......... ....-..... ......... . . .... ... ...... ... .... .........

ANNUAl, 906. -65.815 42.564 0.274 -13.051 13.051 0.000 0.000 -_ I_ 23.394 "

HSPF (WITH PARASITICS) = 1.28 (BTUIBTU)

HSFP (WITHOUT FARASITICS)= 1.40 (BTUIBTU)
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[ I

OFFICE BUILDINO& OFENATRIA VAV$YSTD4 IN OFFICE& PSZ IN ATRI_ DOE-2.1E-001 Nod Nov 10 15slTs48 1993$DL RUN 4
ICE THERI4AL_IERGY STOPAOEFOR OFFICE 9']'ORAaEPRIORITY SAHP3.INP RUN4

REPOi_T- 9$-A SY_DI HOI_J'HLYLOADSSUk_RY FOR OFP-SY$ WEATHERFILE- TRY CHICAOO
---_----_-_--_----------O---_---_--_-------_-----_-----_--_--_---_-_-_-----_---_--_-_--_-------*---------------_------_-

_IHt_ P.AXlMUN m.EC- _O_IM_4
COOLINO TIME DRY- NET- COOLING HEA?IHG TIME DRY- NET- HEATING ?RICAL EL_

gHEROY O_' I4_X BULB BULB LOJU) ENERGY OF I47LX BUI.,B BULB LOKI) gNEROY LOAD
14OlfrH (14BTU) DY HR TDIP T_IP (KBTU/HR) (I,mTU) DY HR TDIP TIDIP (KBTU/HR) (KWH) (K_)

JAN 1.16159 22 7 33.F 32.F 60,873 -100,279 2 10 5.g 4.F -540,671 45377. 214.264

FEB 0.74904 27 7 36.F 33.F 57.332 -76,824 24 7 20.F 18.F -452.024 36361. 185.900

IRAR 1.96008 3 15 76.P 6S.F 149.336 -42,317 24 10 7.P 5.F -453,387 27699. 188,690

APR 9.87502 28 16 74.P 66.P 250.646 -5.752 7 10 49.F 44.P -238.333 17578, 125.679

MAY 19.43415 21 14 85.F ?5.P 394.489 -0,237 9 10 43.P 39.P -69.098 15373. 76.093

JUN 53.79815 20 18 91.F ?8.F 523.800 0.000 0.000 15632. 65.407

JUL 104.17480 14 10 86,P 74.P 700.977 0.000 0.000 17500. 74.731

AUO 80.33379 11 16 88.F 74.P 506.352 0.000 0.000 16133. 64.852

SgP 33.28735 11 17 86.P 72.F 429.160 -0.009 23 10 46.P 40.P -3.974 15225. 61.3S6

OCT 12.85266 30 17 74.F 67.F 190,136 -3.618 20 10 42.F 36.F -265.856 16893. 133,743

NOV 0.50577 18 7 36.P 35.P 60,861 -39,520 28 7 26.P 24.F -352.569 24833. 156.303

DEC 1.04643 12 7 33.F 33.P 59.792 -83.487 22 10 22.P 22.F -436.236 40450. 183.665

"" .... "'" "'''' ........................... "" ..... "'''' _/

,
TOTAL 319,179 -352.043 289056.

700.977 -540.671 214,264
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OFFICE BUILDING & OPEN ATRIA VAV SYSTF/_ IN OFFICE & PSZ IN ATRIA DOE-2.1E-001 Wed Nov I0 15:17:48 1993SDL RUN 4

ICE THERMAL ENERGY STORAGE FOR OFFICE STORAGE PRIORITY SAMP3. INP RUN 4

REPORT- SS-J SYSTEM PEAK HEATING AND COOLING DAYS FOR OFF-SYS DESIGN DAY WEATHER FILE- TRY CHICAGO
..................................................................................................................................

..... COOLING ........ HEATING--- DAY COOLING PEAK

JUL 7 JAN 2 JUL 7

HOURLY HOURLY HOURLY

COOLING SENSIBLE DRY- WET- HEATING DRY- WET- COOLING SENSIBLE DRY- WET-
LOAD HEAT BULB BULB LOAD BULB BULB LOAD HEAT BULB BULB

HOUR (KETU) RATIO TEMP TEMP (KBTU) TEMP TEMP (KBTU) RATIO TI_P T_P

I O.000 0.000 89.F 70.F -311.526 -4.F -4.F 0.000 0.000 89.F 70.F

2 0.000 0.000 88.F 70.F -314.872 -4.F -4.F 0.000 0.000 88.F 70.F

3 0.000 0.000 87.F 69.F -317.335 -4.F -4.F 0.000 0.000 87.F 69.F

4 O.000 0.000 87.F 69.F -319.004 -4.F -4.F 0.000 0.000 87.F 69.F

5 O.000 0.000 86.F 68.F -319.910 -3.F -3.F 0.000 0.000 86.F 68.F

6 0.000 0.000 86.F 68.F -320.118 -2.F -2.F 0.000 0.000 86.F 68.F

7 1169.802 t 0 987 86.F 68.F -590.608 -l.F -I.F 1169.802 * 0.987 86.F 68.F

8 894.386 _ 0.)87 86.F 68.F -642.232 0.F 0.F 894.386 t 0.987 86.F 68.F

9 970.268 * 0 960 87.F 69.F -576.015 I.F I.F 970.268 _ 0.960 87.F 69.F

10 961.957 * 0 955 89.F 69.F -593.530 2.F 2.F 961.957 " 0.955 89.F 69.F

11 956.382 * 0 949 92.F 71.F -519.670 3.F 3.F 956.382 * 0.949 92.F 71.F

12 932 543 * 0 949 94.F 72.F -466.235 4.F 4.F 932.543 _ 0.949 94.F 72.F

13 919 971 * 0 943 96.F 73.F -432.169 5.F 5.F 919.971 * 0.943 96.F 73.F

14 920 658 " 0 934 97.F 74.F -389.804 5.F 5.F 920.658 * 0.934 97 F 74.F

15 910 681 " 0 930 98.F 74.F -343.544 6.F 6.F 910.681 * 0.930 98 F 74.F

16 894 139 * 0 928 97.F 74.F -320.297 5.F 5.F 894.139 * 0.928 97 F 74.F

17 874 522 * 0.927 97.F 74.F -317.586 5.F 5.F 874.522 * 0.927 97 F 74.F

18 0 000 0.000 97.F 74.F -309.581 4.F 4.F 0.000 0.000 97 F 74.F

19 0 000 0.000 96.F 74.F -365 914 3.F 3.F 0.000 0.000 96 F 74.F

20 0.000 0.000 95.F 73.F -369 II0 l.P 2.F 0.000 0.000 95.F 73.F

21 0.000 0.000 94.F 73.F -372 566 0.F 0.F 0.000 0.000 94.F 73.F

22 0.000 0.000 93.F 72.F 0 000 -I.F -I.F 0.000 0.000 93.F 72.F

23 0.000 0.000 92.? 71.F -20 463 -3.F -2.F 0.000 0.000 92.F 71.F

24 0.000 0.000 90.F 71.F -60 780 -4.F -3.F 0.000 0.000 90.F 71.F
.........................

SUM 10405.312

MAX 1169.802 -642.232

SYSTEM-TYPE VAVS SQFT/TON 239.2

COOLING PEAK 50.16 (BTU/HR- SQFT) HEATING PEAK -27.54 (BTUIHR- SQFT)

SUPPLY AIR PEAK FLOW 1.39 (CFM/SQFT) MIN-OA/PERSON 15.30 (CFM)
OA FRAC AT CLG PEAK 0.075 OA FRAC AT HTG PEAK 0.243

* ASTERISKS INDICATE HOURS LOADS NOT MET
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OFFICE BUILDING & OPEN ATRIA VAV SYSTEM IN OFFICE & PSZ IN ATRIA DOE-2.1E-001 Wed Nov I0 15:17:48 1993SDL RUN 4

ICE THERMAL ENERGY STORAGE FOR OFFICE STORAGE PRIORITY SAMP3. INP RUN 4

REPORT- SS-J SYSTD4 PEAK HEATING AND COOLING DAYS FOR OFF-SYS WF_ATHER FILE- TRY CHICAGO
.................................................................................................................................

..... COOLING ..... H EAT I NG- - - DAY COOLING PEAK

JUL 14 JAN 2 JUL 14

HOURLY HOURLY HOURLY

COOLING SENSIBLE DRY- W%'T- HEATING DRY- WET- COOLING SENSIBLE DRY- WET-

LOAD HEAT BULB BULB LOAD BULB BULB LOAD HEAT BULB BULB

HOUR (KBTU) RATIO TEMP TEMP (KBTU) TENP TEMP (KBTU) RATIO TEMP TEMP

1 0.000 0.000 83.F 72.F -231.415 1.P 0.F 0.000 0.000 83.F 72.P

2 0.000 0.000 81.F 72.F -234.666 l.P 0.F 0.000 0.000 81.F 72.F

3 0.000 0.000 80.F 71.F -237.541 I.F 0.F 0.000 0.000 80.F 71.F

4 0.000 0.000 78.P 71.F -239.997 2.F 1.P 0.000 0.000 78.F 71.F
5 0.000 0.000 77.F 70.F -256.413 2.F I.F 0.000 0.000 77.F 70.F

6 0.000 0.000 78.F 71.F -243.484 2.F 1.F 0.000 0.000 78.F 71.F

7 635.572 0.924 79.F 71.P -483.920 3.F 2.F 635.572 0.924 79.F 71.F

8 631.693 0.908 82.F 72.F -478 866 4.F 3.F 631.693 0.908 82.F 72.F

9 700.977 0.878 86.F 74.F -448 579 4.F 3.F 700.977 0.878 86.F 74.F

10 687.604 0.885 88.F 74.F -540 671 5.F 4.F 687.604 0.885 88.F 74.F

11 685.648 0.869 91.F 76.F -475 001 6.F 5.F 685.648 0.869 91.F 76.F

12 645.526 0.882 94.F 76.F -410 687 8.F 7.F 645.526 0.882 94.F 76.F

13 651.644 0.876 96.F 77.F -379 031 9.F 9.F 651.644 0.876 96.F 77.F

14 627.237 0.873 87.F 74.F -339 156 II.F ll.F 627.237 0.873 87.F 74.F

15 597 162 0.870 76.F 71.F -309 246 12.F 12.F 597.162 0.870 76.F 71.F

16 577 640 0.860 78.F 72.F -285 797 14.F 13.F 577.640 0.860 78.F 72.P

17 560 584 0.856 78.F 72.P -265 645 15.F 14 F 560.584 0.856 78.F 72.F

18 0 000 0.000 89.F 75.F -250 790 15.F 15 F 0.000 0.000 89.F 75.F

19 0 000 0.000 87.F 75.F -294.339 17.F 16 F 0.000 0.000 87.F 75.F

20 0 000 0.000 84.F 74.F -290.969 17.F 16 F 0.000 0.000 84.F 74.F

21 0 000 0.000 84.F 74.P -281.007 18.F ]8 F 0.000 0.000 84.F 74.F

22 0 000 0.000 82.F 74.F 0.000 17.F 17 F 0.000 0.000 82.F 74.F

23 0 000 0.000 80.F 72.F 0.000 17.F 17.F 0.000 0.000 80.F 72.F

24 0 000 0.000 78.F 72.F 0.000 17.F 17.F 0.000 0.000 78.F 72.F
............. L ...........

SUM 700 I.287

MAX 700. 977 -540.671

SYSTEM-TYPE VAVS SQFTITON 399.2

COOLING PEAK 30.06 (BTUIHR- SOFT) HEATING PEAK -23.18 (BTUIHR- SQFT)
SUPPLY AIR PEAK FLOW 1.39 (CFM/SQFT) MIN-OAIPERSON 15.30 (CFM)

OA FRAC AT CLG PEAK 0.092 OA FRAC AT HTG PEAK 0.245

* ASTERISKS INDICATE HOURS LOADS NOT MET

7.26



MESSAGE LIST FROM PLANT PROGRAN

TOWER WILL BE DEFINED FOR CHILLERS THAT NEED IT
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OFFICE BUILDING & OPEN ATRIA VAV SYSTEM IN OFFICE & PSZ IN ATRIA DOE-2.1E-O01 Wed Nov i0 15:17:48 1993PDL RUN 4

ICE THERMAL ENERGY STORAGE FOR OFFICE STORAGE PRIORITY SAMP3.1NP RUN 4

REPORT- PV-A EQUIPMENT SIZES WEATHER FILE- TRY CHICAGO
.................................................................................................................................

NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER

E Q U I P M E N T SIZE INSTD SIZE INSTD SIZE INSTD SIZE INSTD SIZE iNSTD SIZE INSTD

(MBTU/H) AVAIL (MBTU/H) AVAIL (MBTU/H) AVAIL (MBTU/H) AVAIL (MBTUIH) AVAIL (MBTU/H) AVAIL
.............. . ...............................................................

ELEC-DHW-HEATER 0.027 I I

OPEN-REC-CHLR 0.582 I 1

COOLING-TWR 0.736 I 1

CTANK-STORAGE 4. 842 1 1

COOL-STORE-RATE = 0.372 (MBTU/H)

COOL- SUPPLY-RATE: 0.440 (MBTU/H)
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OFFICE BUILDING & OPEN ATRIA VAV SYSTEM IN OFFICE & PSZ IN ATRIA DOE-2.1E-O01 Wed Nov I0 15:17:48 1993PDL RUN 4

ICE THERMAL ENERGY STORAGE FOR OFFICE STORAGE PRIORITY SAMP3. INP RUN 4

REPORT- PS-A PLANT ENERGY UTILIZATION SU_RY WEATHER FILE- TRY CHICAGO
.................................................................................................................................

S I T E E N E R G Y • SOURCE

2 3 4 5 6 7 8 9 10 II 12 13 * 14
t

TOTAL TOTAL TOTAL WASTED FUEL ELEC FUEL ELEC FUEL TOTAL TOTAL * TOTAL

HEAT COOLING EL_CTR RCVRED RCVRABL INPUT INPUT INPUT INPUT INPUT FUEL SITE * SOURCE

LOAD LOAD LOAD ENERGY ENERGY COOLING COOLING HEATING HEATING ELECT INPUT ENERGY * ENERGY

MONTH (MBTU) {MBTU) (MWH) (MBTU) (MBTU) (MBTU) (MWH) (MBTU) (MWH) (MBTU) (MBTU) (MBT_J) * (MBTU)
t .......

..... . ....................................................................................
t

JAN 7.0 1.5 54.8 0.0 0.0 0.0 0.2 0.0 36.5 0.0 0.0 186.9 • 560.7
t

FEB 6.4 0.9 43.8 0.0 0.0 0.0 0.1 0.0 28.0 0.0 0.0 149.5 * 448.5
t

MAR 7.1 2.4 34.3 0.0 0.0 0.0 0.3 0.0 16.7 0.0 0.0 117.0 " 351.1

APR 6.6 11.6 23.8 0.0 0.0 0.0 1.7 0.0 4.3 0.0 0.0 81.3 * 243.9

MAY 6.2 21.6 22.4 0.0 0.0 0.0 3.0 0.0 2.1 0.0 0.0 76.3 * 228.9
t

JUN 5.5 62.3 26.4 0.0 0.0 0.0 7.0 0.0 1.8 0.0 0.0 90.0 * 270.0

JUL 5.3 111.2 34.3 0.0 0.O 0.0 13.1 0.0 1.7 0.0 0.0 117.2 * 351.6
t

Q

AUG 5.2 87.7 30.2 0.0 0.0 0.0 10.4 0.0 1.7 0.0 0.0 103.0 * 308.9
t

SEP 5.1 31.4 23.1 0.0 0.0 0.0 4.3 0.0 1.7 0.0 0.0 78.9 " 236.8

OCT 5.1 14.9 23.1 0.0 0.0 0.0 2.1 0.0 3.2 0.0 0.0 78.8 * 236.3
t

NOV 5.7 0.6 30.0 0.0 0.0 0.0 0.I 0.0 15.0 0.0 0.0 102.5 * 307.6
11,

DEC 6.6 1.3 48.6 0.0 0.0 0.0 0.2 0.0 30.4 0.0 0.0 166.0 * 498.1
t

:::--::: ::::::: :::=:.: ::::::: :_::::: _:::::: ::::::: :=:=::: ::.::_: :-::::: :::-::: ::::::: w :::::::

TOTAL 72.5 347.5 394.8 0.0 0.0 0.0 42.5 0.0 I43.1 0.0 0.0 1347.4 * 4042.5

7.29



OFFICE BUILDING & OPEN ATRIA VAV SYSTEM IN OFFICE & PSZ IN ATRIA DOE-2.1E-001 Wed Nov 10 15"17=48 1993PDL RUN 4

ICE THERMAL ENERGY STORAGE FOR OFFICE STORAGE PRIORITY SAMP3. INP RUN 4

REPORT- PS-B MONTHLY UTILITY AND FUEL USE SUMMARY WEATHER FILE- TRY CHICAGO
.................................................................................................................................

ELECTRICITY

METER-1

MONTH BTU/UNIT: 3413./KWH

JAN

ENERGY CONSUMPTION (UNITS/MO) 54754.3

PEAK DD4AND (UNITS/HR OR DAY) 273.5

PEAK DAY/HR 2/10
FEB

ENERGY CONSUMPTION (UNITS/MO) 43796.5

PEAK DEMAND (UNITS/HR OR DAY) 233.9

PEAK DAY/HR 24/10
MAR

' ENERGY CONSUMPTION (UNITS/MO) 34288.5

PEAK DD4AND (UNITS/HR OR DAY) 240.0

PEAK DAY/HR 24/10
APR

ENERGY CONSUMPTION (UNITS/MO) 23822.9

PEAK Di_AND (UNITS/HR OR DAY) 143.1

PEAK DAY/HR 7/I0
MAY

ENERGY CONSUMPTION (UNITS/MO) 22355.1

PEAK DI_UkND (UNITS/HR OR DAY) 117.1

PEAK DAY/HR 21/14
JUN

ENERGY CONSUMPTION (UNITS/MO) 26371.9
PEAK DI_MAND (UNITS/HR OR DAY) 108.1

PEAK DAY/HR 20118
JUL

ENERGY CONSUMPTION (UNITSIMO) 34337.2

PEAK DID4AND (UNITS/HR OR DAY) 126.5
PEAK DAY/HR 14/12

AUG

ENERGY CONSUMPTION (UNITS/HO) 30167.7

PEAK DEMAND (UNITS/HR OR DAY) 107.5

PEAK DAYIHR 20/15
SEP

ENERGY CONSUMPTION (UNITS/MO) 23124.0

PEAK DI_4AND (UNITS/HR OR DAY) 123.7

PEAK DAY/HR II/17
OCT

ENERGY CONSUMPTION (UNITS/MO) 23074.4

PEAK D_%AND (UNITS/HR OR DAY) 151.4

PEAK DAY/HR 20/10
NOV

ENERGY CONSUMPTION (UNITS/MO) 30037.5

PEAK DEMAND (UNITS/HR OR DAY) 181.0
PEAK DAY/HR 28110

DEC

ENERGY CONSUMPTION (UNITS/MO) 48645.5

PEAK DI_vIAND (UNITS/fIR OR DAY) 233.5

PEAK DAYIHR 22/10
.......................

TOTAL

ENERGY CONSUMPTION (UNITS/YR) 394775,5

PEAK DI_%BLND (UNITS/HR OR DAY) 273.5

7.30



OFFICE BUILDING & OPEN ATRIA VAV SYSTEM IN OFFICE & PSZ IN ATRIA DOE-2.1E-001 Wed Nov I0 15:17:48 1993PDL RUN 4
ICE THERMAL ENERGY STORAGE FOR OFFICE STORAGE PRIORITY SAMP3. INP RUN 4

P_EI_3RT-PS-C EQUIPMENT PART LOAD OPERATION WEATHER FILE- TRY CHICAGO
.................................................................................................................................

TOTAL ANNUAL FALSE _.EC THERMAL
HOURS AT PERCENT PART IDAD RATIO HOURS LOAD LOAD USED USED

EQUIPMENT (MBTU) (MBTU) (KWH) (MBTU)
0 -- I0 -- 20 -- 30 -- 40 -- 50 -- 60 -- 70 -- 80 -- 90 -- I00 - 110+ .............................

ELEC-DHW-HEATER 3842 334 291 702 883 882 787 588 212 201 38 8760 72.5 0.0 23371. 0.0

3842 334 291 702 883 882 787 588 212 201 38

OPEN-REC-CHLR 154 265 271 94 52 51 29 7 9 585 0 1517 347.5 0.0 29064. 0.0

154 265 271 94 52 51 29 7 9 585 0

COOLING-TWR 481 334 209 376 I03 11 3 0 0 0 0 1517 440.4 0.0 1776. 0.0
481 334 209 376 103 11 3 0 O 0 0

CTANK- STORAGE 28 70 53 19 23 49 120 163 124 120 16 785 222.1 0.O 0. 0.0

785 0 0 0 0 0 0 0 0 0 0

HOT LOOP CIRCULATION PUMP ELECTRICAL USE = 0. KWH

COLD LOOP CIRCULATION PUMP ELECTRICAL USE = 3320. KWH

CONDENSER WATER PUMP ELECTRICAL USE = 1200. KWH

TOWER OR CONDENSER FAN ELECTRICAL USE -- 576. KWH

NOTES TO TABLE

I) THE FIRST PART LOAD ENTRY FOR EACH PIECE OF EQUIPMENT IS

THE HOURLY LOAD DIVIDED BY THE HOURLY OPERATING CAPACITY

2) THE SECOND PART LOAD ENTRY FOR EACH PIECE OF EQUIPMENT IS

THE HOURLY LOAD DIVIDED BY THE TOTAL INSTALLED CAPACITY

7.31



OFFICE BUILDING & OPEN ATRIA VAV SYSTEM IN OFFICE & PSZ IN ATRIA DOE-2.1E-001 Wed Nov I0 15:17z48 1993PDL RUN 4

ICE THERMAL ENERGY STORAGE FOR OFFICE STORAGE PRIORITY SAMP3.INP RUN 4

REPORT- PS-G ELECTRICAL LOAD SCATTER PLOT WEATHER FILE- TRY CHICAGO
.................................................................................................................................

TOTAL HOURS AT HOURLY DEMAND AND TIME OF DAY

HOUR IAM 2 3 4 5 6 7 8 9 10 11 12 IPM 2 3 4 5 6 7 8 9 10 11 12 TOTAL
......................................................... ............ . .......

327 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

301 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

276 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2

251 0 0 0 0 0 0 2 1 0 5 2 1 0 0 0 0 0 0 0 0 0 0 0 0 11 1

D 226 0 0 0 0 0 0 5 3 2 13 4 2 1 0 0 0 0 0 0 0 0 0 0 0 30

E 201 0 0 0 0 0 0 5 5 5 14 15 7 4 2 I I I 0 0 0 0 0 0 0 60

M K 176 0 0 0 0 0 0 18 12 9 26 14 17 15 11 6 2 3 3 2 2 I 0 0 0 141

A W 150 0 0 0 0 0 0 10 14 17 31 40 37 23 20 17 20 17 16 9 8 10 0 0 0 289

N 125 0 0 0 0 0 0 26 15 14 23 45 57 67 65 74 72 72 72 23 25 27 0 0 0 677

D 100 I 0 2 2 3 2 14 44 45 64 78 91 81 96 108 105 109 121 60 63 54 0 0 0 1143

75 I0 11 9 10 12 13 8 61 79 78 58 44 64 61 48 54 53 43 91 87 90 5 6 8 1003

50 73 72 67 60 39 36 182 117 99 15 15 13 13 12 23 21 20 20 101 101 103 80 76 76 1434

25 281 282 287 293 311 314 95 93 95 94 94 96 97 98 88 90 90 90 79 79 80 280 283 281 3970

:=: =:: ::: :== =:: :=: ::: :=: === :== _:= ::::=

PERCENT

TOTAL 1.01.01.01.00.90.84.85.15.17.67.37.16.76.56.66.46.56.55.15.15.11.01.00.9
DEMAND

PF.AK I:_._TRICAL LOAD BREAKDOWN

_OURCE KW
..................................

SYST_,{S LOAD 269.396 98.5

ELEC-DHW-NEATER 4.148 I.5
===:==::=

TOTAL 273.544

7.32



OFFICE BUILDING & OPEN ATRIA VAV SYSTID4 IN OFFICE & PSZ IN ATRIA DOE-2.1E-001 Wed Nov I0 15z17_48 1993PDL RUN 4

ICE THERMAL ENERGY STORAGE FOR OFFICE STORAGE PRIORITY SAMP3.1NP RUN 4

REPORT- BEPS BUILDING ENERGY PERFORMANCE SUMMARY WEATHER FILE- TRY CHICAGO
............................................................. . .................... . ..............................................

ENERGY TYPE: ELECTRICITY

UNITS: MBTU

CATEGORY OF USE

AREA LIGHTS 404.4

MISC EQUIPMT 216.6

SPACE HEAT 388.3

SPACE COOL 127.8

HEAT REJECT 6.1

PUMPS & MISC 11.8

VENT FANS 92.1

SUPPIRT HEAT 20.5

DOMHOT WATER 79.8

TOTAL 1347.4

TOTAL SITE ENERGY 1347.37 MBTU 50.1 KBTU/SOFT-YR GROSS-AREA 50.1 KBTUISOFT-YR NET-AREA

TOTAL SOURCE ENERGY 4042.51MBTU 150.2 KBTU/SQFT-YR GROSS-AREA 150.2 KBTU/SOFT-YR NET-AREA

PERCENT OF HOURS ANY SYSTEM ZONE OUTSIDE OF THROTTLING RANGE = 0.2

PERCENT OF HOURS ANY PLANT LOAD NOT SATISFIED = 0.0

NOTE: ENERGY IS APPORTIONED HOURLY TO ALL END-USE CATEGORIES.

7.33



OFFICE BUILDING & OPEN ATRIA VAV SYSTEM IN OFFICE & PSZ IN ATRIA DOE-2.1E-O01 Wed Nov 10 15:17:48 1993PDL Rig 4

ICE THERMAL ENERGY STORAGE FOR OFFICE STORAGE PRIORITY SAHP3. INP RUN 4

REPORT1 = HOURLY-REPORT PAGE 1 - 1
.................................................................................................................................

_DDHH OPEN-REC OPEN-REC OPEN-REC OPEN-REC CTANK- ST CTANK-ST CTANK-ST
- CHLR -CHLR -CHLR -CHLR ORAGE ORAGE ORAGE
LOAD AVAL CAP OPER PT ADJUSTED ENERGY ENERGY TOTAL IN

RATIO LD RATIO EIR RELEASED STORED STORAGE

BTU/HR FRAC.OR FRAC.OR BTU/BTU BTU/HR BTU/HR BTU/HR
MULT. MULT.

.... ( 1) .... ( 8) .... (10) .... (16) .... ( 1) .... ( 4) .... (14)
713 I 0. 0.000 0.000 0.000 0. 0. 4753928.

713 2 0, 0.000 0.000 0.000 0. 0. 4749946.

713 3 0. 0.000 0.000 0.000 0. 0. 4745965,

713 4 0. 0.000 0.000 O.000 0. 0. 4742085.

713 5 0. 0.000 0.000 0.000 0. 0. 4738306.

713 6 0. 0.000 0.000 0.000 0. 0. 4734527.
713 7 0. 0.000 0.00O 0.000 0 0. 4730649.

713 8 0. 0.000 0.00O 0.000 0 0. 4726472,

713 9 0. 0.000 0.000 0.00O 0 0. 4721696

71310 0. 0.000 0.000 0.000 0 0. 4716521

71311 0. 0.000 0.000 0.000 0 0. 4711047

71312 0. 0.000 0.000 0.000 0 0. 4705174
71313 0. 0.000 0.000 O.000 0 0. 4699102

71314 0. 0 000 0.000 0.000 320621 0. 4692932

71315 0. 0 000 0,00O 0.000 374187 0. 4366110

71316 0 0 000 0.000 0.000 380172 0. 3985800

71317 0 0 000 0.000 0.000 370997 0. 3599384

71318 372489 0 660 0.970 0.250 0 372489. 3222420

71319 372489 O 650 0.985 0.261 0 372489. 3589068

71320 372489 0.651 0.984 0.260 0 372489. 3955840

71321 372489 0.651 0.984 0.260 0 372489. 4322836

71322 152306 0.652 0.402 0.133 0. 152306. 4690055

71323 0 0.000 0.000 0.000 0. 0. 4837162

71324 0 0.000 0.000 0.000 0. 0. 4832063

DAILY SU_4ARY (JUL 13)

MN 0. 0,000 0.000 0.000 0. 0, 3222420.

MX 372489. 0,660 0.985 0.261 380172. 372489. 4837162.

SM 1642264. 3,263 4.324 1.164 1445976. 1642264. 107569088.

AV 68428. 0,136 0.180 0.049 60249. 68428. 4482046.

7.34



OFFICE BUILDING & OPEN ATRIA VAV SYSTEM IN OFFICE & PSZ IN ATRIA DOE-2.1E-001 Wed Nov I0 15717:48 _993PDL RUN 4

ICE THERMAL ENERGY STORAGE FOR OFFICE STORAGE PRIORITY SAMP3. INP RUN 4

REPORT1 = HOURLY-REPORT PAGE 2 - 1
.......................................................................................... . .......................................

OPEN- REC OPEN-REC OPEN-REC OPEN-REC CTANK- ST CTANK-ST CTANK- ST

-CHLR -CHLR -CHLR -CHLR ORAGE ORAGE ORAGE

LOAD AVAL CAP OPER PT ADJUSTED ENERGY ENERGY TOTAL IN
RATIO LD RATIO EIR RELEASED STORED STORAGE

BTU / NR FRAC.OR FRAC.OR BTU/ BTU BTU/HR BTU/H R BTU / HR
MULT. MULT.

.... ( I) .... ( 8) .... (I0) .... (16) .... ( I) .... ( 4) .... (14)
714 I 0. 0.000 0.000 0.000 0 0 4827165.

714 2 0. 0.000 0.000 0.000 0 0 4822468.

714 3 0 0.000 0.000 0.000 0 0 4817872.
714 4 0 0.000 0.000 0.000 0 0 4813477.

714 5 0 0.000 0.000 0.000 0 0 4809183.

714 6 0 0.000 0.000 0.000 0 0 4804790.

714 7 209385 1.054 0.341 0.109 440215 0 4800298.

714 8 205506 1.054 0.335 0.107 440215 0. 4355384.

714 9 274790 1.059 0.446 0.133 440215 0. 3910162.

71410 261418 1.055 0.426 0.129 440215 0. 3464832

71411 259462 1.055 0.422 0.128 440215 0. 3019294

71412 219340 1.049 0.359 0.114 440215 0. 2573548

71413 225458 1.051 0.369 0.116 440215 0. 2127694

71414 201051 1.045 0.330 0.108 440215 0. 1682832

71415 170976 1.049 0.280 0.095 440215 0. 1239162

71416 152779 1.050 0.250 0.087 438890 0. 795384

71417 221592 1.048 0.363 0 114 353020. 0. 353020

71418 372489 0.655 0.977 0 255 0. 372489. 0

71419 372489 0.651 0.983 0 260 0. 372489. 363614

71420 372489 0.651 0.984 0 260 0. 372489. 731952

71421 372489 0.652 0.982 0 259 0. 372489. 1100214

71422 372489 0.652 0.982 0 259 0. 372489. 1468600

71423 372489. 0.652 0.982 0 259 0. 372489. 1837110

71424 372489. 0.653 0.980 0 257 0. 372489. 2205744

DAILY SU]_4ARY (JUL 14)
O. 0.000 0.000 0.000 O. O. O.

MX 372489. 1.059 0.984 0.260 440215. 372489. 4827165.

SM 5009183. 16.134 10.793 3.049 4753842. 2607425. 64923800.
AV 208716. 0.672 0.450 0.127 198077. 108643. 2705158.

7.35
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OFFICE BUILDING & OPEN ATRIA VAV SYSTEM IN OFFICE & PSZ IN ATRIA DOE-2.1E-001 Wed Nov I0 15:17:48 1993PDL RUN 4

ICE THERMAL ENERGY STORAGE FOR OFFICE STORAGE PRIORITY SAMP3. INP RUN 4

REPORT1 = HOURLY-REPORT PAGE 3 - I
.................................................................................................................................

OPEN- REC OPEN-REC OPEN-REC OPEN-REC CTANK-ST CTANK- ST CTANK- ST

-CHLR -CHLR -CHLR -CHLR ORAGE ORAGE ORAGE

LOAD AVAL CAP OPER PT ADJUSTED ENERGY ENERGY TOTAL IN

RATIO LD RATIO EIR RELEASED STORED STORAGE

BTU/HR FRAC.OR FRAC.OR BTU/BTU BTU/NR BTU/HR BTU/HR
I_.,T. Mb'LT.

.... ( 1) .... ( 8) .... (10) .... (16) .... ( 1) .... ( 4) .... (14)
715 1 372489 0.653 0.980 0.257 0 3'72489. 2574402.
715 2 372489 0,653 0.980 0.257 0 372489. 2942984.

715 3 372489 0.653 0,980 0.257 0 372489. 3311590,

715 4 372489 0,654 0.979 0.257 0 372489. 3680220.

715 5 372489 0.654 0.979 0.257 0 372489. 4048974.

715 6 372489 0.654 0.978 0,256 0 372489. 4417750.
715 7 150460 I.034 0.250 0.088 314756 0. 4786450.

715 8 151176 1.039 0.250 0.087 318539. 0. 4467670.

715 9 152171 1.046 0 ._.50 0.087 385909. 0. 4145076.

71510 152117 1.045 0.250 0.087 377169. 0. 3754992.

71511 _52036 1.045 0.250 0.087 371602. 0. 3373526.

71512 151541 1.041 0.250 0.087 343196. 0. 2997604.

71513 151583 I.042 0.250 0.087 345961. 0. 2650060.

71514 151649. I.042 0.250 0.087 356291. 0. 2299724.

71515 151666. 1.042 0.250 0.087 351536. 0 1939330.

71516 151442. 1.041 0.250 0.087 331388, 0 1583866.

71517 151590. 1.042 0,250 0,087 341273. 0 1248720.

71518 372489. 0.657 0.974 0.253 0. 372489 9039 58.

71519 372489. 0.655 0.977 0.255 0. 372489 1272984.

71520 372489. 0.655 0.977 0.255 0. 372489 1642134.

71521 372489. 0.656 0.976 0.254 0. 372489 2011508.

71522 372489. 0.6_6 0.976 0.254 0. 372489 2381006.

71523 372489. 0.656 0.975 0.254 0. 372489 2750628.

71524 372489. 0.657 0.975 0.254 0r 372489 3120174.

DAILY SUMMARY (JUL 15)
MN 150460. 0.653 0.250 0.087 0, 0. 903958.

MX 372489. I.046 0.980 0.257 385909. 372489. 47864 50.
SM 6509795. 19.973 15.455 4.278 3837620, 4842361. 68305328.

AV 271241. 0.832 0.644 0.178 159901. 201765. 2846055.

MONTHLY SU]_4ARY (JUL)
MN 0. 0.000 0.000 0.000 0. 0. 0.

MX 372489. 1.059 0.985 0.261 440215. 372489. 4837162.

SM 13161242. 39,369 30,572 8.491 10037438. 9092050. 240798224.

AV 182795. 0. 547 0.425 0.I18 139409, 126278. 3344420.

YEARLY SUMMARY

O. 0.000 0.000 0.000 O. O. O.
MX 372489. 1,059 0.985 0.261 440215, 372489. 4837162.

SM 13161242. 39,369 30.572 8.491 10037438. 9092050. 240798224.

AV 182795. 0.547 0.425 0.I18 139409. 126278. 3344420.

7.36



OFFICE BUILDING & OPEN ATRIA VAV SYSTEM IN OFFICE & PSZ IN ATRIA DOE-2.1E-00] Wed Nov 10 15:17548 1993EDL RUN 4

ICE THERMAL ENERGY STORAGE FOR OFFICE STORAGE PRIORITY SAMP3. INP RUN 4

REPORT- ES-D ENERGY COST SUMMARY
............................................................................................................... . ..................

METERED TOTAL VIRTUAL

ENERGY CHARGE RATE RATE USED

UTILITY-PATE RESOURCE METERS UNITSIYR ($) (S/UNIT) ALL YEAR?
. ........................................................................ . ............... ..

ELEC-COST ELECTRICITY I 2 3 4 5 394776. _ 31197. 0.0790 YES

==.-_---_-==_-=.

31197.

ENERGY COST/GROSS BLDG AREAz 1.16

ENERGY COST/NET BLDG AREA. 1.16

7.37



OFFICE BUILDING & OPEN ATRIA VAV SYSTEM IN OFFICE & PSZ IN ATRIA DDE-2,1E-O01 Wed Nov 10 15:17:48 1993EDL RUN 4
ICE THERMAL ENERGY STORAGE FOR OFFICE STORAGE PRIORITY S_MP3. INP RUN 4

REPORT- ES-E SUMMARY OF UTILITY-RATE: ELEC-COST
...................................................................................................................................

UTILITY-RATE: ELEC-COST RESOURCE: ELECTRICITY DID4AND-WINDOW: HOUR 3413. BTU/KWH
METERS: I 2 3 4 5 BILLING-DAY: 31 RATE-LIMITATION: 0.0000

POWER-FACTOR' 0.80 EXCESS- KVAR-FRAC: 0.30 EXCESS- KVAR-CHG : 0.0000

RATE-QUALIFICATIONS BLOCK- CHARGES DZHAND- RATCHETS NIN-NON- RATCHETS
.......... . .........................................................................................

N IN-ENERGY : 0.0 SUN- P-DEM
MAX-ENERGY _ 0.0 WIN- P-D_

N IN-D_%ND _ 0.0

MAX- D_ND : 0.0

QUALIP/-PATE: ALL-MONTHS

USE-MIN-QUAL: NO

METERED BILLING METERED BILLING ENERGY DEMAND ENERGY FIXED MINIMUM VIRTUAL TOTAL
ENERGY ENERGY DID4AND DEMAND CHARGE CHARGE CST ADJ TAXES SURCHRG CHARGE CHARGE RATE CHARGE

MONTH KWH kWH KW KW (S) ($) (S) ($) ($) ($) ($) ($/O_IT) ($)
.................................. . .................................................................

JAN 54754 54754 273.5 273.5 1981 2017 0 0 0 0 186 0.0730 3998

FEB 43796 43796 233.9 233.9 1584 1681 0 0 0 0 186 0.0746 3265

MAR 34288 34288 240.0 240.0 1246 1703 0 0 0 0 186 0.0860 2950

APR 23823 23823 143.1 143,1 877 1045 0 0 0 0 186 0.0807 1923

MAY 22355 22355 117.1 117.1 927 ]122 0 0 0 0 186 0.0916 2048

JUN 26372 26372 108.1 108.1 1076 1058 0 0 0 0 186 0.0809 2134

JUL 34337 34337 126.5 126.5 1399 1160 0 0 0 0 186 0.0745 2559

AUG 30168 301_8 107.5 107.5 1230 1057 0 0 0 0 186 0.0758 2287

SEP 23124 23124 123.7 123.7 961 1185 0 0 0 0 186 0.0928 2146

OCT 23074 23074 151.4 151.4 954 1182 0 0 0 0 186 0.0926 2136

NOV 30037 30037 181.0 181.0 1094 1300 0 0 0 0 186 0.0797 2395

DEC 48645 48645 233.5 233.5 1763 1595 0 0 0 0 186 0.0690 3357

--.---u:::--: :==::--=-- --===:::: _----_-::: :_--.=_-.=_- ::==.-_-: --:=:::: :--=---:: ::v.--_-y.= =::=----: :=------ :.-

TOTAL 394776 394776 273.5 15092 16105 O 0 0 0 0.0790 31197

7.38



OFFICE BUILDING & OPEN ATRIA VAV SYSTEM IN OFFICE & PSZ IN ATRIA DOE-2.1E-001 Wed Nov I_0 15:17z48 1993EDL RUN 4

ICE THERMAL ENERGY STORAGE FOR OFFICE STORAGE PRIORITY SAMP3. INP RUN 4

REPORT- ES-F BLOCK-CHARGE AND RATCHET SUI_4ARY F_R: ELEC-COST
..................................................................................................................................

_'ILITY-RATE. ELEC-COST

RESOURCE. ELECTRICITY

ENERGY-UNITS z KWH

D_4AND- UNITS: I_

DEMAND-W INDOW a HOUR

BLOCK- CHARGES JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YEAR
. ................................ ..... .................... . ........ ......... .--. ...... ... ............... . ...........

SUM- P-DEM USE" TIME-OF-USE

METERED DEMAND" 0.0 0.0 0.0 0.0 117.1 108.1 119.1 107.5 123.7 113.0 0.0 0.0
BILLING DEMAND" 0.0 0.0 0.0 0.0 117.1 111.3 119.1 111.3 123.7 113.0 0.0 0.0
DEMAND CHGS ($)• 0 0 0 0 820 779 834 779 866 791 0 0 4869

WXN- P-DEM USE: TIME-OF-USE

METERED DEMAND. 215.6 177.7 179.0 106.5 0.0 0.0 0.0 0.0 0.0 0.0 137.4 164.5

BILLING DEMAND: 215.6 177.7 179.0 111.3 0.0 0.0 0.0 0.0 0.0 0.0 137.4 164.5

DEMAND CHGS ($): 1402 1155 1163 724 0 0 0 0 0 0 893 1069 6406
.-====--= --==_-:_-= =====--= ==--=--== .-m"zaz-- --===--== -.--=.-.-.--- =--=--=== ----=-----.= ----==--.------.--=-'='--- ="-'----'--" z=--==.-=

TOTAL CHARGES ($) t 1402 1155 1163 724 820 779 834 779 866 791 893 1069 11274

RATCHETS TYPE JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
.................................................. . ........................... . .......... . ..................

SUM-PATCH IIIGHEST 111.3 111.3 111.3 111.3 111.3 111.3 111.3 111.3 111.3 111.3 111.3 111.3

7.39



Bar/Lounge

LD L PROCESSOR INPUT DATA

Thu NOV 11 09z03z47 1993LDL RUN I

" 2 " TITLE LINE-I • SMALL BAR/LOUGE •

• 3 • LIN£-2 " D_O DESICCANT & EVAPORATIVE COOLING *

• 4 • LINE-3 • NE_ FEATURES IN DOE2.1E RUN I * ..

" 5 *

• 6 : ABORT ERRORS i:., LIST WARNINGS ,.• 7 - RUN-PERIOD UAN I 1988 THRU DBC 31 1988 ..

• 8 •

• 9 • BUILDING-LOCATION LAT 42 ION 88 KIT 610 T-Z 6 AZ 0 ..

• 10 *
• 11 * $ OCCUPANCY $
" 12 *

• 13 • O':1 = D-SCH (1,24) (.2,.2,0,0,0,0,.4,.4,.2,.2,.2,.3,.6,.1,.1,.1,
• 14 * .5,.7,.5,.5,.7,.8,.e,.6) ..

• 15 , 0c2 ffiD-SCH (I,24) (.4,.4,0,0,0,0,.2,.2,.Io.I,.I,.2,.4,.2,.2,.2,

• 16 " .5,.7,.8,.8,.9,.9,.9,.5) ..

• 17 * OC3 = D-SCH (1,24) (.4,.4,0,0,0,0,0,0,0,.2,.3,.4,.5,.5,.6,.7,.7,

• 19 - OCCUP = SCH THRU DEC 31 ,.,,_.,, ,.,,_, (SAT) OC2 (SUN,HOL) OC_ ..
• 20 *
• 21 * $ LIGIfflNG $
• 22 *

• 23 • L1 ,, D-SCN (1,2) (.5) (3,6) (.1) (7,9) (.5) (10,18) (.4}
• 24 * (19,24) (1) ..
• 25 * L2 = D-SCH (1,2) (.5) (3,6) (.1) (7,12) (.5) (13,18) (.8)
• 26 * (19,24) (1) ..
• 27 * L3 = D-SCH (1,2) (.5) (3,9) (.1) (10,12) (.4) (13,17) (.6)
• 28 * (18,19) (I) (20,24) (.5) ..

• 29 * LIGHTS = SCH THRU DE(: 31 (WD) L1 (SAT) 1,2 (SUN,HOL) L3 ..
" 30 *

• 31 * $ CONSTRUCTIONS $

" 32 * WAI=LAYERS MAT (WS01,PW03,1N32oGP03) ..

• 33*RFI:mYERSMAT(,R01.PW04.1N33.AL33.AC02)I-_-R.61 ..
• 34 *
• 35 * S-WALL CONS LA WAI ..

• 36 * ROF CONS LA RFI ..

• 37 * FOUND CONS U .26 ..

• 38 * DR1 CONS U .59 .. $ BACK DOOR

" 39 * GLASS1 G-T G-T-C 3 PANES I .. $ CLEAR 1/4" PLATE
• 40 *
• 41 * SET*DEFAULT FOR EXTERIOR-WALL H 16 CONS S-WALL ..
• 42 * SBT-DE?AULT FOR WINDOW G-T GLASS1 H 12 Y=2 ..

• 43 *

• 44 * BLDG= SPACE Affi2160 V=25920 L-W=1.06

• 45 * E-W=,5 AREA/PERSON=45 E-SCH=LIGHTS

• 46 * P-H-G=550 L-SCH=LIGHTS P-SCH=OCCUP I-N=AIR-CHANGE

• 47 * A-C=.3 I-SCH=OCCUP L-T=REC-FLUOR-NV L-T-S=I ..

• 48 * E-W W 40 AZ 0 X 40 Y 54

• 49 * E-W W 54 AZ 90 X 40 .. DOOR H 7 W 3 X 7 CONS DR1 ..

• 50 * E-W W 40 AZ 180 .. WI W 30 X 5 OH-W S0 OH-D I0 OH-A 10

• S1 * OH-B 2 ..

• 52 " $ WEST WALL ABUTS AJOINING BUILDING $
• 53 * U-W A 170 CONS FOUND ..

• 54 * ROOF H 54 W 40 CONS ROF AZ 180 TILT 0 G-R 0 ..
• 55 *

" 56 * LOADS-REPORT S (LS-A,LS-C,LS-D) ..

• 57 * END ..
• 58 * COMPUTE LOADS ..
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SMALL BARILOUGE DEMO DESICCANT & EVAPORATIVE COOLING DOE-2,1E-001 Thu Nov 11 09:03s47 1993LDL RUN I

NEW FEATURES IN DOE2.1E RUN 1

REPORT- LS-A SPACE PEAK LOADS SU_4ARY NEATHER FILE- TRY CHICAGO
......... ......................... ...................................... . .............................. . ..........................

MULTIPLIER COOLING LOAD TIME OF DRY- WET- HEATING LOAD TIME OF DRY- WET-

SPACE NAME SPACE FLOOR (KBTU/HR) PEAK BULB BULB (KBTU/HR) PEAK BULB BULB

BLIX] I. I. 55.224 JUN 20 4 PI4 90.F 77.F -55.857 JAN 12 6 AN -5.F -6.P

SUM 55.224 -55. 857

BUILDING PEAK 55.224 _ 20 4 PI4 90.F 77.F -55.$57 JAN 12 6 AM -5.F -6.F

i

e
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SHALL BARLODGE DEHO DESICCANT & EVAPORATIVE COOLING DOE-2.IE-001 Thu Nov 11 09:03.47 1993LDL RUN 1

NEW FEATURES IN DOE2. IE RUN I

REPORT- LS-C BUILDING PEAK LOAD COMPONENTS WEATHER FILE- TRY CHICAGO
. ........... . ...................... . ............ . ............... . ......... . ............ .... ...... . ............... . ........ .......

*** BUILDING ***

FLOOR AREA 2160 SOFT 201 SOHT
VOLUME 25920 CUFT 734 CUNT

COOLING LOAD HEATING LOAD

= ===_SBWSE=ZZB==SZ_a= Ju==mms==mmmm===_= = zz

TIME JUN 20 4PW JAN 12 6AM

DRY-BULB Tn_IP 90F 32C -SF -21C

WET-BULB T_4P 77F 25C -6F -21C

SENS| BLE [,AT_ SENSI BLE
(KBTU/H) ( _ ) (KBTU/H) ( KW ) (KBTU/H) ( KW )
.... ..... °.. ..... .... .......................

WALL CONDUCTION 8.056 2.360 0.000 0.000 -19.553 -5.729

ROOF CONDUCTION 15 163 4.443 0.000 0.000 -19.291 -5.652

WINDOW GLASS_FRM COND 5 603 1.642 0.000 0.000 -21.140 -6.194
WINDOW GLASS SOLAR I0 591 3.103 0.000 0.000 1.840 0.539

DOOR CONDUCTION 0 335 0.098 0.000 0.000 -0.718 -0.210

INTERNAL SURFACE COND 0 000 0.000 n.000 0.000 0.000 0.000

UNDERGROUND SURF COND -0 _30 -0.155 0.000 0.000 -1.326 -0.389

OCCUPANTS TO SPACE 8 351 2.447 8.966 2.627 1.323 0.388

LIGHT TO SPACE 4 127 1.209 0.000 0.000 2.189 0.641

EQUIPMENT TO SPACE 2 032 0.595 0.000 0.000 0.819 0.240
PROCESS TO SPACE 0 000 0.000 0.000 0.000 0.000 0.000

INFILTRATION I 497 0.439 2.815 0.825 0.000 0.000
........ .... ....... .. ............ .. ...... ...

TOTAL 55.224 16.181 11.781 3.452 -55.857 -16.366

TOTAL LOAD 67.005 KBTU/H 19.632 KW -55.857 KBTU/H -16.366 KW

TOTAL LOAD / AREA 31.02BTU/H.SOFT 97.834 W /SQMT 25.860BTU/H,SQFT 81.557 W /S_IMT

ttltttttttttltttttttttttttttttttttt_tttttttttttttttttttttttttttt

t *

• NOTE lITHE ABOVE LOADS EXCLUDE OUTSIDE VENTILATION AIR *

• .... LOADS *
• 2)TIMES GIVEN IN STANDARD TIME FOR THE LOCATION "

t IN CONSIDERATION *
t t

tttttttttttettttttttttttttlttttttttttttttttttttttttttttttttttttt
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SMALL BAI_/LDUGE DEMO DESICCANT & EVAPORATIVE COOLING DOE-2.1E-001 Thu Nov 11 09_03s47 1993LDL RUN i

NEW PEATURES IN DOE2.1E RUN 1

REPO_f- LS-D BUILDING MONTHLY LOADS SUMMARY WEATHER FILE- TRY CHICAGO
.....° ...... . .... ..... .................. ..°_.. ................ ... .................................... °.................... .......

........ COOLI Na ................ HEAT I N G ........... E L _--C - " "

MAX IMUI4 MAXIM_ ELEC- MAXIMUM

COOLING TIME DRY- WET- COOLING HEATING TIMe- DRY- WET- HEATING TRICAL ELEC

ENERGY OF MAX BULB BULB LOAD ENERGY OF MAX BULB BULB LOAD ENERGY LOAD
MONTH (MBTU) DY HR T_,lP TEMP (KBTU/HR) (MBTU) DY HR TEMP TEMP (KBTU/HR) (14_TI) (KW)

JAN 0.55628 25 13 45.P 40.F 24.590 -16.395 12 6 -5.F -6.P -55.857 1309. 3.370

FEB 0.69640 17 13 40.F 33.F 24.807 -13.867 4 6 7.F 6.P -49.212 1180. 3.370

MAR 0.99907 3 17 78.F 61.F 25.923 -9.111 24 6 8.F 7.F -48.669 1314. 3.370

APR 5.16373 27 17 85.P 62.P 37.526 -3.772 9 5 26.F 25.P -30.873 1272. 3.370

MAY 8.18692 21 12 87.F 76.F 46.495 -1.679 7 5 33.F 29.F -25.098 1309. 3.370

JUN 13.56395 20 15 90.F 77.F 55.224 -0.369 I 5 48.F 47.F -11.998 1272. 3.370

JUL 19.79075 13 17 99.F 77.F 53.571 -0.026 6 5 61.F 55.P -4.635 1316. 3.370

AUG 16.95852 22 14 83.P 70.F 50.452 -0.047 5 5 55.F 54.F -6.686 1307. 3.370

SEP 9.02880 19 15 86.F 65.F 44.072 -1.182 23 5 36.F 33.F -23.403 1265. 3.370

OCT 5.62650 10 15 68.P 54.F 38.057 -3.019 21 5 30.F 29.P -28.739 1309. 3.370

NOV 2.15443 2 13 74.F 61.F 44.681 -8.354 15 6 28.F 26.F -35.472 1258. 3.370

DEC 0.25199 10 15 41.F 35.F 21.429 -14.608 26 7 15.F 15.F -44.958 1300. 3.370 .
............. ..... ........................... . .... ...

TOTAL 82.977 -72.430 15408.

.MAX 55.224 -55.857 3.370
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Bar/Lounge -- System 1

SDL PROCESSOt_ INPUT DATA

Thu NOV11 09:03:47 1993SDL RUN 1

* 60 *
* 61 * T:ITL[ L11v*E-4* SYSTEMI, PKGl:tOOrrOPDESICCANTCOOLER*
* 62 * LINE-5 * 100t OUTSIDE AIP. UNIT ALLYEA_* ..
* 63 "
* 64 * SYSTD4S-REPORT S (SS-A, SS-J, SS-I,S$-N,SS'O) .. e

* 65 "
* 66 * PANSON= SCH THRU DEC 31 (NON,SAT) (1,24) (1)
* 67" (SUH,HOL) (1,2) (1) (3,9)(0) (10,24)(1) ..
* 68 • C-$ETPT=SCHTHRU DEC 31 (ALL) (1,24} (76) ..
* 69 * H-SETPT,,SCHTHRU DEC 31 (ALL) (1,24) {72) ..
* 70 * ENV= Z-C D-H-T=72 D-C-T=74 H-T-SCHfH-S_TFT C-T-SCH=C-SETPT .,
* 71 *
* 72 * BLDG# Z Z-C=ENV O-CFI,IIP:,20 CFIqlSQFT-.7 ..
* 73 *
* 74 * SYSI,, SYSTBq S-TYPE,,PTGSD
* 75 * SUPPLY-CFM:2500 MIN-CFI4-RAT%O=.4HEATING-CAPACITY=-120000
* 76 * SUPPLY-STATIC=2.5 SUPPLY-EFF=.t7 14AX-HUMIDITY*60
* 77 * F-SCH=FANSON Z-Iq=(BLDG) ..
* 78 *
* 79 * PLANT1 = PLANT-ASSIGNMENT SYSTEM-NAMES = (SY91)
* 80 * DHW-GALIMIN = .666
* 81 * DI'IW-SCH ,, DOl'g_ •.
* 82 *
* 83 * DZ = D-SCH (I,7) (0) (8,21) (.1,.2o.3,.4,.55,.6,.6,.45,.4,.45,.45,.4,.3,.3)
* 84 * (22,24) (0) .
* 85 * D2 ,, D-SCH (1,7) (0) (8,22) (.15,.2 .25,.4,.5,.55..55,.45,.45,.45,.45,'4,'35'
* 86 * .25,.2) (23,24) (0) ..
* 87 * D3 = D-SCH (1,9) (0) (10,19) (,1,.25,,3,.35,.35,.3,.3,.35,.3,.2)
* 88 * (20,24) {0)
* 89 * DOION" SCH THRU DEC 31 (WV) Vl (SAT) D2 (SUN,HOL) D3 ..
* 90 * END ..
* 91 * COMPUTE SYSTENS ..
* 92 * INPUT PLANT ..
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PDL PROCESSOR INPUT DATA

Thu Nov 11 09z03z4"l 1993PDL RUI_ 1

* 94 * PL_qT-REP01_ $ (B£PS) ..

i,_i_°..96 C_E PI_ItT ..
97 IHPUT ECO_4ICS ..

8.6



EDL PROCESSOR INPUT DATA

Thu NOV 11 09_03.47 1993EDL RUN I

• 98 •
• 99 • ECONONICS-RE_RT S (ES-D.ES-E) ..
• 100 •
• 101 • EL_C-COST:,UTILITY-PATE RESOURCE • ELEETRICITY
• 102 " NONTH-CHO$ • 121.?5)
' 103 " DEMAN'D-CHGS• (.81)
• 104 " BLOCK-CHARGES= (E-SN,E-_) ..
• 10S "
• 106 " E-_ : BLOCK-CHARGEBY_CK-SCH = SEASON
" 107 " SCH-FLAG • 2
" 108 " BLOCK1-TYPE= ENERGY
• 109 " BIXEKI-DATA _ (1250, .01129)
• 110 * BLOCK2-TYPE= KWH/KW
• 111 " BLOCK2-SATA • (125,.0829,0
• 112 " 1,.0514,0) ..
• 113 "
• 114 • E-k'N • BLOCK-CHARGEBLOCK-SCH = SEASON
• 115 " SCH-FLkG ..1
• 116 " BLOCK1-TYPE-, I:'.NERGY
• 117 * BLOCKI-DATA = (1250, .0778)
• 118 " 8LOCK2-TYPE,, KWH/KW
• 119 " BLOCK2-DATA = (125,.0778,0
• 120 " 1,.0514,0) ..
• 12I *
• 122 " SEASON = SCHEDULETHRUAPR 30 (ALL) (1,24)(1)
• 123 " THRUOCT 31 (ALL) (1,24)(2)
" 124 " THRUDEC 31 (ALL) (1,24)(1) ..
• 125 "
• 126 " GAS-COST = UTILITY-RATE RESOURCE = NATURAL-GAS
• 127 " MONTH-CHGS = (I0,73)
• 128 * BLOCK-CHARGES- (Gk_S-CH) ..
• 129 "
• 130 " GAS-CH = BLOCK-CHARGE BLOCKI-TYPE = ENERGY
• 131 " BLOCKI-DATA • (400,.643
" 132 " 1,.4943) ..
• 133 "

• 136 " INPUT SYSTD4S ..
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$IOJ.,LB_/L_OUOE DEMO DE$ICC_'I' k EVAFOIIATIVECOOLING DOE-2.1E-001 Thu Nov 11 09:03:47 1993SDL ;IUN 1
HEWFEATURESIN DOE2.1£ RUN 1 $YSTD! 1: PXG ROOFTOPDESICCAHTCOOLER 100t OUTSIDEAIR UHIT ALLYEAR
REPORT- SV-A SYSTEM DESIGN PARAMETERS SYSI WEATHER FILE- TRY CHICAGO
.............................. ..... ................................. .... .......................................... .... ...........

SYSTI_ SYSTEM ALTITUDE FLOORAREA MAX
NAME TYPE MULTIPLIER (SOFT ) PEOPLE

SYSI PTSGD 1.020 2160.0 48.

SLOPPLY RETURN OUTSIDE COOLING HEATING COOLING HEATING
FAN ELEC DELTA-T FAN ELEC DELTA-T AIR CAPACITY SENSIBLE CAPACITY EIR £1R

(CF'M) (KW) (F) (CFM ) (KW) (F) PATIO (KBTUIHR) (SHR) (KBTU/HR) (BTO/BTU) (BTU/BTU)

2550. 1.561 1.9 0. 0.000 0.0 0.304 0.000 0.000 -120.000 0.00 0.37

SUPPLY EXHAUST HINIHUM OUTSIDE COOLING D(TRACTION HEATING ADDITION
ZONE FLOW PLOM FAN FLOW AIR _ CAPACITY SENSIBLE RATE CAPACITY RATE
NAME (C_31) (CFN) (KM) RATIO (CF14) (KBTU/HR) (SHR) (KBTU/HR) (KBTU/HR) (KBTU/HR) MULTIPLIER

BLDG 2550. O. 0.000 0.400 979. 0.00 0.00 45.16 0.00 -45.99 1.0
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!

SMALLBAJ_/LOUGE DE_40DESICCAJ4T& EVAPOP_TTVECOOLING DOE-2.3E-001 Thu Nov 11 09:03:47 1993SDL RUN 1
HE_/FEATURE3IN DOE2,1E RUN1 SYb_I_I II BKGROOFTOPDESICCANTCOOLER 1001 OUTSIDEAIR UNIT KLLYTJ_

REPORT-SS-P bOAD, EHERGYANDPARTLOADD_ TANKOPERATIONPOR PLPdq?I WEATHERFILE- TRY CHICAGO
.. .... .°.. ...... ........ ........... . ..... . .... ...... ...... ....°....° ..... .... ..... .... ..................... . .....................

TANKSIZE 11 30.0 ( C.,M, ) HEATERCAP • 25.774 (KBTU/HR) FIOW RATE• 0.666 (GAL/HIN ) PUHP= 0,000 (IO/)

UHZTLOAD DIERGYUSE RCV Ol USE PUMPENERGY ........ Number o¢ hocrl wlChln each PART LOADrange ......... TOTAL
SUN (I_TU) (HBTU) (HBTU) (KkTI) 00 10 20 30 40 50 60 70 80 90 100 RUN

NONTHPEAK (KBTU/HR) (KRTU/HR) (KBTU/XR) (W,_) 10 20 30 _0 50 60 70 80 90 100 + HOURS
..................... ..... . ..... .................... .-.° . ...... . .... .. .... .. .... .. .... . ..... . .... ...

J_ SUN 5,160 8.354 0.000 0.000 329 26 _1 16 107 70 85 30 40 0 0 744
PEAK 19.998 28.991 0.000 0.000
DAY/HR 29114 29/14 31124 31/24

FEB SUN 4.837 7,80? 0,000 0.000 296 24 36 13 96 65 77 27 38 0 0 672
PEAK 20.598 29.83? 0.000 0.000
DAYIHR 26114 26114 28124 28124

lIAR SUN 5.390 8.675 0.000 0.000 322 2? 39 12 101 77 89 31 46 0 0 744
PEAK 20,198 29.273 O.000 0.000
DAY/HR 31/14 31/14 31124 31124

APE SUN 4.947 7.993 0.000 0.000 312 26 38 12 98 156 4 74 0 0 0 720
PEAK 19.198 27.862 0,000 0.000
DAYIHR 30/14 30/14 30/ 1 30/ 1

NAY SUM 4.592 7.499 0.000 0.000 329 31 36 100 93 80 35 40 0 0 0 ?44
PEAJ( 17.799 25.886 0.000 0.000
DAY/HE 28114 28114 311 1 31/ 1

3UN SUM 4.225 6.909 O.000 0,000 312 30 46 98 74 86 74 0 0 0 0 ?20
PEAK 16._99 23.911 O.000 0.000
DAY/HR 30/14 30114 30t 1 301 1

31_ SUM 3.990 6.582 0.000 0.000 325 31 51 103 156 36 42 0 0 0 0 744
PEAK 15.199 22.218 0.000 0.000
DAY/HE 30114 30/14 31/ 1 31/ 1

AUG SUM 3.882 6.420 0.000 0.000 326 31 48 105 156 78 0 0 0 0 0 744
PEAK 14.799 21.654 0,000 0.000
DAY/HE 31114 31114 31/ 1 31/ 1

SEP SUN 3.848 6.351 0.000 0.000 316 30 47 102 150 33 42 O 0 0 0 ?20
PEAK 15.199 22.218 0.000 0.000
DAY/HE 30114 30114 30/ I 30/ 1

OCT SUN 4.179 6,877 O.000 0.000 329 31 52 107 150 35 40 0 0 0 0 744
PEAK 16.199 23.629 0.000 0.000
DAY/HE 29114 29114 31/24 31124

NOV SUN 4.376 7.158 0.000 0.000 320 30 34 98 90 80 28 40 0 0 0 720
PEAK 17.599 25.604 0.000 0.000
DAY/HE 30/14 30114 30/24 30124

DEC SUM 4.898 7,961 0.000 0.000 330 2? 39 101 22 150 4 71 0 0 0 744
PEAK 18.998 27.580 0.000 0.000
DAY/HE 30/14 30114 31124 31124

YR SUN 54.324 88.587 0.000 0.000 3846 344 507 867 1293 946 520 313 124 0 0 8?60
PEAK 20,598 29,837 0.000 0.000
NON/PAY 2/26 2/26 12131 12/31
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SHALL 8AR/LOUfiE DEMO DESICCANT & EVAPORATIVE COOLING DOE-2.1E-001 Thu Nov 11 09zO3z47 1993SDL RUN I

NEW FEATURES IN DOE2.IE RUN 1 SYSTEM I: PKG ROOFTOP DESICCANT COOLER 100t OUTSIDE AIR UNIT ALLYEAR

REPORT- SS-A SYSTEM MONTHLY LEADS SLaY FOR SYSI WEATHER PILE- TRY CHICAGO
.... .... ........-...... ........ . .... ......... ....... ......... ..... ...... ..... ... ........... .................... .... ..............

........ COOLIN_ ................ HEATING ........... _LEC---

MAXIMLM HAXIML_4 ELEC- _AX D_N

COOLING TIME DRY- WET- COOLING XEATING TIME DRY- WET- HEATING TRICk/, ELEC

Eh_RGY OF MAX BULB BULB LOAD ENERGY OF MAX BULB BULB LDAD Eh_RGY LOAD
NONTH (MBTU) DY HR TEMP TDIP (KBTU/XR) (MBTU) DY HR TID,IP TIDIP (KB'TU/HR) (KWH) (RW)

JAN 0 00000 0.000 -48.379 12 5 -4.F -3.F -120.007 3613. 3.805

FEB 0 00000 0.000 -41.778 8 6 5.F 4.F -110.684 1458. 3.805

MAR 0 02939 3 13 76.F 65.P 18.945 -33.378 24 6 8.F 7.F -I07.694 1626. 3.805

APR 0 62103 28 15 78.F 68.F 44,721 -16,073 9 6 26.F 23,F -75.526 1597. 5 848

MAY 2 64819 21 13 87.F 76.F 108.373 -8.962 7 6 33.F 29.P -63,324 1650, 5 810

JUN 8 30279 20 18 91.F 78.F 161.118 -2,133 I 6 48.F 47.P -35.103 1654. 5 542

JUL 27 75812 13 17 97.F 78.F 145.977 -0.167 6 6 61.P 55.P -12,520 1738 5 417

AUG 18 81185 26 18 93.F 75.F 109., -0.428 5 6 55.F 54.F -22.176 1703 5 836

SEP 3.66166 11 15 87.F 72.F 85.873 -6.178 23 6 36.F 33.F -58.722 1616 3 481

OCT 0.63547 30 19 73.F 67.F 33.535 -13.554 21 6 30.F 29.F -69.353 1643 5 852

NOV 0.06847 I 12 69.F 61.F 26.724 -28.486 14 10 29.F 28.P -86.666 1561 4 902

DEC 0.00000 0.000 -42.858 22 6 12.F 12.F -98.674 1605 3.805

TOTAL 62.337 -242.376 19485.

MAX 161.118 -120.007 3.852
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SMALL BAR/LOUGE DEMO DRSICCANT & EVAPORATIVE COOLING DOE-2.1E-O01 Thu Nov 11 09:03_47 1993SDL RUN 1

NEW FEATURES IN DOE2.1E RUN I SYSTE}4 ,_ PKG ROOFTOP DESICCANT COOLER 100% OUTSIDE AIR UNIT ALLYEAR

REPORT- SS-I SYSTD4 MONTHLY SENSIBLE LATENT STORY FOR SYS1 WEATHER FILE- TRY CHICAGO

SENSIBLE LATENT MAX TOTAL SENSIBLE LATENT MAX TOTAL

COOLING COOLING COOLING SENSIBLE TIME HEATING HEATING HEATING

ENERGY ENERGY ENERGY HEAT RATIO OF MAX ENERGY ENERGY ENERGY

MOHTH (MBTU) (MBTU) (KSTUIHR) AT MAX DY HR (MBTU) (MBTU) (KErU/HR)

JAN 0.00000 0.00616 0.000 -48.37899 0.00000 -120.00713

FEB 0.00000 0.00265 0,000 -41.77792 0.00000 -II0.68431

MAR 0.00000 0.04787 18.945 0.993 3 15 -33.37807 0.00000 -I07.694

AFR 0.52540 0.09563 44.721 0.992 28 15 -16.07310 0.00000 -75.526

NAY 2.45069 0.19749 108.573 0.991 21 13 °8.96229 0.00000 -63.324

JUN 8.06560 0.23719 161.118 0.991 20 18 -2.13270 0.00000 -35.103

JUL 27.44247 0.31565 145.972 0.993 13 17 -0.16679 0.00000 -12.520

AUG 18.50900 0.30285 109.287 0.993 26 18 -0.42839 0.00000 -22.176

SEP 3.47176 0.18989 85.873 0.993 11 15 -6.17842 0.00000 -58.722

OCT 0.50613 0.12934 33.535 0.991 30 19 -13.55433 0,00000 -69.355

NOV 0.00541 0,06307 26,724 0.992 1 12 -28.48648 0.00000 -86.666

DEC 0.00000 0.00408 0.000 -42.85814 0.00000 -98,67354
..-...... ........ . .. ....... ... .................................

TOTAL 60,945 1.592 -242.376 0.000

MAX 161,118 0.991 -120.007 "
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J
SMALL BAR/LOtN_E DEMO DESICCANT & EVAPORATIVE COOLING DOE-2.1E-001 Thu Nov 11 09:03_47 1993SDL RUN 1 I
NEW FFATURES IN DOE2.1E RUN I SYSTEW l: PKG ROOFTOP DESICCANT COOLER 100t OUTSIDE AIR UNIT ALLYEAR

REPORT- SS-J SYST_4 PEAK HEATING AND COOLING DAYS FOR SYS1 WEATHER FILE- TRY CHICAGO
....... .... . ...... ...... ...... . .... ...... ...... ..... ....... .........° ....... .......-.. .... ° ............. .. ........ . ..............

..... COOLING ........ H EAT I NG- -- DAY COOLING PEAK

JUN 20 JAN 12 JUL 13

HOURLY HOURLY HOURLY
COOLING SENSIBLE DRY- WET- }4FATING DRY- WET- COOLING SENSIBLE DRY_- WET-

LOAD HFAT BULB BULB LOAD BULB BULB LOAD NEAT BULB BULB
HOUR (KBTU) RATIO TID4P TDIF (KBTU) TD4P TDIP (I_TU) RATIO TI_4F TI_P

1 0.000 0.000 68.P 64.P -103.826 5.P 4.P 30.538 0.993 76.F 66.F
2 0.000 0.000 68.P 64.P -I07.950 3.F 2.F 18.680 0.992 74.P 66,F

3 0.000 0.000 66.F 62.F -114.279 1.F 0,F 15.222 0.992 74.F 65.F

4 0.000 0.000 66.F 62.P -118. 998 -2.F -3.F 0.000 0.000 73.P 62.F
5 0.000 0.000 65.F 62.P -120.007 -4.F -5.P 0.000 0.000 72.F 62.F
6 0.000 0.000 65.F 62.P -120.007 -5.F -6.F 14.287 0.993 72.F 63.F

7 0.000 0.000 67.P 64.F -119.991 -6.F -7.F 21.575 0.992 73.F 65.F

0.000 0.000 73.F 65.P -120.002 -7.F -7,F 36.749 0.991 76.F 69,F

9 32.467 0.991 76,F 67.P -119.271 -8.F -8.F 57.927 0.992 82.F 72 P

10 58.579 0.992 80.F 71.P -111.181 -7.F -7.F 79 720 0.992 86.F 74 F

11 82.219 0.992 83.F 72.F -97,790 -4.F -5.F 101 353 0.992 09.F 76 F

12 103.466 0.991 84.1' 74.P -84.417 0.F 0.F 134 434 0.992 93.F 78 F
13 109.751 0.992 85.F 74.P -'73.982 4.F 2.P 136 262 0.992 95.P 78 F

14 126.316 0.992 88.F 75.F -71.538 6.F 4.F 130 711 0.993 96.F 77 F
15 148.153 0.992 90.F 77.P -72.750 4.F 2.P 131 647 0.993 97.F 77 P

16 154.535 0.991 90.F 78.F -77.609 3_F 1.F 145 972 0.993 97.F 78 P
17 161.118 0.991 91.F 78.F -87.100 1.F O.F 144 801 0.994 99.F 77 P
18 146.005 0.992 90,F 77,P -96. 349 -2.F -3.F 136 317 0.994 97.F 76.P
19 128.684 0.991 89.F 78.P -94.597 -4.P -5.P 122 701 0.994 95.F 75 F
20 91.020 0.990 79.F 74.P -100.752 -4.F -5.F 116 821 0.993 93.F 75 F

21 49.576 0.990 70.F 67.P -99.767 -3.F -4.F 105 717 0.993 90.F 74 F
22 37.594 0.990 69.? 66.F -97. 856 -3.F -4.F 94.249 0.993 87.F 73 P

23 31.923 0.991 70.F 65.F -97. 832 -2.F -3.F 85. 562 0.992 86.F 73 F

24 25.428 0.992 71,F 64.P -99,095 -I.F -2.F 66.463 0.992 85.F 73 F

1927.708
w_x 161.118 -120.00'7

SYSTEW-TYPE PTSGD SQPT/TON 160.9

cooz,zNGP_K 74.59 (eTU/_- SQFT) HEATZNGF_ -55.56 (_TU/Ha-SOFT)
SUPPLY AIR PEAK FLOM 1.10 (CPH/SQFT) HIR-OA/PERSON 20.40 (CFM)
OA FRAC AT CLG PEAK 1.000 OA FRAC AT HTG PEAK 0.960

* ASTERISKS INDICATE HOURS lEADS NOT MET
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SMALL BAR/LOIrE DEMO DESICCANT & EVAPORATIVE COOLING DOE-2.1E-001 Thu Nov 11 09103:47 1993SDL RUN 1

NEW FEATI/RES IN DOE2.1E RUN I SYSTI_4 Is PKG ROOFTOP DESICCANT COOLER I00% OUTSIDE AIR UNIT ALLYEAR

REPORT- SS-N REIATIVE HUMIDITY SCATTER PLOT POR SYSI WEATHER FILE- TRY CHICAGO
......... .......... ............. . ............ . ............... ...... ............... ...... .......... . ..... . ........................

TOTAL HOURS AT RELATIVE HUI4IDITY LEVEL AND TIME OF DAY

HOUR 1AM 2 3 4 5 6 7 8 9 10 11 12 1PH 2 3 4 5 6 7 8 9 10 11 12 TOTAL
....... . ........... .° .. ............ . ..° .°o .... ............................ ...

80-100 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 3

70-80 3 5 4 4 5 I0 9 1 0 3 1 3 0 0 0 1 2 1 2 3 3 5 4 2 71

60-70 30 26 29 28 33 40 37 28 23 17 14 9 4 3 2 3 3 6 9 13 17 23 23 26 446

50-60 63 48 42 40 36 42 45 51 63 50 43 55 58 57 59 60 71 60 54 50 62 73 66 73 1321

40-50 54 35 31 31 31 28 32 42 57 80 88 94 63 57 55 95 102 108 I00 102 97 76 77 43 1578

30-40 47 45 43 44 39 37 49 46 45 46 55 62 95 84 91 55 67 75 73 84 89 95 94 86 1546

0-30 168 172 154 155 150 146 131 135 149 169 164 142 145 164 158 150 120 115 127 113 97 93 101 135 3361

=== === ==z =Im ms_ === === === === === === _zs El= IB= === z== ==z u=_ ==z =s= === zIE z=m === =====
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SHALL BARILOUGE DEMO DESICCANT& EVAPORATI_/ECOOLING DOE-2.1E-O01 Thu Nov 11 09:03;47 1993SDL RUN I
NEW FEATLTIR_IN DOE2.1E RUN I SYS'Pn4Iz PKG ROOFTOP DESICCANTCOOLER i00% ObTSIDE AIR UNIT ALJ,YF.AR
REPORT- SS-O T_4PERATURESCATTER PLOT SYSI FOR BL_(_ WEATHER FILE- TRY CHICAGO
............. .... ........ ......... ...°.... ......... .... ..... .......°°.. ...... ° .... . ..... .......... ........ ..°.. ........ ..° ...... .

TOTAL HOURS AT TQ4PERATLTRELEVEL AND TIME OF DAY

HOUR 1AM 2 3 4 5 6 7 $ 9 10 11 12 1PM2 3 4 5 6 7 8 9 10 11 12 TOTAL
..........°. .... ............-..°.... ° .... . ......... ....... . .... ..... .... . ....

ABOVE85 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

80-95 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

75-80 70 37 29 25 22 32 32 43 76 91 114 133 138 146 146 151 151 144 136 124 116 111 103 84 2256

70-75 295 294 274 278 281 270 270 259 261 2"/1 251 232 227 219 219 214 214 221 229 241 249 254 262 281 6066

65-70 0 0 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4

60-65 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

BE,OW60 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

s=t t=l tms 8uw msl sis imm Ris at= R_em _ml l_m t_t _Imm mS _m ssm mB" alm,, _Im _ms mmm z'ml 8mS ,,,gas msm_s
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SMALL BAR/LOUGE DEMO DESICCANT& EVAPORATIVECOOLING DOE-2.1E-001 Tbu Nov 11 09:03:47 1993PDL RUN I
NEW FEATURES IN DOE2.IE RUN 1 SYST_ Iz PKG ROOFTOP DESICCANTCOOLER I00% OUTSIDE AIR UNIT ALLYEAR
REPORT- PS-B MONTHLY UTILITY AND FUEL USE SU_RY WEATHER FILE- TRY CHICAGO
. .... ...°..... ........ .... ..... ......° .... ..... .......... .... ..... . ............ ...°. ............ . ....... ...... ...................

ELECTRICITY NATURAL-GAS
METER-I METER-1 ,

MONTH BTU/UNIT: 3413./kWH I00000./THERM
. ...... ................ .°.......... ....

JAN
ENERGY CONSUMPTION (UNITS/MO) 1614.6 652.7
PEAK D_tND (UNITS/MROR DAY) 3,8 1.5

PEAKDAY/HR 1/18 1/11
FD

ENERGYCONSUMPTION(UNITSIJ40) 1457.9 569.6
PEAKD_M4D (UNITS/HR OR DAY) 3.8 1.3

PEAK DAY/HR 1119 4/ 9
HAlt
ENERGY CONSUMPTION (UNITSIMO) 1625,7 479.7
PEAKDEMAND(UNITS/MROR DAY) 3.8 1.3

PEAKDAY/HR 1119 241 8
APR

ENERGYCONSUMPTION(UNITS/NO) 1597.1 275.3
PEAKD_NAND(UNITS/HE OR DAY) 5.8 0.9

PEARDAY/HR 13119 8/11
NAY

ENERGYCONSUMPTION(UNITS/NO) 1650.1 201.5
PEAKDEMAND(UNITS/NR OR DAY) 5.8 0.8

PEAKDAY/HR 20122 7/ 6
JUN
ENERGY CONSUMPTION (UNITS/NO) 1653.6 155.8
PEAKDEMAND(UNITS/HR OR DAY) 5.5 0.9

PEAKDAY/HR 15120 20118
JUL

ENERGYCONSUMPTION (UNITS/NO) 1757.7 251.3
PEAKD_,t_ID(UNITS/HEOR DAY) 5.4 0.8

PEAK DAY/NR 23122 13118
AUG
ENERGY CONSUMPTION (UNITS/NO) 1703.2 209.1
PEAK D_PLqD (UNITS/HROR DAY) 5.8 0.8

PEAKDAYIHR 5124 21118
5EP
ENERGY CONSUMPTION (UNITS/NO) 1616.0 164.9
PEAK D_ND (UNITS/HEOR DAY) 5.5 0.7

PEAK DAY/HE 15121 23/ 6
"OCT

ENERGY CONSUMPTION (UNITS/NO) 1642.5 234.6
PEAKDEMAND(UNITS/HR OR DAY) 5,9 0,8

PEAKDAY/HR 5/22 21 8
NOV
ENERGY CONSUMPTION (UNITS/NO) 1561.0 407.6
PEAKD_4AND (UNITS/HE OR DAY) 4,9 1.1

PEAKDAY/HE 2/20 14/11
DEC
ENERGY CONSUMPTION (UNITS/NO) 1605.5 583.8
PEAKDD4AND(UNITS/HR OR DAY) 3.8 1.2

PEAKDAY/HR 1119 26110
. ...... . .............. . .......... .. ....

TOTAL
ENERGY CONSUMPTION (UNITS/YR) 19485.0 4185.9
PEAKDEMAND(UNITS/HR OR DAY) 5.9 1.5
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SMALLBAR/LOUGE DEMODESICCAI4T& EVAPORATIVECOOLING DOE-2.1E-001 Thu Nov 11 09.03z47 1993PDL RUN 1
NEW FFATURU IX DOE2,1E RUN I SYST_i Is PKG ROOFTOP DESICCANTCOOLER 100% OUTSIDE AIR UNIT ALLYEAR
REPORT- PS-D PLANT LOADS SATISFIED WEATHER FILE- TRY CHICAGO
............................................-...... ..... ..............-.....-- ...... ............... .... ... ..... ...................

ELECTRICALLOADS _ SUPPLIED PCT OF TOTALLOAD
...... .°.°............ ..... . ...... ...- ...--.-..--°..---

ELECTRICITY 19485.0 100.0
muam_Imm ItmIm _IIilIBssmlwmmt sl

LOAD $ATISt_IED 19485.0 100.0
TOTALLOADON PLANT 19485.2
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SMALLBAR/LOUGE DE:_) DESICC;M_& EVAPORATIVECOOLZI',IG DOE-2,1E-001 Thu Nov 1l 09_03s47 !993PDL RUN 1
ND_ FEATUI_ESIN DOE2.1E RUN 1 SYSTEN1: PKGROOFTOPDESICC/_HTCOOLER 100t OUTSIDEAIR UNIT /¢LYEJUt

REPORT-PS-D PLANTLOW SATISFIED WEATHERFILE- TRY CHICAGO
.............................................................................................................. (CONTINUED)........

SUMMARYOF LOADSMET

TOT_., LOAD TOTAL PEAK HOURS
TYPE OF LOAD LOAD SATISFIED OVERLOAD OVERLOAD OVEP/DADED

(I_TU) (N_tU} (MBTU) _NBTU)
.................... ...o...... ... Q...... .........- .*---...-- ..-.*--...

ELECTRICALLOADS 66 .S 66. S 0. 000 0.000 0
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ENERGYTYFEt ELECTRICITY NATUIU_-C_S
UHI_Ss NITV

CkTEOORYOF USE
meaoeoViOebOeoee

AREALXOHTS 3S.7 0.0

HISC _UI P14? t6.9 0.0

SPf_Ct HEAT 0. O 285.1

8PACI_C_l, 0.0 44.9

VDrr rNt$ 13.9 0.0

DO_OT WATER 0.0 88.6

TOTAL 66.5 418.6

TOTAl, SITE ENERGY 485.09 HBTU 224.6 KETU/SQFT-YRQROSg-A.qEA 224.6 KBTU/SQFT-YRN_-AI_A
TOTAL SOURCEENEI:tOY 618.12 HBTU 286.2 KflTU/._FT-YR OROSS-_qFA 286.2 KOTU/$QFT-YRNET-AP,F.A

PERCENTOF HOURSNCY SYS?D¢ZONEOUTSIDEOF THROTTLINGP,N_E • 0.0
PERCENTOF HOURS_qY PLANTLOADNO? SATISFIED • 0.0

NOTE: ENERCYI9 APFORTIONEDHOURI,YTO JU.,LEND'USECATIK]OItlE9.
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S)tkl_ llAJRtLOL_]E DIDIODI[:$XCCN_1'g, r_poRA?I_E cooLzl_ DO|-2.1i-O01 ?hu Nov It 09_03t4_ 19t3EDI, 1_1 1
NIL_Pr.AT'JI_UIN IX)E2.;E RUN1 SYS'1'I_ tt PKGROOFv?OPOUICCAHT COOLER 200t OUTSIDEAIR _ZT ._U.,L,¥EAR

UPORT- U-D ENERQYCOS'?SUI_,IARY
e,lge e_t ere t O W*. ea e_ _ <_,_ .. 4_._ ee.e wee 6 e ee e* _.e_t_.ee_ _ eoe... _ee_eee a.ee ea e...*.¢b e. u.,,_eea ..v _/ee _o--a_e_.e /e* _* u.* e..* ¢m. _ _e.a.o_ *..e..vjQ

ICETERED TOTAl, VI RTUAI,
EHEIcQY C_ROE RATE RAT| USED

UTI[,I'?Y-RATIf U.qOURCE ME'?EII._I UN|Tt;/YR ($) (S/UNIT) ALL Ylr_?
ee_.e_aemo._uue& ee_eQaQm_emv*Q., o_e.eeee_e_* t. o,_ _*t _ e.e e_* _ e* _ _ Q a_o_aeeeQ_ uQm.ete_ee *ee_meoo.

_.EC-COST ELI_rRICITY 1 2 3 4 S 19405. _ 157T. 0.0963 YES

aAS-Cos'r HATURAL-GA8 1 2 3 4 S till. THEN4 271T. 0.6491 YES

ttllitttil

41594.

EIRRaY COSTIOROSS8L_ AREAs ]. 13
ENERGYCO_'/NI_ Ill,iX] AIUr.At 2.13
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SMALL8AJt/LOUOIf Oi_qODtSICCAJ_ 6 I_APOP_?I_| COOLIHG D0|-2.1|-001 ?hu HoY iI 05:0314.7 1593|D1, nun 1
NiBdPEATURI_ IN DO|2.1E RUN1 SYSTD4 ls PKOROOF_)PDESICCAJ4TCOOLEI 1001 OUTSIDEAIR UNIT AI,LYEAA

IU_PORT-I_S-R S_I4ARY OP U?ILZ?Y-IA?|s iH,|C-COa?

_?ILI?Y-I_A?|s _,I_-COS'_ I_SOURC|I EI,IDCTR/C/TY DI[HA_D-WZHDOWxHOUR 3412. lri'U/_
14_ll:Us 1 2 ) 4 S IIILLIIIO-_Y, 31 II,ATIt-I,D4t?,k'PIOH_ 0,0000

POW|II-FAC?OIII 0. I0 ICXClP.SS-ILY+_II-IPI_,Cs0.30 ICXCESS-I(YAJ_-CI_z 0.0000

MTI-GUALIrICJWIOHI iI,OCK-CHAROIUI DIMAHD-_?CHL'rS MIH-NOH-IU4TCHI2S

NIH-I_'R_s 0.0 I-SN
MAX-I_510Y t 0.0 I-U
HIH-DDI JIDl 0.0
MAX*D84ANDs 0,0

QUALIn-I_?|l AL,I,-NOHTHJ
I Ug|'MXN-QQA_! NO

141_l_lD IIIJ.,IM NIL'TIlLED BILI,IMO 101L_IIOY DDIklII) IDI|N)Y IPIXID MIIIII4UH VIRTUAl, TOTAl,
IDII_OY IL'nlIOY DDI_O DIDIAIlO OHIO| CHAICI CS'? _ ?.4XU SUIICHIIO CHAI_I CI(AnOI_ IIA?| ClL_OI

HO_H KWH M I_ 1_ (1) 151 151 1$) IS) 151 IS) (SlUHI?) 151

JAil 141S 1415 ).t :).1 124 $ 0 0 0 22 0 0.0912 1S0

IP_ll 1451 1451 ).l $,t 113 ) 0 0 0 3] 0 0.0941 1)l

NAR 1621 1424 3.1 J.1 124 ) 0 0 0 22 0 0.0931 151

kPR 159"; 159? 5,1 5.1 124 5 0 0 0 22 0 0.0944 1S1

MAY 1450 1450 5.1 5.8 13"/ S 0 0 0 22 0 0,0919 163

1454 1454 S.S 5.5 11"/ 4 0 0 0 22 0 0.090t 163

J'UI, 175t 1758 5.4 5.4 146 4 0 0 0 22 0 0.0971 172

J_UO 1"/03 1'703 5.0 5.0 141 5 0 0 0 22 0 0.0984 140

sEP 1414 1616 5.5 5.5 114 4 0 0 0 22 0 0,0991 160

oc? 1643 1643 5.9 5.9 114 5 0 0 0 22 0 0.0990 163

NOV 11541 1541 4.9 4.9 121 4 0 0 0 22 0 0.0941 14"/

0_C 1605 1605 3.8 3,8 125 3 0 0 0 22 0 0.0933 150
llllllll illlllil Imilllll IIIllll lllllll lllllll lilllll lllllll illllWl IllJmll lmllllll

'l_)_.l_L 19445 19485 5.9 154.7 49 0 0 0 241 0.0963 16'77

8.20



IIAR/bOtX3| DDIO D|SlCC_ _ ZVAPOI_q'IV| CCX_LX_ DO[-2,1Z-001 ?hu Hov 11 09s0):47 19934DL _U11 1
HIM PICA?LqtUIH DO|2,11C Rt/14I SYSTDt Is PK0 IIOOPPOPDILqlCCHrrCOOLICR100t OUTSIDe AIR UtlIT ALLYPJ_

UK)I_- a-| |_l(_Y OP UTILPPY-RAT|a GkSoCOrl'
mm m_lw me m_om mmmqm_m_ m_mm_ te o _mmmm4_6 mmmme mm m_am mm _m _em mm _m-mr _om_ .Q m-m m_mq mmm m m _ _ mm6 m_ ! m._ _ .o mm _mm mm .m mm_ _. _.... mo mm .m m _ _ _ m Q Qm

O_ILI_Y-RA?|s (IPJ-CO_ P_BOUI_C|t NA?_-O/Ui DI_iAND-WINDOWsHOUR 100000. BTU/TH[_4
141_|lUIs i 2 ) 4 § IILLIN<g-DAYt )1 PATE-LI]4XTA?ION, 0.0000

IIA?II,QUALIPICA?lOIIfl BLOCK-CHAROLq DI_LNID-IIA?CHILlS HiN-MON-PATCHI_$
a _mm_mmmm_mmm_m_gmm _mmm _ mmm_m m_ _m mm_mm m_ om _mm _m mmm_m_mm_ _t m_m _m m_ mmm_mmm_m_._._ _om_mmm.mm_m_mQm

NIN- tN1LqlgYt 0.0 (]U-CH
MAX-ICWIAOYs 0.0
NIII- DIII4AJI_s 0.0 j
14AX-DDIANDs 0.0

QU_II_* fIAT|i AI,_-NOIIYHil
tlU-NIIg-_OA/,_ NO

141rrltl_D IIIULZNO NIL_|RID IIII_INO I_tlItROY DIMANO DIEICY fIXED NIIIII4UH V]IPPUA_ ?(TPAL
IDII_IOY lltll_ DEMAND DIDqANO ¢I4AIKII_ CKA.qol CrtP ,i_ ?A.XU .g_ll_HllO CHAAOI CI4A_E ItWrl CI4_Ol

MOWrX ?Xl_ltJI4 ?HELM THICRMS ?HLq_lfi ($) ($) 11) 11) 11) 11) ($) 1$/UHI?) L$)

3AN tS3 _Sl t.S 1 .S 3882 0 0 0 0 1! 0 0._019 )9_)

lelCll ST0 S?0 1.$ 1 ,) 341 0 0 0 0 11 0 0.6174 352

lIAR 4880 400 1.3 1.) 3_7 0 0 0 0 11 0 0.6407 307

APII 275 275 0.9 0.9 177 0 0 0 0 11 0 0_68820 11188

MAY 201 201 0.88 0.88 1)0 0 0 0 0 11 0 0.6963 140

154 1S6 0.9 0.9 100 0 0 0 0 11 0 0.7119 111

251 251 0,88 0.88 1_2 0 0 0 0 11 0 0.68857 172

AUO 209 209 0.88 0.88 114 0 0 0 0 11 0 0.6943 145

$1CF 11;5 11;5 0.7 0.7 106 0 0 0 0 11 0 0.70881 117

OCT 22S 2)5 0.88 0.88 151 0 0 0 0 11 0 0.t;8887 142

NOV 4088 408 1.1 1.1 261 0 0 0 0 11 0 0.6666 272

DEC 5884 51t4 1.2 1.2 3488 0 0 0 0 11 0 0,6146 359
llllllll IIIIIIII lllmlllll IIIIIIi lllllll llimlll llllllll llUllllll I lllllll lllllllll lllllllll

IX)TA_ 4184; 418886 1.5 258888 0 0 0 0 129 0.6491 2717
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Bar/Lounge -- System 2

$ D r, P ROC E8 80 It Z N PUT DATA

_u Nov 11 09s03,47 i992SDL RUN 2

* 137 *
* 131 * fZ1_i_ l, In-) " _ rlU_UI ]tl DO|2.1i at,q42 •
* 139 • 1,1n-4 • SYS?DI 21 PKOROOI_OPPSZ AC UHI_ *
* 140 * LINg-S • DI_ICCAX? COOLINGor HIH OA • ..
• 141 •
• 142 * SYSTIMS'RI[FORY S (9SoA,$$oJ, SSoI,$$-H, SS-O) ..
• 14) *
" 144 • rN_Oll $CH I_RU DEC 31 (NON,$A?) {1,24} (I)
• 14S * (StM,HO[,) (I,2) (I) (],9)(0) (10,24}(I} ..
, 146 * C-Sli_Pt' $CH qq4BUDiSC31 (/_) (1,24) (76) ..
• 147 * H-Si]Pt' SCH THWOOlR 31 (A/J,) (1,24) (72) ..
* 141 * ENV Z'C D'H'? 72 D-C-? 74 H-T'SCH g-Slrl'lL_ C'?-scg C-SL'I'P1' ..
• 149 *
• 150 * BLDO g Z-C _ O-CRlilP 20 clz,)llsQPr .7 ..
' ISi *
* 152 * $Ygt 9YSTIN g-_Pll PS| DRYSOLB'LDIZ?=60
• 1S3 * 8UPPI,Y-CrN=]SO0 NIP,ATING-CAPACFI'Y=-120000
* 154 * MAX'SUPI_Y-Y st00 Mlli-gUPPLY-?•SS
• 155 * SUPlLI'LY-STATZC-2.SSUPPLY'£Ple=.47
• 156 * DI_ICCAJ_=I,IO-V_lff-AIIt-t
* 157 * DILqC'DEIi¢-Slff-4S DrJC-C"I'RL-HODg• 1
* 1511* DESICCARt'-AIR=.2$ PJ_-HEAT-SOURCEsGAS-HYDROHIC
* 159 * r*S(:H,rAHSOti ZOHE-NAIQ.S(BL[X]) ..
• 160 *

." * 161 *
• 162 * PIJ4_1 = PIJJiY-ASSlGhl(ZNT $YSTID(-NAMIt$= (SYSt)
* 163 * DHW-C_I_[,IHIN• .666
* 164 * DIN-.%'H • DOM_ ..
• 165 *
* 166 * DI • O-SCH (1,7) (0} (tl,21) (,1,.2,.3,.4, .55..6,.4,.45,.4,.45,.45,,4,,3,.])
• 167 * (22,24) (0) ..
" 168 • D2 • D-SCH (1,7) (0) (8,22) (,15,.2,.25.,4,.S,.$5,.5S,.4S,.45,.45,.45,.4,.].5,
* 169 • ,25,.2) (23,24) (0) ..
• 170 * D$ • D-_K:H (1,9) (0) (10,19) (.1,.25,.3..35,.35,.3,.3,.35,.3,.2}
• 171 * (20,24) (0) ..
* 172 * _ • $CH qq4RUOgC _)1 (kiD) D1 (SAT) D2 (SI,JN,HOL) D3 ..
• 173 • DID ..

174 * CONIP_T|SYb_i_18 ..
• 175 * ZNFIDTPLA/ff ..
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PDL PROCgS$OR 2 NPU? DATA

Thu Nov 11 09s03:4'7 lgg)PDL, i_UH 2

" 176 • PI_I?I • I_T-ASSIONHXI_ ..
• 17"/ • F2J_-I_EPOI_ S (B£PS) .,
• 170 * I_D ..
• 179 * CO)tP_E PIJ_ ..
• 1110* INl_r E'CONON]C9..
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EDL PROCESSOR Z NPUT DATA

Thu Nov !I 09z03_4"/ !993£DL RUN 2

* 18i *
• 182 * ECONONICS-&ES_)RTS (ES-D,ES-E) ..
* 183 "
* 184 * ELBC-COST• UTILITY-RATE RESOURCE• ELBCTRICITY
* 185 " 14ONTH-CHOS- (21.75)
* 186 * DEMAND-CHGS• (.81)
* tO? * BLOCK-ClO,I_ES = (£-SN,E-WN) ..
* 188 •
* 189 * E-SM • BbocK-CI4ARGEBbocK-_14 • SCk,SON
• 190 * SCH-FLAO • 2
• 191 * BLOCK1-TYPE* E_I£ROY
* 192 * BLOCK1-DATA= (1250,.0829)
* 193 • BLOCK2-TYPE• 161HIKW
* 194 * BLOCK2-DATA• (125,.0829,0
• 195 * 1..0514.0) ..
• 196 *
* 197 * E*WN • BbOCK-CPARGEBL(X:K-SCH • SEASON
* 198 * SCH-FI,AO • 1
* 199 * BLOCKI-TYPE= ENERGY
* 200 " BLOCK1-DATA- (1250,.0778)
* 201 • BbOCK2-TYPE• KWH/k'W
* 202 * BI,OCK2-DATA• (12S,.0"/'/8,0
* 203 " 1,.0514,0) ..
• 204 *
* 205 * ..qEa,_N • SCHEDULETHRUAPR 30 (JU.L) (1,24] (1)
* 206 * THRUOCT 31 (ALL) (1.24)(2)
* 20"/ * THRUDEC 31 (ALL) (1,24)(1) ..
* 208 *
* 209 * GAS-COST = UTILITY-RATE RESOURCE • NATURAL-GAS
• 210 " NONTH-CHGS: (10,"/3)
* 211 * BLOCK-CHARGES• (GAS-CH) ..
* 212 *
* 213 * GAS-CH • BL,OCK-CHARGEBLOCKI-TYP£ • ENERGY
* 214 * BLOCKI-DATA= (400..643
* 215 * 1,.4943) ..
* 216 *
* 217 • END ..
* 218 * COMPUTEECONOHICS ..
* 219 * INPUT SYSTEMS ..
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SMALL BAR/LOUGE DEMO DESICCANT & EVAPORATIVE COOLING DOE-2.1E*001 Thu Nov II 09:03:47 1993SDL RUN 2

NEW FEATURES IN DOE2.1E RUN 2 SYSTD4 2: PKG ROOFTOP PSZ AC UNIT DESICCANT COOLING OP MIH OA

REPORT- SV-A SYSTD4 DESIGN PARAMETERS SYSI WEATHER PILE- TRY CHICAGO
°... .... .°. ....... . ......... .. ......... ° ............. . ......... ..... ........ ........................ . ............... . ......... .°.

SYST[M SYSTEM ALTITUDE FLOOR AREA MAX

NAME TYPE MULTIPLIER (SOFT ) P_OPLE

SYS1 PSZ I.020 2160.0 48.

SUPPLY RETURN OUTSIDE COOLING HEATING COOLING HFAT IHG

PAN ELF DELTA-T FAN ELEC DELTA-T AIR CAPACITY SENSIBLE CAPACITY EIR EIR

(CFM ) (k'W) (F) (CFM ) (KM) (P) RATIO {KBTU/HR) (SHR) (KBTU/HR) (BTU/BTU) (BTU/BTU)

2550. 1.561 1.9 O. 0.000 0.0 0.304 116.904 0.639 -120.000 0.36 0.37

SUPPLY EXHAUST NINlMt_ OUTSIDE COOLING _TPACTION HEATING ADDITION
ZONE FIOW HOW FAN _ AIR _ CAPACITY S_SIBLE RATE CAPACITY RATE

NAME (CF'N ) (CFH ) (KW) RATIO (CFlq ) (KBTU/HR) (SHR) (K.BTUIHR) (KBTU/HR) (KBTU/HR) MULTIPLIER

BLDG 2550. O. 0.000 1.000 979. 0.00 0.00 52.33 0,00 -45.22 1.0
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SI4A.L_BAR/LOUGE DEMODESICCANT& EVAPORATIVECOOLING DOE-2.1E-001 Thu Nov 11 09:03_49 1993$DL ROH 2
N_ PEATURF,S IN DO£2.1E RUN 2 SYST_4 2z PKO ROOFTOP PSZ AC UNIT D£SICCAKT COOLING OP MIN OA
[U_PORT-$$-P I.,O/_D,£HD_(_YAND PART LOAD DHM TANK OPERATIONFOR PI,JU_I WEATHER FILE- TRY CHICAOO
.-....° ........... ............... ............... .. ..... . ......... .°. .... .. ....... . ...... . ......... . ......... . ............ . .......

TAHK SIZE is 30.0 ( GAZ,) HEATERCAF = 25.774 (KB?UIHR) FLOMRATE8 0. 666" (GAL/MIN } POHP: 0,000 (KI_)

UNIT LOAD n_'EROYUSE _(:VEH USE Pt_IPENERGY ........ Number of hours within each PART LOAD range .........TOTAL
SLI4 (14_fO) (NBTO) (HBTU) (KWH) 00 I0 20 30 40 50 60 70 80 90 100 RUN

MONTHPP,,AJ((KB'fUIHR) (KrI'U/HR) {KBI_/HR) (KM) 10 20 30 40 50 60 70 80 90 100 . HOURS
.--....... °.....-..................................._ .... .... ..o- .... .. .... .. .. ......... . . ......... ..

,,TRH SON 5.160 8.354 0.000 0.000 329 26 41 16 107 70 85 30 40 0 0 744
PEAK 19.998 28,991 0.000 0,000
DAY/HR 29114 29114 _ 31124 31/24

Pl_B _ 4.837 7.807 0.000 0.000 296 24 36 13 96 65 77 27 38 0 0 672
PEAR 20.598 29.837 0.000 0.000
DAY/HB 26114 2G/14 28124 28124

ItA_ SLIM 5.390 8.675 0.000 0.000 322 27 39 12 101 77 89 31 46 0 0 744
PEAK 20.198 29,273 0.000 0.000
DAY/HR 31114 31/14 31/24 31/24

APR SUM 4.947 7,993 0.000 0.000 312 26 38 12 98 156 4 74 0 0 0 720
FE.J_K 19.198 27.862 0.000 0.000
DAY/HR 30/14 30114 30/ 1 301 1

NAY SOU 4.592 7,499 0.000 0.000 329 31 36 100 93 80 35 40 0 0 0 744
PEAK 1?.?99 25,886 0.000 0.000
DAY/HR 28114 28114 31/ 1 311 1

O'OH _ 4.225 6,909 0.000 0.000 312 30 46 98 74 86 74 0 0 0 0 720
PEAK 16.399 23.911 0.000 0.000
DAYIHR 30/11 30114 30/ 1 301 1

SOU 3.990 6,582 0.000 0.000 325 31 51 103 156 36 42 0 0 0 0 ?44
PEAK 15.199 22,218 0.000 0..000
DAY/HR 30/14 30/14 311 1 311 1

AUG SUM 3.882 6,420 0.000 0.000 326 31 48 105 156 78 0 0 0 0 0 744
PP..AK 14.799 21,654 0.000 0.000
DAY/HR 31/14 31114 311 1 31/ 1

5EP SOU 3.848 6,351 0.000 0.000 316 30 47 102 150 33 42 0 0 0 0 720
PEAK 15.199 22,218 0.000 0.000
OAY/HR 30/14 30114 30/ 1 30/ 1

OCT gOU 4.179 6,877 0.000 0,000 329 31 52 107 150 35 40 0 0 0 "0 744
PEAK 16.199 23,629 0.000 0.000
DAY/HR 29114 29/14 31124 31124

HIOV SUM 4.376 7.158 0.000 0.000 320 30 34 98 90 80 28 40 0 0 0 720
PF.JLK 17.599 25,604 0.000 0.000
DAYIHR 30114 30114 30124 30124

DEC SOU 4.898 7.961 0.000 0.000 330 27 39 101 22 150 4 71 0 0 0 744
PEAK 18.998 2?.580 0.000 0.000
DAY/HR 30114 30114 31124 31/24

YR SOU 54.324 88.587 0.000 0.000 3846 344 507 867 1293 946 520 313 124 0 0 8760
PEAK 20.598 29.83? 0.000 0.000
NON/DAY 2126 2126 12/31 12/31
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SMALL 8AR/I.OUGE DEMO DESICCANT & EVAPORATrVE COOLING DOE-2.1E-O01 Thu Nov 11 09.03_47 1993SDL RUN 2
NEW FEATURES IN DOE2.1E RUN 2 SYST_4 2: PKG ROOFTOP PSZ AC UNIT DESICCANT COOLING OF HIN OA

REPORT- SS-A SYSTEM MONTHLY LOADS SUMMARY FOR SYSI WEATHER FILE- TRY CHICAGO
.....° .............. ........ .... . ...... ..... . .... . ....................... ........................ °. ...................... . .......

........ C O O L I H C ................ _ E _ _ I H G ........... ELEC''"

MAXIML_I HAXIML_ ELEC- MAX IML_

COOLING TIME DRY- WET- COOLING HEATING TIME DRY- WET- HEATING TRICAL ELEC

ENERGY OF MAX BULB BULB LOAD ENERGY OP MAX BULB BULB LOAD ENERGY LDkD

MONTH (MBTU) DY HR T_IP TEMF (KBTUIHR) (HBTU) DY HR T_4P TEMP (KBTU/HR) (KWH) (KW)

JAN 0.00000 0.000 -47.991 12 4 -2.F -3.F -121.226 2441 4.980

FEB 0.00000 0.000 -41.015 $ 6 5.F 4 F -114.770 2208 4.980

MAR 0.05082 3 15 76.F 65.F 14.347 -31,583 24 6 8.F 7 F -111.923 2487 5.518

AFR 1.01274 28 15 78.P 68.F 32.255 -15.106 9 6 26.F 25 F -75.362 2586 8.214

MAY 2.66587 21 13 87.F 76.F 74.001 -7.767 7 6 33.F 29 F o61.595 2814 11.256

JUN 8.79381 20 18 91.F 78.F 93.640 -2.232 I 6 48.F 47 F -30.591 3534 15.643

JUL 21.95020 13 17 97.F 78.F 86.927 -0.350 6 6 61.F 55 F -14.631 5070 14.872

AUG 16.24917 26 18 93.F 75.F 72.370 -0.586 5 6 55.F 54.F -17.116 4421 12.881

SEP 3.91798 11 17 86.F 72.F 59.689 -5.825 23 6 36.F 33.F -57.178 2936 21.036

OCT 0.77089 30 19 73.F 67.F 29.478 -12.626 21 6 30.P 29.F -69.521 2624. 8.454

NOV 0.32590 2 13 74.F 61.F 27.770 -26.657 14 10 29.F 28.F -86.688 2398. 6.606

DEC 0.00000 0.000 -41.597 9 6 14.F 13.F -I01.200 2433. 4.980

TOTAL 55.737 -233.334 35952.

MAX 93.640 -121.226 15.643
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SMALL BAR/LOUGE DEMO DESICCANT & EVAPORATI"VE COOLING DOE-2.1E-001 Thu Nov 11 09:03:47 1993SDL RUN 2

NIP_ FEATURES IN DOE2.1E RUN 2 SYSTD4 2z PKG ROOFTOP PSZ AC UNIT DESICCANT COOLING OF HIN OA

REPORT- SS-I SYST_ MONTHLY SENSIBLE LATENT SLI_4ARY FOR SYSI WEATHER FILE- TRY CHICAGO
.. o......_-. ......... . ......... .... ......... ........... .... ..... .... ..............--..... .......... .... ............. . ...... ._....

SENSIBLE LATENT HLAX TOTAL SENSIBLE LATENT MAX TOTAL

COOLING COOLING COOLING SENSIBLE TIME HEATING HEATING HEATING

ENERGY ENERGY ENERGY HEAT RATIO OF HAX ENERGY ENERGY ENERGY

MONTH (HBTU) (I,IBTU) (KBTU/HR) AT MAX D¥ MR (MBTU) (HBTU) (K.BTU/HR)

JAN 0.00000 0.00000 0.000 -47.99058 0.00000 -121.22570

FEB 0.00000 0.00000 0.000 -41.01462 0.00000 -114.77034

MAR 0.04704 0.00378 14.347 0.919 3 15 -31.58274 0.00000 -111.923

APR 0.91411 0.09863 32.255 0.913 28 15 -15.10616 0.00000 -75.362

MAY 2.30453 0.36104 74.001 0.787 21 13 -7.76678 0.00000 -61.595

O13N 7.79127 1.00253 93.640 0.755 20 18 -2.23162 0.00000 -30.591

JUT., 19.30195 2.64825 86.927 0.801 13 17 -0.34957 0.00000 -14.631

AUG 14.34881 1.90036 72.370 0.813 26 18 -0.58622 0.00000 -17.116

SEP 3.17811 0.43986 59.689 0.870 11 17 -5.82491 0.00000 -57.178

OCT 0.67051 0.10030 29.478 0.819 30 19 -12.62613 0.00000 -69.521

MOV 0,30953 0,01637 27.770 0.928 2 13 -26.65744 0.00000 -86.688

DEC 0.00000 0.00000 0.000 -41.59677 0.00000 -101.20022
....... .. ....... .. ........ ...... .... .. .... . ..... ...... ....°....

TOTAL 49.166 6.571 -233.334 0.000

MAX 93.640 0.755 -121.226
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SMALL BAR/LOUGE DEMO DESICCANT & EVAPORATIVE COOLING DOE-2.1E-00Z Thu Nov II 09:03=47 1993SDL RUN 2
NEW FEATURES IN DOE2.1E RUN 2 SYSTEM 2_ PKG ROOFTOP PSI AC UNIT DESICCANT COOLING OF HIN OA

REIK)RT- SS-J SYSTEM PEAK HF.ATING AND COOLING DAYS FOR SYSI WEATHER FILE- TRY CHICAGO

..... COOLING ........ HEATING--- DAY COOLING PEAK

J'u'N 20 JAN 12 JUL 14

HOURLY HOURLY HOURLY

COOLING SENSIBLE DRY- WET- HEATING DRY- WET- COOLING SENSIBLE DRY- WET-

LOAD HEAT BULB BULB LOAD BULB BULB LOAD HEAT BULB BULB
HOUR (KBTU) RATIO T_P TDIP (KBTU) TE_P TEMP (KBTU) RATIO T_4P TD4P

1 15.209 0.869 68.F 64.F -107.961 5.P 4.F 43.987 0.873 83.F 72.F
2 0.000 0.000 68.F 64.F -112.781 3.F 2.F 36.373 0.879 81.F 72.P

3 0.000 0.000 66.F 62.F -120.168 I.F 0.F 31.874 0.893 80 F 71.P

4 0.000 0.000 66.F 62.F -121.226 -2.F -3.F 29.731 0.882 78 F 71.P

5 0.000 0.000 65.F 62.F -121.125 -4.F -5.F 25.271 0.887 77 P 70.F

6 0.000 0.000 65.F 62.F -120.862 -5.F -6.F 36.054 0.840 78 F 71.F
7 0.000 0.000 67.F 64.F -120.203 -6.F -7.F 39.829 0.847 79 F 71.F

8 0.000 0.000 73.F 65.F -120.577 -7.F -7.F 45.173 0.865 82 F 72.F

9 22.093 0.946 76.F 67.F -118.961 -8,F -8.F 54.919 0.844 86 F 74.P

10 44.616 0.868 80.F 71.P -I16.338 -7.F -7 F 58.808 0.858 88 F 74.F

11 56.471 0.862 83.F 72.F -I04.770 -4.F -5 F 70.498 0.826 91 F 76.F

12 68.240 0.828 84.F 74.F -89.410 0.F 0 F 79.721 0.817 94 F 76.F

13 69.922 0.833 85.F 74.F -77.366 4.F 2 F 75.991 0.847 96.F 77.F

14 77.760 0.822 88.F 75.P -74.479 6.F 4 F 66.073 0.875 87.F 74.F

15 88.683 0.785 90.F 77.F -75.663 4.F 2 P 53.496 0.896 76.F 71.F

16 90.463 0.763 90.F 7S.F -80.911 3.F I F 60.736 0 839 78.F 72.F

17 93.640 0.755 91.F 78.F -91.464 1.F 0.F 60.330 0 817 78.F 72.F

18 87.033 0.769 90.F 77.F -101.802 -2.F -3.F 69.155 0 818 89.F 75.F

19 80.527 0.753 89.F 78.F -99.693 -4.F -5.F 67.523 0 814 87.F 75.F

20 62.136 0.781 79.F 74.F -I06.646 -4.F -5.F 65.174 0 807 84.F 74.F

21 36.452 0.846 70.F 67.F -105.348 -3.F -4.F 64.599 0 798 84.F 74.P

22 30.215 0.839 69.F 66.F -103.151 -3.F -4.F 62,962 0 788 82.F 74.P

23 25.895 0.846 ?0.P 65.F -I02.972 -2.F -3.F 53.098 0.828 80.F 72.F

24 19.546 0.886 71.F 64.F -I04.326 -1.F -2.F 42.011 0.848 78.F 72.P
. ......... ...... .........

SUI4 1293.387
MAX 93.640 -121.226

SYSTEM-TYPE PSZ SOFT/TON 276.8
COOLING PEAK 43,35 (BTU/HR- SOFT) HEATING PEAK -56.12 (BTU/HR- SOFT)
SUPPLY AIR PEAK FLO_ 1.18 (CPMISOFT) NIN-OAIPERSON 20.40 (CF14)
OA FRAC AT CL_ PEAK 0.384 OA PRAC AT HTG PEAK O. 384

" ASTERISKS INDICATE HOURS LOADS NOT MET
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SHAM, B_/LOLICE DI[HODE._ICCAN_& EVAPORATI_/£COOL,NO DOE-2.1£-001 ?hu Nov 11 09,03:47 19935DZ, RUN 2
NEWFEATURESIN DOE2.1E ROH2 S¥.qTE]42; PK(] ROOP?OPPSZ AC UNIT DES]CCANTC:OOLINGOF HIN OA

REPORT-$$-N EE2.A?ZV_HUNIDZTY_CATT£RPLOYPOR $¥$1 k/_THI[:R FZLE- TRY CHICAOO
......... °....... °............°......................................... ° ............ °............................. °.............

TOTAl, HOURSAT RE:ZJ_?I_ZHtMIDI_ LEVE_ANDTZ]4£ OF DAY

HOUR 1.M42 3 4 5 6 7 I 9 10 11 12 lPH 2 3 4 5 G '7 8 9 10 11 12 TOTAS,

80-100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7 0 " 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 r 0 0 0 0 0 0 0 1 0 0 0 1

60-70 1 0 0 0 1 4 ) 0 0 1 0 0 0 0 0 0 1 3 2 :3 1 2 2 :3 2"/

50-60 "/ 9 6 10 13 23 23 9 7 :3 5 11 3 2 1 6 12 ./ 10 10 14 26 14 9 240

40-50 1:31 5./ 59 61 6'7 93 9./ 98 105 100 109 151 66 53 S4 148 1611164 152 159 169 156 157 118 2692

:30-40 59 94 84 '7'7 64 37 52 62 7"/ 94 9:3 65 1511152 158 69 ./1 04 ./8 80 8'7 93 92 101 2081

0-30 167 171 154 155 1511146 128 134 148 16./ 158 138 1:38 158 152 142 113 10./ 123 11:3 93 88 100 1:34 3285

R_e_ seST., leS_ 8U "_ leSse :1=:1=11I111M Z ge_e S'lllZ w,i'm I=l_ Jml IBt8 !eZ_ III sese ZS_ _te:m 8t ! _llSe_ SlIll;1B SlliS lelll_ll 8_ _B _III se
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SNA/_ B_I/LO_E DENODESICCANT& EVAPORATlrVECOOLIHO DOE-2.1E-O01 Thu Nov 11 09s03:47 1993$DL AUN 2
NEWFI_ATLrR_ IN DOE2.1£ RUN2 $Y_'TDt 2: PKG ROOFTOPPSZ AC UNIT DE.5IO_HqTCOOLINGOF HIH OA

REPORT-9UP/., $YST_! 9UPPLIDIEHTA_T,EVAPORATIVEOR DE$ICCJId_'TCOOL,II_ FOR 9Y$1 _,ATHI_R FILE- TRY CHICAaO

TOTkJ, SENSIBLE LATEI_
COOLING COOLINO COOLING HOURS ELI_TRIC (]AS OIL

£1_ROY i_IERGY EI_AG¥ ON IDIERGY £NER(3Y
NONTH (HBTU) (I_TU) tl(ZTO) (KWH) (I_ITU)

JAN 0.00000 0.00000 0,00000 0 0. 0.00000

FEB 0.00000 0.00000 0.00000 0 0. 0.00000

lIAR 0.44183 0.12643 0.31541 29 17. 1.15190

APR 2.96209 1.60152 1.36056 204 116. 6.79351

14AY 3.909?3 0.96668 2.94304 249 144. 9.95194

JUN 8.92682 2.50435 6.3424? 533 307. 20.529?0

JUT, 13.88187 0.88956 12.99232 ?05 411. 31.03108

AUO 12.53177 0.90114 11.63064 671 391. 29.4483a

$EP 5.70114 2.40156 3.29958 360 205. 12.66627

OCT 3.29700 1.76097 1.53603 226 120. ?.46790

HOV 0.52543 0.22485 0.30058 34 19. 1.22540

DEC 0.00000 0.00000 0.00000 0 O. 0.00000

TOT/_ 52.17781 11,45708 40.72067 3011 1739. 120.26609
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SI4A_ IA,H/LOUO| DIDtODESICCNCTi, EVAPORATrvECOOLII_ DOE-2.1E-001 Thu Nov 11 0950354T 19935DL RUti 2
NEt_FEATUIqLSIN DOE2,1£ RUN2 SYSTW 2t PKGROOFTOPPgZ AC UNIT DESICCAHTCOOLINQOF NIN OA

UPOir7- JS-Q HEATPUMPCOOLINOSUI4_RY FOR SYSl _.ATH£R rILE- TRY CHICAGO

_;NTTRUN TOT)G,Z,OA_ IDIEROYIH AU)(:[L,IA,qY SUP UtgI? SUP UNI? WkS'TEHli_T WAST| HI_? IHDOORFAN
Tl]_ ON UNIT TO UNIT IOIEROY IX)AD |HEI_Y (]DIERATI_ USE OIERGY

(HOURS) (MBTU) (IQTU) (MBTU) (HlffU) (MBTU) (MBTU) (NBTU) (METU)
e e_,_ ,I*Q _o. u ,_m_ _ e._em _*n.eela Qej e _O eoo. e,ma el, e el. e 4_ e e e _ dt, qP ,m 4tl..e .ea e0e meeJeeees e.a mm _eIif eeu e eem 41D_11'lIDe #o en _ _ 44 e 4_ee.ae_ oQ. Ire

3JUI O. 0,000 0.000 0.126 0.000 0.000 0,000 0.000 0.000 0.000

rE| O. 0.000 0.000 0.114 0.000 0.000 0.000 0.000 0,000 0,000

lIAR 2. 0.051 0.010 0.113 0.000 0,000 0.000 0.000 0.000 0.040

APR 20. 1.013 0.344 0.0S| 0.000 0.000 0.000 0.000 0.000 0.554

I_Y 40. 2.666 0.g70 0.030 0.000 0.000 0.000 0.000 0.000 1.0_5

,,'ON 114. 0.T94 2.904 0.001 0.000 0.000 0.000 0.000 0,000 2,272 !

21?. 21.950 7.634 0.000 0.000 0.000 0.000 0.000 0.000 3.33T

AUG 1?4. 16.249 5.518 0.000 0.000 0.000 0.000 0.000 0.0O0 3.11i

SEP 5?. 3.918 1.339 0.016 0.000 0,000 0.000 0.000 0,000 1,2T3

OCT 18. 0.??1 0.261 0.052 0.000 0.000 0.000 0.000 0.000 0.551

NOV 0. 0.326 0.109 0.104 0.000 0.000 0.000 0.000 0.000 0.240

DEC 0. 0.000 0.000 0.12T 0.000 0.000 0.000 0.000 0.000 0.000

l

JUINUA,L, 649. 55.?3T 19.090 0.?41 0.000 0.000 0.000 0.000 0.000 12.4T3 "

HSFF (WITH PHRASITICS) - 1.73 (BTU/BTU)

CSFF (WITHOUTPNRASITICS) . 2.92 (BTU/BTU)

q
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_IT RUN 1_J_ LOAD EN|KY ZN AUXII,IAJIY SUP UNIT IUP UNIT WAJ_| Hr_T NA_TI HEAT DEPRO_ IHDOORrAN
TDll ON UNIT ?O UNIT IDIEROY LOAD |HltRGY QIDII_U_TL'O US| IOAD IDtlROY

(HOUNJ) (141_U) (141JTU) (NBTU) (HITU) (HIJTU) (Hrru) (NiJ?u) (HBTU) (NBTU)

JNI 400. -4?.991 40.2?2 0.STS 0.000 0.000 0.000 0.000 0.000 3.?40

IPtl 342. -41.01S SO.?tO 0.264 0.000 0.000 0.000 0.000 0.000 3,393

NAt 263. -31.S03 46.400 0.]85 0.000 0.000 0,000 0.000 0.000 3,?74

APH 124. -15,106 23.259 0.475 0.000 0.000 0.O00 0.000 0.000 3,132

NAY 45. -?.76? 12.535 0.543 0.000 0.000 0.000 0.000 0.000 2,645

19. -;_.232 3.90_ 0.Stl 0.000 0.000 0.000 0.000 0.000 1.414

J'OL 3. -0.3S0 0.?34 0.593 0.000 0.000 0,000 0.000 0.000 0,439

AUQ 5. -0.506 1.1i9 0.S91 0.000 0.000 0.000 0.000 0,000 0.666

SneP 49. -5.025 9.6"/0 0.53? 0.000 0.000 0.000 0.000 0.000 2.3?6

O_' 105. -12.626 19.817 0.511 0.000 0.000 0.000 0.000 0.000 3,18!

NOV 222. -26.657 39.5]? 0.398 0.000 0.000 0.000 0.000 0.000 3.372

DI_ 349. -41.59'7 60.247 0.310 0.000 0.000 0.000 0.000 0.000 3.?40
eeee_e, meeeemeee_ eeeeeeme_e we_eoe_eee _eeeeeeee. _eweeeaee. ee_eeQeeee _oeTveeee,*m e_e.eeeee_ e_eeooeeoe

NIHUAL 1944. -333.334 344.601 5.452 0.000 0.000 0.000 0.000 0.000 31.879 .

HSPF (HITH PAP_SITICS) • 0.69 (BTU/STU)

HSPF (WITHOUTPkI_SITIC8) • 0.68 (BTU/BTU)
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I_UILOUOI OllX) DUICCAI_ i rVAPOP2?_I COOLINO _01-2.11-001 l'hu Nov It 09s01_47 1993101, RUN !
HEN Irr,ATURn iN 0012.11 AUN2 IYJPI'D¢_s PKOROOPTOPPST,AC UNIT DWICCJUqTCOOLINaOF'Nile OA

UPOR_- ||-0 TmPIP.A?U_I SCAI_|R PlOT |Y$1 POR ILDO MT_?H|R PI_E- ?RY CHICAGO
e n je e Ill _e e maceleaO Or. e lik411m e I Ill nO O ue.e OI l,i _ ,laCall _ e Oa ua a ae call .4 a ++e _ a _11 4114 a ql,a a e ,11,4pVe. O Q e _ a * e *,ID * a _ e.il ii e ,n,_* 6 ,ll,* * e_ +t_ .. "l,e i *,, _* Q • e_lo a* ir1,11a _a ae e _ e t+ II+

I_YPA_HOUU AT Tm4F_RAT_| ldP_q_ AJ_ ?XNI Of DAY

HOUR _ 3 3 4 S i ? i 9 10 11 13 1PH 3 3 4 S t 7 t 9 10 11 13 'rcrl'A1,

UOVI IS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

iO-iS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7S-iO tl S2 40 ]l 32 $7 4i Si ii 10] 124 14S lSS 11] Ill |6) |l| 1S9 _S] 137 113 |34 |20 9S _St4
i

70-7S 304 279 363 3ll 370 3iS 311 344 341 311 ]]t 230 310 303 191 J03 304 304 213 331 353 341 24S 370 S?S)

6S-70 0 0 0 1 1 1 1 l 1 3 3 0 0 0 0 0 0 0 0 0 0 0 0 0 10

60-6S 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

WOW 40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

||| 181 1|| I|| lill Ill I|1 IRI I1| |11 ti| ill I|I ||| |ll i|| |1| III ||| III ii! Ill III |I! Ill|

8.34



|MAJJ, liJ_tLOUGI_ DDR) D|||CCAIfI' & I_/AI_I_TZ_/| COOLIN[] DO|-;].1[-001 Thu Nov 11 09_0)J4'7 1991PD[, RUN 2
Nl_ PEATURU ZH I)OI2. It RUN2 SYSffQi J_ PKGROOFTOPPS| AC UNIT Dr.SlCCAW?COOLINGOF MZNOA

UK)RT- PS-| NowrKz,Y UTXLXTYAND rUi_ _ll_ SUtet_RY HIU_THERrXLE* 'PRY CHICAGO

i_C?R ICXTY NATUrAl- GAS
HETER-1 HETER-|

HOHI'H BTU/UN|?s 3413./Kt_I 100000./THEIU4

JAN
13RAOYCONIUNFTION(UNitS/NO) _t4l. 4 T61.0
FlAX DaIAND (UNI?$/HR ORDAY) S.0 t.7

PEAKDAY/HA 1111 12140
rim

I_laY COHS_HPTION(UHI_IIHO) ]20i. 0 tit. H
PEAKDDI,MID (UltN'S/HR.OR DAY) S.O 1.i

PEAJCDAY/HA 1/1H 41 H
NAJI

I_ROY COffSUNPT]ON(UNI?IINO) 24i4. S Stl. [
PEAKDI)INiD (UN_I/HR OR DAY) S,S 1.1

HIr,AK DAYIHR HIHH H41 I
APR

ENEMY CONSUMPTION(UH_S/NO) 2Sl4.2 )IS.H
PEAKDR(AND (UNZT$/HR OR DAY) l.H 1.1

Plr,AX DAY/HA 2"//19 HI 6
NAY

ENHRQYCONSUMPTION(UH_rStHO) 3114.4 ]0S. 3
PEAKDDIN4D (UNITS/HIt OR DAY) 11.3 0.9

HEAKDAY/HA H1/13 ?1 6
,;UM

r.4_Aoy CON|UMPTIONIUNITS/HO) 3533.7 119. I
PEAKDINAND (UNIT$1HA OR DAY) IS.4 0.l

PL_K DAYIHR 30tl1 HI1)
,,'gl,

rJ_ROY COtlSUMPTION(_SIHO) 5070.3 389.4
PEAKOl_l/_lO (UNZTg/HROR DAY) 14.H 0.8

FlAX DAY/HA 13/1H 2112
AUO

EN1CIIOYCONSUMPT1OHIuNrrs/MO) 4421.3 374. S
PEAKDEMAND(UNITS/HA OR DAY) 12.9 0.l

PEAKDAYtHR ISIIi 11/13
SEP

ENTRGYC'ONSb_IPTZON(L/NITS/NO) 2936+1 292.3
PEAKDDI,I_D (UNXTS/HROR DAY) 11.0 0.9

PEAKDAYtHR 11117 23/ 6
OCT

ENERGYCONSUMPTIOH(UNITS/NO) 2624.5 344.7
PEAKDDUWD (UNITSIHR OR DAY) 1,5 1,0

PEAJ(DAY/HA 30119 21 R
NOV

ENZIGYCONSUNPTIOH(UNrTSINO) 2397.6 4t3.2
PEAKDD4AND(UNIT$1HR OR DAY) 6.6 1.3

PEAKDAYIHR 21t9 14/11
DiSC

NRGY CONSUMPTION(UNITS/NO) 2432.S 6115.3
PEAK DO(AND(UNZTSIHROR DAY) S,0 1.4

PEAKDAY/HR 1119 26/10
.....,.. ................ .... ...... .**....

TO?kL
r,WI[;RGYCONSUH_ION (UNZTSIY_) _59S2.6 SSilH.1
PEAKDDIN4D (UHZTStHROR DAY) 15,6 1.7

8.35



IHM.;I, |AR/L/3U_| DIdO DE$1CCN¢_& IrVAPORA?TVZCOOb|_ DO|-2.1E-O0! Thu Nov ]1 09=03t4'/ ;S931)DL RUtl 2
HEWIrl_A?1JltHIN DOi2,t| IK_ 2 SYS'I'_ 2, P_ ROOI_OFPSi AC _IXT DUICC_I' COOLII_ OP NXN OA

MFOR'r- FS-D FIA.qT I,O/_S IATISFI|D Wlr.A?HERF'II, I_- TRY CHIC_O

IK,IRTIIICJU, LOi_)S _ SUPPLIED PC'I' Of TOT._t_L[,ON)
v t a e e ,nt,e a o eQe a t_ e e eqhe qnl_ _ t ..eeneeoeetov OeteeeQee.*e..oea

I_J_llC I'I'Y 35952.6 100.0
JJlllJJll JJllll IllJ JIIIINU Jl JJltlJJ

LGJU)SATI$PI|D 35t52.6 100.0
. I'O1'/_,LOADON P'L,A/ff 3S953,1

f

8.36



SHAZ,L|Mt/U_IJG| DDIO DIESICC)d_Ik L'VAPOIU_?i'V|COOLIHG IX)I-2.tE-001 ?hu Nov II 0gs03:47 lg93PDL RUt_ 2
NE'_r[,kTLllU IN DOE2,IE Rr_l 2 SYS'TOt2z PKOROOPTOPPSZ AC UNIT DP..SICCANTCOOI,.,II_OP HIH OA

UPOR?- PS-D PLANTLOAJ_ SATISPIED k'EATHEItPlb[- TRY CHICAGO
.............................................................................................................. (CONTZI_IlZD)........

SUI414ABYOIPlOADSNI_I'

TOtAl, bOA) ?OTkl, PIAK HOUU
TYPI or ION) LOAD SA?IIIPIED OVI_P,LOJIU) OVERLOAD OVI_P,3,,,OADI_

(Kill'U) (I(BTU) (Nl_O) (NIRU)
_e II aelalel II _ee el I e e _lel ele le ill II Ie ee I le I _ lle e I I e lie al ell . ee I el eaI ea

ILIDCTRICAI,LOADS 122.? 122. ? 0. O00 0. 000 0

8.37



I

SHALl, ILJ,R/U:)UO| DIOK)DESICC)_IT t, EVAPOI_TI_/ECOOLING DOE-2.1E-00I Thu Nov 11 09_03s47 1993PDL R_ 2
N_ F2ATURE9IN DOE2.IE RUN2 9YST_ 2s PKGROOFTOPPSZ AC UNIT D[SICCANT COOLINGOF HIH OA

UPORT- BEP9 BUTLD_NG_EROY PERFORMANCESUH_URY W_ATHERFILt- TRY CHICAGO '
UeIIel _e e eel I e..I_eell I I_ u lee lee*_Iev. III life nI_ _. e I I_ J _I.ele_ _e iii. e*i le I_a.I iI.I ee e. e el e I_ e e e I lu I. v _ i _. e I i el e e I. _ e _ I_ ee eiiI I i I4 i

_UGY TYPIt ELECTRICITY NAT_LAL-GAS
UNITSs N_U

CkTmOItY OF'OSl
e ae Oe le ell I _. _

AI LIOHYI 3S,7 0.0

NISC BOOIPN? 16.9 0.0

SPACI HZAT 0.0 350.1

SPACI COOL 25.0 120.3

PUNPSa NISC 0.7 0.0

v_r FJU4S 44,3 0.0

DOle40? WATER 0,0 88.6
m* I le im * e * e I Im el* ee e

TOTAL 122.7 558. g

TOTALSITE EHERGY 681.61 14BTU 315.6 KBTU/SOFT-YRGROSS-AREA 315.6 KBTU/SQF']'-YRNET-AREA
TOTAL SOURCE_ERQY 927.05 HBTU 429.2 KBTUISQPT-YRGROSS-AREA 429.2 KBTUISQR-YR N_-AREA

PERCENTOP HOURSANY SYSTDI ZONEOL,'?SIDEOF THROT'I%IHQIUU_IE • 0.1
PERCENTOF HOURSARYPLANTLOADHOT SATISFIED • 0.0

NOTEs ENERGYIS APPORTIONEDHOURLYTO k.l,L DID-USE CATEGORIES.

8.38



S14AILBAR/LOOGE D_O DESICCANT & EVAPORATIVE COOLI_ DOE-2.1£-001 Thu Nov 11 0%:03.47 1993£DL RUN 2
NEW FFATURES IN DOE2.1E RUN 2 SYSTD4 2, PKG ROOFTOP PSZ AC UNIT DESICCANTCOOLING OF HIN OA
REPORT- ES-D DIERCY COST SUMMARY
........ ..........-..............-... ...... ........ ....... ............................ ..... ......°...... ......... .... .... ...-.....

METERED TOTAL VIRTUAL
ENERGY CHARGE PATE RATE US£D

UTILITY-RATE RESOURCE MET£RS UNITS/YR ($) (S/UNIT) ALL YEAR?
...°... .... . ..... . .......... .... .-......... ................... .......... ....**... ......... .

_-B::-COST ELi_CTRICITY t 2 3 4 5 35953. Kkn4 3040. 0.0846 YES

GAS-COST NaTURAL-GAS l 2 3 4 5 5589. THEI_ 3548. 0.6348 YES

tm881Ril_S

6588.

ENERGYCOST/GROSSBLDCAREAs 3.05
ENERGYCOST/NETBLIX3AREA= 3.05

8.39



SNAIL BARILOUG£ DDIO DF,SICCAWr& EVAPORATIVECOOLI_ DOE-2.1£-001 Thu Nov 11 09:03:47 1993EDLRUN 2
HEMFEATURESIN DOF,2.1ERUN2 SYS'T1342: PKGROOFTOPPSZ AC UNIT DESICCANTCOOLZHOOF HIH Ok

REPORT-ES-E SUMMARYOF UTILITY-RATE: ELEC-COST
..................... ...... ................................ ..... .............0 ...... .... ....... . ......... ....0....... .... .......-.

OTILITY-RATE: EI,k_-COST RESOURCE: ELECTRICITY DDIAHD-klINDOM: HOUR 3413. BTUIKI_4
PiE?EI_: 1 2 3 4 5 BILLING-DAY: 31 PATE*LIMITATION: 0.0000

POMEi_-FACTORI0.80 EXCESS-KV/LR-PRAC"0.30 EXCESS-KV/d_-CHG; 0.0000

RATE-QUAMPICATIONS BI,OCK-CHAI_ DDI_D- PATCHETS NlN -NON-RATCHETS
.............. .... . .... ..°...... .................................... ......... .... . .... ..............

14IN-ENERGY_ 0.0 E-SN
NAX-ENERGY: O.0 P-_I
NIH-DBUdID: 0.0
NAX-DDIANO: 0,0

QUALIFY-P,AT£: ALL-MONTHS
USE-MIN*QUAL: NO

METERED BILLING METERED BILLING DIERGY DI_4AND _EI_Y FIXED MINII4_ VIRTUAL TOTAl,
_ERGY ENERGY Di_I/_ID ODP_D CHARGE CHARGE CST JU),.1 TAXES b'_RCHRG CHARGE CHARGE RATE CHARGE

NOWrH KWH K',.4 _ KW ($) ($) ($) IS) ($) (S) IS) (S/UNIT) iS)
..... ........ ...._... ........ ........ ... ..... .._.... ....... ....... ..... ..... . ........ .. .. ..... ......k.

JAil 2441 2441 5.0 5.0 175 4 0 0 0 22 0 0.0822 201

PEB 2208 2208 5.0 5.0 163 4 0 0 0 22 0 0.0855 189

MAR 2487 2487 5.5 5.5 179 4 0 0 0 22 0 0.0825 205

APR 2586 2586 8.2 8.2 193 7 0 0 0 22 0 0.0856 221

NAY 2814 2814 11.3 11.3 228 9 0 0 0 22 0 0.0921 259

,,TON 3534 3534 15.6 15.6 283 13 0 0 0 22 0 0.0897 317

3UL 5070 5070 14.9 14.9 359 12 0 0 0 22 0 0.0774 392

AUG 4421 4421 12.9 12.9 317 10 0 0 0 22 0 0.0791 350 .

SEP 2936 2936 11.0 11.0 234 9 0 0 0 22 0 0.0901 264

OCT 2624 2624 8,5 8.5 208 7 0 0 0 22 0 0. 0900 236

NOV 2398 2398 6,6 6.6 178 5 0 0 0 22 0 0.0856 205

D_ 2433 2433 5.0 5.0 174 4 0 0 0 22 0 0.0823 200
gew Ige = r,.m'm zz_ege_lsu'l I:t atee='_m ,e :n'* ==t mB Z,el,eSS8 u'llZZml m s.a_sltml 8_ It _, 8_= It ,n,e _sHe,e m sel8:z ,e _8: m_se88mlt

TOTAL 35953 35953 15.6 2691 89 0 0 0 261 0,0846 3040

8.40



SMALL BAR/LOUSE I)EMODESICCANT & EVAPORATIWE COOLING DOE-2.1E-001 Thu Nov II 09.03.'47 1993£Dr. RUN 2

NEW FEATURES IN DOE2.1E RUN 2 SYSTEM 2: PKG ROOFTOP PSI AC UNIT DESICCANT COOLING OF MIN OA

REPORT- ES-E SUMMARY OF UTILITY-RATE: GAS-COST
... ........... ..... ..... ..... ........ ............................ ......... .... ...... .... ..... . ...... . .... ........ ........... ......

UTILITY-RATE: GAS-COST RESOURCEz NATURAL-GAS DE,lAND-WINDOW: HOUR 100000. BTU/THERM

METERS: 1 2 3 4 5 BILLING-DAY; 31 RATE-LIMITATION: 0.0000

RATE-QUALI FICAT IONS BLOCK- CHARGES DEMAND- PATCHETS MIN -MON -RATCHETS
.._..................-....... .... ....°.......... ...... .............. ....... ....... .. ... .... .........

NIN- ENERGY: 0.0 GAS-CH
NAX- ENERGY: 0.0
NIN- D_LJ,ND: O. 0
NAX-DEHA_: 0.0

QUAI, IFY-RATE: N_-NORFHS
USE-NIN-QIJAL: NO

METERED BILLING METERED BILLING DIERGY DDIAND ImEROY FZX£D MINIMUM VIRTUAL TOTAL
i_qERGY ENERGY DEI4AND DEMAND CHARGE CHARGE CST ADJ TAXES SURCHRG CHARGE CHARGE RATE CHARGE

NONTH THERM THERI4 THERMS THERMS ($) ($) ($) ($) ($) ($) ($) ($/UNIT) ($)
..... .....0.0 ...000.0 ......0. 00...... ..00..0 0...... .0..0 .... ...0. ...0.0 ....... . 00. ...... ..... .. .... .

JJi_l 769 769 1.7 1.7 440 0 0 0 0 11 0 0.5856 450

FEB 660 668 1.6 1.6 390 0 0 0 0 11 0 0,5994 400

568 568 1.6 1.6 340 0 0 0 0 11 0 0.6179 351

APR 385 385 1.1 1.1 248 0 0 0 0 11 0 0.6709 258

HAY 305 305 0.9 0.9 196 0 0 0 0 11 0 0.6781 207

J_ 320 320 0.8 0.8 206 0 0 0 0 11 0 0.6766 216

J_ 389 389 0.8 0.8 250 0 0 0 0 11 0 0.6706 261

AUG 376 376 0.8 0.8 242 0 0 0 0 11 0 0.6715 253

SEP 292 292 0.9 0,9 188 0 0 0 0 11 0 0.6797 199

OCT 347 347 1.0 1.0 223 0 0 0 0 11 0 0.6739 234

.NOV 483 483 1.3 1.3 290 0 0 0 0 11 0 0.6396 309

DEE 685 685 1.4 1.4 398 0 0 0 0 11 0 0.5968 409
tmstls88 sesttaas .lssts=t ntslmJE stmnxlJ ssesmts StlXBSl tuuussm 88m8855 tsJtsJs t=mlzz=

TOTAL 5509 5589 1.7 3419 0 0 0 0 129 0.6348 3548

8.41



Bar/Lounge ._ System 3

S D I, PROC E S SO I I N PUT DATA

Thu Nov 11 09s03t47 1993SDI, RUN 3

• 220 *
• 221 • TITLE LINE-3 • _ FEATURE;IN [X)E2.1E RUN3 *
• 222 • LINE-4 • SYS?D4 3z STAND-AJ_NEgVAP coor,D *
• 223 • LINE-5 * 100t o(TrSIDE AIR FOR SL_414ER* ..
• 224 *
• 225 " SYSTIDIS-REPOI_r S (SS-A, SS-J,SS-I,SS-N,SS-O) ..
• 226 *
• 227 * FAHSON SCH THRUDEC 31 (NON,SAT) (1,24) (1)
• 228 * (SUIg,HOL) (1,2) (I) (3,9)(0) (10,24)(1) ..
• 229 • C-Sk"rP? SCH I'HRU DEC 31 (ALL) (1,24) (76) ..
• 230 • H-SETPI' $Cg THRUDEC 31 (ALL) (1o24) (72) ..
• 231 * ENV Z-C D-H-T 72 D-C-T 74 H-?-SCH H-s£'rPlr C-?-SCH.C-SETPI' ..
• 232 *
• 233 * BLDOZ Z-C DIV O-CF)I/P 20 CFN/SOPI' .'/ ..
• 234 *
• 235 * SYS1 SYS_'DI S-TYFE-EVAP-COOLS _ A (X)ODCHOICEFORCHICAOOk_THER
• 236 • EVAF-CL-TYPEsI NOIRBCT-DIR_'T
• 237 * SUFFLY-CFN-3500 S MUSTBE SIZED BY THE USER
• 238 " H£ATINO-CAPACITY--I20000 $ MUSTBE SIZED BY USER
• 239 * SUPPLY-STATICz2.5 SUPPLY-EFFt.47
• 240 * F-SCH.FANSON Z-N- (SLDG) ..
• 241 *
• 242 * Pi,ANTI : FLANT-J_SSIGh14£N'I'SYSTDI-NAN£S = (SYSt)
• 243 * DHW-GAL/MIN z .666
• 244 * DI.M-SCH - DOI_4W ..
• 245 *
• 246 * D1 * D-SCH (1,7) (0) (8,21) (.1,.2,.3,.4,.55,.6,.6,,45..4,.45,.45,.4,.3,.3)
• 247 * (22,24) (0) ..

• 248 * D2 s D-SCH (1,7) (0) (8,22) (.15,.2,.25,.4,.5,.55,.55,.45,.45,.45,.45,.4,.35,
• 249 * .25,.2) (23,24) (0) ..
• 250 * D3 = D-SCH (1,9) (0) (10,19) (.1,.25,.3,.35,.35,.3,.3,.35,.3,.2)
• 251 * (20,24) (0)
• 252 * DOHHW. SCH THRUDEC 31 (WD) DI (SAT) D2 (SUN,HOL,) D3 ..
• 253 • END ..
• 254 * COMPUTESYSTD4S ,.
• 255 * INPUT PLANT ..

8.42



PDL FROCgSSOR INPUT DATA

Thu Nov 11 09zO3z47 1993PDL RUN 3

* 256 * PLAHIT1• PLANT-ASSIGNP_I_ .,
" 257 " PLA24T-t_EPOi_T $ (8EPS) ..
* 258 * i_D ..

_ 259 * COHPUTEPLAHT ..260 * INPUT ECOHOI4IC$ ..

8.43



E DL P ROC ES SO R I N PUT DATA

T1_uNov I! 09s0_,z47 1993[D1, RUH 3

• 261. *
• 262 " I_OI,IOI.IICS-R£PORT $ (F_-D,F.9-E} ..
• 263 *
• 264 * m'.I_-COST = UTILITY-RAT£ I_SOI._CE • m,I_'_RICITY
• 265 * NONTH-CHG$• (21../5)
• 266 * DEPAND-CH(2S• (. 81)
• 26? * BLOCK-CHARGES• (g-SM, e.*klN) ..
• 268 *
• 269 * £-$M • BZ,OCK-CHARGEBL,OCK-SCH • S£ASON
• 2"/0 * $CH-FLAG . 2
• 2"/1 " B£_CK1-TYP£ : ENERGY
• 2"/2 * B£,OCK1-DATA• (12,50, .0029)
• 2./3 * B[,OCK2-TYPE• KI_IK'*I
• 2./4 * BI,OCK2-DATA• (125,.0829,0
• 2'75 " 1,.0514,0) ..
• 2"/6 •
• 2"/"/ • E-)_I - BLOCK-CHARGEBL,OCK-SCH • SEASON
• 2"/8 • $CN-FLAC] • 1
• 2"19 * BLOCK1-TYPE= ENERGY
• 280 " BL,OCK1-DATA• (1250..07"/8)
• 281 " BLOCK2-TYPE• K_H/KW
• 282 • BGOCK2-DATA,, (125,.0"/'/8,0
• 283 * 1,.0514,0) ,.
• 284 *
• 285 * SEASON - SCHEDULETHRUAPR 30 (/U..J,) (1,24) (1)
• 286 • THRUOCT 31 (ALL) (1,24)(2)
• 287 * THRUDEC 31 (ALL) (1,24)(1) ..
• 288 *
• 289 " GAS-COb_* = UTILITY-RATE RESOURCE= NATUILAL-G/_
• 290 * NOHTH-CHGS- (10.73)
• 291 • BL_CK-CHARGES= (OAS-CH) ..
• 292 *
• 293 * GAS-CH : BLOCK-CHARGEBLOCK1-TYPE• ENERGY
• 294 * BLOCKI-DATA• (400,,643
• 295 " 1,.4943) ..

: END.. ..
• 298 " INPUT $YSTD4$ ..

8.44



I

I

SHALLB;_/LOUGE 0[MO DESICC;_'I' & EVAPORATrV£COOLINO DOE-2.1£oOO! Thu Nov 11 09J03:47 1993$DL RUN 3
Ni_ F_Tt_F..S IN DOE2.1E RUN) SYSTEM31 STA,qD-ALON|I_VAFCOOLER 100t OUTSIDEAIR POR$t)(1_R

REPORT-.qV-A SYSTEMDESIGN PMU_METEP,.q SY$1 WEATHERFILE- TRY CHICAO0

9YST_ SYSTEM ALTITUDg FLOORAREA 14AX
NAME TYPE MULTIPLIER (SQF'T ) PEOPL•

SY_l EVAP-CO01, 1. 020 2160.0 48.

SUPPLY RETURN OUTSIDE COOLI_ HEATIHO COOLII_] HEATING
FAN ELF DELTA-T FAN ELF DELTA-T AIR CAPACITY S_4SIBLE CAPACITY EIR EIR

(CFH ) (KW) (F) (CR4 ) (KW) (F) PATIO (KBTU/HR) (.qHR) (I(,BTU/HR) (BTUtBTU) (BTUIBTU)

)5'/0. 2.185 1.9 0. 0.000 0.0 0.2"/4 53.410 1.655 -120.000 0.00 0.3"/

SUPPLY E,_U_UST HI HIMUN OUTSIOE COOLI!_ EXTRACTION HEATIHG ADDITION
ZONt FI.,OW FlOW FAN FLOM AIR FLOW CAPACITY 9EHSIBLE RATE CAPACITY RATE
NAME (CRq ) (Clqq ) (KW) RATIO (CIeM) (KBTUtHR) (SXR) (KBTU/HR) (KBTU/HR) (KBTU/XR) MULTIPLIER

BLDG 3570. O. 0.000 1.000 979. 0.00 0.00 '/.43 0.00 -46.62 1.0

8.45



81t_,L B;_R/LOUO| DD¢ODES_CCNfl'6 EVAPO_TrVE COO1,I1¢O DOE-2.1E-00! 7hu Nov 11 09s0314"; 1993SDI_RUN 3
HD_ fEATURES IN DO£2.1E RUN3 SYSTEM3s ST;VIDoA_O_ EVAPCOOLER 1001 OUTSIDEAIR FOR$tM_R

UPOn- $S-P L_U), D_ERGYANDPARTZ,O&DDHWTANKOPERATIONTOR PLJU_I WZATHERFILE- TRY CH1CAOO

TAHI( SXT,| til 30.0 ( GAI, ) HICATIHtCAP • 25.??4 (KItTUtHR) _ RATE - 0.666 (OAI,/MZN ) PUMP• 0.000 (KW)

UN;T l,O/d) DII_ROYUSE RCVOI USE P_P EI_ROY ........ Nu_l_r of houl'l vlthLn each PARTLOADrange ......... I_';_
SUM (HBTU) (ICBTU) (Hlffg) (KI_H) 00 10 20 30 40 50 60 70 80 10 100 NUll

MONTHPEAK (KlffU/HR) (KlffU/HR) (XlffUtHR) (I(W) 10 20 30 40 50 50 TO 60 90 100 , HOUIIS

0AN SUN S.160 |.3S4 0.000 0.000 329 26 tl 16 10T "/0 IIS 30 40 0 0 744
PEAK 19.9911 211.991 0.000 0.000
DAY/HIt 29114 39/14 31134 31134

FElt SUN 4.83T T.80T 0.000 0.000 294 24 36 13 96 65 ?T 27 38 0 0 iT2
PEAK 20.598 29.i13? 0,000 0.000
DAY/HR 26114 25/14 21124 21i/24

NAR gUN S.390 8.67S 0.000 0.000 322 2"/ 39 12 101 77 69 31 46 0 0 "/44
PEAK 20.198 29.2?3 0.000 0.000
DAY/HR 31114 :31/14 31/24 31/24

At)it St,IN 4.94"/ ?.993 0,000 0.000 312 26 38 32 96 155 4 "/4 0 0 0 "/20
PEAK 19.196 2"/. 862 0.000 0.000
DAY/HIt 30114 30114 301 1 301 1

NAY SUN 4.592 ?.499 0.000 0.000 32_1 31 36 I00 91 60 35 40 0 0 0 ?4i4
PEAK 1"/.T99 2S.886 0,000 0.000
DAY/HIt 28114 26114 311 1 311 1

_.TUN gUN 4,225 6.909 0.000 0.000 312 30 46 96 T4 85 T4 0 0 0 0 T20
PEAK 16.399 23.911 0.000 0.000
DAY/HIt 30114 30/14 30/ 1 30/ 1

9UN 3.990 6.582 0.000 0.000 325 31 51 103 1.55 35 42 0 0 0 0 "/44
PEAJ( 15.199 22.218 0.000 0.000
DAY/HR 30114 30/34 31/ 1 311 1

AUO SUN 3.862 6.420 0.000 0,000 325 31 48 105 1.55 T0 0 0 0 0 0 T44
PEAK 14.T99 21.654 0,000 0.000
DAY/HR 31/14 31/14 31/ 1 31/ 1

'SEP SUN 3.848 "6.351 0.000 0.000 315 30 4'7 102 150 33 42 0 0 0 0 720
PEAK 15.199 22.218 0,000 0.000
DAY/HR 30114 30114 301 1 30/ 1

OCT SUN 4.179 6.8"/T 0.000 0.000 329 31 52 107 150 35 40 0 0 0 0 "/44
PEAK 16.199 23.629 0,000 0.000
DAY/HR 29114 29/14 31/24 31124

NOV SUN 4. 375 T. 158 0.000 0. 000 320 30 34 98 90 80 26 40 0 0 0 720
PEAK 17.599 25.604 0.000 0.000
DAY/HR 30114 30/14 30124 30124

DE(: SUN 4.698 7.951 0.000 0.000 330 2? 39 101 22 150 4 "/1 0 0 0 ?44
PEAK 19,996 27.560 0.000 0.000
DAY/HR 30/14 30114 31/24 31124

YR gUN 54.324 89.587 0.000 0.000 3646 344 50T 857 1293 946 520 313 124 0 0 9"/60
PEAK 20.598 29.837 0.000 0.000
NON/DAY 2126 2126 12/31 12131

8.46



8.47



|MAJ,L |AJA//,OUOlt r,_NODHICCAJ_ & rVAPOPLA?rv|COOi,II_ DO|-2.1|-001 Thu Nov 11 09z03s4"/ 1993S*DT.,RUN 3
IglP_ler.A_rultUzig DO|2.1| RUN3 SYS_IM )a |I'A.eID-kLONt I_/kP COOl.,|ll 1001 OLI_$XDaeAXll _R SUI_EIt

llll_ll'r. Iii.! |YI'TUl 140WI'I..O,YJIDl|lill,,It l,k"l'llfl' JIUI,O4AIIYroll JIYIII WIA'rH|II I"]L|- "PRY CHICk,a,

Utl6tlt, I I_TI_IS' _ IPOt'_, Sltl+IIl, lt I,A'PII_ 14_ T_'._
COO_,XliO COOl,ZllO CGOI,IHO SBIIiIU I'II411 HI_TIi_ HI_?ItKI HL4?IIIG

IOI|IIOY IP,IMICIIOY IDtlL'_IY Hit,l+? RA?IO OIPNAX EI_IEICY DIEItOY |HIllY
NOI_H (HIPI_) (NI_U) (KIPrU/HR) + A? NAX DY Nil (NM_) IMB?U) (IUI?UtHR)

J_ll 0.0000O 0.00000 0.000 -41,34553 0.00000 -1_0.21403

FIB 0.00000 0. 00000 0.000 -31,$0090 0.00000 -111.01030

MAI 0.OlllO -0.04222 11.799 1.714 3 11 -29.91132 0.00000 -109.149

AFt 0.91131 -0. 30213 42.206 1.572 27 11 -13.01010 0. 00000 -72.t20

NAY 1.07020 -0.64)55 21.16S I.$64 21 13 -4.22016 0.00000 -51.417

_1 7.12562 -3.$1J90 13 129 1.544 4 11 -1.15100 0.00000 -21.501

19.94967 -1.53S15 t4 +IS i.401 J 11 -0.05131 0.00000 -6.111

A_3 12.10S60 o5.70311 57 125 1.419 10 15 -0.13015 0.00000 -14.753

SIP 3.71141 -1.64941 46 036 l.SJ3 19 14 *4.027t3 0.00000 -SS,llt

0.12705 00.20070 19 307 1.456 4 17 -10.52015 0.00000 -67.169

NOV 0.24050 -0.11533 20 356 1.179 2 11 -25.29519 0.00000 -14.111

DEC 0.00000 O. 00000 0.000 -40.02211 0. 00000 - _0.6 3554

T_FAJ+ 41,350 -20.112 -216.3tl 0,000

NAX 66.96§ 1.418 -131.21S "

8.48



..... COOLINO ........ HEATINg-- - DAY COOLINg PEAK

9 JAM12 _OI, 13

HOURLY HOURLY HOURLY
¢O,OLIII0 |IUIJl_| DRY- WIT- N_T II_ DIIY- ,dl'r. cool, IN 11_,I.iII IiI+I DRY- WILT.

LOAD HIA? lULl IU[,II LOkD _ IULII i,,_O HIA? IULII lULl
HOUt (KJ?U) _k?IO ?_P ?IXP (KBTU) ?_NP I_P (K_O! RATIO ?_P ?rap

1 ll. Stl 1,1_] ?I.P lt.r "105.1t! S,F t.! 13.156 1 .?1S ?t,P _1.!
10,!]1 1,!!4 ?i,P 61.r -10!.170 3._ _.r 6,10] 1.10s ?4.r li.r

] ?.53s 2.1_9 ?s.f tl.f -117.055 l.f O.f t.0_4 1 .?S! ?4.r 15.F
4 3,147 +.49t 7].P I?.F -1_3.!31 -].F -3,r 3.I10 1,74! 73,P 63 t
5 1.1tl 2.4!7 ?2.r li.r -1_?._13 -4.r -S.r 1.17t 1.710 73.r 12 t

1,330 3._19 ?1,P IS.r -1+1.31S -S.r -l.t 3.]11 1.936 72,r 13 F
? 1,t1_ J.]$) 75.F 11.r -137,S_1 -6.) -7.F S.45_ 1.!53 73.F 65 r
I 1¢,)!) ),0_7 77,_ _!.r "1_I,0i4 -7._ -7.I 1_._3) 1.7§6 71.P (! P
! )S,OOS * 1.t¢I t).r 7).F -1_3.4_1 -l.r -I.r _t._11 1.505 12.r ?_ r

10 _l,S07 * 1._04 I$.P ?4.r -113.!0! -?.r .7.r 35.691 * 1.440 16.P 74._
11 34._09 • 1.56! tl.r ?$.r -91.700 -4.r -s.r 31.941 • 1.4_) l+.r 71,r
1;1 39.7i! * I.S47 !I.P 71.IP -13.,410 0.f 0.f 44,511 * 1,40l !3.F' ?I.I r
13 45.301 * 1,511 !2.f 75.f -71,150 4.1P 2.f 50,171 * 1,390 95.P ?I.P
141 419,101 * 1.53"/ !I.P ?2.P -19.011 41.1P 4.P 56.770 * 1.391 91.P "/?.P
15 57.171 * 1.44! !4,1r 74.r -70.2!9 4,F ;1,r S!.?00 * I 404 $?.r ?+.l n'
16 60.313 * 1.505 !S.P 73,! r -75.151 ].r l.r 55.700 * I 416 97.p ?I.F
17 1t.965 * 1.4111 +?.P 73.r -16._7 1.r o,r 41_.Ii3 * I 43_ +!.P ?7.1 u'
11 64._96 * 1.400 941.p ?3.it -97.111 *+,P *3.P' S+,!+I * I 446 ST.P ?t.F
19 57.114 * 1,Sll !I.F ?3.F -95.16S -4.r -!.It S6.467 * 1 466 !5.it ?5.F
20 31._13 * 1.77;I 14.P 70.F -102.361 -4.F -5.r 50.045 * I 493 +3.P ?5,F
_1 11.533 * +,619 71.P 70.r -101.305 *3.r .4.1t, 41.565 • I 561 !o.r 74.P •
;1_ 1.55! * 10.10_ 76.P 71.F .9!.09! .3.r .4.F 34.590 • 1 _51 l?.p 73.P
23 0.000 0.000 70,r 67.r -9!.110 -2.r -3.r ]2.]06 * ] 647 16.P ?3.F
;14 0.000 0.000 ?O.F +'7. f' -100.153 -l.P -_.r 30.531 * 1.616 lS.r ?3.P

.*celia. .*eoe*.e a4_e.emeee

"SUN 7 !0.774
NAX 66.965 -138.;115

SYS'FID4-?YP| EVAP-COOI, S_PT/'I'ON 387,1
COOLINGPEAK 31.00 (BTU/HR- SoP'r) HEATINGPP.AK -59.36 (B?UIHR- SQPT)

' SUPPLYAIR PEAl(PI.,O_ 1.65 (CI_4/gOPT) NIM-OA/P|P,SON 20.40 1CF14)
OA PRAC_T CLG PEAK 1.000 Ok rRAC AT WI_ PEAK 0.274

* k.�TERISKS INDICATE HOUU LOADSHOT NET

8,49



IA.qlLO',_E DIDIODESICCAWI'i EVAFC)RA?I'VICOOLII_ DOE-2.1E-O01 ?hu Nov 1i 09_0)s47 1993SDl, RUN )
NIM P_TUIIR IN DOt2.1J RUN) IYIITm 3t S?AND-H,ONI[I[VAPCOOL|R 100t O_$ID| A_R FOR IUlOil[l

UK)II_'- S$-N RID_.TIVt H_IC|DITY SCATTtR PLOTfOR |Y|1 iq.ATHERFILE- TRY CHICAGO
44*_4_je_eQ_j_e6ioo_-4oo*_a4j4oeeD_a-Io_me_o_eoe_w_e*oo*_et_-o_-e-o_-e--eQeo_e_e-_a_o_-oa_-e_ooI4_*_Q_e_o_-w--_-_m

'I_Y_N,HOUU AT RI_J_TM HUHZDZ?YLEVI_, /diD TUCEOF DAY

HOUR _ 2 ) 4 S 4 ? | 9 10 11 1] 11_I 2 3 4 $ 6 ? | 9 10 11 12 TOTAl,

10-100 0 ! 1 ] ] 3 ] 0 ) ) ] 0 0 0 0 0 1 1 ! ! 1 2 0 ! ]I

40-?0 44 3) 30 21 29 30 34 30 $3 32 )4 3? 30 20 34 32 45 SO 47 44 41 29 )S 37 069

50-40 44 41 34 34 34 3S 30 )S 40 34 )| )J 3_ 37 37 )4 3] 20 39 40 41 4S 49 SO 917

40-S0 44 37 30 34 31 41 43 41 40 47 4_ 45 44 SO 41 SO SO S2 41 4) 52 S2 SS 50 1090

]0-40 |S 4] Sl 43 41 17 40 42 41 S4 S4 S2 4S SS SS 40 44 74 82 04 94 94 100 93 IS))

0-30 130 144 1]5 144 140 14_ 144 *:] lit 171 140 1i4 IS? 113 1t3 1ST 148 143 139 135 lit 113 103 11S 3445

O_J JNJ JJi lit JJO JBJ JJJ NJJ JJJ JJJ JNJ JJJ JNJ OJJ JUJ JJJ JiO JNJ JJ_ JJJ JiB JJJ JgJ 8JJ JJJJJ

8.50



S)IAI,L BAA/t,OUG| DDIO DI_SICCAff?I, [VAPORA?TV[COOLZI_O DOE-2. IE-001 Thu _lov 11 09_0_z47 1993SDt, RUN 3
#LV FL_?URLSIN 0012.I| RUN ) SYSTDI )t STANO-ALONI_i_VAPCOOLER lOOt O_'rSlO[ AIR FORSUI4_R

REPORT-S$.0 TmP£RA?UI_ SCAIT|R PbO_ 8YS] FORIH,DO WEA?HU FILE- TRY CHICAGO
eeee.e ee m.ee4, em .eee. e.eeem_ *ee eet eeem _ e _ee0 ee _mot e.o.en eeee.e oeeweo. 4ue e4e em e e. e*.e emet em e e....e ee*e e e .e.ee ee.. e .e.eeoe .. e.e .e ._ ..e. e eee e_e

TOTALHOURSAT TDIFERATUREbEVEL AJ_O?IKt OF DAY

ItOUR 1JU42 ) ¢ S 6 ? 8 9 10 11 12 IFH 2 ) 4 5 6 7 8 9 10 11 12 TOT_,T.,
e.0e eoe eu_ eee *see eee emo oeo e_o eeo oene oes moe Qeo a4eo o4ne ee. e4e oeo eoe eeo eoe eeo oeee eeo.e

;UJOVlEt5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

00-|5 0 0 0 0 0 0 0 0 ! 1 4 10 12 13 13 15 1S 14 lO 9 6 5 2 0 132

?S-80 90 6S SS 4S 39 4S S_ 64 93 107 122 14S IS3 153 156 154 152 151 146 13"7 133 12"7 12S 101 2610

?0-'/5 2'7S 266 248 250 264 2SO 251 23g 243 256 23"7 210 200 195 lg4 lg6 198 200 209 2_9 226 233 238 264 S583

6S-TO 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

40-65 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

60 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

8S n 98888 Jlt88 Im8 USI 88;8 m88 ;81111 8188 It818 8818 mull 8mB _81J 8188 88_ 1888 8_8e_ _t _ml 811;I 888 188 et 8818 m|mt

i

8.51

I I JJ J



$1¢A/_DAJI/LL)Ut3E DIDCK)DESICCAWr_ EVAPORATIVECOOMHK3 0OE-2.11_-001 Thu Nov 11 09,03_47 1993PDf, RUN 3
NEWfEA?UR_ IN DOE2.1| RUH3 SYSTIO¢3s STAND-ALONEEVAPCOOLER 1004 OUTSIDEAIR FOR SLKiSER

UPORT- Pg-D HOW2HLYUTILITY AJ4DFUELUSE SUMI4ARY WEATHERPILE- TRY CHICAOO

ELECTRICITY HATUIUkI,-_.dk$
HETEIt-I NL_£R-l

HOI4TH DTUIUNIT_ 1413./KWH 100000. ITHERM

RNEROYCONSI.MPTION(UN_'S/NO) 3043.? T47.6
PEAKDDI_iD (UH_glHR OR DAY) S.5 1,1

PEAKDAY/HIt 1111 13/ l
lrO

DIEI_Y COtlSUNPTZON(UNz'rs/NO) 2S72.) 64t. S
PEAKDOIAND(UNFrS/HR OR DAY) 5.6 t.6 i

PEAKDAYIHR 1119 41 9
NAn

tNERGYCONSUN_ION (t_lZ't'SlMO) 3083,'/ S34.2
PEAKD84H4D (I_IITS/HIt OR DAY) S.6 1, S

PEAKDAYIHR 1119 341 l
APR

i_IERGYCOHSUHPI'ION(UN_rSINO) 3132,3 204.5
PEAKDO4J_lO(L_iITStHR OR DAY) T.I 1.1

PEAKDAY/HR 27/19 9/ 4
MAY

ENERGYCONSUNPTION(LflHIT$1HO) 2972.1 150.2
PEAKDEI4A_D(UNIT$tHR OR DAY) 9.1 0.9

FEAX DAY/HR 16110 "/I 6
XUN

ENERGYCONSUMPTION(UHITSIMO) 3320.2 95.0
PEAKDO4N4D(UNIT$1HR OR DAY) 9,1 0.S

PEAK DAY/HR 6/18 11 6
J%Y5

ENERGYCONSLMPTION(UNXTglMO) 4315.4 "/3.3
PEAK DEHNHD(UNIT$1HROR DAY) 9,1 0.3

PEAK DAYIHR 2124 10113
AtJQ

RHERGYCOHSL_4PTION(t,q4ZT$/MO) 3873.8 73.6
PEAKDO4AND(UNXTSIHROR DAY) 9.1 0,3

PEAXDAY/HR 10/21 10/18
SEP

ENERGYCOHSUHP?IOH(UHITSIHO) 3019.8 134.8
PEAK I)DIi_D (UI4IT$1HROR DAY) 9,1 0.0

PEAKDAY/HR 10/21 23/ 6
OCT

ENERGYCON$t_4PTZON(UNZTSIMO) :2889.& 23'7. T
PEAK D_td4D (UHITS/HR OR DAY) T.3 1.0

PEAKDAY/HR 30119 21 8
NOV

£NERGYCOHStJI4PTION(UNITSIHO) 2755.1 451.9
PEAKDi_Ud4D(UNrT$1HR OR DAY) 5,8 1.3

PEAKDAY/HR 2/19 14111
DEC

ENERGYCONSUHPTION(UNITSIIO) 2833.6 664.5
PEAK DO4J_D (UN1TSIHROR DAY) 5,6 1.4

PEAKDAY/HR 1/19 26/10

TOTAL
ENERGYCONSUMPTION(UNIT$1YR) 37119.7 4125.?
PEAKDD4J_iD(UNITSIHR OR DAY) 9.1 1.8

8.52



SMALL BAR/DOUGE DEHO DESICC_qT & EVAPORATIVE COOLII_IC DOE-2.1E-001 Thu Nov 11 09:03:47 1993PDL RUN 3
HEW FEATURES IN DOE2.1E RUN 3 SYST_4 3: STAND-ALONE EVAP COOLER 100t OUTSIDE AIR FOR S_MER

REPORT- PS-D PLANT LOADS SATISFIED WEATHER FILE- TRY CHICAGO
.... .............................. --------.. ......... . .......... °...... ................ ---° ...... - ......... --- ........ ... ...... ..

ELECTRICAL LOADS KWH SUPPLIED PCT OF TOTAL LOAD
.o.. ...... . ..................... .... ........ ..--.. .....

ELECTRICITY 37119.7 100.0
----==----E=i_z_=== ==---m881m SS.--'--='-= ==

LOAD SATISF'IED 37119.7 100.0
TOTAL LOAD ON PLANT 37120.1

8.53



SNAIl, BA.qtlZ)UGE DENOD£SICC/_T & EVAFORATI"VECOOLING DOE-2.1E-001 Thu Nov 11 09103:4"/ 1993PDI.,RUN 3 i
NEWFEATURESIN DOE2.1E RUN3 SYb'TD! 3: STAND-AIONEEVAPCOOI,E[_ 100t OLY?SIDEAIR FOR $UMMEI_

REPORT- FS-D FI,AJIT LOADSSATISPIED WEATHERFILE- TRY CHICAGO
..............................................................................................................(COH'I'I_I))........

SUPlIARYOF'LOADSHE?

TOTAL LOAD ?C_JU, PEAK HOURS
TYPEOF' LOAD LOAD SATISFIED OVEP.I.,OAD OVERLOAD OVEP,.LOADED

(NBTU) (MBTU) (NBTU) (MBTU)

EZ,_RICAL LOADS 126.7 126.? 0.000 0.000 0

8.54



SHALLBAR/LOUOE DENO0£SICCANT & EVAPORATTV£COOLING DOE-2.1[-001 Thu Nov 11 09:03;4? 1993PDL RUN 3
NEW FEATURES IN DO£2.1£ RUN 3 SYST_ 3: STAND-A/_ON£EVAP COOLER I00_ OUTSIDE AIR FOR SUMMER
REPORT- BEPS BUILDXHG _ERGY PERFORMANCES_4MARY WEATHER FILE- TRY CHICAGO
....................... .... ......... ..... ............ .... ......... .... .................. ...... ........................... ........

ENERGY TYPE: ELECTRICITY NATURAL-GAS
UNITSt MBTU

CAT_,ORY OP USE
.............°.

AREALZGHTS $S. ? O. 0

MiSt _UI_ 16.9 0.0

SPACE HEAT 0.0 324.0

SPACE COOL 12.0 0.0

VDIT FANS 62.1 0,0

DO_OT WATER O.0 SR,6

TOTAL 126.7 412.6

TOTAL SITE ENERGY 539.27 MBTU 249.7 KBTUISgFT-YRGROSS-AREA 249.7 KETUISOFT-YRHET-A_A
TOTAL SOURCE _NERGY 792.70 MBTU 367.0 KBTUISQFT-YRGROSS-AREA 367.0 KEPUISQFT-YRNET-AREA

PERCENTOF HOURSANYSYSTEMZONEOUTSIDEOF THROTTLINGRANGE,. 3.7
PERCENTOF HOURSANY PLAh'TLOADHOT SATISFIED = 0.0

NOTE; ENERGYIS APPORTIONEDHOURLYTO ALL END-USECATI_ORIES.

8.55



SMALLBAR/LOUGE DD40 DESICCANT& EVAPORATI_/ECOOLING DOE-2.1E-00! Thu Nov 11 09:03:47 1993EDL RUN 3
N_ FEATURES%RDOE2.IE RUN3 SYST_ 3s STAND-ALONEEVAPCOOLER 100t OUTSIDEAIR K)R S_IMER

REPORT-ES-D ENERGYCOSTSUI_I_U_Y
........................................................................ .... ............... ......... ..........-_ ....

METERED TOTAL VIRTUAL
ENERGY CHARGE RATE RATE USED

UTILITY-RATE RESOURCE METERS UNITSIYR ($) ($/UNIT) ALl, YEAR?

EL_-COST EL_CTitlCITY " 1 2 3 4 5 37120. _ 3002. 0.0809 YES

GAS-COST NATURAL-GAS I 2 3 4 S 4126. THERN 2626. 0.6365 YES

88mRleIUlIIII

5628.

ENERGY COST/GROSS BLDG AREA: 2.61
ENERGY COST/NET BLDG AREA= 2.61

8.56



II

SHALL BAR/LOUGE DD40 DESICCANT & EVAPORATIVE COOLING DO£-2.1£-001 Thu Nov II 09:03:47 1993EDL RUN 3

N_ FEATURES IN DOE2.1E RUN 3 SYST_4 3: STAND-ALONE EVAP COOLER 100t OUTSIDE AIR FOR SUMMER

REPORT- ES-E $C_Y OF UTILITY-RATEs ELEC-COST
........................... .... .............................. ..... . ..... .................... .... ........ .......... . ..... .....°....

UTILIT¥-RATEz ELEC-COST RESOURCEs ILECTRICITY DD4AND-WINDOW: HOUR 3413. BTU/KWH
METERSs I 2 3 4 5 BILLING-DAY: 31 RATE-LIMITATIONs 0.0000

POWER-FACTOR: 0.80 E,J(CESS-KVAR-FRAC: 0.30 EXCESS-KVAR-CHG: 0.0000

RATE-QUALIFICATIONS BLOCK-CHANGES DB_ND- RATCHETS MIN-MON-RATCHETS
............................-.-- ...................................- ................ .... .. ...... ....

NIN- ENERGY t O. 0 E-SM

MAX- ENERGY: O. 0 E-WN

M IN-DE_LkHD: 0.0
_X-D_ID: 0.0

QUALIFY- RATEs ALL-MONTHS

USE-MIN-QUAL s NO

METERED BILLING METERED BILLING ENERGY DEMAND ENERGY FIXED MINIMUM VIRTUAL TOTAL

ENERGY ENERGY Di_iAND D_AND CHARGE CHARGE CST ADJ TAXES SURCHRG CHARGE CHARGE RATE CHARGE

MONTH _ KWH KW KW ($) ($) ($) ($) (S) ($) ($) ($/UNIT) ($)
..... ........ ........ ... ..... °....... ....... ....... ....... ....... ...... ..... o.. ....... .... ... .......

JAN 2843 2843 5.6 5.6 197 4 0 0 0 22 0 0.0787 224

FEB 2572 2572 5.6 5.6 184 4 0 0 0 22 0 0.0816 210

MAR 2884 2884 5.6 5.6 200 4 0 0 0 22 0 0.0783 226

APR 2832 2832 7.8 7.8 204 6 0 0 0 22 0 0.0821 232

MAY 2972 2972 9.1 9.1 228 7 0 0 0 22 0 0.0865 257

J_ 3328 3328 9.1 9.1 246 7 0 0 0 22 0 0.0828 276

JUL 4316 4316 9.1 9.1 297 7 0 0 0 22 0 0,0756 326

AUG 3874 3874 9.1 9.1 274 7 0 0 0 22 0 0.0784 304

SEP 3020 3020 9.1 9.1 231 7 0 0 0 22 0 0,0860 260

OCT 2890 2890 7.3 7.3 217 6 0 0 0 22 0 0.0846 244

"NOV 2755 2755 5.8 5.8 194 5 0 0 0 22 0 0.0799 220

DEC 2834 2834 5.6 5.6 197 4 0 0 0 22 0 0,0788 223

-, ==,, :l:w RI= I=_=I_===SX= ==.--====Z =._===_Z= ===:I=:IS m=====W ,,81nm=== ESZlt stlln l=="==a; :I= :=,m=1,_ I wE=luz==

TOTAL 37120 37120 9. I 2669 72 0 0 0 261 0.0809 3002

8.57



i
SNAIL 8AR/r,_)LGI DENODESICCANT& EVAPO_J_TrVECOOLING DOE-2.1r-001 Thu Nov 11 09:03:47 1993EDL R_ 3 /
HD_ FEATURESIN DOE2.1E RUN3 9YSTDI 3: STA_iD-ALOHEEVAPCOOLER 100t OUTSIDEAIR FOR SLS_[ER
REPORT- ES-E SUNMAmY OP UTILZTY-RATE: GAS-COgT

UTILITY-RATE: C_-COST RESOURCEsNATURAL-GAS DDIAHD-WINDOM: HOUR 100000. BTU/THEP,H
I¢_TERg, I 2 3 4 5 BILLING-DAY: 31 RATE-LIMITATION: 0.0000

RATE-0UALIFZCATION$ BLOCK-CHARGES DEMAND-RATCHETS MIN-MON-RATCHETS
................................ .................................... ....... ..... .... .............,, ..

MIN-ENERGY: O. 0 GAS*CH
- ENERGYt O. 0

NIN- Dll_d_T): 0.0
I_X- DDIAHD: 0.0

QUALIFY-RATE: ALL-MONTHS
USE-MIN-QUN,: NO

METERED BILLING METERED BILLING _EROY DDIAND ENEMY FIXED MINII4IR VIRTUAL TOTAL
DIERGY ENERGY Oi_O DEMAND CHARGE CI_E CST ADJ TAXES SURCHRG CHARGE CHARGE RATE CHARGE

MONTH THERM THERM THERM9 TH£RMS ($) ($) 15) ($) ($) ($) ($) (S/UNIT) ($)
..... ........ ........ ........ ........ ....... ....... ....... ....... ....... ....... ....... ....... .......

JAN 748 748 1.8 1.8 429 0 0 0 0 11 0 0.5882 440

FEB 649 649 1.6 1.6 380 0 0 0 0 ll 0 0.6026 391

MAR 534 534 1.5 1.5 324 0 0 0 0 11 0 0.6257 334

APR 285 285 1.1 1.1 183 0 0 O 0 11 0 0.6807 194

MAY 180 180 0.9 0.9 116 0 0 0 0 11 0 0.7025 127

JUN 95 95 0.5 0.5 61 0 0 0 0 11 0 0.7559 72

JUL 73 73 0.3 0.3 47 0 0 0 0 II 0 0.7896 58

AUG 74 74 0.1 0.3 47 0 0 0 0 11 0 0.7889 58

SEP 135 135 0.8 0.8 87 0 0 0 0 11 0 0.7226 97

OCT 238 238 1.0 1.0 153 0 0 0 0 11 0 0.6881 164

NOV 452 452 1.3 1.3 283 0 0 0 0 11 0 0.6497 294

D_C 664 664 1.4 1.4 388 0 0 0 0 ll 0 0.6000 399
118=:111 IIIIIIII| |_';II||3 IIIIIIIII! IIIIIIII IIIllll IIIIIInll IIIllllll 111311|11 |3||:3! |ll||ll

TOTAL 4126 4126 1.8 2497 0 0 0 0 129 O.6365 2626

8.58



Bar/Lounge -- System 4

SOL PROCESSOR INPUT DATA

Thu Nov I1 09:03:47 1993SDL RUN 4

* 299 •
* 300 • TIT_ LINE-2 • CONVENTIONAL$YSTDI FORCOHPM_ISON*
* 301 • LINE-3 • _ PEATU_ IN 0OE2.1E R_I 4 *
* 302 • LINE-4 • SYSTDI 4_ PKO PSI WATER COOLED _IIT *
• 303 • LINE-5 t WITH WATER SIDE [DCOIIONIZER• ..
* 304 •
• 305 • SYSTDIS-REFORT S (SS-A,SS-J,SS-NoSS-O) ..
* 306 •
* 307 • F"Jz,ILqON SCH THRUDEC 31 (NON,SAT) (1,24) (1)
* 308 • (SUN,HOL) (1,2) (t) (3,9}(0) (10,24)(1} ..
• 309 * C-SLTIPq'SCH THRU DEC 31 (ALL) (1,24) (76) ..
* 310 • H-SETPI' SCH THRUDEC 31 (ALL) (1,24) (72) ..
* 311 * DIV Z-C D-H-T 72 D-C-T 74 H-T-SCH H-S£TFT C-T-SCH C-SETPT ..
* 312 •
* 313 * BLDQZ Z-C £HV O-CFN/P 20 Ct_l_ .7 ..
* 314 *
• 315 • SYSI SYSTDI S-TYP£sPSZ OA-CONTROL-FIXED
* 316 * SUPPLY-CPHu2500 HEATING-CAPACITY--120000
* 317 • MAX*SUPPLY-T,100 MIN-SUPPLY-T ,55
• 318 • SUPPLY-STATIC-2,5 SUPPLY-EPP,,.47
• 319 • SIZINQ- RATIO,.1.2 COOL-SIZING-RAT,.833
* 320 • HEAT-SIZING-RATffi.75
* 321 " P*SCH=PANSON ZONE-NN4ES (BLIXI)
* 322 • WS-_CONO = YP.,..q CONDENSER-TYPE=WATER-COOLED..
* 323 •
• 324 * HS-ECON PLANT-ASSIGNMENT
* 325 * SYSTEN-NAJ_S- (SYSI)
* 326 * CIRC-PUMP-TYFE I V_IABLE-_
* 327 • TWR-SEr-FOIHT ,, SS NIN-T_R-WTR-T = 55
* 328 * DHW-GM,ININ - .666
" 329 • DHlkI-SCH - _ ..
• 330 •
• 331 • D1 . D-SCH (1,7) (0) (8,21) (.1,.2,.3,.4,.55,.6,.6,.45,.4,.45,.45,.4o.3,.3)
• 332 • (22,24) (0) ..
* 333 * D2 - D-SCH (1,7) (0) (8,22) (.15,.2,.25,.4,.5,.55,.55,_45,.45,.45,.45,.4,.35,
• 334 • .25,.2) (23,24) (0)
• 335 • D3 ,. D-SCH (1,9) (0) _10,S9) (.1,.25o.3,.35,.35,.3,.3,,35,.3,.2)
• 336 • (20,24) (0) ..
• 337 * DOl.grd• SCHTHRU DEC 31 (kiD) OI (SAT) D2 (SUN,HOL) D3 ..

: ; ,,o ..339 COMPUTESYSTEMS ..
• 340 " INPUT PLANT ..

8.59



PDG PROCESSOR I NPUT DATA

Thu Nov 11 09,03:47 1993PDL R_I 4

• 341 "
* 342 * WS-ECOI¢ P'L**I.IqT*ASSIQICl4DIT..
* 343 * PL,.UCT-REPOI_ S (BEP$) ,.
• 344 * DID ..
* 345 * COMPUTEPL,kN'F ..
* 34£ * ZHFUTECONONIC$ ..

8.60



EDL PROCESSOR I N PUT DATA

Thu Nov 11. 09x03z47 1993EDL,RUN 4

* 347 *
* 348 * _OXOMICS'_PORq' S (_-D,_-E} ..
* 349 "
• 350 " £LI_-COST = UTILITY-PATE PJL_,OUI_CE" ELECTRICITY
* 351 * NON'rH-CXGS• (21.75)
* 352 * OD4AIqD-CHGS* {.I11)
* :352 * BGOCK-(:HARQ_q,, (£-SH, t-HN) ..
• 3S4 *
• 355 * _-SIq , BLOCK-CHAI_,.' BbOCK-SCX = S£ASON
• 356 * _H-FI.,AG • 2
• 35? * I_OCK1-TYPI * DI£RGY
" 3.5e • _,OCKI-DATA • {1250o .0829)
* 359 " BLOCK2-TYP£• K_IKW
* 360 " BLOCK2-DATA• (125,.0820,0
* 261 * 1,.0514,01 ..
" 362 " '
" 363, * £*WH - BLOCK-CHARGEB_:_CK-SCH = SEASON
• 3,64 * SCH-FLAG ,, 1
• 365 • BLOCKI-TYP£, ENERGY
• 266 • BL,OCK1-DATA" {1250,.0"/?8)
* 36? * BI_:)CK2-TYP£- KWX/KW
* 368 * BLOCK2-DATA* {125,.0778o0
* 3,69 * I,.0514,0) ..
" 370 "
* 371 * S£A_OH = SCHEDULETXRUAPR 30 {ALL} (1,24) (1)
• 3?2 * THRUOCT _1 {ALL) (1,24}{2)
• 373 * THRUD£C 31 (ALL} (1,24}(1) ..
• 3,?4 *
• :.,75 * GAS-COST = UTILITY-I_T£ RESOURCE= HATUP.AG-GA3
" 376 * HONTH-CHGS* {10.73}
" 377 * BLOCK-CHARGES= {GAS-CH) ..
" 378 •
• 3,79 " GAS-CH = BLOCK-CHARGEBGOCK1-TYP£= ENERGY
• 3,80• BLOCK1-DATA= {400,.643
• 381 • 1,.4943) ..
• 382 *

383, * DID ..384 * COHPUT££CONOHICS ..
• 385 * INPUT SYSTDIS ..

8.61



810d_, BJ_q/LOU_| COh'VEMTIoKU,SYilTEMPORCOttPk31SON IX)i-2.tt-O01 Thu Nov 11 09:01s47 1993gD1,RUN 4
NL'd FEATURU IN DOE2.1E RUN4 SYSTEM4s PKOP$_ WATERCOOLEDUNIT WITH WATER9ID| [CONOMIZER

KFORT- SV-A SYSTEMDDIGN PAJUU4ETBU SYgl WEATHERPILE- TRY CHICAGO
,.. ,... a ... _......_. t..., a,, ...............................i,.. Q., ,.. _,.,_ .. _,..m..i u....., ... *-... _,--.,. l..--* ...-..,m 0.......... 0..... 4--- --*-,-..

SYSTEM 8YSTDI AJ,T I_UDE leY,OORAP.r.k K_
TYPE MULTIPLIER (SQPT ) PBOFI,|

SY81 PSI 1.020 2160.0 48.

b'UFPI,Y RETUP,q OUTSIDE COOI,INQ HEATING COOI,ING HRATING
PAN ELEC DEZ,TA-T leAN ID,EC DEI,TA-T AIR CAPACITY SDI$IBI, E CAPACITY EIR |IR

(Clq( ) (KM) (F') (CPH ) (KM) (P) RATIO (KB?UIHR) (SHR) (KJBTU/HR)(ETU/BTU) (BTU/BTU)

3060. 1.1T3 1.8 O. 0.000 0.320 lO8.T3S 0,?92 -gO,O00 0.34 0.20

SUPPLY IU(HAUS'? HINII¢UI¢ OUTSIDE COOLING ID(TP,ACTION HEATING ADDITION
ZONE FLOW i'133bl PAN FLOW AIR iq,OM CAPACITY SEMSIliLE RATE CAPACITY RATE
14ANX (CPN ) (CIPN) (KW) RATIO (Clqq ) (KBTU/HII) (SHR) (KBTU/HR) (KBTUIHll) (KBTUIHR) ITULTIFI,IIDA

IU,I_ 3060. 0. 0.000 1.000 9"/9. 0.00 0.00 62.78 0.00 -4S.116 1.0

8.62



IHM_ a/dR/LOOO| CONVIMPIOH_ SYS?I_ FORCCMPi_ISON D0t-).1|-001 ?hu Nov 11 09_03147 1993iDL RUN 4
HIM PEA?L_U IH DO|2.1| RUN4 SY_I_ 40 PKa PS_ Wk?|R COOLZDUHI? WI?H WA?|! SIDe L'CONONIZtR

PJPOR?- ll-P [,ON), _E_Y /did P)d_ LOADPUHPOPIAA?IOH IN WS-ECON _?H£R E|L|- ?RY CHICkO0

CIRC PQNPiI_= 1i 32.6 (ON,tHEH ) POEqCR• 0.$2 (KW) HP,A? {AZH = 1t12. (|?U/HR) or 0.1 (DE[) r) HZN PLR • 0.§0

HEATGAIN l_tltQy US| HLqT NODI_ COOl,NODE ........ Number ot ho_rm within each PAWr LOkD range ......... ?o?kl,
SUN (BTU) (KWH) (KWH) (_,14) 00 10 20 )0 40 S0 40 70 lO 90 100 AUN

NON?HPi_J((Klfl_U/HR) (iN) (1_) (1_) 10 20 )0 40 SO 40 70 00 90 100 • HOUNI

_k_ IUN 0.320 104.160 0.000 tO4.1tO 0 0 0 0 0 744 0 0 0 0 0 744
PrJd( 0,430 0.140 0.000 0.140
DAY/HR 31124 31124 31t24 31124

7fB SUN 0.2t9 94.0|0 0.000 94,000 0 0 0 0 0 6.72 0 0 0 0 0 4.72
PU,K 0.430 0.140 0.000 0.140
_YIHII 211;14 21124 21124 211124

HAR |UN 0,323 105,313 0.000 105.313 0 0 0 0 0 741 0 0 0 0 3 744
FL_ 1.611 0.524 0.000 0.524
DAYtHR 3/17 3/17 31/24 3/1.7

APR SUN 0. 352 114.436 0.000 114.636 0 0 0 0 0 694 0 0 0 0 36 .720
Pr.N( 1.611 0,524 0.000 0.524
DAY/HR 29121 29/21 )01 i 29/21

NAY JUt4 0.371 120.|22 O.000 120.122 0 0 0 0 0 699 ) 1 1 0 42 .744
PlUi,K 1.611 0.524 0.000 0.524
DAY/HIt 31113 31/13 311 i 31113

v.'UN SUN 0.524 1'70.429 0.000 1,70.429 0 0 0 0 0 528 12 3 2 4 171 720
PEAK 1,611 0,524 0,000 0.524
DAY/HR 30/23 30/2_ 301 I 30123

SUN 0.666 2t6.732 0.000 216.?32 0 0 0 0 0 3(19 61 Sl 29 3 231 .744
PFJd( 1.611 0.524 0.000 0.524
DAY/HR 31/24 31/24 31/ I 31/24

AUG SUM 0.;12 199.099 0.000 199.099 0 0 0 0 0 450 44 24 4 0 222 .744
PEAK 1.611 0.524 0.000 0.524
DAY/HR 31/13 31113 31/ 1 31/13

"gEP SUN 0. 391 12,7.194 0.000 12'7.194 0 0 0 0 0 647 "/ 0 0 0 66 720
PP.A,K 1.611 0.524 0.000 0.524
DAY/HR 26/19 26/19 30/ 1 26/19

OCT SLM 0.347 113.000 0.000 11).000 0 0 0 0 0 '721 0 0 0 0 23 744
PF.,AK 1. 611 O.524 0.000 O.524
DAY/HP, 31120 31/20 31/24 31/20

HOV SUN 0.326 106.180 0.000 106.180 0 0 0 0 0 .706 0 0 0 0 14 720
PF.AX 1,611 0.524 0.000 0.524
DAY/HR 2t19 2119 30/24 2/19

D[C SUN 0.320 104.160 0.000 104.160 0 0 0 0 0 .744 0 0 0 0 0 '744
PEAK 0.430 0.140 0.000 0.140
DAY/HR 31124 31124 31124 31/24

YR SUI4 4.840 1575.895 0.000 15'75.895 0 0 0 0 0 .7?0.5 125 .79 36 '7 808 8760
PEAK 1,611 0.524 0,000 0.524
HON/DAY 11/ 2 111 2 12/31 11/ 2

8.63



IU_RILOUaE COHVI_'IOHAL $YSTENI_R CONPNqlSoN DOE-2.1E-001 Thu Nov 11 09_03z47 19939DL RW 4
NID_FKATUIta %N ZX)|2.1| MU'N4 SYS?DI 4J PKG PSZ WATER C_LED UN%? W%?H _A?EI $%D| ECONOM%ZU

RZFO_- _S-P _, DtEI_Y )_D Pk_T LOkD OOOL%I_?OWll tom _$.IRON WI_TH|R P_E- ?RY ¢H%C_O

'K)HI_R $1Z| iS 0.131 (KII?UIHR) FAN • 0.43 (I(W) IK_qP• 0.11 (KW) Pl.qqp, 32.43 IO;_,/MIH )

UNZ'rLOAD ENEIK]YUSE PAN I_ITERGYPUHP|NI[ROY ........ N_u_Derof ho_'| vithLn each PAR?l._Ok.Dramge ......... TO'T/G,
$Utl (NIle) (K_) (KWH) (k'M4) 00 10 20 30 40 50 60 70 IO 90 100 RL,_I

NOIffH Pit,J((KlffU/HI) (IN) (1_) (IN) 10 _0 30 40 S0 $0 10 $0 90 100 , HOU1UI
I_*_ ._.m weeee*mI_ ee._.eoee.k oee.eQe._eQ _leeseQeee e_ee _.e Qele .ewe .ee_ *e.e .e.. e_Oe _eee eee. .e_e eoee

S_ 0.320 246.200 134.111 132.012 744 0 0 0 0 0 0 0 0 0 0 744
PIUU( 0.431 0.4S9 0.322 0.177
_Y/HR 24/24 3011_ 30/14 31/24

FIB SUM 0.289 231.945 110.?09 119.237 472 0 0 0 0 0 0 0 0 0 0 672
P_ 0.437 0.470 0.)01 0.177
DAYIHR 2t/14 29113 21/13 20/24

MAR SUM 0.390 294.007 163.996 122.012 730 13 ) 3 1 0 1 0 0 1 2 744
P_ 12.142 0.612 0.4)4 0.117
DAYIHR 9114 911S 9/15 31/24

AF_ SUM 1.712 )44.44) 211.430 127.003 41S 41 12 9 1 0 0 0 2 20 20 720
PllU_X 3.010 0.612 0.434 0.117
DAYIHB 30t21 30120 30120 301 1

MAY SUM 3.770 400.941 272.418 120.522 596 53 11 6 0 1 0 1 6 37 33 ?44
PEXX 2.694 0.612 0.434 0.177
DAYIHR 31122 31123 31123 311 1

,.TUN SUN 13.370 426.133 306.936 119.205 360 ?2 15 0 0 0 0 0 9 126 130 720
FF,,I,X 40,142 0,612 0,434 0,177
DAYIHR 30117 301 I 30/ 1 301 1

3UT. SUM 34.662 432.348 322.90? 109.357 170 30 ? 4 0 0 0 0 15 245 273 ?44
PEAK -0.035 0.612 0,434 0,177
DAY/HR 31/ I 311 1 31/ 1 311 1

A_G SUN 24.834 434.3S0 322.949 111.398 226 53 11 2 1 1 0 1 10 203 23_ ?44
PEAK -0.?01 0.612 0,434 0.!??
DAYIHR 311 I 31/ I 311 1 311 1

SEP SUN 5.036 402.9?1 279.971 122.999 525 66 10 3 2 0 1 1 4 46 62 720
P_ 9.048 0.612 0.434 0.177
DAYIHR _91 2 20/ 1 20/ +1 301 1

O_ SUM 1.207 3?2,422 241.035 131,386 665 43 3 3 1 0 0 1 0 14 14 744
P_ 40.450 0.612 0.434 0.177
DAY/HR 31/15 31/24 31/24 31t24

HOV SUN 0.?80 299.540 171.78? 127.753 600 14 3 1 0 0 0 0 0 S 9 720
PEAK 5.029 0.612 0.434 0.177
DAYtHR 241 2 241 3 241 3 30t24

DEC SUN 0.320 267.?13 135.?02 132.012 744 0 0 0 0 0 0 0 0 0 0 744
PEAK 0,433 0.422 0.244 0.1??
DAYIHR 15114 15/12 15/12 31/24

YR SUM $7.495 4181.049 268?.974 1493.013 6733 385 75 31 6 2 2 4 46 697 7?9 8?60
PEAK 5.029 0.612 0.434 0.1?7
lION/DAY 11/24 11124 11124 12131

8.64



lIJ_lLOUOt COHVID_ION/_ SYSTIDM[eORCOMPA,R/SON DOE-2.1E-001 Thu Hov 11 09403_47 19935DL RUN 4
Hk_ leEATL_r.SIll D01:2.1| RUN4 SYS?DI 4s PKOPSZ WATERCOOLED1,_,_1? WlrTHWk.TERSIDE ECOHOHIZI[:I_

REPORT-SS-P IOAD, IDIIDI_YAND PJ_T ],_OADWATtlI-$IDE i_X)NOOPUtJ_?ZONFORM$-I_'ON I_..ATHERFZL,E* TRY CHICAGO

_IIE _lEll SI_I_ is 0.0000 (H_U/HR) I_i_ll • 0.00 (_) PUHP• 32.6) (_,/SZN )

UNIT 1,O_ i_l_Y USE ........ _mb,r of ho_8 vt_hin ,_¢h PARTLO_ r_ge ......... _O_AL

NO.F! PIrJU((I(IITU/Hm) (K_) 10 _0 30 40 50 _0 ?(, 80 90 100 ,,. HOUI_

3All IrON O. 000 O.000 0 0 0 0 0 0 0 0 0 0 0 0
PlU_ 0.000 0,O00
DAYIHR 31124 31124

leEii |t_l O. 000 O.000 0 0 0 0 0 0 0 0 0 0 0 0
Pl_ O. 000 0.000
DAYIHR 21t24 2tl24

NAil SUN 0.100 O.O00 :* 1 0 0 0 1 1 0 1 0 3 9
l,r._ 22. ;_t;6 O.000
DAYtHR 3/17 :31124

APlt _ 1. 333 0.000 20 16 12 9 Z 13 13 4 ] 1 :)6 130
PE3_ 2,i. 376 0.000
DAY/HR 26/1S 30/ t

NAY SUI4 1,534 0.000 26 3? 1"/ 16 lS 16 "/ 5 4 2 42 _l_T
PF._K 24.512 O.000
DAY/HR 23/15 31/ 1

Slim 4.829 0.000 29 21 22 20 24 25 19 20 13 17 1'71 381
PEAK 29. 525 0. O00
DAY/HR 26120 301 )

JUL SUN 4.1'73 0.000 6 10 11 6 13 11 15 9 13 13 231 33|
PEAl( 23. 922 O.OOO
DAY/HR 12112 311 1

A_ SUM 4.534 0.000 9 12 9 15 15 1:i 15 17 22 16 222 365
PEAK 25.76"/ 0.000
DAY/HR 3111_ 311 1

_EP SUM 2.T64 0.000 22 22 18 15 20 23 1? 12 8 15 66 2311
PEAK 24.?13 0.000
DAYIHR 6/18 30/ 1

OCT SLIM 1.344 0.000 13 9 1'7 10 10 11 10 9 4 3 23 124
PEAK 23. 806 O. 000
DAY/HR 4/1'7 31124

NOV SUM 0. 461 0. 000 3 2 3 3 5 0 2 0 3 0 14 35
PE,Id( 23.39 5 0,000
DAYIHR lilt 30/24

DEC SUM O.000 0. 000 0 0 O 0 0 0 0 0 0 0 0 0
Pl_ O.000 O.000
DJWIHR 31124 31/24

Y1_ gUN 21.0?3 0.000 130 130 109 102 105 110 99 "/6 ?1 6? 808 180T
PEN( 29.52 5 O. 000
MON/DAY 6/26 121)1

8.65



Sllk_ I_q/LOUGE COh'VltHTIOI_LSYSTDI POll COtIF_qISON DOE-2.IE-001 ?hu Nov 11 09s03_47 19935DL JUM 4
HDI FEAT_iU IN DOE2.1E RUN4 SYgTD¢41 PKOPSZ WATERCOOLEDUNIT NITH WATP SIDE ECOI_ICIZEP

REPORT-$$-P LOAD, DIEI_Y /WD P_ lOAD DIN TkNK OPERATIONPORWS-ECO_ k'F.ATHEI_PILE- TRY CHICACO
...e,. e ........,...,.---. _.,,...-.--.......................................................,,...._......- _ q,.., .--. ,,...- ......-..,..........

TANKSIIE im 30.0 ( ON, ) HEATERCAP • 2S.'174 (_TI;/HR) FlOW _TE • 0.466 (OAI,/MIH ) _P • 0.000 (IN)

UNIT LDJU) DRROY UgE RCV DI USE P_P EHERQY ........ Humber ot ho_rs vl_hln each pAiff IOAD range ......... T_I,
SUN (NB?U) (IcB'ru) (SlffU) (KWH) O0 10 20 30 40 $0 60 ?0 iO 90 100 RIll

NOIITHPF._ (K11TU/HR) (K11TUIHR) (KlffU/HR) (1_) 10 20 )0 40 S0 60 ?0 110 90 1OO , HOU1RS
.aOal, tel. _eeeeeeee. a*eeae.e.ee ...aee_eea. e...eee_eee ._.. a.ee eeet e.Q4 a_Q. t.e. e_te4 oeGe wee. .Plq. ...4 .ere

JAN SUM S.160 1.3S4 0.000 0.000 ]29 26 41 16 107 70 IS 30 40 0 0 '/44 i
PEAK 19.9911 211,991 0.000 0.000
DAYIHR 29114 29114 31124 31124

FEB SUM 4.13"/ '/. 110'/ 0,000 0,000 394 24 36 13 96 65 "/'7 2'/ 311 0 0 6'/2
PIb_J( 20.5911 29.113,/ 9.000 0.000
DAY/HA 26114 26114 21/24 211/;Z4

MAR SUM 5.390 11.67S 0.000 0.000 322 2'/ 39 12 101 77 1i9 ]1 46 0 0 "/44
FEkK 20.1911 29.273 0.000 0.000
DAYIHR 31114 31114 31124 31124

APR SUM 4.94'/ 7.993 0. O00 0.000 312 26 38 12 911 156 4 '/4 O 0 0 '/20
PEAK 19.198 27.1162 0.000 0.000
DAYIHR 30114 30114 301 1 301 1

MAY SUM 4.592 7.499 0.000 0,000 "129 3] 36 100 93 80 ]5 40 0 0 0 744
PEAK 1,/.799 25.11116 0.000 0.000
DAY/HR 211114 20114 31/ 1 311 1

St_I 4.225 6.909 0.000 0.000 312 30 46 98 74 84 "/4 0 0 0 0 '/20
PEAK 16.399 23,911 0,000 0.000
DAYIHR 30114 30114 301 I 30/ 1

SUN 3.990 6.582 0.000 0.000 325 ]1 51 103 156 36 42 0 0 0 0 "/44
PEAK 15.199 22,218 0.000 0.000
DAYIHR 30114 30114 311 1 311 1

AUG SUM 3.8112 6.420 0.000 0.000 326 ]] 48 105 156 78 0 0 0 0 0 '/44
FFJU( 14.,/99 21 .GS4 0.000 0.000
DAYIHr4 31114 31114 31/ I 311 1

SEP SUN 3.8411 6.351 0.000 0.000 316 30 4'/ 102 150 33 42 0 0 0 0 720
PEAK 15,199 22.218 0.000 0.000
DAYIHR ]0114 30114 301 1 301 1

SUM 4,179 6.877 0.000 0.000 329 31 52 10"7 150 35 40 0 0 0 0 '/44
PEAK 16.199 23,629 0.000 0.000
DAYIHR 29114 29/14 31124 31124

NOV SUM 4.376 7.158 0.000 0.000 320 30 34 98 90 80 28 40 0 0 0 720
PEAK 17.599 2,5.604 0.000 O.000
DAY/HR 30114 30114 30124 30124

DEC SUN 4.898 7.961 0.000 0.000 330 27 39 101 22 150 4 71 0 0 0 '/44
PEN( 18.9911 27.580 0.000 0.000
DAYIHR 30114 30114 31124 31124

YR SUM 54.324 118.58,/ 0.000 0.000 ]846 344 507 86'/ 1293 946 $20 313 124 0 0 11'/60
PEAK 20.5911 29,837 0.000 0.000
IqON/DAY 2126 2126 12131 121]1

8.66



SMALL RAR/LOOGE COIgVENTIOHAL SYSTEM FOR CONPARISOIg DOE-2.1E-001 Thu Nov 11 09:03:47 1993SDL RUN 4

N_ FEATURES IN DOE2.1E RUN 4 SYSTEm4 4' PKG PSZ WATER COOLED UNIT WITH WATER SIDE ECO_]OHIZER

REPORT- SS-A SYST_ MONTHLY LOADS SUMMARY FOR SYSI WEATHER FILE- TRY CHICAGO

........ COOLING ................ _ EAT I NG ........... E L _ C - - -

MAXIMm4 MAXIM_ ELEC- HAXIMm4

COOLING TI_ DRY- W_T- COOLING HEATING TIME DRY- WET- HEATING TRICAL EL_C

ENERGY GF MAX BULB BULB LOAD ENERGY OF MAX BULB BULB LOAD ENERGY LOAD
MONTH (MBTU) D¥ HR TD4P T_P (KBTU/HR) (MBTU) DY HR TDiP TEMP (KBTU/HR) (KWH) (KW)

JAN 0.00000 0.000 -45.309 12 18 -2.F -3.P -92.450 2661. 5.293

FEB 0.00000 0.000 -39.493 8 3 9.F 8.F -91.980 2407. 5.293

MAR 0.00639 3 15 76.F 65.F 3.853 °30.343 24 5 9.F 8.F -91.648 2688. 5.293

APR 0.58648 28 15 78.F 68.F 44.883 -13.491 9 6 26.F 25.F -72.588 2627. 7.425

MAY 2.28592 21 13 87.F 76.F 93.760 -6.579 7 6 33.F 29.F -59.385 2787. 9.728

JUN 8.11245 20 18 91.F 78.F 112.399 -1.245 1 6 48.F 47.F -29.239 3127. 12.925

JUL 24.90770 13 17 97.F 78.F 110.030 -0.030 6 6 61.F 55.F -6.280 4365. 12.357

AUG 17.07346 26 17 94.F 76.F 93.576 -0.144 5 6 55.F 54.F -16.026 3809. 11.558

SEP 3.56490 11 17 86.F 72.F 77.527 -4,315 23 6 36.F 33.F -55,146 2798. 9.945

OCT 0.43696 30 19 73.F 67.F 39,738 -10,944 21 6 30.F 29.F -66.940 2670. 7.836

NOV 0.13079 2 13 74.F 61.F 22.670 -25.690 14 11 29.F 27.F -81.603 2567. 5.293

DEC 0.00000 0.000 -40.307 22 5 12.F 12.F -91.038 2652. 5.293
....... . ....... ...... ....... ... ..... .. .... . ..... .....

TOTAL 57.105 -217.890 35157.

112.399 -92.450 12.925



SNAIL BAR/LOUGE CONVENTIONAL SYSTEM P'OR COHPARISON DOE-2.1E-001 Thu Nov 11 09:03.47 1993SDL RUN 4

NEW FEATURES IN DOE2.1E RUN 4 SYSTEH 4: PKG PSZ WATER COOLED UNIT WITH WATER SIDE ECONOHIZER

REPORT- SS-J SYSTQ4 PEAK HEATING AND COOLING DAYS FOR SYSI WEATHER PILE- TRY CHICAGO
..... ........................-.-...-....-------- ........ .-.. .... ................... .... . .... ..... ........ ...................-.-

..... COOLING ........ HEATING-- - DAY COOLING PEA K

J_ 20 JAR 12 JUL 14

HOULq,Y HOURLY HOURLY
COOLING SENSIBLE DRY- WET- HEATING DRY- WET- COOLING SENSIBLE DRY- WET-

LOAD HEAT BULB BULB LOAD B_,B BULB LOAD HEAT BULB BULB

HOUR (KBTU) PATIO TDIP TEMP (KBTU) TEMP TEMP (KBTU) RATIO TI_4P TD4P

I 0.000 0.000 68.F 64.F -92.321 5.P 4.1_ 57.778 0.629 83.F 72.F
2 0.000 0.000 68.P 64.F -91.678 3.P 2.F 46.946 0 598 81.F 72.F
3 0.000 0.000 66.F 62.W -92.169 1.P O.P 41.182 0 602 80.F 71.F
4 0.000 0.000 66.F 62.F -92.120 -2.P -3.P 36.757 0 567 78._' 7_.P
5 0.000 0.00O 65.P 62.r -91.835 -4.P -5.P 31.531 0 575 77.F 70.P
6 0.000 0.000 65.L _ 62.Lr -91.519 -5.P -6.F 45.209 0 554 78.F 71 F
? 0.000 0.000 67.F 64.F -90.621 -6.P -7.F 50.389 0 581 79.P 71 F

8 0.000 0.000 73.P 65.F -91.059 -7.F -7.P 58.645 0 616 82.F 72 F

9 13.632 0.601 76.F 67.P -89.166 -8.P -8.W 71.819 0.622 86.P 74 F

10 58.000 0.612 80.F 71.F -88.107 -7.P -7.P 76.722 0,656 88.F 74 F

11 73.067 0.641 83.F 72.F -86,549 -4.F -5.F 91.147 0.642 91.F 76 F

12 86.662 0.617 84.F 74.P -85.944 0.P 0.r 101.045 0.669 94.? 76 7
13 88.746 0.630 85.F 74.F -86. 327 4.F 2.F 97.068 0.694 96.F 77 F

14 98.444 0.639 88.F 75.F -85.853 6 P 4.[_ 84.631 0.676 87.P 74.F

15 111.039 0.612 90.F 77.F -85.468 4 F 2.F 66.646 0.625 76,F 71.F

16 111.027 0.595 90.F 78.F -89.107 3 F 1.F 75.863 0.595 78.F 72.F

17 112.399 0.605 91.F 78.P -91.800 I F 0.W 75.282 0.577 78.F 72.P

18 104.465 0.617 90.F 77.F -92,450 -2 F -3.F 88.265 0.634 89.? 75,?
19 97.823 0.577 89 . F" 78.P -90,242 -4 F -5.F 85.882 0.616 87.P 75,?

20 73.346 0.553 79.F 74.P -91,445 -4 F -5.? 82.119 0.599 84.P 74.F

21 44.626 0,588 70.F 67.F -90.104 -3.F -4.F 81.383 0.591 84.P 74.F "

22 38.037 0.578 69.F 66.F -89.718 -3.F -4.F 78.451 0.568 82.F 74.F
23 18.430 0.543 70.F 65.F -89.955 -2.F -3.F 66.057 0,594 80.F 72.F

24 12.885 0.594 71.[_ 64._" -90,298 -I,F -2.F 52.171 0.561 78.F 72.P
........ ........ ... .... ..

SUM 1642.990
MAX I12.399 -92.450

SYSTEM-TYPE PSZ SOFT/TON 230.6
COOLING PEAK 52.04 (BTU/HR- SOFT) HEATING PEAK -42.80 (BTU/HR- SOFT)

SUPPLY AIR PEAK FLOW 1.42 (CF_IISQPT) NIN-OAIPERSCN 20.40 (CFld)
OA FRAC AT CLG PEAK 0.320 Ok, FRAC AT HTG PEAK 0.320

* ASTERISKS INDICATE HOURS LOADS NOT NET

8.68



I
SMALL BAR/LOUGE CO_V_'TIONALSYSTEM FOR COHPkRISON DOE-2.1E-001 Thu Xov 11 09:03:47 1993SDL RUN 4 I
NEW FEATURES IN DOE2.1E RUN 4 SYSTEM 4: PKG PSZ WATER COOLED UNIT WITH WATER SIDE ECONOMIZER
REPORTo SS-N RELATIVE HUMIDITY SCATTER PLOT FOR SYSI WEATHER FILE- TRY CHICAGO
................... .... . ......... .......... .... ......-.................-....---..--- ...... . .... ....... ..... ... .... ... .... . .......

TOTAL HOURS AT RELATIVEHIR41DITYLEVEL AND TIME OF DAY

HOUR IAN 2 3 4 5 6 ? 8 9 10 11 12 1PM 2 3 4 5 6 7 8 g 10 11 12 TOTAL
...... ........... ..... ............. ..... ........................ ..... ... .....

80-100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

70-80 3 2 4 3 4 11 4 1 0 2 1 2 0 0 0 0 2 1 1 4 5 10 8 2 70

60-'/0 39 30 35 32 33 39 42 33 34 22 18 13 8 1 3 8 9 11 15 22 26 31 33 29 566

50-60 57 45 34 37 35 41 43 47 61 68 65 76 40 41 42 58 85 6g 71 84 87 85 76 73 1423

40-50 49 36 31 30 31 30 34 41 47 59 68 76 102 106 101 95 78 g3 75 58 62 54 52 41 144g

30-40 51 47 45 46 39 36 52 49 47 49 49 56 75 56 61 57 74 7g 77 83 92 98 g6 $5 1499

0-30 166 171 154 155 158 146 128 132 148 165 164 142 140 161 158 147 117 112 126 114 93 87 100 135 3319

mm_I szz s_1 =ms sms Ism i_l II,,z sss sir mm:ss Ism wlmm smz sw_ l_:i m'_z IB_ Iml smm IRs smw mm, s sus _'msm'm

8.69



B

SMALL BARILOUGE CONVENTIONAL SYSTEM FOR COMPARISON DOE-2.1E-001 Thu Nov II 09z03:47 1993SDL RUN 4
NEW FEATURES IN DOE2.1E RUN 4 SYSTEM 4: PKG PSZ WATER COOLED UNIT WITH WATER SIDE ECONOMIZER
REPORT- SS-Q HEAT PUMP COOLING SUMMARY FOR SYS! WEATHER FILE- TRY CHICAGO
.......... ..... ..._....... .... --....................................... ..... ............... ....... ................... .... ........

UNIT RUN TOTALLOAD ENERGYI!_ AUXILIkRY SUP UNIT SUP UNIT WASTEHEAT wk.qTEHEAT INDOORF_d4
TIME ON UNIT TO UNIT 'a_IERG%' LOAD Eh'Ei_Y G_ERATED USE ENERGY

(HOURS) (14BTU) (14BTU} (HB'I'U) (liB'I'Ll) (I_.TU) (IIBTU) (P3TU) (I,IBTU)
.......... .......... .......... .......... .......... .......... .......... .......... ......°... ..........

JAN 0. 0.000 0.000 0.126 0.000 0.000 0.000 0.000 0.000 0.000

FEB 0. 0,000 0.000 0.114 0.000 0.000 0.000 0.000 0.000 0.000

MAR 1. 0,006 0.002 0.113 0.000 0.000 0.000 0.000 0.000 0.089

APR 11. 0.506 0.144 0.058 0,000 0.000 0.000 0.000 0.000 0.908

MAY 26. 2.286 0.528 0.030 0.000 0.000 0.000 0.000 0.000 1.409

JUN 92. 8.112 1.906 0.001 0.000 0.000 0.000 0,000 0.000 2.733

JUL 242. 24.908 5.874 0.000 0.000 0.000 0.000 0.000 0.000 3.938

AUG 174. 17.073 4.008 0.000 0.000 0.000 0.000 0.000 0.000 3.610

SEP 39. 3.565 0.037 0.016 0.000 0.000 0.000 0.000 0.000 1.732

OCT 7. 0.437 0.106 0.052 0.000 0.000 0.000 0.000 0.000 0.911

NOV 4. 0.131 0.033 0.104 0.000 0.000 0.000 0.000 0.000 0.275

DEC 0. 0.000 0.000 0.127 0.000 0.000 0.000 0.000 0.000 0.000
.°..... ......... ........ . .......... .. .... ..... . .. ..... . .... ........ .......... ... .... .. ...... .....

ANNUAL 595. 57.105 13.438 0.741 0.000 0.000 0.000 0.000 0.000 15.613

CSPF (WITH PARASITICS) = 1.92 (BTUIBTU)

CSPP (WITHOUT PARASITICS)= 4.25 (BTU/BTU)

8 .'70



Ill I I I

SMALL BAR/LOUGE CONVENTION_ SYSTmM FOR COMPARISON DOE-2.1E-00! Thu Nov II 09:03:47 1993SDL RUN 4

NEW FEATURES IN DOE2.IE RUN 4 SYST_24 4: PRO PSI WATER COOLED UNIT WITH WATER SIDE ECONOHIZER

REPORT- SS-Q HEAT PUMP HEATING SUMMARY FOR SYSI WEATHER FILE- TRY CHICAGO
.°...... .... ....................................................... .... .......-......-. .......... ........... ........... . ..... ....

UNIT RUN TOTAL LOAD ENE[_GY IN AUXILIARY SUP UNIT SUP UNIT WASTE HEAT WASTE HEAT DEFROST INDOOR FAN

TIME ON UNIT TO UNIT ENERGY LOAD ENERGY GENERATED USE LOAD ENERGY

(HOUP,S) (MBTU) (NBTU) (N_'U) (HBTU) (I_TU) (HBTU) (_U) (HS'I'U) (HBTU)
.......... .......... .......... .......... .......... .......... .......... ... .... ... ...... .... ..........

JAN 503. -45.309 63.041 0.192 0.000 0.000 O,000 0.000 0.000 4.487

FEB 439. -39.493 55.190 0.187 0,000 0.000 O.000 0.000 0,000 4.072

MAR 337. -30.343 43.695 0.325 0.000 0.000 0.000 O.OOO 0.000 4.487

APR 150. -13.491 20.031 0.456 0.000 0.000 0.000 0.000 0.000 3.516

MAY 73. -6.579 10.175 0.537 0.000 0.000 0.000 0.000 0.000 3.078

JUN 14. -1.245 2.037 0.565 0.000 0.000 0.000 0.000 0 000 1.691

JUL 0. -0.030 0.066 0.595 0.000 0.000 0.000 0.000 0 000 0.594

AUG 2. -0.144 0.272 0.594 0.000 0.000 0.000 0.00O 0 000 0.914

SEP 48. -4.315 6.771 0.538 0,000 0,000 0.000 0.00O 0 000 2.646

OCT 122. -10.944 16.527 0.498 0.000 0.000 0.000 0.000 0 000 3.576

NOV 285. -25.690 37.196 0.348 0.000 0.000 0.000 0.000 0 000 4.059

DEC 448. -40,307 56.987 0.237 0.000 0.000 0,000 0.000 0.000 4.487
............ ...... ......... .......... . .... .. ..... . ..... ..... .... ............. ._.. ......... . ......

ANNUAL 2421. -217.890 311.987 5.071 0.000 0.000 0.000 0.000 0.000 37.609 "

HSFF (WITH PARASITICS) u 0.72 (BTU/BTU)

NSPF (WITHOUT FARASZTICS) = 0.70 (BTUIBTU)

8.71



SHALLBkP./LOUGE CONVENT:r0NALSYSTEMPORCOI_IPARZSON DOE-2,1E-001 Thu Nov 11 09:01:47 199]SD1.,RUN 4
NE_/FEATURES IN DOE2.1E RUN 4 SYSTEM 4z PKG PSZ WATER COOLED UNIT WITH WATER SIDE ECONOMIZER
REPORT- SS-O TEMPERATURE SCATTER PLO_ SYSI FOR BLDG WEATHER FILE- TRY CHICAGO
............................ .... ..................--........................................ ...... .... °. _.......... ...... ..o...-..

TOTAL HOURS AT TEMPERATURELEVEL AND TIME OF DAY

HOUR 1AM 2 3 4 5 6 7 9 ' 9 10 11 12 1PM2 3 4 5 6 7 8 9 10 11 12 TOTAL
.......................................... °....Q ... ...... ............... .....

ABOVE85 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

80-95 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

"/5-80 84 54 43 37 34 41 45 50 89 105 124 151 160 164 166 167 165 163 156 I..40 136 129 122 90 2633

"/0-75 270 263 246 251 253 244 243 228 236 243 230 207 201 197 196 195 195 198 205 220 22.5 232 240 251 5479

65-70 8 10 11 10 11 13 11 10 "/ 12 6 4 2 3 3 3 4 3 1 4 3 3 2 4 150

60-6.5 3 4 3 4, 4 4 4 5 .5 4 4 3 2 1 0 0 0 1 1 1 1 1 1 2 58

DE.._ 60 0 0 0 1 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 6

zls szt mml mBm _,m8 _'t8 Is_ =mz :m_'= Btz 18_ m88 IB8 _sw 18z _me,I m'w'8 m8 le Bim "_'Z SmS m_n am ge 8mm Rtzm

8.72



SMALL BAR/LOUGE CONVENTIONALSYSTEM FOR COHPARISON DOE-2.1E-001 Thu Nov 11 09:03:47 1993PDL RUN 4
NEW FEATURES IN DOE2.1E RUN 4 SYSTEM 4J PKG PSZ WATER COOLED UNIT WITH WATER SIDE ECONOMIZER
REPORT- PS-B MONTHLY UTILITY AND FUEL USE SL_RY WEATHER FILE- TRY CHICAGO
.............................-.................................................... .... .................. ..... ......... ..... ......

ELECTRICITY NATURAL-GAS
METER-1 METER-I

MONTH BTU/UNIT: 3413,/KWH 100000. ITHERM
..°.... ..... .....°..... ................

JAN
re:NERGYCONSUMPTION (UMITS/MO) 3030,9 715.9
PEAKDE_Z,HD (UNITS/HE OR DAY) 5.9 1.5

PEAKDAY/HR 30119 8114
FEB
ENEP_Y CONSUMPTION (UNITSIVE) 2735.9 631.$
PEAKDI_LEND(UNITSIHR OR DAY) 5.9 1.5

PEAKDAY/HR 27/21 11112
NAlt

ENERGYCONSUMPTION(UNITS/MO) 3089.8 527.0
PEAKDD(AND (UNITS/HE OR DAY) 6.0 1.5

PEAKDAY/HE 2119 24/13
APE
ENERGY CONSUMPTION UNITS/NO) 3086.0 294.8
PEAKDDIAHD (UNITStHR OR DAY) $.0 1.0

PEAKDAY/HR 28/20 9/ 6
NAY

ENERGYCONSUMPTION UNITS/NO) 3308.8 182.1
PEAKDDqAND(UNITS/HR OR DAY) 10.7 0,9

POd( DAY/HR 21/13 71 6
JUN

ENERGYCONSUMPTIONUNITS/NO) 3723.2 95.1
PEAKD_IAND (UNITS/HR OR DAY) 14.0 0.5

FEAKDAY/HR 20/18 1/ 6
JUL

ENERGYCONSUMPTIONUNITS/MO) 5013.9 72.4
PEAKDiDIAND(UNITS/HR OR DAY) 13.4 0.2

PEAK DAY/HE 13/19 1113
AUG
ENERGY CONSUMPTION UNITSIMO) 4442.3 72.9
PEAKDE_LJ4D(UNITS/HE OR DAY) 12.5 0.3

PEAKDAY/HE 15/18 5/ 6
SEP
ENERGY CONSUMPTION IUNITS/MO) 3327.9 136.6
PEAKDE)lAND(UNITS/HR OR DAY) 10.9 0.8

PFAKDAY/HE 11117 23/ 6
OCT

ENERGYCONSUMPTION (UNITS/NO) 3155.1 239.0
PEAKDE_D (UNITS/HR OR DAY) 8.5 1.0

PPAKDAY/HE 30/19 21 8
NOV

ENERGYCONSUMPTION(UNITS/NO) 2973.1 447.0
PEAK DID4AND(UNITSIHROR DAY) 6,4 1.2

PEAKDAY/HR 2119 14/11
DEC

ENERGY CONSUMPTION (UNITSIMO) 3023.5 651.9
PEAKDEMAND(UNITS/HE OR DAY) 5,8 1.3

PEAKDAY/HR 13119 25111

TOTAL
ENERGY CONSUMPTION (UNITSIYR) 40913.4 4056.4
PEAK D_D (UHITS/HR OR DAY) 14.0 1.5

8.73



SMALL BAR/LOUGE COI_VEWTIOHALSYSTEM FOR COMPARISOH DOE-2.1E-O01 Thu Hov 11 09:03:47 1993PDL RUN 4
NEW FEATURES IN DOE2.1E RUN 4 SYSTEM 4: PKG PSZ WATER COOLED UNIT WITH WATER SIDE ECONOHIZER
REPORT- PS-D PLANTIX)ADSSATISFIED WEATHER FILE- TRY CHICAGO
.......................... ...... .................. .... ............ ...... ............................ .... .........................

ELECTRICALLOADS _ SUPPLIED PeT OF TOTAL LOAD
...-..................... ............. .......... .......

ELECTRICITY 4091).4 I00,0
mls8 _sllse semIB Migsslsnsmm m_isss8

LOADSATISFIED 40913.4 I00,0
TOTN, LOAD ON PLANT 40912.7

8.74



I

SldA_ BAH/LOUOE CONVID_rIONALSYSTE34[;'ORCONPARISON DOE-2.1E-001 Thu Nov 1I 09_03,47 1993PDL RUN 4
HEN FF.ATU_F.SIN DOE2.1E RUE 4 SYSTEI44t PKG PSI t_ATERCOOLk'_UNIT WITH WATERSIDE ECONOMIZER

REPORT-PS-D PLANT LO_ SATISFIED WEATHERFILE- TRY CHICAGO
.............................................................................................................. (COl_INU_D)........

BUNNARYOP I,OAD$M_

TOTAL LOAD TOTM, PEAK HOURS
TYPE OF /.DAD LOAD SATISFIED OVERLOAD OVERLOAD OVERLOADED

(14lJTU) (I,BTU) (NBTU) (NB'ru)
..................... .......... ........... .......... .......... ..........

EI,i_"l'l_ICJ_ U:)M)8 139.6 139,6 0.000 O.OOO 0

8.75



SNAIL BNR/LOU(]E CONVEh'rION/_'SYST_ FORCONPJ_RISON DOE-2.1E-001 Thu Nov 11 09z03s47 1993PDL RUN 4
N_ PCkTUI_ESIN DOE2.1E BUN4 SYb"Tg44s PKGPSZ WATERCOOLEDUNIT WITH WATERSIDE ECONOMIZER

REPORT- BEP$ EUILDINOENERGYPERPORMAHCE$UI4MARY WEATHERFILE- TRY CHICAOO

_EI_GY TYPEI EL,ECTnICITY NATUI_L-GAS
_l_$s 14BTU

CATgOORYOP USE

AP.I_ LIOi_$ 35.? 0.0

MISt BQUIR4T 16.9 0.0

SPACEHEAT 0.0 317.1

SPACECOOL 13.4 0.0

HEAT RB31¢'I' 14.3 O.0

PUMPS& NISC (;. 1 O.0

VENT PANS 53.2 O.O

IX)IDIOTWATER 0.0 88.6

¢OTM, 139.6 405.6

TOTALSITE ENERGY 545.28 MBTU 252.4 KBTU/SOFT-YROROSS-AltEA 252,4 KRTU/SOF'?-YRNET-AP_
TOTALSOURCEEZIEROY 824.611, BTU 381.8 K.BTU/SOF'T-YRQROSS-k_EA 381.8 KRTU/SQPT-YRNBT-AREA

PERCENT OF HOURS ANY SYSTEM ZONE OUTSIDE OF THROTTLING PAI_E = 2.6
PERCENT OF HOURS ANY PLANT LEAD NOT SATISFIED = 0.0

NOTE: ENERGY IS APPORTIONEDHOURLY TOALL END-USE CATEGORIES.

8.76



Slg_ B_/LOUOE CO_/_?IOI_ SYST_ POR ¢OMPARISO# _Z-2.1E-O0! Thu Nov 11 09_03s47 1993EDL R_I 4
Nl_ FEATURESIN DOE2.1E RUH4 SYSTD44: PKQP$l WATERCOOLEDUH|T , WITH WATERSIDE ECOHOI4ZZER

REPOI_I'-F,.9-D gNEROYCOSTSUIOIARY

METERED TOTAl, VI RTUJ_
EHERGY C)4ARGE RATE PATE USED

UTILITY-PATE RESOURCE METER9 LINIT$/YR ($) ($/UNI"T} k/_L YEA.q?

ID,EC-COST I_ECTRICITY ! 2 3 4 S 40913. _ 3_86. 0.0803 YES

Ok$-COST 14A?URAL-(2AS 1 2 3 4 S 4056. THERN 2592, 0.6391 YES

S8811tlnllm8

58"78.

ENERGYCOST/GROSSBI,DGAREAs 2."72
ENERGYCOST/NET8LfX2AP,F,A: 2."72

8.77



SMALLIIA_ILOUGIE CONVENTIOFt%LSYSTEMFOR COHPARISOH DOE-]. It-001 Thu Nov 11 09r03:47 1993EDL RUN 4
NEWFEATURrdJIN DOE2.1E RUN4 SYSTm 41 FKOFSZ MATERCOOLEDUNIT WITH MATERSIDE ECOHOI4IZZR

REPORT-L_-E SUHMAAYOr OTILITY-RATZ_ fL|C-COST

OTILITY-PATE: eT.EC-COST PJR)URCII E, ECTRXCXTY DI_4AHD-MXNDOMIHOUR 3413. BTUIKWH
N_EUt 1 2 3 4 5 |ILLINQ-DAYt 31 PATE-LD41TATIONI 0.0000

[NYRER-PACTORI0.00 _XCESS-KVAR-PPACJ0.30 r.XCISS-KVAR-CHGt 0.0000

PATE_Q_ALXrICATIONS BLOCK.CHAROI_ D_D- PATCHET$ MIH-HOH-PATCHETS

MIH-IW_GYI O.0 I-8S
- _I_Y _ O. 0 I-_

IIIN-D_LN1)t 0.0
NAX-I;IRANDI 0.0

USe-N:_-_AL, NO

14ETERr_) BILLIHO METEXED BILLIHO i_IUOY DEMAND ENERGY FIXED MINIHLM VIRTOAL TOTAL
E_ERGY ENERGY DEMAND DEMAND CHARGE CHA_E C_T ADJ TAXES _URCHRO CH_ROE CHAROE PATE CHARGE

, MOH_H KWH KWH KH KW ($) ($) ($) IS} ($) ($) ($) (S/UNIT) ($)
en_me_ o_ee eeweee eOQeUOoe eQaeo_m_ oeeoaoae _eooepm_ eeom_o oaomeeq eeeuoQeme eeoeeee eeemm_e e e ,,gl,ii e m 41 ,_ _ _,_*e eo oeeeooe

JAN 3031 3031 S. 9 5.9 208 5 0 0 0 22 0 0.0775 235

FEB 2739 2739 5.9 5.9 193 5 0 0 0 22 0 0.0802 220

MAR 3090 3090 6.0 6.0 212 5 0 0 0 22 0 0.0771 238

APR 3086 3086 8.0 8.0 218 '7 0 0 0 22 0 0,0799 246

MAY 3309 3309 10.7 10.7 251 9 0 0 0 22 0 0.0852 192

JUH 3723 3723 14.0 14.0 286 11 0 0 0 22 0 0 0857 319

JUr., 5014 5014 13.4 13.4 350 11 0 0 0 22 0 0 0763 382

AUG 4442 4412 12.5 12.5 317 10 0 0 0 22 0 0 0795 349

$EP 3328 3328 10.8 10.8 253 9 0 0 0 22 0 0 0851 283

OCT 3155 3155 8.5 8.5 235 ? 0 0 0 22 0 0 0835 264

NOV 2973 2973 6.4 6.4 207 5 0 0 0 22 0 0 0787 234

DEC 3024 3024 5.8 5.8 208 5 0 0 0 22 0 0 0774 234

TOTAL 40913 40913 14.0 2938 8'7 0 0 0 261 0.0803 3286

8.78



DP.R/LOUGB ¢ONWIDITZOHALSYSTD4FOR COHPA,RtSON DO|-2.1E-001 ?hu Nov 11 0950354./ 1991BDl, Itt_ 4
HEWFEATURESIN ZX)IIC2.1|RUN4 SYSTD44i PV_ PSZ WATERCOOI,ED UHZT WITH HATERSlDI_ |COHONIT,ER

UPORT- IrJ-| |UI4HARYOP'UTII,PPt-RA?B, OU-COS't'

UT1_I,I'TY*P.ATE_(]AS*COS? IUE_K)UI_CEsHA?URN,,*OAJI DI_IN_D-t,/INDOWt HOUR 100000. BTUI?HEiU(
I(_EUI 1 2 3 4 S BI/.,I,ZNG-DAYz 31 RA?E-I,,I)IrTATIONs 0.0000

IUt?E-Q_,L,IFIt)iT ZOH$ BI_ K-CHAECIIUI DDIAHD-RATCHL'TS NIN-NON-RATCHL"PS

""JliN ......- |_11ROY; ......... 0_0..........................................................................GAB-CH
NAX-|NUtOYs O. 0
NZN-Di_AHDs 0.0
IL_X-D_I 0.0

QUAJ[,!}'Y-RA?t t AM,-NOHTH$
U$|-NXN-_L1ALs NO

NL'THIU) IIIUL,ZHO HIL"?ERED 8ll,,I,,|NG IDIPOY DDINiD DIILqGY FZXIO N2HIIGIN VIRTUAJ,J TOTAl,
DlUGY EHI_RGY DIDINqD DIDIANO CHARGE CKAJ_I[ CST AJ),.T TAXES SURCHRQ CHARGE CHAROE PATE CHNRG|

NONTH 5'HIEP.q ?HEM ?HI_N4$ ?H|IU4S 15) ($) 15) 15) ($) ($) ($) 15i_rt') ($)
_Q_ee 91e_eleem Q_eo_e 4.ie_. *ee._euQ _eeee_ eers_eee e aeo_ee_ e_eee_e eeeoaee _ .+ _ a e ,Iiim aee+ll ._ e _eeeeee e_elll, ae

JAH 716 "/16 1.5 1.S 413 0 0 0 0 11 0 0 .S924 424

f_ 432 432 1.5 1.5 372 0 0 0 0 11 0 0.6054 303

I1_ 52"/ 52"/ 1.5 1.5 320 0 0 0 0 11 0 0.62"/5 331

APR 205 205 1.0 1.0 183 0 0 0 0 11 0 0.6007 194

MAY 102 102 0.9 0.9 11./ 0 0 0 0 11 0 0.7019 126

J'UN 95 95 0.5 0.5 61 0 0 0 0 11 0 0.75511 72

"72 '72 0.2 0 .= 4"/ 0 0 0 0 11 0 0.7911 5"/

AUG ?3 73 0.3 0.3 47 0 0 0 0 11 0 0.7903 58

SEP 137 1:3./ 0.8 0.8 08 0 0 0 0 1_. 0 0.7215 99 "

OCT 239 239 1.0 1.0 154 0 0 0 0 11 0 0.68'79 164

.HOV 44"/ 447 1.2 1,2 280 0 0 0 0 11 0 0.5514 291

DiSC 652 652 1.3 1.3 302 0 0 0 0 11 0 0.6020 :392
tlllllJl Ilmlmtll IlIlllJl IlJJlII S It"''Im It smsmnss 8ssltstn8 s=-,lnuu 8sansmtm InsInuu nllllll

TO'?N, 4056 4056 1.5 2464 0 0 0 0 129 0,6391 2592

8.79



Bar/Lounge -- System 5

S DL pROCESSOR Z il PUT DATA

Thu Nov 11 09103:4`7 1993$D[, RUltt 5

* 306 •
* 38? * ?ITPJI LINI-2 * CO_10_1_ V8 "IN_P COHPARISON*
* 3110* LIiql-3 * _ lr_l_l_ IN IX)_•tg null S *
* 389 * LINg-4 * SYSTEM51 FK_)_ _ HEAT[_)lP _1_*
* 390 * LZR-S * iNAI_U?ZVll PRl_l:OOl,llO COW01DISBll* ..
* 391 *
* 392 * SY_DI.9-StEFORT $ (S$-A,S$*J,U-II,$$-O) ..
* 393 *
* 394 * rANSOM SCH'rHRU DEC31 (NON,SAT) (1,24) (1)
* 39S * (SUN,HOb) (1,2) (1) (3,9)(0) (10,24)(1) ..
* 391 * C-SE1'I_ 8Cli THItU DEC 31 (A[,[,) (1,24) (`74) ..
* 39? * H-Sl2Pt' $CH THRUDEC 31 (N_) (1,24) (72) ..
* 398 * _ 1-C O-H-'t 72 D-C-T ?4 H-T-SCH H-SETFT C-T-SCH C.SETPt' ..
* 399 *
• t00 * 8t,0(] Z Z-C EIN O-Cil(/P 20 CFHISQI_ .? .•
* 401 *
* 402 * SY$1 $YSTOi $_TYFI_FV_ OA-CoN'rR0r_,PIXi_
* 403 * $UFI_Y-CIDI=2S00 HEATIIC-CAFN:ITY.'120000
* 404 * MAX-SUFPI,Y'TuI00 MIN*SUFPLY'T ,55
* 405 * $UFpbyoSTA?IC,,2.S $UPFbY*£FF",4`7
* 406 * P-SCH,FJt_ISON ZONE-NAMES(BL,CX_)
* 407 * H_T'SOURCg " (_4$-H_,T-FL_iF
* 408 • ZONE'HEAT'SOURCE• OAS*HEA?-PUMP
• 409 * COHOEH$ER-TYFE• EVAF-PRECOO[,i[D
• 410 * [VAF-I_C-SCH • SUlkilY-ONLY

'" * 411 * RVAF-t_C-EVF " .6
* 412 * EVAP'PCC'ELB: • .01 .•
• 413 *
* 414 * klS-B:Oll FLAJ_-A_qI_qMIDIT
• 415 • $YSTDI-NAME$• (SY$1)
* 416 * t_IN-GAS/MIH • .666
• 417 * DI'_-.SCH • DOI4_ ..
• 418 *
• 419 * Dt * D-SCH (1.?) (0) (8,21) (.1,.2,.3,.4,.55o.6,.6°•45,.4,.15,*45,.4,'3"3)
• 420 * (22,34) (0) ..
• 421 * D2 = DoSCH(1,'7) (0) (8,22) (.1.5,.2,•25,.4,.5,.55,•55,.45,'45,.45''45"4''35'
* 422 • .25,.2) (23,24) (0) •.
* 423 * D3 • D-SCH (1,9) (0) (10,19) (.1,.25,.3,.35,•35,.3,.3,.35,•3,.3)
* 424 * (20,24) (0)
* 425 * IX)lOltl • $CH THRUDEC 31 (WO) Ol ($A?) D2 ($L_I,HOL) D3 •.
"426 *
* 42'7 * $U14HER'OHLY= SCHEDULBTHP,O ,.TUN1 (ALL*) (1,24) (0)
* 428 * ?Hag OCT 1 (N_[,) 11,24) (1)
* 429 • THRUDEC 31 (ALL) (1,241(0) •.
* 430 * DID ..
* 431 * COHtPUTB$ySTIDIS •.
* 432 * INPUT PI._#l' ..

8.80



P DL PROCESSOR INPUT DATA

ThU Nov 11 09,03z47 1993PDL RUN 5

" 433 "
" 434 " WS-_CON PLANT-ASSIGNMENT ..
° 435 " PLANT-REPORT S (BEPS) ..
" 436 " END ..

437 : COM,71'E,LANT ..

8.81



E DL PROC ESSOR I N PUT DATA

Thu NOV 11 09:03:47 1993EDL RUN 5

* 439 *

* 440 * ECONOMICS-REPORT S (ES-D,ES-E) ..

* 441 *

* 442 * ELEC-COST = UTILITY-RATE RESOURCE = ELECTRICITY

" 443 " MONTH-CHGS = (21.75)

* 444 * DEMAND-CHGS - (.81)

" 445 * BLOCK-CHARGES - (E-SM,E-WN) ..

" 446 "

" 447 " E-SM = BLOCK-CHARGE BIX)CK-SCH = SEASON

" 448 * SCH-FLAG = 2

" 449 " BLOCKI-TYPE = ENERGY

* 450 " BLOCKI-DATA = (1250, .0829)

* 451 " BLOCK2-TYPE = KI_I/I(W

" 452 " BLOCK2-DATA = (125,.0829,0

" 453 * I0.0514,0) ..

* 454 *

" 455 " E-WN = BLOCK-CHARGE BLOCK-SCH = SEASON
" 456 " SCH-FLAG = I

* 457 * BLOCKI-TYPE = ENERGY

" 458 " BLOCKI-DATA = (1250, .0778)

* 459 * BLOCK2-TYPE = KWHIKW

* 460 " BLOCK2-DATA = (125,.0778,0

" 461 " I,.0514,0) ..

" 462 *

" 463 " SEASON = SCHEDULE THRU APR 30 (ALL) (I,24) (I)

" 464 " THRU OCT 31 (ALL) (1,24) (2)
" 465 " 'THRU DEC 31 (ALL) (1,24)(1) ,.
" 466 *

" 467 , GAS-COST = UTILITY-RATE RESOURCE = NATURAL-GAS

" 468 " HONTH-CHGS = (10.73)
" 469 * BLOCK-CHARGES = (GAS-CH) ..

* 470 "

* 471 * GAS-CH = BLOCK-CHARGE BLOCKI-TYPE = ENERGY

" 472 " BLOCKI-DATA = (400,.643

* 47) " Io.494)) ..

* 474 "

* 475 " END ..

" 476 " COMPUTE ECONOMICS ..

* 477 " STOP ..
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SMALL BAR/LOUGE CONVENTIONAL VS PVVT COMPARISON DOE-2,1E-001 Thu Nov 11 09_03,47 1993SDL RUN 5

NEW FEATURES IN DOE2.1E RUN 5 SYSTE24 52 PKG PVVT GAS HEAT PUNP UNIT EVAPORATIVE PRECOOLED CONDENSER

REPORT- SV-A SYST_ DESIGN PARAMETERS SYSI WEATHER FILE- TRY CHICAGO
.......................................................................................................................... . ......

SYSTEm4 SYSTEM ALTITUDE FLOOR AREA MAX

NAME TYPE MULTIPLIER (SQFT ) PEOPLE

SYSI PVVT I.020 2160.0 48.

SUPPLY RETURN OUTSIDE COOLING HEATING COOLING HEATING HEAT PUMP

FAN ELEC DELTA-T FAN ELEC DELTA-T AIR CAPACITY SENSIBLE CAPACITY EIR EIR SUPP-HEAT

(CFM) (KW) (F) (CFM) (KW) (P) RATIO (KBTUIHR) (SHR) (KBTU/HR) (BTU/BTU) (BTUIBTU) (KBTU/HR)

2550. 1.561 1.9 0. 0.000 0.0 0.384 70.995 0.951 -120.000 1.15 0.68 -140.629

SUPPLY _UST MINIMUM OUTSIDE COOLING EXTRACTION HEATING ADDITION

ZONE FLOW FLOW FAN FLOW AIR FLOW CAPACITY SENSIBLE RATE CAPACITY RATE

NAME (CF'M) (CR4) (KW) RATIO (CFI4) (KBTU/HR) (SNR) (KBTU/HR) (KBTU/NR) (KBTU/HR) MULTIPLIER

BLDG 2550. 0. 0.000 0.724 979. 0.00 0.00 52.33 0.00 -58.87 1.0

8.83



SMALL BARILOUGE CONVENTIORAL _S PVVT COMPARISON DOE-2.1E-001 Thu Nov II 09:03:47 1993SDL RUN 5

NEW FEATURES IN DOE2.1E RUN 5 SYSTEM 5z PKG PVVT GAS HEAT PUMP UNIT EVAPORATIVE PRECOOLED CONDENSER

REPORT- SS-P LOAD, ENERGY AND PART LOAD Dk_WTANK OPERATION FOR WS-ECON WEATHER FILE- TRY CHICAGO
.................................................... . ................................................. . ...........................

TANK SIZE is 30.0 ( GAL ) HEATER CAP = 25.774 (KBTUIHR) FLOW RATE = 0.666 (GALIMIN ) PUMP = 0.000 (KW)

UNIT LOAD ENERGY USE RCV EN USE PUMP ENERGY ........ Number of hours within each PART LOAD range ......... TOTAL
SL_ (M_TU) (METU) (MBTO) {KWH) 00 10 20 30 40 50 60 70 80 90 100 RUN

MONTH PEAK (KBTU/HR) (KBTU/HR) (KBTU/HR) (K'W) 10 20 30 40 50 60 70 80 90 100 . HOURS
........ . ............................. . ............... . ..... . .......................................

JAN SUM 5.160 2.680 4.175 0.000 564 47 46 40 23 18 4 2 0 0 0 744

PEAK 19.998 27.532 18.459 0.000

DAY/MR 29114 25114 8/12 31124

FEB SUM 4.837 2.758 3,714 0.000 491 38 46 39 30 18 6 4 0 0 0 672
PEAK 20.598 27.215 18.567 0.000

DAY/MR 26114 17113 5/12 28124

MAR SUM 5.390 4,828 2,830 0,000 437 45 57 74 51 47 22 8 3 0 0 744

PEAK 20.198 29.131 18.038 0.000

DAY/MR 31114 3113 24114 31124

APR SUM 4.947 6.129 1,371 0.000 360 36 49 81 62 75 26 31 0 0 0 720
PEAK 19.198 27.712 11.336 0.000

DAY/HR 30114 2114 8111 30/ 1

MAY SUM 4. 592 6.112 1.021 0.000 365 48 63 82 75 58 31 22 0 0 0 744
PEAK 17.799 25.850 18.111 0.000

DAY/MR 28114 18113 21/13 311 1

JUN SUM 4.225 4.599 1,699 0.000 378 76 86 73 77 I0 20 0 0 0 0 720
PEAK 16.399 23.753 12,915 0.000

DAYIHR 30114 24/14 21/18 30/ 1

JUL SUM 3.990 2.190 3.231 0.000 564 90 55 25 6 4 0 0 0 0 0 744
PEAK 15.199 20.336 15.769 0.000

DAY/MR 30114 22/12 19/14 311 1

AUG SUM 3.882 3.004 2.513 0,000 475 124 80 49 13 3 0 0 0 0 0 744
PEAK 14,799 21.499 15,354 0.000

DAY/MR 31/14 4/14 26113 311 1

SEP SUM 3.848 4.753 1.176 0.000 383 60 75 79 74 34 15 0 0 0 0 720
PEAK 15.199 22.192 12.431 0.000

DAY/MR 30114 13/14 11/13 301 1

OCT SUM 4.179 5.361 1,115 0,000 381 47 71 I01 86 39 19 0 0 0 0 744

PEAK 16.199 23.583 8.476 0.000
DAY/HR 29114 29113 21/10 31124

NOV SUM 4.376 3.894 2,401 0.000 443 61 67 64 46 29 7 3 0 0 0 720

PEAK 17,599 25.435 12.393 0.000

DAY/HR 30114 9114 26/11 30124

DEC SUM 4.898 2.701 3.870 0,000 546 66 56 39 24 10 3 0 0 0 0 744
PEA}( 18.998 24.106 18.128 0.000
DAY/MR 30114 10114 25113 31124

YR SUM 54,324 49.006 29.116 0.000 5387 738 751 746 567 345 153 70 3 0 0 8760
PEAK 20,598 29.131 18,567 0.000

MON/DAY 2/26 3/ 3 21 5 12/31

8.84
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SMALL BAR/I.,ODC,,E CONVENTIONAL VS PV'VTCOMPARISON DOE-2.1E-001 Thu Nov II 09.03:47 1993SDL RUN 5

NEW FEATURES IN DOE2. IE RUN 5 SYSTEM 5: PKG PVVT C,_S HEAT PUMP UNIT EVAPORATIVE PRECOOLED CONDENSER

REPORT- SS-A SYSTEM MONTHLY LOADS SUMMARY FOR SYSI WEATHER FILE- TRY CHICAGO
..................................................................................................................................

........ COOLI NG ................ HEATING ............. EL EC -- -

_ MAX IMUM ELEC- MAXIMUN
COOLING TIME DRY- WET- COOLING HEATING TIME DRY- WET- HEATING TRICAL ELE_

ENERGY OF MAX BULB BULB LOAD ENERGY OF MAX BULB BULB LOAD ENERGY LOAD

NOI_H (MBTU) DY HR T_4P TEMP (KBTU/HR) (MBTU) DY HR TEMP TEMP (KBTU/HR) (KWH) (KW)

JAN 0.00000 0.000 -50.075 I 10 0.F 0.F -143.692 2260 4.776

FEB 0.00000 0.000 -42.753 9 6 2.F 2.F -119.511 2035 4.760

MAR 0.07690 3 17 78.P 61.F 20.507 -33.224 24 7 6.F 5.F -116.309 2213 4.761

APR 1.43384 27 18 85.F 62.F 37.856 -15.428 9 6 26.F 25.F -77.908 2026 4.744

MAY 2.94594 21 13 87.F 76.F 86.838 -8.219 7 6 33.F 29.F -63.805 2020 4.744

JUN 10.82261 20 18 91.F 78.F 114.659 -1.877 1 6 48.F 47.F -32.892 2119 5.842

JUL 25.55632 13 17 97.F 78.F 107.632 -0.164 6 6 61.F 55.F -9.658 2462. 5.710

AUG 18.50516 26 18 93.F 75.F 86.287 -0.390 5 6 55.F 54.F -19.542 2321. 5.520

SEP 5.11988 11 17 86.F 72.F 69.586 -5.586 23 6 36.F 33.F -59.327 2017. 5.454

OCT 1.32972 30 19 73.F 67.F 29.656 -12.910 21 6 30.F 29.F -71.804 2046. 4.683

NOV 0.47445 2 13 74.F 61.F 35.694 -28.141 14 10 29.F 28.F -89.584 2093. 4.744

DEC 0.00000 0.000 -43.341 9 6 14.F 13.F -I04.890 2252. 4.755 .
.....................................................

TOTAL 66.265 -242.109 25864.

MAX 114.659 -143.692 5.842
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SMALL BAR/LODGE CONVENTIONAL VS PVVT COMPARISON DOE-2,1E-001 Thu Nov II 09:03:47 1993SDL RUN 5

NEW FEATURES IN DOE2.1E RUN 5 SYST[_4 5: PKG PVVT GAS HEAT PUMP UNIT EVAPORATIVE PRECOOLED CONDENSER

REPORT- SS-J SYST_4 PEAK HEATING AND COOLING DAYS FOR SYSI WEATHER FILE- TRY CHICAGO
........ ........................... °...° ......... . ..... °.................... °...................................................

..... COOLING ........ H EAT I NG- - - DAY COOLING PEAK

JIIN 20 JAN 1 JUL 13

HOURLY HOURLY HOURLY

COOL ING SENS IBLE DRY- N_T- H EAT ING DRY- WET- COOL ING SENS IBLE DRY- WET-

LOAD HEAT BULB EULB LOAD BULB BULB LOAD HEAT BULB BULB

HOUR (KBTU) PATIO TD4P TEMP (KBTU) TEMP TEMP {KBTU) RATIO TI_4P TE']4P

t

I 13.915 0.663 68.F 64.F -110,975 8.F 7.F 26.585 0.744 76.F 66.F

2 0.000 0.000 68.F 64.F -110.809 7.F 6.F 17.450 0.720 74.F 66.F

3 0.000 0.000 66.F 62.F 0.000 6.F 5.F 15.116 0,745 74.F 65,F

4 0.000 0.000 66.F 62.F 0.000 3.F 2.F 10.486 0.853 73.F 62.F

5 0.000 0.000 65.F 62.F 0.000 I.F 0.F 7.632 0.842 72.F 62.F

6 0.000 0.000 65.F 62.F 0.000 0.F 0.F 24.506 0.772 72.F 63.F

7 0.000 0.000 67.F 64.F 0.000 -I.F -1.F 19.943 0.721 73.F 65.F

8 0.000 0.000 73.F 65.F 0.000 -I.F -I.F 31.431 0.648 76.F 69.F

9 24.875 0.736 76.F 67.F 0.000 -2.F -2.F 49.792 0 633 82.F 72,F

I0 49.019 0.641 80.F 71.F -143.692 0.F 0.F 65.739 0 631 86.F 74.F

11 65.236 0.652 83.F 72.F -130,874 2.F I.F 81,455 0 617 89.F 76,F

12 78.612 0.623 84.F 74.F -117.303 3.F 2.F 100.345 0 601 93.F 78.F

13 81.535 0,630 85.F 74.F -I04,201 5.F 3.F 95.015 0 633 95.F 78,F

14 93.697 0.629 88.F 75.F -96.482 6.F 4.F 93 789 0 671 96.F 77,F

15 108.278 0.598 90.F 77.F -90.800 7.F 5.F 95 257 0 685 97.F 77.F

16 109.581 0.575 90,F 78.F -92.740 7.F 5.F 107 632 0 641 97.F 78,F

17 114.659 0.573 91.F 78.F -I03.261 5.F 3.F 106 879 0,671 99.F 77 F

18 104.950 0.589 90.F 77.F -108.474 I.F 0.F 98 872 0.695 97.F 76 F
19 93.289 0.564 89.F 78.F -112.132 0.F 0.F 90 725 0.705 95.F 75 F

20 70.070 0,530 79.F 74.F -118,888 -I.F -2.F 89 307 0.677 93.F 75 F

21 37.700 0.604 70.F 67.F -I19,408 -I.F -2.F 82.660 0,668 90.F 74 F
22 29.279 0,627 69.F 66.F -119.480 0.F 0,F 74.883 0.662 87.F 73 F

23 26.539 0.663 70.F 65.F -120.463 -I.F -I.F 69.148 0,652 86.F 73.F

24 22.008 0.723 71.F 64.F -119,998 0.F 0.F 56.540 0.644 85.F 73,F
.........................

SUM 1501.184

MAX 114.659 -143.692

SYST['_4-TYPE FV_ SQFT/TON 226.1

COOLING PEAK 53.08 (BTU/HR- SOFT) HEATING PEAK -66.52 [BTU/HR- SQPT)

SUPPLY AIR PEAK _ 1.18 (CFM/SQFT) MIN-OA/PERSON 20.40 (CFM)

OA FRAC AT CLG PEAK 0.435 OA FRAC AT HTG eEAK 0.530

* ASTERISKS INDICATE HOURS LOADS NOT MET

8.86



SMALL BAR/LOUGE COk'VE:_TIONAL VS PVVT COMPARISON DOE-2.1E-001 Thu Nov 11 09:03:47 1993SDL RUN 5

NEW FEATURES IN DOE2.1E RUN 5 SYSTEM %. PKG WVT GAS HEAT PUMP UNIT EVAPORATIVE PRECOOLED CONDENSER

REPORT- SS-N RELATIVE HUMIDITY SCATTER PLOT FOR SYSI WEATHER FILE- TRY CHICAGO
................................................................................................................................ ..

TOTAL HOURS AT RELATIVE HUMIDITY LEVEL AND TIME OF DAY

HOUR IAM 2 3 4 5 6 7 8 9 10 11 12 IPM 2 3 4 5 6 7 8 9 10 11 12 TOTAL
--.. ........ . ....... . .......................... . .... . ............. ...........

80-100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

70-80 2 3 3 4 5 11 B 2 2 1 1 1 0 0 0 1 2 2 2 3 4 5 4 2 68

60-70 44 29 32 31 33 41 43 36 33 29 21 20 ? 3 4 10 21 16 22 32 41 47 45 44 684

50-60 58 46 38 37 36 40 41 47 61 64 69 80 56 58 55 73 82 75 74 77 74 76 68 58 1443

40-50 44 36 34 33 32 29 31 37 47 57 62 68 89 89 88 78 70 82 64 57 62 55 54 41 1339

30-40 51 46 42 43 39 36 52 50 46 48 49 55 74 55 60 56 73 79 77 82 91 94 94 85 1477

0-30 166 171 154 155 158 146 128 131 148 166 163 141 139 160 158 147 117 111 126 114 93 88 100 135 3315

-_-_= = =m---- ==-- .-== .-=m =m= =---- ==: ==-_ =_-= ¢-_= =¢_- ==_- === === === === === === =,e.- === =zz ==E === ==.-
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SMALL BARILOUGE CONVENTIONAL VS FdVT COMPARISON DOE-2.1E-001 Thu Nov 11 09:03:47 1993SDL RUN 5

N_ FEATURES IN DOE2. IE RUN 5 SYSTEM 5. PKG PVVT GAS HEAT PUMP UNIT EVAPORATIVE PRECOOLED CONDENSER

REPORT- SS-Q HEAT PUMP COOLING SIRMARY FOR SYSI WEATHER FILE- TRY CHICAGO
............. . ..... . .............. .° .............. ° ........................ ... ...................................... . ............

UNIT RUN TOTAL LOAD ENERGY IN AUXILIARY SUP UNIT SDP UNIT WASTE HEAT WASTE HEAT INDOOR {:'AN
TIME ON UNIT TO UNIT ENERGY LOAD ENERGY GENERATED USE ENERGY

(HOUPS) (MBTU) (MBTU) (MBTU} (MBT[) (MBTU) (NBTU) {14BTU) (HBTU)
....°. ........ ..... ........ ... ...... . .... . ........ °. ........ ..... ................. . ............ . ....

JAN 0. 0.000 0.000 0.002 0.000 0 000 0.000 0.000 0.000 0.000

FEB O. 0.000 0.000 0.001 0.000 0 000 0.000 0.000 0.000 0.000

MAR 2. 0.077 0,061 0.005 0.000 0 000 -0.015 0.000 0.000 0.023

APR 33. 1.434 1.090 0.066 0,000 0 000 -0,273 0.000 0.000 0.292

MAY 63. 2.938 2.089 0,122 0.008 0 000 -0.522 0,000 0,000 0.474

JUN 222. 10.690 7.67% 0,815 0.132 0 000 -1.920 0.000 0.000 1.225

JUL 456. 25.262 18.932 1.839 0.294 0 000 -4.733 0.00O 0.000 1.800

AUG 363. 18.495 13.294 1,390 0.010 0 000 -3.324 0.000 0.000 1,641

SEP 109. 5.120 3.653 0,396 0.000 0.000 -0.913 0.000 0.000 0.720

OCT 31. 1.330 0.990 0,063 0.000 0.000 -0.248 0.000 0.000 0.330

NOV II. 0.474 0.365 0.023 0.000 0.000 -0.091 0.000 0.000 0.095

DEC 0. 0.000 0,000 0,002 0.000 0.000 0.000 0.000 0,000 0.000
........... . ........ ..... ........ . ....................... ...................... . .................

ANNUAL 1289. 65,821 48.152 4,724 0.444 0.000 -12.038 0.000 0.000 6.601

ESPF (WITH PAI_SITICS) = 1.11 (BTU/BTU)

CSPF (WITHOUT PARASITICS) = 1.38 (BTU/BTU)

8.88



I ]

SMALL BAR/LOUGE CONVEHTIOI_ VS PVVT COMPARISON DOE'2.1E-001 ThU NOV 11 09'03_47 1993SDL RUN 5

NEW FEATURES IN DOE2.1E RUN 5 SYSTE]4 5' PKG PV_ GAS HEAT PUHP UNIT EVAPORATIVE PRECOOLED CONDENSER

REPORT- SS-Q HEAT PUMP HEATING SUMMARY FOR SYSI WEATHER FILE- TRY CHICAGO
......... ....................... .... ......... °............ .......... .............................................................

UNIT RUN TOTAL LOAD ENERGY IN AUXILIARY SUP UNIT SUP UNIT WASTE HEAT WASTE HEAT DEFROST INDOOR FAN
TIME ON UNIT TO UNIT ENERGY LOAD ENERGY GENERATED USE LOAD ENERGY

(HOURS) (MBTU} (HBTU} (14BTU} (MBTU] (MBTU) (MBTU) (HBTU) {MBTU) (MBTU)
...... _... ___°..._ ............. ..° ........................ ........ ...................... ........... .

JAN 661. -44.591 35.930 1.214 -6.556 9.471 -8.982 0.000 -I.071 2,030

FEB 587. -41.006 32.679 1.073 -2.684 4.094 -8.170 0.000 -0.937 1.842

MAR 537. -33.086 22.624 0 995 -0.90_ 1.379 -5.656 0.000 -0.771 2.047

APR 261. -15.718 9.708 0 506 0.000 0.000 -2.427 0.000 -0.290 1.709

MAY 131. -8.254 4.684 0 277 0.000 0.000 -1.171 0.000 -0.035 1.556

JUN 27. -1.877 0.983 0 070 0.000 0.000 -0.246 0.000 0.000 0.781

JUL 2. -0.164 0.079 0 011 0.000 0.000 -0.020 0 000 0,000 0,263

AUG 5. -0.390 0.193 0 021 0.000 0.000 -0.048 0 000 0.000 0.411

SEP 87. -5.615 3.118 0 190 0.000 0.000 -0.780 0 000 -0,029 1.261

OCT 212. -13.048 7.749 0 424 0.000 0.000 -1.937 0 000 -0.138 1.700

NOV 467. -28.766 18.971 0 867 0.000 0.000 -4.743 0 000 -0.625 1.865

DEC 672. -43.802 31.763 1.219 -0.731 1.183 -7.941 0 000 -1.193 2.030
............................ .................................... ............. . ....................

ANNUAL 3649. -236.317 168.481 6.866 -10.880 16.127 -42.120 0.000 -5.090 17.492

_SPF {WZTH PARASITICS) = 1.24 (BTU/BTU)

HSPF (WITHOUT PARASITICS) = 1.31 (BTOIBTU)

8.89



SMALL BAR/DOb_E CONV£_#TIOI_.L V$ PVVT COMPARISON DOE-2.1E-00I Thu Nov 11 09_03_47 1993SDL I_UN 5
NE_/ FEATURES IN DOE2.1E RUN 5 SYSTEM 5: PKG PV_T GAS HEAT PUMP UNIT EVAPORATIVE PRECOOLED CONDENSER

REPORT- SS-O TEMPERATURE SCATTER PLOT SYSI FOR 8LDG WEATHER FILE- TRY CHICAGO
................... ... ................... ........ ..... . .................................. ... ......... . ........... ..... .......... .

TOTAL HOURS AT TEMP£RATURE LEVEL AND TIME OF DAY

HOUR IAM 2 3 4 5 6 7 8 9 10 11 12 IPH 2 3 4 5 6 7 8 9 10 11 12 TOTAL
..... . ... ...... . ...... ............. . ....... ° ........ ....... .......... . .......

A_OV£ 85 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

80-85 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

75-80 75 42 35 29 25 35 37 48 82 93 118 136 144 153 154 155 155 153 137 128 120 116 106 82 2358

70-75 290 289 268 274 278 268 266 255 255 272 247 229 221 212 211 210 210 212 228 237 245 249 259 283 5968

65-70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

60-65 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

BELC_ 60 0 0 0 0 0 0 0 0 0 0 0 0 0 0 _ 0 0 0 0 0 0 0 0 0 0 0

=z=:"; -.-=:_, :=:= =u= ----:8 8 ,_, z_l; =R"RZ "--_W =_:l:R SIS Sll lml *'81 _'_= ==." m=== --':l--" _=--'S ='_---- =Jl _' m=Z ::;_'=_ _:s, :=l:a
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SMALL BARILOUGE CONVENTIONAL VS PVVTCOHPARISON DOE-2.1E-001 Thu Nov 11 09,03z47 i993PDL RUN 5

NEWFEATURESIN DOE2.1E RUN 5 SYSTEH5: PKGPVVTGASHEATPUMPUNIT EVAPORATIVEPRECOOLEDCONDENSER
REPORT- PS-B MONTHLY UTILITY AND FUEL USE SU_RY WEATFIERFILE- TRY CHICAGO

ELECTRICITY NATURAL-GAS
METER-I METER-I

MONTH BTU/UNIT_ 3413./KWH I00000./TRERM
-...... .... . ........ °.. ...... °.........

JAN
ENERGY CONSUMPTION (UNITS/MO) 2259.6 480.8
PEAK DE>lAND(UMITS/FIROR DAY) 4.8 1.7

PEAKDAY/HR 12120 1/10
PEB

ENERGYCONSUMPTION(UNITS/NO) 2034.7 395.3
PEAK D_%ND (UNITS/FIROR DAY) 4.8 1.4

PEAKDAY/HR 3/24 91 6
MAR
ENERGY CONSUMPTION (UNITS/NO) 2213.3 288.9
PEAK DE_D (UNITS/HROR DAY) 4.8 1,4

PEAKDAY/HR 24124 241 7
APR
ENERGY CONSUMPTION (UNITS/NO) 2025,6 169,3
PEAKDD4AHD(UN1TS/HROR DAY) 4.7 0.7

PEAKDAY/HR 8/20 9/ 6
NAY

ENERGYCONSUMPTION(UNITSIHO) 2020.3 128.9
PEAK DEYJ2_D(UNITS/FIROR DAY) 4.7 0.7

PEAKDAY/HR 16/19 21113

ENERGYCONSUMPTION(UNITS/MO) 2118.6 132.6
PEAKDt_4AND UNITS/FIROR DAY) 5.8 0.7

PEAKDAY/FIR 20/18 20/15
JU5

ENERGYCONSUMPTION(UNITS/HO) 2462.5 212.0
PEAK D_iAHD UNITS/FIR OR DAY) 5.7 0.8

PEAKDAY/HR 13119 9118
AUG
ENERGY CONSUMPTION (UNITSIMO) 2321.4 164.9
PEAK Di_tAND UHITS/HR OR DAY) 5.5 0,7

PEAK DAY/HR 15/18 15/16
SEP
ENERGY CONSUMPTION (UNITSIHO) 2016.6 115.2
PEAK DEIdAND UNITS/FIROR DAY) 5.5 0.6

PEAKDAY/FIR 10/19 11/17
OCT

ENERGYCONSUMPTION(UNITS/NO) 2046.1 141.0
PEAKDE24ANDUMITSIHR OR DAY) 4.7 0.6

PEAKDAY/FIR 20/23 21/ 6
NOV
ENERGY CONSUMPTION (UNITSIMO) 2092.7 232.3
PEAKDi_AHD UNITS/HR OR DAY) 4.7 0.8

PEAKDAY/HR 12121 14110
DEE
ENERGY CONSUMPTION (UNITS/NO) 2252.I 356.5
PEAKDE24AND UMITSIFIROR DAY) 4.8 1.2

PEAKDAY/HR 25/24 22/ 6
.......................................

TOTAL
ENERGYCONSUMPTION(UNITS/YR) 25863.5 2817.7
PEAK DE]4AND(UNITSIHROR DAY) 5.8 1.7
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SMALL BAR/LOUGE CONVENTIONAL VS PVVT C'OHPARISON DO_-2.tE-001 Thu Nov 11 09;03:4"/ 1993PDL RD'H 5
NEW FEATURES IN DOE2.1£ RUN 5 SYSTD4 5: PKG PVVr GAS HEAT PUMP UNIT EVAPORATIVE PRECOOLED CONDENSER

REI_ORT- PS-D PLAHT LOADS SATISFIED WEATHER FILE- TRY CHICAGO
....... ................. .. ...... ..... ....... ........ .......... . .... . ..... ........ .................... ... .........................

ELEL"TRICAL LOADS KWH SUPPLIED PCT OF TOTAL LOAD

ELECTRICITY 25663.5 100.0

18BttIz_==_s= _==--------tsssm81zRial

LOAD SA'_ISFIED 25863.5 100.0
TOTAL LOAD ON PLANT 25063.5

8.92



SMALL BAR/LOUGE CONVENTIONALVS PVVT COMPARISON DOE-2.1E-001 Thu Nov 11 09.03"47 1993PDL RUN 5
NB4 FEATURESIN DOE2.1E RUN S SYST_ 5_ PKG PVVTGAS HEAT PUHP UNIT EVAPOP.AT/VEFP.ECOOLEDCONDENSER
REI_RT- PS-D PLANT LOADS SATISFIED WEATHER FILE- TRY CHICAGO
..............................................................................................................(CONTINUED}........

SUMMARYOF LOADSMET

TOTAL LOAD TOTAL PEAK HOURS
TYPE OF IDAD LOAD SATISFIED OVERLOAD OVERLOAD OVERLOADED

(HBTU) (HBTU) (HBTU) (HSTU)

ELECTRICALLOADS 88.3 88.3 0.000 0.000 0
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SMALL BAR/LOUGE CONVENTIONAL VS PVVT COMPARISON DOE-2.1E-001 Thu Nov 11 09.03:47 1993PDL RUN 5

NEW FEATURES IN DOE2.1E RUN 5 SYSTD4 5: PKG PVVT GAS HEAT PUMP UNIT EVAPORATIVE PRECOOLED CONDENSER

REPORT- BEPS BUZLDIHG ENERGY PERFORMANCE St_4MARY WEATHER FILE- TRY CHICAGO
... ....... . ........... . ........... ... .... ... ............... . .... .... .......... ... ................... .o ....................... ....

ENERGY TYPE: ELECTRICITY NATUP.AL-C,_S
UNITS: MBTU

CATlY_,ORYOF USE
...............

AREA LIGHTS 35.7 0.0

NISC BQUIi_T 1G.9 0.0

SPACE HEAT O. 0 168.5

SPACE COOL 0.0 48.2

HEAT RF',JECT 8.3 O.0

PUMPS & NISC 3.3 0.0

VE_T PANS 24. I 0.0

SUPP[RT HEAT 0.0 16.1

DOkg4OT WATER 0.0 49.0
...... ...... ........

TO?M,, 88.3 281.8

TOTAL SITE ENERGY 370.04 MBTU 171.3 KBTU/SQFT-YR GROSS-AREA 171.3 KBTU/SQFT-YR NET-AREA
TOTAL SOURCE ENERGY 546.61 MBTU 253.1 KBTUISQFT-YR GROSS-AREA 253.1 KBTU/SQFT-YR NET-AREA

PERCENT OF HOURS ANY SYSTEM ZONE OUTSIDE O? THROTTLING RANGE • 0,0
PERCENT OF HOURS ANY PLANT LOAD NOT SAT]SFIED = 0.0

NOTE: ENERGY IS APPORTIONED HOURLY TO ALL END-USE CATEGORIES.
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SMALL BAR/bO_E CON'V_TIONAL VS PWT COMPARISON DOE-2.1E-001 Thu Nov 11 09:03.47 1993EDL RUN 5
N_ FEATURES IN DOE2.1E RUN 5 SYSTEM 5: PKG W_ GAS HEAT PU14P UNI"? EVAPORATIVE PRECOOLED CONDENSER

REPORT- ES-D ENERGY COST SUHP_Y
.......° .... . ............ . .... . .................... . ..... .....°.... ....... . ...... .....°. ........ . ........ ...... ............... .°..

METERED TOTAL VIRTUAL
ENERGY CHARGE RATE PATE USED

UTILITY- RATE RESOURCE METERS UNITS/YR ($) (S/UNIT) ALL YEAR?
... .................. .... .......... ........ _. .... ...°.°° ...... . ..... .... ..... . ............ .

_.EC-COST _.BCTRICIT¥ 1 2 3 4 5 25863. KWH 2294, 0.0887 YES

GAS-COST NATURAL-GAS I 2 3 4 S 2815. THERM 1929. 0.6844 YES

4222.

ENERGY COST/GROSS BLDG AREA2 1.95

ENERGY COST/NET BLDG AREA- 1.95
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SMALL BAR/LOUGE COHVENTIOHAL VS I_ COMPARISON DOE-2.1£-001 Thu Nov 11 09:03:47 1993£DL RUN 5
NEW FEATURES IN DOE2.1£ RUN 5 SYSTD4 5z PKG PVVT GAS HEAT PUMP UN]T EVAPORATIVE PRECOOLED CONDENSER

REPORT- F._-E SU_¥ OF UTILITY-RATEz ELEC-COST
.......... . ..... ...........*-- ..... .. ................ . .... ....... .... . ........ ......... .................................. . ..... ...

UTILITY-RATE: ELEC-CO_ RESOURCE: EL£CTRICITY D_LAHD-WIHDOW: HOUR 3413. BTUIKWH

METERSz 1 2 3 4 5 BILLINC-DAYz 31 RATE-LIMITATION: 0.0000

POMER-FACTORs 0.80 EXCESS-KVAR-FRAC: 0.30 £XCESS-KVAR-CHGs 0.0000

RATE-QUALIFICATIONS BLOCK-CHARGES DD4AND- RATCHETS MIN-MON-RATCHETS
.... .... ............. .... .... ... ....................-.. .... ..... .... ..°..... ........ ... ........ .....

N IN-ENERGY s 0.0 E-SN

HAX- ENERGY: 0.0 E-kiN

MIN- DB4AJ_Dz 0.0

MAX- DD4AND: 0.0

QUALI _'Y-RAT£ z ALL-MONTHS
USE-MIN-QUAL s NO

MLTERED BILLIHG METERED BILLING ENERGY DEMAND ENERGY FIXED MINIMS'M VIRTUAL TOTAL
ENERGY ENERGY _)E_LkND DEI4J_ CHLOE CH_R CST AJA7 TAXES SURCHRG CHARGE CHARGE RATE CHARGE

MONTH KWH KWH KW KW ($) ($) ($) ($) ($) ($) ($) ($ lt"_IT) ($)
. ........ .... . .... ... -°...... ......_° ... ...... ..... ..°. ....... ... ....... ....... ...... . ....... .......

JAN 2260 2260 4.8 4.8 165 4 0 0 0 22 0 0.0843 191

FEB 2035 2035 4.8 4.8 153 4 0 0 0 22 0 0.0879 179

MAR 2213 2213 4.8 4.8 162 4 0 0 0 22 0 0.0850 188

APR 2026 2026 4.7 4.7 153 4 0 0 0 22 0 0.0881 178

MAY 2020 2020 4.7 4.7 162 4 0 0 0 22 0 0.0928 187

2119 2119 5.8 5.8 171 5 0 0 0 22 0 0.0933 198

2462 2462 5.7 5.7 188 5 0 0 0 2_ 0 0.0872 215

AUG 2321 2321 5.5 5.5 180 4 0 0 0 22 0 0.0890 207

SEP 2017 2017 5.5 5.5 165 4 0 0 0 22 0 0.0946 191

.OCT 2046 2046 4.7 4.7 163 4 0 0 0 22 0 0.0921 189

NOV 2093 2093 4.7 4.7 156 4 0 0 0 22 0 0.0869 182

DEC 2252 2252 4.8 4.8 164 4 0 0 0 22 0 0.0844 190
m_m_==a wsw=8_8= =z==--gmt I_Z=SB=R mSSSISS =a=awzt In--'=.'--"= =SE=Z¢W wst=== 'e 8amlw_Im _mWllm=mm

TOTAL 25863 25863 5.8 1984 49 0 0 0 261 0.0887 2294
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SMALL BAR/I._DUGE CONVENTIONAL VS t:_rVTCOMPARISON DOE-2.1E-00I Thu Nov II 09:03:47 1993EDL Rt_l 5

NEW FEATURES IN DOE2.1E RUN 5 SYST_ 51 PKG PVVT GAS HEAT PUt4PUNIT EVAPORATIVE PRECOOLED CONDENSER

REPORT- ES-E SU_04ARY OF UTILITY-RATEz GAS-COST
.. ..... ...... ............ . .... . ...... .°..... .... . ........ . .................... . .......... ..... .......... ... ............. ..........

UTILITY-RATE: GAS-COST RESOURCE: _TURAL-GAS DE]_AND-WINDOWt HOUR I00000. nTUITHERM

METERSx I 2 3 4 5 BILLING-DAY: 31 RATE-LIMITATIONs 0.0000

RATE-QUALIFICAT IONS BLOCK-CHARGES DE_L%ND-RATCHETS WIN-MON- RATCHETS

................ .............................................................
MAX- ENERGY: 0.0

H IN- D_UtqD: 0.0

MAX- DDIA,'qD: O. 0

QUALI ?Y- RATE: ALL- I,IORI'HS

USE-MIN-QUAL s NO

METERED BILLING METERED BILLING ENERGY DDL_b,ND ENERGY FIXED NINIMUH VIRTUAL TOTAL

ENERGY ENERGY D_4AND DEMAND _GE CHARGE CST ADJ TAXES SURCHRG CHARGE CHARGE RATE CHARGE

MONTH THERM THERM THERMS THERMS ($) ($) ($) ($) ($) ($) ($) (S/UNIT) ($)
-..... ........ ........ ........ .. .... .. ....... ..... ......... . .... .. .. .... . ........ ...... ....... . ......

JAN 481 481 ].7 1.7 297 0 0 0 0 ii 0 0.6403 308

FEB 395 395 2,4 1.4 254 0 0 0 0 11 0 0.6701 265

MAR 289 289 1.4 1.4 186 0 0 0 0 11 0 0.6801 196

APR 169 169 0,7 0.7 109 0 0 0 0 11 0 0.7064 120

MAY 129 129 0.7 0.7 83 0 0 0 0 11 0 0.7263 94

JUN 133 133 0,7 0.7 85 0 0 0 0 11 0 0.7239 96

JUL 212 212 0,8 0.8 136 0 0 0 0 11 0 0.6_."36 147

AUG 165 165 0.7 0.7 106 0 0 0 0 11 0 0.7081 117

SEP 115 115 0.6 0.6 74 0 0 0 0 11 0 0.7361 85

OCT 141 141 0.6 0.6 91 0 0 0 0 11 0 0.7191 101

• NOV 232 232 0,8 0.8 149 0 0 0 0 11 0 0.6892 160

DEC 356 356 1.2 1,2 229 0 0 0 0 11 0 0.6731 240
Is==sm==n ======== .7.====--'== =====1== === :==--. = =====_= =,.== =:== ==l=s=l== =,,==_,== ==m===== =======

TOTAL 2818 2818 1.7 1800 0 0 0 0 129 0.6844 1929
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Single Family Residence

Elevation views and floor plan.
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Single Family Residence

Floor plan. The house is modeled as two zones divided by an interior wall shown

as the dashed line A-A in the floor plan. The other interior walls have not been
explicitly modeled.
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, 2840 TW ['_ I ' _840 OH 9068 $L GL OR
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I
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2852 OH 2852 OH 2_ TW
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ORIGIN OF BUILDING
COORDINATESYSTEM A

FLOOR PLAN OF RANCH HOUSE
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Single Family Residence

Section. In this analysis, the attic is not modeled as a separate zone. Instead, the
roof, insulated ceiling, and air space combination are treuted as an exterior wall.
For the building coordinate system, Z = 0 is at slab level, not ground level.

SECTIONTHRURANCHHOUSE
0 Z 4 8

I xot.eo, ..,.

9.3



Single Family Residence

DrawBDL axonometric wire frame view of surfaces as input into BDL. In this
analysis, the attic is not modeled as a separate zone. Instead, the combination of
roof, airspace, and insulated ceiling is treated as tilted exterior wall sections that
are constrained to have a total area equal to the ceiling area (1176 sq.ft.). Because
of this constraint, the roof sections in the drawing do not meet. Note also that
the triangular gable ends have been neglected, and that the exterior walls and
roofs have been divided into insulated and stud sections. Interior surfaces are not
shown.

803-6671AA
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Single Family Residence -- System I

LDL PROCESSOR INPUT DATA

Thu Nov 4 15s07:28 1993LDL RUN l

" 2"
* 3 * TITLE LINE-I "SINGLE FAMILY RESIDENCE*
* 4 * LINE-2 *CONVENTIONALDESIGN *
* 5 * LINE-3 *CUSTOM WEIGHTING FACTORSt
" 6 * LINE-4 *2 zones - living & sl_plng * .,
* 7 *
* 8 * ABORT ERRORS..
* 9 * DIAGNOSTIC WARNINGS ..
* I0 * RUN-PERIOD JAN I 1974THRU DEC 31 1974 ..
* I1 * BUILDING*LOCATION IAT=41,98 LON=87,63 T-Z=6 ..
* 12 * LOADS-REPORT SUNMARY=(LS-A,LS-D) ,.
* 13 °
* 14 * $ This input describes a small (1176 sq ft) conventional ranch style
* 15 * $ house. The house is modeled u 2 zoneel the living area and the
* 16 * $ sleeping quarters. The attic is not modeled as a ieparate zone.
* 17 * $ Instead, the roof, insulated ceiling, and airspace are treat_ as a
* 18 ° $ single construction. All internal heat gains are lumped into a single
* 19 * $ schedule.
* 20 *
* 21 *
* 22 * S ..... SCHEDULE..... $
° 23 *
° 24 * SCH-I =DAY-SCHEDULE (1,5) (.i} (6,9) (.17,.22,.44,.26)
* 25 * (I0,II) (.16) (12.14) (.20,.15,.13)
* 26 * (15,16) (,13) (17,19) (.19,.21,.23)
* 27 * (20,24) (.37) ..
* 28 * INT-LDS-I=SCHEDULE THRU DEC 31 (ALL)SCH-I ..
" 29 *
* 30 " $ ..... MATERIALS..... $
* 31 *
* ]2 * STUD-1 =)tAT TH=.2917 COND=.0667 DENS-32 S-H=.]3 S2X4STUDS..
* 13 * DRY',,/ALL-1_l,',AT TH=.0417 COND=.0925 DENS=S0 S-H=.26 $1/2 IN DRYWALLS..
* 34 * WALL-INS-IfMAT THffi,2618COND=.0238DENS=6 S-H=.2 SRll INSULATIONS ..
* 35 * SHFATH-I =MAT TH=.0417 COND=.0342 DENS=22 S'H=.31 $1/2-IN SHEATHINGS ..
* 36 * ,IK,-SIDE-] =HAT TH=.0104 CONDo.0171 DENS=170S'X=.29 $ALUMSIDINGS ..
* ]7 * /_-SHG-1 =MAT TH=.0208 COND=.0473 DENS=70 S'H=.]0 SASPHALTSHINGLESS ..
* 38 * PLYW-I =MAT TH=.0417 COND=.0667 DENS=34 S-H=.29 $II2-1N PLYWOOD$ ,.
* 39 * CEIL-INS-IfMAT TH=.4522 COND=.0238 DENS=6 S-H=.2 $R19 INSULATIONS ..
* 40 * AT-AIR-I =MAT RES=].I SATTIC AIR SPACES ..
* 41 * WALL-AIR-ZfMAT RES=0.90 SWALL AIR SPACES ..
* 42 * EXP-POLY-I=MAT TH=.0833 COND=.0167 DENS=2.2S-H=.29 SI-IN POLYSTYRENES ..
* 43 * CONCRETE-I=MAT TH=.3333 COND=.7576 DENS.140 S-H=.2 $4-IN CONCP,ETE$ ..
* 44 * CARP/PAD-I=MAT RES=2.08 $CARPETANDPADS ..
* 45 *
* 46 * S ..... GLAZING..... $
* 4? *
* 48 * GT-WlN-I =GIASS-TYPE P=I S-C,.60 ..
* 49 *
* 50 * S ..... CONSTRUCTIONS..... $
* 51 *
* 52 * IAY'I =lAYERS NAT=(AL'SIDE-I,SHEATH'I,WALL-INS-1,DRYWALL*I) ..
* 53 * INS-WL-1 =CONS IAYERSfLAY-1 ..
" 54 *
* 55 * lAY-2 =LAYERS HATf(AL-SIDE-I,SHFATH-I,STUD-I,DRYWALL-1) ..
* 56 " STUD-WL-I =CONS lAYERS=LAY-2 ..
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* 57 •
t 58 • LAY-) =LAYERS MAT=(AS-SHG-I,PLYW-I,AT-AIR-I,CEIL-INS-I,
" 59 " DRYWALL-I) I-F-R=.6!..
" 60 " INS-RF-1 -CONS LAYERS=LAY-3 ASS=.86 ..
* 61"
" 62 * LAY'4 =LAYERS MAT=(AS-SHG-I,PLYW-I,STUD-I,AT-AIR'I,STUD-I,
" 63 * DRYWALL-I) I-F-R=.92 ..
* 64 " STUD-P/-!=CONS LAYERS,LAY-4 ABS=.86 ..
* 65 *
* 66 * LAY-5 =lAYERS MAT=(EXP-POLY-I,CONCRETE-I,CARPIPAD-I)
" 67 * I-F-R,0.92 ..
* 68 * SLAB-I =CONS LAYERS=LAY-5.,
* 69 * DR-I -CONS U=.629 AB8=.78 ..
* 70 * LAY-6 ,LAYERS MAT=(DRYWALL-I,WALL-AIR-I,DRYWALL-1)..
" 71 * PARTITION-CONS LAYERS-LAY-6 ..
* 72 *
" 73 * $ .....BUILDING SHADE..... $
* 74 *
" 75 " BUILDING-SHADE X=0 Y=0 Z=8 H=1.5 W=42 SFRONTOVERHANGS
* 76 * kZ-180 TILT=180 ..
" 77 *
" 78 • BUILDING-SHADE X=0 Y,28 Z-8 H-I,$ W=42 SREAR OVERHANGS
* 79 * AZ=I$0 TILT=0 ..
* 80 "
" 81 * $ .....SPACE DESCRIPTION..... $
* 82 *
" 83 " LIVING =SPACE-CONDITIONS SOURCE-SCH_DULE=INT-LDS-I
= 84 * SOURCE-TYPE=ELSCTRIC SOURCE-BTUIHR=7252
" 85 * INF-NETHOD=RESIDENTIAL FLOOR-WEIGHT = 0 ..
° 86 *
" 87 " SLEEPING =SPACE-CONDITIONS SOURCE-SCHEDVLF_IhT-LDS-Z
" 88 " SOURCE-TYPE=ELBCTRICSOURCE-BTU/HR=3000
* 89 * INF-NBTHOD=RESIDD;TIALFLOOR-WEIGHT= 0 ..
" 90 *
" 91 * $ .....Living zone...... $
* 92 *
* 93 " ZONE-I =SPACE A=532 V=4256 S-C=LIVING ..
* 94 *
* 95 * FRONT-WL-I=E-W H=8 W=13.7 AZ=180 X=25 CONS=INS-WL-I ..
* 96 * WIN-I =Wl H=5.2 W=5.3 G-T=GT-WIN-I X=8 Y=2
* 97 * FRAME-WIDTH=.25..
t 98 " DOOR-1 =DOOR H=6,67 W=3 CONS.DR-1 X=2 ..
" 99 *
" I00 * FRONT-WL-2=E-W H=8 W=3,3 AZ=180 X=38,7 CONS=STUD-WL-I..
* 101 *
" 102 " P,IGHT-WL-I=E'W H=8 W=23.7 kZ=90 X=42 Y=0 CONS=INS'WL-1 ..
* 103 "
" 104 * RIGHT-WL-2=E-W H=8 W=4.) AZ=90 X=42 Y=23.7 CONS=STUD-WL-I ..
° lOS *
" 106 * REAR-WL-1=E-W LIKE FRONT-WL-1 W=16.9 X--42 Y=28 AZ=0 ..
* 107 * WIN-2 =WI H=6.67 W=6.0 X=4 Y=0 G-T=GT-WIN-I ..
* 108 * WIN-3 =WI H=4,0 W=2.7 X=13.5 Y=2 G-T=GT-WIN-I
* 109 * FRAME-WIDTH=.25 ..
* II0 "
* 111 * RF..AR-Wh-2=E-W LIKE FRONT-WL'2 W=4.1 X=25.1 Y=28 AZ=0 ..
" 112 "
" 11) * FROHT-RF-I=ROOF H=14 W=15.3 X=25 Y=0 Z=8
" 114 " AZ=180 TILT=22.62
* llS * CONS=INS-RF-1 ..
" 116"
" 117 * FRONT-RF-2=ROOF H=14 W=1.7 X=40.3 Y=0 Z=8
" 118 " AZ=IS0 TILT=22.62
" 119 " CONS=S'rUD-RF-I,.
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• 120 *
• 121 * REAR-RF-1 ,ROOF LIKE FRONT-RF-1 W=18.9 X=42 ¥=28 AZ=O ..
• 122 *
• 123 * P,EAR-W-2 =_OOF LIKE F_Ot,rl'-Rf-2 W,2.1 X=23.1 Y=28 ;_Z=0 ..
• 124 *
• 125 * U-F CONS=SLAS-I A=532 SPERIMETERAREA = 66S
• 126 * U-EFFECTIVE = .036 TILT = 180 ..
• 127 *
• 129 * SEPARATION-I-W AREA=264 CONS=PARTITION NEXT-TO ZONE-2 ..
• 129 *
• 130 * $ ..... Sleeping zone...... $
• 131 *
• 132 * ZONE-2 =SPACE A=644 V=5154 S-CzSLEEPING.,
• 133 *
• 134 * FRONT-NL-3=E-N H=8 W,20.2 AZ-Ig0 CONS=INS-WL-I ..
• 135 * WIN-4 =WI LIKE NIN-1 X-10 ..
' 136 *
• 137 * PROI,,'T-WL-4=E-_I H-8 W,,4.9 AZ"180 X=20.2 CONS,STUD-WL-I ._
• 138 *
• 139 * REAR-Wb-3 =E-W LIKE REAR-W*,-1 X=16,9 ..

• 140 * WIN-5 =WI H=4.0 _1,5.3 X=5 Y=20-T=GT-NIN-I
• 141 * FRAME-WIDTH=.25..
• 142 * I
• 143 * REAR-NL-4 =E-W LIKE REAR-NL-2 X=21 ..
• 144 *
• 145 * LEFT-WL-I =E-W LIKE RIGHT-NL-I X=O Y=28 AZ=270 ..
• 146 *
• 147 " LEF'r-WL-2=E-W LIKE RIGHT-WL-2 X=O Y:4.3 AZ:270 ..
• 148 *
• 149 * FPONT-I_F-3=ROOF H=I4 N=22.5 X=0 Y=0 g=9
• 150 * AZ=lg0 TILT=22.62
• 1S1 * CONS=INS-RF-1 ..
• 152 *
• 153 * FRONT-RF-4=ROOF H=14 W=2.5 X=22.5 Y=0 Z=8
• 154 * AZ=IS0 TILT=22.62
• 155 * CONS:STUD-RF-I ..
• 156 *
• 157 * RF,,_-RF-3 =ROOF LIKE P_AR-RF-1 X=21 ,.
• 158 *
• 159 * REAR-RF-4 =ROOF LIKE REAR-RF-2 X=2.1 ..
• 160 *
• 161 * U-F CONS:SLJ_-I A=644 SPERIMETERAREA = 745
• 162 * U-EFF_TIVE = .036 TILT = 180 ..
• 163 *
" 164 " END ,.
• 165 * COMPUTELOADS ..
• 166 *
• 167 * INPUT SYSTE24S..
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SDL PROCESSOR INPUT DATA

Thu Nov 4 15,07_28 1993SDL RUN 1

* 168 *
" 169 * TITLE LINE-5 tRUN 1: P.ESYSwith on/off heat pump* ,.
* 170 *
" 171 * $YSTEHS-REPORT SUHMARY,,[SS-A,SS-H,SS-F,SSoO) ..
* 172 *
" l-t3 " $ The house is heated and cooled by a central on/off 2 ton heat pu_p.
* 174 " $ The heat pump is controlled by a ther_stat located in the living
* 175 • $ area. Blectrie baseboards are located in the bedroom to provide the
* 176 * $ heat needed in addition to that provided by the centraLt unit.
* 177 *
" 178 "
" 179 * $ ..... SCHemES ..... $
* 180 •
* 181 * HEAT-1 =SCHEDULE THRUDEC 31 (ALL} (1,7)(60)
* 182 * (8,22) (70)
* 183 * (23,24){60) ..
* 184 * HEAT-2 =SCHEDULE THRUDEC 31 (ALL) (1,24} (60) .. Sbedroom basebrd sched
* 185 *
* 186 " COOL-1 =SCHEDULE THRUDEC 31 (ALL) (1,24} (-tS) ..
* 187 *
* 188 * $ ..... Living zone...... $
* 189 *
* 190 * ZONE-I =ZONE DESIGN-HEAT-T=70 DESIGN-COOL-T=78
• 191 " ZONE-TYPE=CONDITIONED
* 192 * ASSIGNED-CFM=350
• 193 * HEAT-TD4P-SCH=HEAT-1
* 194 * COOL-TEMP-SCH=C(_L-!..
* 195 *
* 196 * $ ..... Sleeping zone...... S
• 197 *
• 198 * ZONE'2 =ZONE LIKE ZONE-1 HEAT'TEI4P-SCH=HEAT'2
* 199 * BASEBOARD-CTRL=THERHOSTATIC

200 * BASEBOARD-RATING=-5000
" 201 " ASSIGNED-CFM=350 ..
• 202 *
" 203 * $ ..... HEAT PUMPANDCENTRALSYST_4 PARAMETERS..... $
" 204 "
* 205 * SYS-I =SYSTEM SYSTEM-TYPE=RESYS ZONE-NAMES=(ZONE-I, ZONE-2)
• 206 • HEAT-SOURCE=HEAT-PUMP SUPPLY-CFH=700
• 207 * COOLING-CAPACITY:24000 HP-SUPP-HT-CAP=-24000.
• 208 * COOb-SH-CAP=I6000
" 209 * MAX-SUPPLY-T=105 NIN-SUPPLY-T=5-t
* 210 * COOLING-EIR=.343 HEATING-EIR=.306
" 211 * HP-SUPP-SOURCE=ELECTRIC MAX-HP-SUPP-T=40.
" 212 * DEFROST-TYPE=REVERSE-CYCLEDEFROST-CTRL=ON-DSHAND..
* 213 *
• 214 * PLANT1= PLANT-ASSIGNMENTSYSTEN-NN4ES= (SYS-I)
• 215 " DHW-TYPE=ELECTRIC
• 216 * DHW-GALIHIN = .375
• 217 * DHW-SCH = DHWSCH-!..
• 218 *
• 219 * DHWSCN-! =SCHEDULE THRU DEC31 fALl,)
• 220 * (1,7)(0)(8,9)(1.0)(10,12)(0) (13,14)(.05)
• 221 * (15,17) (0) (18,21) (.67) (22,24)(0) ..
* 222 "
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t 223 t I_iD ..
t 224 " COMFUTESYST_4S ..
t 225 "
• 226 t INP_'I' PLANT ..
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PDL PROCESSOR INPUT DATA

Thu Nov 4 15:07:2g 1993PDL,ilUti 1

" 227 " PLA_I • PIP.lfr-P,SSIGNHERF ..
• 228 "
" 229 _' pL,ANT-_PORT SUMMARY-(BEPS,PS-B) ..
" 230 *
" 231 ° _qt) ..
" 232 ° CONPY_t'EPLT_'F ..
" 233 °
" 234 " INPUT ECONOMICS ..
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EDL PROCESSOR INPUT DATA

Thu Nov 4 15:07'28 1993EDL RUN I

* 235 t ECONOHICS-REPORT S_4MARY-(ES-D) ..

* 236 •

t 237 • ELEC-COST - UTZLITY-RATB RESOURCE = ELBCTRXCITY

" 238 • BLOCK-CHARGES = {[_OST) ..

• 239 •
• 240 • ELCOST = BL_CK-CHARGB _T.OCKI-TYPE = ENERGY

• 241 " BLOCKI-DATA = (800,.065,400,.080,I,.I0) ..

t 242 _

t 243 • GAS-COST = 7_ILITY-RATE RESOURCE = NATURAL-GAS

" 244 • ENERGY-CHG = .55 ..

• 245 • _D ..

t 246 • COHPUTE ECONOMXCS ..

• 247 • INPUT SYSTEMS ..
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SINGLE FAMILY RESIDENCE CONVENTIONAL DESIGN DOE-2,1E-001 Thu Nov 4 15:07:28 1993LDL RUN I

CUSTOMWEIGHTINGFACTORS 2 zones - living & sleeping
REPORT-LS-A SPACEPEAKLOADSSUMMARY WEATHERFILE- TRY CHICAGO
0...... ......... . ....... ..... ...... ...... ....... ............. ........ ....°._. ....... ... ...... . ........... . .... .............. .....

MULTIPLIER COOLING LOAD TIME OF DRY- WET- HFATING LOAD TIME OF DRY- WET-
SPACENAME SPACE FLOOR (KBTU/HR) PEAK BULB BULB (KBTU/HR) PEAK BULB BULB

ZON'E-1 I. I. 7.949 J'UL 13 6 PN 99.F 77.F -13.S52 JAN 12 5 AM -4.F -S.F
ZONE-2 1. 1, 7.003 _ 13 6 IM 99.F 77.F -14.212 JAN 12 7 AM -6.F -7.F

..p. .... . ......°..

SUN 14.952 -27.764

BUILDING PEAK 14.9S2 JUT,13 6 R4 99.F 77.F -27,616 JAN 12 7 AM -6.F -7.F
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SINGLE FAMILY RESIDENCE CONVEHTIOHAL DESIGN DOE-2.1E-001 Thu Nov 4 15z07:28 1993LDL RUN I
CUSTOMWEIGHTINGFACTORS 2 zones - living & sleeping
REPORT-LS-D BUILDING MONTHLY LOADS SU)_%kRY WEATHER FILE- TRY CHICAGO
.................................................................................................................................

........ COOLING ................ HEATING ........... ELEC ....

MAXIM_ MAXIM_ ELEC- MAXD4L_
COOLING TIME DRY- WET- tOOLING HEATING TIME DRY- WET- HEATING TRICAL ELEC

ENERGY OF MAX Bt_B BULB LOAD ENERGY OF MAX BULB BULB LOAD ENERGY LOAD
MONTH (MBTU) DY HR TIMP TEMP (KB'I_/HR) (MBTU) DY HR TIMP TEMP (KBTU/HR) (KWH) (KW)

JAN 0.00000 0.000 -9.902 12 7 -6.F -7.F -27.616 478. 1.322

FEB 0.00162 28 14 53.F 42.F 0.648 -8.479 4 6 7.F 6.F -23.509 431. 1.322

MAR 0.04061 3 16 79.F 62.F 4.756 -6.260 24 5 9.F 8.F -23.768 478. 1.322

APR 0.56535 27 16 84.F 61.F 7.920 -2.738 9 5 26.F 25.F -13.905 462. 1.322

MAY 0.99990 21 13 85.F 75.F 10.497 -1.404 7 4 34.F 29.F -I0.352 478. 1.322

JUN 2.47810 20 17 91.F 78.F 12.484 -0.350 25 4 53.F 47.F -4.581 462. 1.322

JUL 4.35998 13 17 99.F 77.F 14.952 -0.026 6 4 60.F 54.F -1.638 478. 1.322

AUG 3.52976 26 16 94.F 76.F 12.184 -0.059 5 5 SS.F 54.F -2.592 478. 1.322

SEP 1.64506 II 14 87.F 72.F 11.165 -0.862 22 5 35.F 31.F -9.458 462. 1.322

OCT 0.60126 I0 15 68.F 54.F 6.179 -2.157 2 4 31.F 28.F -12.149 478. 1.322

NOV 0.15103 2 13 74.F 61.F 7.251 -5.302 15 3 26.F 25.F -15.920 462. 1.322

DEC 0.00000 0.000 -8.310 26 5 14.F I4.F -19.821 478. 1.322 •
................ . .... . .............. .. .. ........ °....

TOTAL 14.373 -45.829 5625.

MAX 14.952 -27.616 1.322



SII_L_ FN4ILY RESIDENCE COtTVENTIONkl,DESIGN DOE-2.1E-001 Thu Nov 4 15_07_28 1993$DL RL_ 1
_STOH WEIGHTING FACTOR3 2 zones - living & sleeping RUN I: RESYS with onlo_f heat pump
REPORT- SV-A $YSTD4 DESIGN PAJL_.METEP.9 $YS-I WEATHER FILE- TRY CHICAGO

S"fST_l SYSTEM ALTITUDE FLOORAP,F__ I,UI,X
NAME TYPE MULTIPLIER (SOFT ) PBOPLE

SYS-1 R_;YS 1. 000 11./6.0 O.

SUPPLY RETURN OUTSIDE COOLING HEATING COOLING HEATING HEAT PUMP
FAN ELBC DELTA-T FAN EL_ DELTA-T AIR CAPACITY SENSIBLE CAPACITY EIR EIR SUPP-HEAT

(CFI4) (KW) (F) (CFt4) (KM) (le) I_TIO (KBTU/HR) (SHR) (KBTU/HR) (BTU/BTU) (BTU/BTU) (V_B?U/HR)

700. 0.090 0.4 0. 0.000 0.0 0.000 24.000 0.667 -26.902 0.34 0.31 -24.000

SUPPLY F.X}IAUST MINII4_ O_SIDB COOLING EXTRACTION HEATING ADDITION
ZONE FLOW FLOM leAN FLOW AIR FLOW CAPACITY SENSIBLE RATE CAPACITY RATE
NAME (CFM ) (CFI4 ) (1_) RATIO (CFt4 ) (KBTUIHR) (SHR) (KBTU/HR) (KBTU/HR) (KBTU/HR) MULTIPLIER

ZONE-1 350, 0. 0.000 1.000 0. 0.00 0.00 "/.82 0.00 -13.23 1,0

ZOl_-2 350. 0. 0,000 1.000 0. 0.00 0.00 7.82 0.00 -18.23 1.0
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SINGLE FAMILY RZSIDENCE COIqVENTIONALDESIGN DOE-2.1E-001 Thu Nov 4 15:07,28 1993SDL RUN I
CUSTOM WEIGHTING FACTORS 2 zones - living & sleeping RUN I. RESYS with on/off heat pump
REPORT- SS-P LOAD, _NERGY AND PART LOAD DHW TANK OPERATION FOR PLANT/ WEATHER FILE- TRY CHICAGO
............................. .... ............................. ...... . ..... o.....°........... ...... ....o..........°... ...... ......

WdqX SIZE is 30.0 { OAL ) HEATERCAP • 25.774 (KBTUIHE) FLO_ RATE= 0.375 (OALIHIN ) PUMP= 0.000 {K_)

UNIT LOAD E_qEROYUSE II_V Di USE PUMPENERGY ........ Number of hour= vlthin each PART L_AD range ......... TOTAL
SUM {14_TU) (KWH) (K'_) (KWH) 00 10 20 30 40 50 60 70 80 90 100 RUN

MONTHPEAK (KBTU/HR) (KW) (KW) (KW) 10 20 30 40 50 60 70 80 90 100 , HOURS
.°....°...............°...o.°.............°..°...... .... .... .... .... .... .... ...° .... .... .... .... ....°

JAN gUM 2.781 978.461 0.000 0.000 558 0 0 0 0 124 0 62 0 0 0 744
PEAK 18.767 S.719 0.000 0.000
DAY/HE 311 9 311 9 31/24 31124

FEB SUM 2.58"/ 910.256 0.000 0.000 504 0 0 0 0 112 0 56 0 0 0 672
PEAK 19,330 5.890 0.000 0.000
DAYIHR 281 9 281 # 20124 28124

MAR SUM 2.809 988.242 0.000 0.000 551 0 0 0 0 124 0 62 0 0 0 744
PEAK 18.955 5.776 0.000 0.000
DAY/HR 311 9 311 9 31124 31124

APE SUN 2. 504 909,023 0.000 0. 000 540 0 0 0 120 0 0 60 0 0 0 720
PEAK 18.017 5.490 0,000 0.000
DAY/HE 301 9 301 9 301 1 30/ 1

MAY SUM 2.4?5 870.824 0.000 0.000 558 0 0 0 124 0 62 0 0 0 0 744
PEAK 16.703 5.090 0.000 0.000
DAY/HIt 31/ 9 311 9 31/ 1 31/ 1

SUN 2.207 776.454 0.000 0.000 540 0 0 0 120 0 60 0 0 0 0 720
PEAK 15.389 4.689 0.000 0.000
DAY/HE 30/ 9 30/ 9 30/ I 30/ 1

JUL SUM 2.114 743,63l 0,000 0.000 558 0 0 124 0 62 0 0 0 0 0 "/44
PEAK 14.263 4. 346 0.000 0.000
DAY/HR 311 9 31/ 9 31/ ! 31/ 1

AUG SUN 2.058 724.058 0.000 0.000 550 0 0 124 0 62 0 0 0 0 0 744
FEAK 13.888 4.232 0.000 0.000
DAY/HR 311 9 311 9 31/ 1 31/ 1

SPF SUM 2.045 719.643 0.000 0.000 540 0 0 120 0 60 0 0 0 0 0 720
PEAK 14.263 4.346 0.000 0.000
DAY/HE 301 9 30/ 9 301 1 30/ 1

OCT SUN 2.253 792.550 0.000 0.000 558 0 0 0 124 0 62 0 0 0 0 744
FEAR 15.201 4.632 0.000 0.000
DAY/HE 311 9 311 9 31124 31124

NOV SUM 2.368 833.267 0.000 0.000 540 0 0 0 120 0 60 0 0 0 0 720
PEAK 16.515 5.033 0.000 0.000
DAY/HR 301 9 301 9 30124 30124

DEC SUN 2.642 929.540 0.000 0.000 558 0 0 0 124 0 0 62 0 0 0 744
PEAK 17,829 5.433 0.000 0.000
DAY/HE 311 9 311 9 31124 31/24

Y1 SUN 28.922 10175.467 0.000 0.000 6570 0 0 368 732 544 244 302 0 0 0 8760
PEAK 19.330 5.890 0.000 0.000
lION/DAY 2128 2128 12131 12/31
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L

SlNGLJt FAMILYRF,SIDENCE CONVE_IONAL DESIGN DOE-2.11-001 Thu Hov 4 15z07_28 1993S_L RUN 1
C_JSTOHWEIGHTINGrACTOR.S 2 zonei - living & sleeping RUN 11 RESYSwith on/off heat pump
REPORT-S$-A SYSTEMMOH?HI,Y LDAOSSUI_tJY FOR SY$-1 I_.J_THERFILE- TRY CHICAGO

........ CO0 IJI _0 ................ HEAT I N O ........... _ L E C " " "

HA,Xl_ H_ _ [LEC- H_ IMtM
COOLINO TD4K DRY- br_.. COOLING HrJ_TIHG TI]4E DRY- WET- H_TING TRICA.L ELEC

EHEROY OIr MAX BULB BULB LOAD I_NI_R(3Y OF MAX BULB BULB bOAD ENERGY LOAD
MOHITH (HBTO) DY HR TB4P TI_IP (KBI_J/HR) (I(BTU) DY HR TMIP TEMP (KBTU/HR) (I(MH) (1(I#)

O/d_l 0.00000 0.000 -8.43§ 5 $ Ii.P IO.P -26.016 2340. 8.443

tea 0.00000 0.000 -7.162 25 8 10.F 9.r -25.750 1758. 8.443

MAR 0.00000 O.000 -4.952 25 $ 14._ 12.F -26.144 1363. 8.443

_PR 0.11742 28 15 ?$.F 68.F 5.48? *1,741 8 8 30.F 27,r -19.285 801, 4.486

MAY 0.31259 21 14 S5,F ?5.F 10.998 -0,603 6 8 37.F 33.F -14.3% 633. 3,223

3UN 1.49268 20 18 91.F 78.F 13.441 -0,024 1 8 50,F 49.P -3.626 675. 2.508

3UT., 3.61637 13 17 99.F 78.F 15.402 0.000 0.000 937, 2.752

AUO 2.675?9 26 17 94.F ?6.F 12.303 0.000 0.000 828. 2.329

$EP 0.75126 11 15 8?.F ?2.F 10.882 -0.273 22 8 34.F 31.P -14.430 624. 3.48_

OCT 0,05083 5 16 ?4.F 62.F 2.916 -1.252 21 8 30.F 29.F -17.532 ?26. 4.411

NOV 0.03497 2 13 ?4.F G1.F 4.121 -4.124 26 8 25.F 22.F -20.693 1191. 5.330

DEC 0.00000 0.000 -6.934 9 8 13.F 12.F -25.461 1801. 7.695 •
...... ... ..... .... . .... .... . .... °....° ..°°°... .. .... .

TOTAL 9.052 -35.500 13676.

J4_ 15.402 -26.144 8.44]
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$11_LZ FkqiLY RESIDEI_I COI_I_NTIONkI_DESIGN [X)E-2.1E-001Thu Nov 4 15:09:28 199390LRU_I I
CUSTOM WEIGHTING rACTOM 2 zonu - livlng & sleeping RUN I: PJ_SY$with on/off heat pump
MPo_. SS-H SYSTI_4 MOI+PHLYlOADS SI_441dlYFOR SYS.I _..A'PHERPILE- 'PRY CHICAGO
II Ii .I +I I I I I. l.b .,iii i i I l llol.l+ ++iI_iiIiI I+I ,lw+_I ii. ll+l II I.ii I I + +IIII 111111 III ii II + ilmll I+ + III++Ii I i+Iii I 11. I+ II II+II II. II I+ +i .I III l.wl +

-PAN E L EC ..... P U | /, H B A T .... F U EL, C O O L,- - -E L E C H E A T- - -E L E C C OO L+- -

rl+l IP_I OAS OIL Oa$ OIL O_lJ OIL O_ OIL I_'RIC EL_TIIIC CJ_'SRIC ELECTRIC
IEISROY LOI_D 101|I_Y _ OIEltOY LOAO _E_QY lo_t_ EHIP,ItOY I.,OAD

NOlfrH (10414) (KN) (NBTU) (KBTU/HR) (NBTU) (KBTU/Hll) (kWH) (IN) IKMH) (WIt)

Jail 40. 0,090 0,000 0,000 0,000 0,000 177G. 7,031 1. 0.02S

File 3S, 0.090 0,000 0,000 0,000 0,000 12S3. ?,031 1, 0.02S

liAR 21. 0,090 0,000 0,000 0,000 0.000 833, ?.031 1. 0.025

AFR 7. 0,000 0,000 0,000 0.000 0,000 292, 3.084 23. 0.678

NAY 4, 0,052 0,000 0,000 0,000 0.000 97, 1.049 49. 1.165

JUN 8. 0.058 0.000 0.000 0.000 0.000 5+ 0.544 200. 1.442

18. 0,072 0.000 0.000 0,000 0.000 0. 0.000 441. 1,743

AUO 13. 0.0S? 0.000 0.000 0.000 0.000 O. 0.000 337. 1.393

SEP 5. 0,056 0,000 0,000 0.000 0.000 48. 2.111 108. 1.182

OCT 5. 0.0?4 0.000 0.000 0.000 0.000 210, 3.016 16. 0.468

NOV 17. 0.090 0.000 0.0_0 0.000 0.000 680. 3.919 8. 0.556

DEC 31. 0.090 0.000 0.000 0.000 0.000 1255. 6.284 1. 0.025

TOTAL 204. 0.000 0,000 6457. 11t6.

NAX 0.090 0.000 0.000 7.031 1.743
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8IFIOLEFAMILY RE.qlOENCE CORVEW?IONALD|SlON DOE-2.1E-O01 Thu Nov 4 15s07:28 1993SOL RUN 1
CUg?OHWEIGHTINGFACTORS 2 zones - )ivtng k sleeping RUN Is I_SYS with on/off heat pu_p
REPORT-SS-P LOAD, _|ROY AND PARTLOADHEATZNOIN BYS-I k_,ATHRRFILE- TRY CHICAGO
---'-------------.-.....-........................................................................................................

UNIT ?¥FE 18 Re-qY$ HZATIHO-CAPACITY• -26.902 (KBTUIHR) HZATINO-EIR , 0.306 (BTU/BTU) $UPPLY-FIaOW• 700. (CFM)

UNIT LOAD _EI_Y USE COMP_SOR rAN _ERGY ........ Number of ho_rs wtchin each PARTLOADrange ......... TOTAL
SUN (IQTU) (KWH) (KWH) (KWH) 00 10 20 30 40 50 60 70 $0 90 100 RUN

NORTHPEAK(KEffU/HR) (l(Y/) (1_1) (I(H) 10 20 30 40 50 60 70 80 90 100 + HO_
e._e_ eee. e..eee_eee ee_..eee..e .eme.eee..4 .oeeeqeeeee .ee_ _ee. eeee e_e. .e.. eo_e --see m.e. ee.e aces e*ee eeee

JAN b'LM -1.435 1776.244 936.918 40.019 CMP 14 23 ,7 87 5| 54 79 30 21 34 130 593
pr,kx -26.016 7.031 2.611 0.090 FAN 16 31 93 17 77 83 29 34 3S 21 213 719
DAY/HR S/ i 0/ 0 101 $ 0/ 0

FEB gUN -?.142 1252.991 949.996 3S.432 Clip 17 J2 68 43 40 63 37 45 SO 61 152 624
PEAK -25.750 7.0"_ 2.S20 0.090 FAN 21 36 $3 S6 62 56 59 67 S5 51 105 651
DAYIHR 25/ I 01 0 22/ i 0/ 0

MAR SUN -4.952 $33.265 711.449 21.055 CNP S4 70 97 101 110 71 29 11 13 7 48 627
PEAK -26.144 7,031 2,S33 0.090 FAN S2 70 14S IS4 90 3S 14 10 $ 6 43 635
DAY/HR 2S/ $ 0/ 0 29/ 0 O/ 0

APR SUN -1.741 292.4?6 277.148 7.099 Clip 100 49 72 40 27 19 1 7 2 1 2 347
PEAK -19.285 3.084 2.210 0.080 FAN 94 08 00 39 2S 0 2 2 1 0 0 347
DAY/HR 0/ 0 0/ 0 91 8 O/ 0

MAY SUN -0.603 97.240 90.321 3.514 CHP 97 45 24 4 3 3 0 2 0 0 0 170
PIP.AK "14. 394 1,849 1.837 0.052 FAN 90 S3 23 7 3 2 0 0 0 0 0 178
DAY/HR 6/ $ 0/ 0 4/ $ O/ 0

SUM -0.024 5.123 4.955 7.585 CHP 10 4 0 0 0 0 0 0 0 0 0 14
PEAK -3.626 0.544 0.501 0.058 FAN 10 4 0 0 0 0 0 0 0 0 0 14
DAYtHR 1/ $ 0/ 0 1/ 8 O/ 0

SUN 0.000 0.000 0.000 17.734 CNP 0 0 0 0 0 0 0 0 0 0 0 0
PEAK 0.000 0.000 0.000 0.072 FAN 0 0 0 0 0 0 0 0 0 0 0 0
DAY/HR 31/ I O/ 0 0/ 0 O/ 0

AUG SUN 0.000 0.000 0.000 13.182 CHP 0 0 0 0 0 0 0 0 0 0 0 0
PEAK 0.000 0.000 0.000 0.057 FAN 0 0 0 0 0 0 0 0 0 0 0 0
DAY/HR 31/ I O/ 0 0/ O O/ 0

SEP SUM -0.273 47.516 44.323 4.816 CHP 37 27 7 2 2 I 0 0 2 0 0 78
PEAK -14.430 2.111 2.102 0.056 FAN 36 27 0 4 1 1 1 0 0 0 0 78
DAYIHR 22/ 0 0t 0 231 0 O/ 0

OCT SUM -1.252 217.553 205.043 4.778 CNP 112 93 40 23 0 0 4 4 1 1 3 297
PEA/( -17.532 3.014 2.390 0.074 FAN 110 104 41 21 11 5 2 ! 2 0 0 297
DAY/HR 21/ 8 0/ 0 211 8 0/ 0

NOV SUN -4.124 679,801 648,998 17.037 CMP 58 91 102 82 69 75 42 23 15 S 15 577
PEAK -20.693 3.919 2.495 0.090 FAN 50 105 127 102 81 54 28 13 3 3 3 577
DAY/HR 26/ 8 0/ 0 30/ 8 O/ 0

DEC SUM -4.934 1254.878 1154.847 31.495 CMP 11 19 40 102 90 100 109 76 39 29 86 709
PF,,g_X -25.461 6.294 2.611 0.090 PAN 15 20 107 136 109 125 53 47 29 19 41 709
DAYtHR 9/ 0 0t 0 131 8 0/ 0

YR SUM -35.500 6457.068 5024.282 203.749 CHP 510 481 504 492 423 394 301 206 151 130 444 4044
PEAK -26,144 7.031 2.611 0.090 FAN 502 554 715 604 459 369 180 174 133 100 405 4205
NON/DAY 01 0 0/ 0 12/13 OI 0
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SINOLB FANILY EZSIDENCB CONVENTIONALDlCSIOH DOE-2.1E-001 Thu Nov 4 15307328 19935DL RUN 1
CUb?OHWEIGHTINGFACTORS 2 zones - living i sleeping RUNl s RESYSwith on/off heat pump
P_PORY-$$-P LOAD, IOISRGYAND PJ_T LOADCOOLINGIN $Y$-1 WEATHERIr%Li- TRY CHICAGO

UNIT TYFE lI EUY$ COOL[NG-CAFACI_Y• 24.000 (UTU/HE) C'OOLING-IIR I, 0.343 (BTU/EffU) SUPPLY-F'_W ,, ?00. (CF14)

UHX?LOAD I_ROY US| CONPILrJSoRFAN BqEROY ........ Number o! hour1 within each PART LOAOrange ......... TOTAL
SOIl (IGTU) (k'_) (KWH) (K_) O0 10 20 30 40 SO 60 70 80 90 100 RUN

NOI,_HFILM((KB?U/HR) (1_) (K'_) (1_) 10 20 30 40 50 60 .70 80 90 100 , HOURS

,,TNli guN 0.000 0.400 0.000 40.019 CNP 0 0 0 0 0 0 0 0 0 0 0 0
PEAK 0.000 0.025 0.000 0.090 rAN 0 0 0 0 0 0 0 0 0 0 0 0
DAY/HE 31124 OI 0 OI 0 OI 0

rib gUN 0.000 0.S00 0.000 35.432 CNP 0 0 0 0 0 0 0 0 0 0 0 0
PEAK 0.000 0.025 0.000 0.090 rAN 0 0 0 0 0 0 0 0 0 0 0 0
DAY/HE 28124 0/ 0 01 0 01 0

NAIl SUN 0.000 1.4"/5 0.000 21.055 CNP 0 0 0 0 0 0 0 0 0 0 0 0
Pr.kX 0.000 0.025 0.000 0.090 rAN 0 0 0 0 0 0 0 0 0 0 0 0
DAY/HE 31124 0t 0 0/ 0 0/ 0

APE SUN 0. 117 22.790 21.440 ?.099 CNP 27 21 2 0 0 0 0 0 0 0 0 SO
PEAK 5.48? 0.498 0.4?8 0.080 PAN 18 22 10 0 0 0 0 0 0 0 0 50
DAY/HR 28115 OI 0 20115 Ot 0

NAY SUM 0.313 49.293 4"/.693 3.514 CliP 43 32 18 3 2 0 0 0 0 0 0 98
FEAX 10.998 1.145 1.145 0.052 PAll 32 32 18 11 3 2 0 0 0 0 0 98
DAY/HE 21/14 0/ 0 21/14 OI 0

3t,'N SUN 1.493 200.083 199.958 '7.585 CMP 8"/ 112 94 38 4 5 0 0 0 0 0 342
PEAK 13.441 1.442 1.442 0.058 FAN 43 48 98 4.7 34 5 5 0 0 0 0 342
DAY/HR 20118 O/ 0 20/18 0/ 0

001, SUN 3.614 441.365 441.345 17.734 CHP 104 118 141 133 42 25 .7 0 0 0 0 590
P_ 15.402 1.743 1..743 0.0'72 PAN '74 8? 88 113 105 .74 33 11 1 0 0 590
DAY/HE 13/17 0/ 0 13/18 0/ 0

AUG SUN 2.6'76 336.8'78 334.8"/8 13.182 ClIP 104 130 145 87 43 3 0 0 0 0 0 512
i)P.J_ 12.303 1.393 1.393 0.057 PAN 80 88 100 102 83 51 8 0 0 0 0 512
DAY/HE 24/17 0/ 0 26/17 0/ 0

$1J:lP 9UN 0.'751 108.29'7 107.19'7 4.814 CNP 49 48 3'7 18 6 0 0 0 0 O 0 198
PEAK 10.882 1.182 1. 182 0.054 FAN 54 44 4'7 2? 19 "7 0 0 0 0 0 198
DAY/HE 11/1S 0/ 0 11/15 0/ 0

OCT SUM 0.051 16.4.7.7 14.752 4.?'/8 CHP 42 2 0 0 0 0 0 0 0 0 0 44
PEAK 2.914 0.468 0.448 0.074 FAN 36 8 0 0 0 0 0 0 0 0 0 44
DAY/HE 5/16 0/ 0 5/16 0/ 0

NOV SUN 0.035 '7.544 4.044 1.7.037 CHP 6 8 0 0 0 0 0 0 0 0 0 14
PEAR 4.121 0.554 0.554 0.090 FAN 4 5 5 0 0 0 0 0 0 0 0 14
DAY/HE 2113 OI 0 2113 0/ 0

DEC SUN 0.000 0.775 0.000 31.495 Clip 0 0 0 0 0 0 0 0 0 0 0 0
PEAK 0.000 0.025 0.000 0.090 FAN 0 0 0 0 0 0 0 0 0 0 0 0
DAY/HE 31/24 01 0 OI 0 0/ 0

Yll SUN 9.052 1184.083 11.75.328 203.749 CNP 482 491 439 2"/9 11'7 33 "/ 0 0 0 0 1848
PEAK 15,402 1.743 1.743 0.090 FAN 343 354 364 320 244 141 44 11 1 0 0 1848
MON/DAY 0/ 0 0/ 0 "//13 0/ 0
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SZNGL_FAIqILY RF.SIDEI_m CONVENTIONALDESIGN DOE-2.1E-001 Thu Nov 4 15_0?_28 Ig93$DL RUN l
CUST(MqWE%OHTIHOteACTOP_ 2 zones - living & sleeping RUN1: RESYSwish on/off heat pump
REPORT-$S-Q HEATFUNFCOOLZNa$uPrqARYIPOII $YS-1 WEATHERIPZLE- TRY CH;CAGO
.......................................................................................................................-* .........

UIqtT RUN TOTAl, GOAD DqEROYIN AUXlLZ/_RY SUP Ulqtt SUP UNIT WASTEH_AT WASTEHEAT INDOORPAN
TD4E ON UNIT TO UNIT mltROY LOAD |NRROY GI_I|RATED USE ENERGY

(HOURS) (HBTU) (I_TU| (NBTU) {NBTU) INBTU) (NBTU) (Hlrru) (NBTU)
.......... .......,... .......,... ......,,,m,.. .......**. . .....,,... ........... .......... .......... ....-....--

JJUI 0. 0,000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.019

FEB O. 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.004

lIAR 0. 0.000 0.000 0.00S 0.000 0.000 0.000 0.000 0.000 0.001

APR 5. 0.117 0.0?3 0.00§ 0.000 0.000 0.000 0.000 0.000 0.002

NAY 13. 0.313 0.16) 0.00S 0.000 0.000 0.000 0.000 0.000 0.005

3Utl 62. 1.493 0.602 0.000 0.000 0,000 0.000 0.000 0.000 0.026

3UL 151. 3.616 1.506 0.000 0.000 0.000 0.000 0.000 0.000 0.061

AUO 111. 2.6?6 1.150 0.000 0.000 0.000 0.000 0.000 0.000 0.045

SEP 31. 0.751 0.366 0.004 0.000 0.000 0.000 0.000 0.000 0.013

OCT 2. 0.0S1 0.OS0 0.006 0.000 0.000 0.000 0.000 0.000 0.00t

NOV 1. 0.035 0.021 0.00S 0.000 0.000 0.000 0.000 0.000 0.001

DEC 0. 0.000 0.000 0.003 0.000 0.000 0.000 0.000 0.000 0.000

ANNUAL 377. 9.052 4.011 0.03? 0.000 0.000 0.000 0.000 0.000 0.177

CSPF (HITH PARASITIC$) = 2.14 (BTU/BTU)

CSPF (WITHOUTFAJ_ASITIC$)= 2.26 (BTU/BTU)

9.20



I __

I
SINGLE FAMILY RESIDENCE CONVENTIONAL DESIGN DOE-2.1E-O0! Thu Nov 4 15:07z28 1993SDL RUN ]
CUSTONWEIGHTING?ACTORS 2 zone| - living & sleeping RUNI: RESYSwith on/off heat pump
REPORT- SS-O HEAT PUI4pHEATING SUMMARY FOR SY$-I WEATHER ?Ib£- TRY CHICAGO
..................................................................... ..... .................-....................-..............--

UNIT RUN 'POTALLOAD ENERGY IN A_ILIARY SUPUNIT SUP _IT WASTE HEAT W_TE HBAT DEFROST INDOOR FAN
TIME ON UNIT TO UNIT ENERGY LOAD Eh'EROY GENERATED USE LOAD ENERGY

(HOI.'_) (HBTU) (MIJTU) (NIITU) (MBTU) (MBTU) (MBTU) (liB?U) (MBTU) (MBTU)

JAN 405. -5.578 3.195 0.046 -2.974 2.812 0,000 0.000 -0.117 0.118

fEB 433. -6.132 3.242 0.039 -1.123 0.991 0.000 0.000 -0.093 0.117

HAR 280. -4.559 2.429 0.064 -0,452 0,340 0,000 0,000 -0,058 0,071

APR 91. -1,695 0,946 0.040 -0,067 0,004 0,000 0.000 -0.021 0.022

NAY 24. -0.503 0.308 0.021 -0.021 0,000 0.000 0.000 -0.001 0.007

JUN I. -0.024 0.017 0,001 0.000 0,000 0.000 0.000 0.000 0.000

JUT., O. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0,000 0.000

AUG O. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

SEP 12. -0,270 0.151 0,010 -0,004 0.000 0.000 0.000 -0.002 0.003

OCT 62. -1.220 0.700 0,037 -0.038 0.004 0.000 0.000 -0.014 0.015

NOV 244. -4.060 2.215 0.062 -0.125 0.036 0.000 0.000 -0.069 0.057

DEC 475. -6.693 3.941 0.052 -0.411 0.278 0.000 0.000 -0.170 0 107
.. .... . .......... ......... .... ......- .....-... ......... . ..................... ....... .............

ANNUAL 2027. -30.828 17.148 0.372 -5.217 4.464 0.000 0.000 -O.S4S 0.51g

HSPP (WITH PAI_$ITICS) = 1.60 (BTU/BTU)

HSPP (WITHOUTPJ_IIASITICS) • 1.64 (BTU/BTU)
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$I_3LE F_ILY RESIDENCE CONVEH_ION_J,DESIGN DOE-2.1E-001 Thu Nov 4 i,%_07,28 1993SDL RUN 1
COS?ONWEIGHTINGFACTORS 2 zones - living & sleeping RUN It RESY$ with on/off heat pump
REPORT-SS-F ZONEDD4ANDSUI_4AAY IN 9Y$-1 FOR ZONE-1 WEATH[RPILl- TRY CHICAGO

.... D gH A N D$ ....... B A 8 R B OA R D9 ..... T g N P e- RA ? U R ES .... L OA D S NOT N |?- " j

HP.,A? HPwt,? NAXINUN 14AX_ MININUN
EXTRACTION ADDITION BASEBOARD BA.qEBok.qD ZONE ZONE HOUU HOUU

ENERGY ENEP.OY ENEEGY LOAD ?1_4P 1'EHP UNDER UNDER
NON'rX (Xl_O) (I_TO) (NBTU) (K_U/HE) (F) (P) HEATED COOLED

OMI 0,00000 -4,13.% 0,00000 0,000 70,2 ,%9,8 10 0

FEB 0. 00000 - 3.511 0.00000 0.000 70,3 .q9.9 3 0

lIAR 0,00000 -2.412 0. 00000 0. 000 77.7 ,%9.9 1 0

APR 0.0,%%158 -0. 831 0,00000 0.000 77.9 60,1 0 0

PAY O.12686 -0.28.% O.00000 O.000 78.0 6O.2 0 0

3UN 0.63479 -0.012 0. 00000 0. 000 7g. 1 64,1 0 0

JUt, 1. 5085 ! 0. 000 0. 00000 0.000 78.2 71.7 0 0

AUG 1.12160 0. 000 0. 00000 0. 000 78. l 68.9 0 0

SEP 0. 32901 -0.131 0. 00000 0. 000 79.0 6 0.2 0 0

OCT 0. 02248 *0. 599 0. 00000 0.000 77.8 60.2 0 0

NOV 0. 01657 -2.010 0. 00000 0.000 77.9 60.1 0 0

DEC 0. 00000 - 3. 397 0,00000 O. 000 70.2 6 0,0 0 0

" 9.22



SINGLEFANILY RESIDENCE CONVEWI'IONALDESIGN DOE-2.1E-001 Thu Nov 4 lS:07:28 1993$DL RUN 1
CUS?OI4WEIGI_II_G FAC'I_i_ 2 zones - living & sleeping RUN 1: P_SYS with on/off heat: pump
REPORT-SS-O T_P_TURE SCATT[R PLOT SYS-1 FOR ZONE-1 WEATHERFILE- TRY CHICAGO
.. ....... ......-...... ° ................ . ........ . ............ . ....... . ....... . ..... ... .............. . ........ . ............ .° .....

TOTAL HOURS AT TDIPERATf.IRELEVEL AND TIME OF DAY

HOUR 1AN 2 3 4 5 6 ? 8 9 10 11 12 ]PH 2 3 4 5 6 7 8 9 10 11 12 TOTAL
........ . ...... ..... ..... ............ .... ......... . .... ...... ........ . ... .....

NIOVE 85 0 0 0 0 0 0 0 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

80-85 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

75-80 77 65 49 42 42 48 73 77 87 97 119 133 149 153 160 159 159 149 149 145 140 133 128 100 2634

70-75 59 6] 66 61 56 52 103 180 204 212 207 204 191 185 178 177 178 184 181 190 195 170 36 49 3379

65-70 37 37 42 41 44 47 17 105 74 56 39 28 25 27 27 29 28 32 35 29 30 60" S$ 46 993

60-65 193 193 199 210 210 205 160 3 0 0 0 0 0 0 0 0 0 0 0 0 0 2 143 169 1675

BE.,OM60 9 9 10 11 13 13 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 79

_sz _,e_- _== =zl _zB 8m= zzs s= le =z:l ==s ssm =r= _aa ,_8:m Rmar _e=z _e_= --i= za== s=t Iml ,,ss zl,- is" luss
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SIRGLE FAMILYRESIDENCE CONVENTIONALDESIGN DO£-2.1£-001 Thu Nov 4 15_07:28 1993SDL RUN 1
CUSTONWEIGHTINGFACTORS 2 zones - living & sleeping RUN1: RESY$with on/off heat pump
REPORT- SS-F ZONED_L_4D St_b, Ry IN $YS-1 FOR ZONE-2 WEATHERFILE- TRY CHICAGO
................ . .... .. ........ ..... ...... ...... ......... ..... ................... . ....... ...... .... . ............. ... ...... . .... °..

.... DENANDS ...... BASEBOARDS ..... TENPERATU RES .... LOADS NOT NET- -

HEAT HEAT MAXIMUM MAXIMUM HINIMUM
EXTRACTION ADDITION BASEBOARD BASEBOARD ZONE ZONE HOURS HOURS

ENERGY ENERGY ENERGY IaOAD TDIP Tn4P UI_£R UNDER
MONTH (14BTU) (14BTU) (14BTU) (KBTU/HR) (F) (F) HEATED COOLED

JAN 0.00000 -4.276 -0.16217 -1.402 69.7 60.1 0 0

FEB 0.00000 -3.631 -0.13177 -1.245 70.0 60.1 0 0

NAE 0.00000 -2.512 -0.11287 -1,254 74.4 60.1 0 0

APR 0.04350 -0.870 -0.06374 -1.141 75.9 60.1 0 0

NAY 0.10750 -0.303 -0.02104 -0.883 75.5 60.2 0 0

JUN 0.54882 -0.013 0.00000 0.000 76.2 63.1 0 0

JUT., 1.33571 0.000 0.00000 0.000 76.8 70.0 0 0

A_3 0.98452 0.000 0.00000 0.000 76.8 67.3 0 0

SEP 0.28617 -0.138 -0.00436 -0.634 76.7 60.2 0 0

OCT 0.01912 -0.628 -0.03434 -0.666 76.0 60.2 0 0

NOV 0.01396 -2.088 -0.08962 -1.I06 75.8 60.1 0 0

DEC 0.00000 -3.517 -0.13335 -1.208 69.4 60.1 0 0

9.24



SINGLE FAMILY RESIDENCE CONVE_ffIONALDESIGN DOE-2.1E-001 Thu N0v 4 15:07:28 1993SDL RUN I
CUSTOI4WEIGHTINGFACTORS 2 Zones - living & sleeping RUN1: RESYSwith on/off heat pump
REPORT- SS-O TEMPERATURE SCAITER PLOT SYS-I FOR ZONE-2 WEATHER FILE- TRY" CHICAGO
....... . .............. . ......... .. ........ . ............. . .... ..-..... ..... ° ...... ..... ---- .................................. -----

TOTAL HOURS AT TEMPERATURE LEVEL AND TIME OF DAY

HOUR IAM 2 3 4 5 6 7 8 9 10 11 12 I_ 2 3 4 5 6 7 8 9 10 II 12 TOTAL
............... °.. °.- .............. .............. . ..... . ..... 0.... ..... .- ----°

ABOVE85 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6Q-95 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

75-80 44 36 30 26 26 26 0 5 8 7 0 17 37 68 95 115 120 119 107 90 78 $8 40 54 120&

70-75 78 71 68 64 61 55 86 86 88 100 129 124 123 102 80 62 53 51 60 70 75 88 103 78 1955

65-70 40 48 47 47 46 51 105 264 267 257 236 224 205 195 190 188 192 195 198 205 212 206 44 39 3701

60-65 203 210 220 228 232 _,33174 10 2 1 0 0 0 0 0 0 0 0 0 0 0 13 178 194 1898

BELOW60 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

=--= === --'== --_-'-- =---- --wz z=z 8== --.-s mls mzz mls I=m m== =.-=t =--= --.-.- s:=z z=:= === --=-- z=I== --z _- zam =mzm
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SINGLE FAMILY RESIDENCE CONVENTIONAL DESIGN DOE-2.1E-001 Thu Nov 4 15:07:28 1993PDL RUN I

CUSTON WEIGHTING FACTORS 2 zones - llving & sleeping RUN I: RESYS with on/off heat pump
REPORT- [XI-A EQUIPMENT SIZES WEATHER FILE- TRY CHICAGO
...... .... . ......... . .................................... ....... ........... .. ............ .. ........... . ..... ........... ......... .

...... ..... ... .. ...... .. ........ ...... ...... .....° ..... . .... ........ .° °.. ...... . ....

h'UHBER NUMBER HUMBER I_BER I_R4BER NUNBER

E O U I P N E N T SIZE INSTD SIZE INSTD SIZE INSTD SIZE INSTD SIZE INSTD SIZE INSTD

(MBTU/H) AVAIL (MBTU/H) AVAIL (MBTU/H) AVAIL (MBTUtH) AVAIL (MBTU/H) AVAIL (MIffU/H) AVAIL
......°.. ...... ... .... . ..... .......... . ........ . .......... . ............. ......

9.26



SINGLE FAMILYAESIDEHCE CONVENTIONALDESIGN DOE-2.1E-001 Thu Nov 4 15:07:28 1993PDL RUN 1
CUSTOMWEIGHTINGFACTORS 2 zones - Iiving & sleeping RUN I, RESYSwith on/off heat pump
REPORT- PS-B MONTHLY UTILITY AND FUEL USE SUI4MARY WEATHER FILE- TRY CHICAGO
................................ .... ......................... ..... ...................... .... .°. ...... . .... .......................

E_,_A IC FrY
METER-1

NORTH BTU/UNITs 3413./KWH

JAN
ENERGYCONSUMPTION(UNITS/MO) 3352.9
PEAKDDIAND ruNITS/MR OR DAY) 14.2

PEAKDAY/HA 12i 8
ted

ENERGYCOHSIJMPTION(UNITS/MO) 2695.4
PEAKDJRP_ID(UNITS/HA OR DAY) 14.3

PEAKDAY/HA 4/ 8
NAR

ENERGYCONSUMPTION (UNITS/NO) 2368.2
PEAKDEMAND(UNITS/HA OR DAY) 14.2

PEAKDAY/HA 24/ 8
APR

ENERGYCONSUMPTION(UNIT911_) 1716.0
PEAKDM_AND(UNITS/HA OR DAY) 10.0

PEAJ(DAY/HR 8/ 0
NAY

[_'ERGY CONSUMPTION(UNITS/NO) 1504.5
PEAKD_IAND (UNITS/MR OR DAY) 8.3

PEAKDAY/MR 61 8
JUM

ENERGYCONSUMPTIOH (UNITSIMO) 1451.5
PEAK D_IAND (UNITS/HAOR DAY) 6.7

PEAKDAY/HA 30/ 8
JUI,

ENERGYCONSUMPTION(UNITSIMO) 1680.4
PEAKD_ND (UNITS/MR OR DAY) 6.5

PEAKDAY/MR 31 0
A0G

ENERGYCONSUMPTION(UNITS/MO) 1551.8
PEAK D_IAHD (UNITS/MR OR DAY) 6.1

PEAJ(DAY/HR 16/ 8
SEP
ENERGY CONSUMPTION (UMITS/MO) 1344.2
PEAK DD4AND (UNITS/MROR DAY) 7.9

PEAK DAYHA 23/ 8
OCT
ENERGY CONSUMPTION (UNITS/MO) 1522.7
PEAK Dn4AHD (UNITS/HAOR DAY) 9.1

PEAKDAY/HR 21/ 8
NOV

ENERGYCON,_UMPTIOH(UNITS/NO) 2044.1
PEAKDDfA/_D (UNITS/HR OR DAY) 10.5

PEAK DAY/MR 141 8
DEC

ENERGYCONSUMPTION(UHITS/MO} 2780.0
PEAKDERAND(UNITS/MR OR DAY) 13.2

PEAKDAY/HA 9/ 8
.. ..... .°.._... ....... ,:

TOTAL
ENERGYCONSUMPTION (UNITS/Y_) 24011.8
PEAKDD4AND(UNITS/MR OR DAY) 14.3

J
i 9.27



91_LE F_ILY RF£1DE_E CO_EI_IONAL DESlOX DOE-2.1E-00I ?hu Nov 4 15z0?_2g 1993FDL RUN I
CUSTOMWEI(;H?INGFACTORS 2 zones - living i sleeping R_;NI: RBSYSwith on/off heat pump
RSPOR?-PS-D PLANYLOADSSATISFIED MEA?HERFILE- TRY CHICA(]O
........................ ...... ...................... .... .......° .... °... .... ......................-.-...---...------- ....... .....

BLBCTRICALLOADS _ SUPPLIED PCT OF TOTAl, lOAD
.... ..................... .....°..°...° ........o..-.°...

m.ECTRICITY 24011,8 100.0
,. Rw.. m8 m=, n,=..,Bu u m8 8m ulm mum" m"" 8"

lOAD SATISFIED 24011.8 100.0
TO?M.,IOAD ON _ 24011.?

9.28



SINOLI_VMCILYR_IDENCE CONVEI_PIONAI,0£SIGN DO[-2.1E-001 Thu Nov 4 ISt0T:2$ Igg]pDt+Rt_ 1
CUSTOt4_EIOHTINO FACTOIL9 2 zonel - living _ sleeping RUN1. RESY$ with on/off heat pump
UPORI'- PS-D PI,_;T bOAD$$ATI$1PIEI) t_r.ATH£RFILE- TRY CHICAGO
.............................................................................................................. (COl,IT INUED)........

TO_ _/_1) TOT_ PEAK HOURS
TYPE OF LOAD LOAD _I_TISFIED OV1EP,_OPJ) OVEP4_O_4) OVERLOADED

(NBTU) (laTU) (MBTU) (NBTU)

I_D,_"TRIC;d_LO_ g2.0 g2.0 O. 000 0.000 0

9.29



DIERGY?YP|t I_,I_FR IC ITY
UNI_II Xg't_

CATIDORY01' US|
. em _e_eoee_Jb ate

SOUKE USU lt.2

SPAC| Hr,A? 14.4

SFAC| COOt. 4.0

FUMPS_ NZJC 0.4

vim,l, PANS 0.7

SUPPUIf?HEAT I. 5

DONHO'rWA?IR 34. ?
ee.eeeeeee

I'OTAI, 81,9

TOT/U[,SITE DIER_3Y 81.95 14BTU 69.7 KBTU/SQPF-YRGROSS-/uqF_ 69.? KBTU/SQFT-YRNET-AJU_
TO?A1,_OUF,CE I_I_OY 245.8'/ NB?U 209.1 KB?U/SQr?-YRORO$S-/LqF,A 209.1 KIffU/SQF'1'-YRk'_-APJ_

PERCDI? or HOURSJUlYSYSTID4ZOH! OUTSIDEor ?HROT_IIfG R.k_E , 0.2
PERCEI¢?OF HOURSJUlY P/,kJ_ LC)kDHOT 8ATISFIED • 0.0

HCT_Es EHERGYiS APPOR?ZOHEDHOURLY?O ALL I_ID-USE CATI_ORIES.

9.30



il_l P_ILY IUIDI_I ¢_8_l_ DEllON _1-2.1|-001 Thu Nov 4 IS,0T,2t 1993&DL RW 1
_ WlI0_I_ _U 2 Z_il - living & II_ng RUN 1_ _$Yi vith on/oil h_t
U_- M-D |_ROY COil' i_Y
lilill II I!1 llll lllli li Ill ltl I Iii Iiilll II t llll I_i /.tt tll !I Ii !IIi!/I ii lltlill tii Ill I Iti lli_il I II !i i i lti till 111 !I I I II ! i iil lli ll II lilF

NlrrluD _kl, VZ_J_
IPlIII(]¥ C_L&_I _?t M?I UiID

II Itlllll/lltltl !I ili I!!t illilll liillllllll illlill lttiilitl Ill II! lt/t ill il II il !!i I iliO il !11

In.IC-CO41? LI_TIIIC!TY I 2 3 4 S 24012. IOIH 1969. 0.01:20 YU

OAJI-CO_ l_-OU I 2 ) 4 S 0. 'rHIIIW 0. 0.0000 YII

Illlll II Ill IIII ii gill II

196t.

llil_Y CO_/OItOll ILO0 AI_I 1. $'1
teN|RaYCO,_INI_ liI.,B3AIUP.At 1.6'7

9.31
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Sin,l, Family Residence -- System 3

t

SOL FtOCtJ|Ot I NPU? DAI'A

Thu NoV 4 15t07_28 19935N, ItUlt :

• 241 *
• 349 • ?11_1 5!Nil-S *t011 21 _ vi_h vdurglxt ht pump • ..
• 250 *
• 251 • 8Ys'roeJ-t|Pon _RY=(U-A,U-H,$|-F,|S*O) ..
• 252 *
• 25) * $ The ho, ae 18 conel¢tonN W * cen_r,l 2 t_ rulable speed heat pu_.
• 254 • $ ThermostattJ in each zone control LndivLdu_ lone sir da_er8. The
• 2SS * $ chemoitat eec points in esch son, a,re set to take adva_ta�e of the
• 3St * $ occupancy pattern| in the house. A heat exchanger dovns_rem fr_
• 2S7 * $ the co_r.eeor alloys pitt of the refrigerant Juperhea[ co be used tot
• 2SO * $ heating dqees_l¢ hot v_er.
• 2St *
• 240 • $ ..... SCHIOU_I ..... $
• 241 "
• 342 * HILe?-I .$CHI_r_JI ?HtU DEC 31 (kU,) (1,72 (¢0) $ livin9 _ea heating
• 243 * (0,222(70) $ let poLnt
• 244 * (33,242(402.,
• 245 • H&kT-3 ,,SCHI_ ?HRUDEC 31 (JU,[,) (1,242 (50) .. $ bedroom heat setpt
• 244 *
• 347 * COOl,-1 sSCHIIOQUl ?HRUDEC 31 (kM,) (1.72 (t52 $ ILvLn9 |urea coo_!n 9
• 248 * (0,22)(78) S set p¢Lnc
• 249 * (23,242(852 ..
• 270 * COOL*2 -$¢HL'OULI THRU DEC )1 (ALl,,) (t,72 (?01 $ bedzo_m coolLng set

.. * 271 * (0.22)(002 $ point
• 272 * (23.242(78) ..
• 273 •
• 274 * $ ..... LlvLng zone...... $
• 27S *
• 2?5 • ZON1B'I "ZONE DWlGH'HteT'?,?0 OESIGN-COOL'?"?6
• 277 * ?HItOTrI,IIe0-RAN0_0.2
• 27t • ZOH|-?Y P|.COHO[T IOHEO
• 279 * ASJ|(3NIK0-CflIIoT00 $ Eech zone C4/1 recl|vel the

• 280 * XEA?-TIDtP-SCHeXEA?-I $ Eull system tea,
• 201 * C(X)L-TI_P'SCH,_OL-L ..
" 202 •
• 253 • $ ..... $1e, pLng zone...... $
• 204 *
• 25$ * ZONI-2 =_ON8 LIKE ZONE-I HICA?"TIOIP-$CH,.HICA?-2
• 2OG • COOt,-TIDIP-SCH_.'OOt,'.2..
• 26? "
• 2ii • $ ..... HtA? PUNPAk'OCWTN_ SYSTI]4 PAAAJeL'rD$..... $
• 2Jig *
• 290 * 8'Y9-1 *8YSTI $YS'rol-'l'YPir_ zo_r_-_,iZomt-l.ZOl_o2)
• 291 * HIUq?-SOUIClr_Hlr,A'r-Put4P SUPPf,,Y*C/'II.?QO
• 292 * COOLIHO-CAPACI?Y=24000 HP*SUPP-HT-CAF,-24000.
• 293 * COOL'JH'CAhl|000
• 294 ** HAX-SUFPLY-?.I0§ HIN-$UFtq,Y-?,,$?
• 295 • COOLIN0"|It=.)4) HEATING'KIt*. 304
• 29( • HP"SUPP'_K)U_CI.I_,EC'rltIC HAX'HP'$UPP'T=40.
• 297 • HBA?-tlAS_|*HI_T=0. .. $ no hes_ recovery Ln heetLng
• 29e * $ and,
• 299 •
• 300 * IPIJUi_L• IPLA_-A,g$IOla(IU_ $Y$?ID(-NAMll8* ($YS-li
• 301 • DHM*TYP|=I[LIR'?ItIC
• 302 * DHM'OM,/MIN = .37$

9.32



* 303 * DHW'SCH , DffWSCH-I..
* 301 "
* 30S * DIr_SCH-I ,SCHI_U_ ?HIU DE: 31 (_,L)
* 106 * (1,?l (Ol(l,l)(l,Ol(lO, 121(0l (I],14)(.OS)
* 107 * (15,17)(0) (tl,21) (.6?) (22,24) (0) ,,
* 30i *
* 30! * DiD ..
* )10 * CONPU?IIiiYg?l_$ ..
* )11 * ZNP_ P_fl'.,

9.33



PD I. P RO C |! JO ! I NP U ? DATA

Thu HOv 4 15_0T_2!1993PD/.,RL_I 2

* 313 * 1q_5'1 • 12,_T-ASSZ_ ,,
* 313 *
* 314 * _-MP0I_ S_4i41_I_.(I|H. N-D) •.
' 11S *
* 316 * IBO .°
* 31'; * C_lt ISAWT..
* 31t *
* 31g * INPU'I'I_:)HCmlC8 .,

9.34



El) l+ PROCESSOR INPUT DATA

?hu Nov 4 IS:09128 1993EI)L RUN 2

J

" ]20 * BCONOMICS-REPOR'P$UI_CARYt(E$-D) ..
• 321 *
• 322 * G,BC-COS? • UTILPPY-RATE IIr.gOUItC| • ELECTRICITY
• 323 * BL_K-¢HAROES, (I_OS?) ..
' 324 •
• 325 * I_COST • BLOCK-CHARGEBU3CKI-TYPE ,, ENEROY
• 32_ * BL_OCKI-DkTA: ($00,.065,400,,080,1,.10) ..
• 32? *
• 328 * OAS-COS? • U?IL_'Y-RATll RESOURCE• NA?UI_-OAS
• 329 • ENI_i_)Y-CHO..SS .,
• 330 * BqD ..
• 331 * CONP_rE ECONOHICS ..
• 332 *
• 333 " XNPI,J? SYSTOI$ ..

9.35



SINGLE FANZLYRUIDENCI CONVII_I'IONkLDESIGN DOE-2. IE-001 ?hu Nov 41 15t0"/_28 19939DL RUN 2
CUSTOMWEIGHTINGlekC"l'OR.9 2 zone| - living & tlmep_ng RUN2z US_/T w_;h vax Ipd h_ pu.qllp
MK)RT- ,W*A SYS'T84Dr,,SIGNF/_EU SY$-I h'F,ATHEItrILE- TRY CHICAGO

SY_m $YST_ AI,TITUI)B F'_OORAREA )lAX
NAME TYPE NU%,TIPLIER (SOFT ) PBOPI,E

SYS-! R_WT 1. 000 1_r/6.0 O.

SUPPLY RETURN OUTSIDE COO[,IHO H_TII#O COOLIIIG HRATII#OHZAT PUNP
FAN _mC DZLTA-T r_ll EI,BC D_,TA*T AIR CAPACITY Sl_$II_| CAPACITY |IR |IR $UPP-HEkT

(CFI,I ) (K'd) (1e) (CF'N) (IN) {P) IU_TIO (KBTU/HR) (grill) (KJTU/HIt) (BTUtBTU) (BTU/BTU) (KIITUIHR)

"/00. 0.112 0.4 0. 0.000 0.0 0.000 24.000 0.66"/ -26.902 0.34 0.31 -24.000

SUPPI,Y rOOiAUb'T NIHIHUN OIJTSIDE COOLIIIO I_TP.AC?IOH HZATIHO ADDITION
ZONI PLOW _ rkl_ FI,OM AIR Fl,0kl CAPACITY Sl_SIBt,E RATE CAPACITY PATE
14H4E (CF'14) (CFtl ) (IN) PATIO (CFI,I ) (KBTU/HR) (.qHlt) (KBTU/HR) (KBTUIHR) (KBTU/HR) I,IUI,?IPLII_ll

ZONE-1 ?00. 0. 0.000 0.001 0. 0.00 0.00 15.66 0.00 -26,4t 1.0

ZONE-2 ?00. 0, 0.000 0.00I 0. 0.00 0.00 1S.66 0.00 -24;,44; 1.0

9.36



$INGI,E F_ILY R_;IDERE CONVENTIONAl,DESIGN DOE-2.1E-001 Thu Nov 4 15_07_28 1993SDL RUN 2
CUb'TONWEIGHTINGFACTORS 2 zones - living a sleeping RUN2: RESV_ with vat spd ht pump
REPORT- SS-P LOAD, DERGY AND PART IEA5 DHW TANK OPERATION FOR PLAWrI WEATHER FILE- TRY CHICAGO
----- .... --.......o.... ........... ...°.. ....... ............_......... ...................... ....°.. ................... .......--...

TANK SIZE is 30.0 ( GAL ) HEATER CAP = 25,774 (KBTU/HR)FLOklRATE = 0.375 (GAL/NIH ) PUMP = 0.000 (KW)

UNIT IaOAD _IE_Y USE _ _ USE _P m_;ERG"f ........ Number of hours within each PART _ range ......... TOTAL
StM (MBTU) (IMH) (IC_) (KWH) 00 10 20 30 40 50 60 70 80 90 100 RUN

MONTHPEAK (KBTU/HR) (KW) (la4) (104) 10 20 30 40 50 60 70 80 90 100 . HOURS
... .... ........--.. ..... . ...... .-....° ...... ..-. .... . ...... .. . ...... . .... .......... . ........ . .... ....

JAN SON 2.781 978.461 0.000 0.000 558 0 0 0 0 124 0 62 0 0 0 744
PEAK 18,767 5.719 0.000 0.000
DAY/HR 311 9 311 9 31124 31124

FEB SUM 2.587 910.286 0.000 0.000 504 0 0 0 0 112 0 56 0 0 0 672
PEAK 19.330 5.890 0.000 0.000
DAY/HR 28/ 9 281 9 28/24 28/24

MAR SUN 2.809 988.242 0.000 0.000 558 0 0 0 0 124 0 62 0 0 0 744
PEAX 18.955 5,776 0.000 0.000
DAY/HR 31/ 9 311 9 31124 31124

AP_ SUN 2.584 909.023 0.000 0.000 540 0 0 0 120 0 0 60 0 0 0 720
PEAK 18.017 5.490 0.000 0.000
DAY/HR 301 9 301 9 301 1 301 1

NAY SUN 2.475 870.824 0.000 0.000 558 0 0 0 124 0 62 0 0 0 0 744
PEAK 16.703 5.090 0.000 0.000
DAY/HR 311 9 311 9 311 1 311 1

JUN SUN 2,207 776,454 0,000 0,000 540 0 0 0 120 0 60 0 0 0 0 720
PEAK 15.389 4.689 0.000 0.000
DAY/HR 301 9 30/ 9 301 1 301 1

JUL SUN 2,114 743.631 0,000 0,000 558 0 0 124 0 62 0 0 0 0 0 744
PEAK 14,263 4,346 0.000 0,000
DAY/HR 311 9 31/ 9 31/ 1 31/ 1

AUG SUN 2.058 724.058 0.000 0.000 558 0 0 124 0 62 0 0 0 0 0 744
PEAJ( 13.888 4.232 0.000 0.000
DAY/HR 311 9 31/ 9 311 1 311 1

SEP SUN 2.045 719,643 0,000 0,000 540 0 0 120 0 60 0 0 0 0 0 720
PF.AJ( 14.263 4.346 0.000 0.000

I DAY/HR 30/ 9 30/ 9 301 1 301 1

OCT SUN 2.253 792.550 0.000 0,000 558 0 0 0 124 0 62 0 0 0 0 744
PEN( 15.201 4,632 0.000 0.000
DAY/HR 31/ 9 311 9 31/24 31/24

NOV SUN 2.368 833.267 0.000 0.000 540 0 0 0 120 0 60 0 0 0 0 720
PEAK 16.515 5.033 0.000 0.000
DAY/HR 301 9 301 9 30124 30124

DBC SUN 2.642 929.540 0,000 0,000 550 0 0 0 124 0 0 62 0 0 0 744
PEAK 17,829 5.433 0.000 0.000
DAY1MR 31/ 9 31/ 9 31124 31124

YR SUN 28.922 10175.467 0.000 0.000 6570 0 0 368 732 544 244 302 0 0 0 8760
PEAK 19.330 5.890 0.000 0.000
MON/DAY 2128 2128 12131 12131

9.37



SINGLEF,_ILY RESIDENCE CONVENTIONALDESIGN DOE-2.1E-001 Thu Nov 4 15:07:28 1993SDLR_ 2
CUST014WEIGHTINGFACTORS 2 zones - living i sleeping RUN2, RESVVTwith vat spd ht pump
REPORT-SS-A SYSTD4MONTHLYLOADSSUI_JkJRYFOR SYS-I WEATHERFILE- TRY CHICAGO
-----------................ .......... ...................................... ...... . .......................... ...°. ..... ° ..... .-. ....

........ C O 0 L I N _ ................ HEATING ........... E L E C - " -

I(AXIMUN MAXIMUM _'C- MAXIM'JN
COOLING TIME DRY- k']ff- COOLING HEATING TIME DRY- WET- HEATING TRICk[, ELB:

ENERGY OF 14AX BULB Bb-l._a U)AD ENERGY OF MAX BULB BULB LOAD ENERGY LOAD
MONTH (MBTU) DY HR Ti_4P Tl]4P (KBTU/HR) (MB'_) DY HR Tlg4P TI_4F (KBTU/HR) (KMH) (KM)

0.00000 0.000 -7.629 12 8 -7.P -7.F -22.671 1822. 8.123

FEB 0.00000 0.000 -6.413 4 8 7.F 6.F -20.592 1314. 7.505

NAE 0.00000 0.000 -4.252 24 8 6.P 5.F -20.654 992. 7.524

AFB 0.05743 28 15 78.F 68.F 2.671 -1.407 8 8 30.F 27.F -12.513 616. 2.657

HAY 0.16748 21 14 85.F 75.F 7.676 -0.423 6 O 37.F 33.F -8.230 532. 2.143

JUN 0.93065 20 18 91.F 78.F 11.261 -0.011 1 8 50.F 49.F -1.595 512. 1.713

2.57592 13 17 97.F 78.F 13.634 0.000 0.000 623. 2.014

AUG 1.80715 26 17 94.F 76.F 10.031 0.000 0.000 573. 1.604

I
SEP 0.46676 11 15 87.F 72.F 8.689 -0,169 23 8 36.F 34.F -8.489 507. 2.173

OCT 0.01972 5 16 74.F 62.F 1,380 -0,940 21 8 30.F 29,F -11.251 580. 2.517

NOV 0.01912 2 13 74.F 61.F 2.095 -3.477 14 8 27.F 26.F -13.339 031. 2,867

DEC 0.00000 0.000 -6.139 9 8 13.F 12.F -18.121 1173. 5.013 •
..-. ........ . ............................. . ..........

TOTAL 6.044 -30.860 10075.

"MAX 13.634 -22.671 8.123

9.38



SINGLE FAMILYRESIDENCE CORVENTIORkLDESIGN DOE-2.1E-001 Thu Nov 4 15:07:28 1993SDL RUN 2
CUSTCM_EIGHYINGFACTORS 2 zones - living & sleeping RUN2_ RBSWY with WLr spd ht pump
REPORT-SS-H SYS'r_ MONTHLYLOADSSUIOiARYFOR SY$-I WEATHERFILE- TRY CHICAGO
.... ..... . .... .-- ..................... --°-..-o ........ .°. ...... ° .... . ..... ----°----------- .......................... - ..... .o.....

- -F A N R L R C..... F U E L H E A T.... F U R L` C O O L- - -E L` EC H E A T- - -E L E C C O O L- -

NAXINtM NAXINLM HAXINLM HAXINLM HAXI_flM
FAN FAN GASOIL GAS OIL GAS OIL` GAS OIL m.i_TRIC ELECTRIC ELECTRIC ELECTRIC

ERGY LOAD DIERGY LOAD DIRRGY I,OAD laqERGY LOAD ENERGY LOAD
NOIfI'H (KWH) (KW) (NB1_) (KBTU/HR) (NBTU) (KBTUIHR) (KWH) (KW) (IO_H) (IO_)

JAN 38. 0.111 0.000 0.000 0.000 0.000 1303. 6.668 3. 0.025

FEB 34. 0,111 0.000 0.000 0.000 0.000 848. 6.058 1. 0.02S

NAR 14. 0.111 0.000 0,000 0.000 0.000 500. 6.077 0. 0.025

APR 3. 0.071 0.000 0.000 0.000 0.000 147. 1.264 3. 0.167

NAY 1. 0,027 0.000 0.000 0.000 0.000 44. 0.797 9. 0.405

JUN 2. 0.044 0.000 0.000 0.000 0.000 I. 0.179 46. 0.685

JUL 7. 0.063 0.000 0.000 0.000 0.000 0. 0.000 138. 1.044

AUG 5. 0.036 0.000 0.000 0.000 0.000 O. 0.000 90. 0.640

SEP I. 0.030 0.000 0.000 0.000 0.000 19. 0.824 25. 0.474

OCT 2. 0.058 0.000 0.000 0.000 0.000 99. 1.137 2. 0.066

NOV 9. 0.095 0.000 0.000 0.000 0.000 358. 1.450 1. 0.102

DEC 24. 0.III 0.000 0.000 0.000 0.000 672. 3.585 0. 0.000
._-. ............................................ . .......................................................

TOTAL 141. 0.000 0.000 3991. 319.

NAX 0.111 0.000 0.000 6.668 1.044

9.39



SINGLE FAMILY RESIDENCE CONVENTIONAL DESIGN DOE-2.1E-001 Thu Nov 4 15_07_28 1993SDL RUN 2
CUSTONWEIGHTINGFACTORS 2 zones - living & sleeping RUN2_ RESVVTwith vat spd ht pump
REPORT- $S-P LOAD, _ERGY AND FJLRTLOAD HEATING IN SYS-I WEATHER FILE- TRY CHICAGO
................................ ..... ....... ..... ... ..... ..............................--.-----.------. ...... .... ....... . ..... ...

UHIT TYPE iS RESVVT HEATING-CAPACITY= -26.902 (KBTU/HR)HEATING-EIR • 0.306 (BTU/BTU)SUPPLY-FLOW • 700. (CFN)

UNIT LOAD ENERGY USE COMPRESSOR FAN ENERGY ........ Humber of hours wlthln each PART LOAD range .........TOTAL
SUN (I_TU) (KWH) (KWH) (KWH) 00 10 20 30 40 50 60 70 80 90 100 RUN

MONTHPEAK (KBTU/HR) (KW) (K'W) (IO¢) 10 20 30 40 ,_0 60 70 80 90 100 , HOURS
..........°.........°.......°....................... °... .... .... ..°. .... .... .... .... . ....... .... ....

JAN SUM -7.629 1303.220 592.846 38.354 CMP 15 52 52 109 135 62 25 27 19 30 92 618
PEAK -22.671 6.668 1.777 0.111 FAN 14 52 75 106 115 55 27 23 26 251 0 744
DAY/HE 12/ 8 O/ 0 8/12 0/ 0

FEB SUN -6,413 847.956 661.552 33.792 CMP 24 60 48 65 74 61 77 67 66 29 73 644
PEAK °20.592 6.058 1.824 0.111 FAN 19 61 64 60 75 54 60 64 49 165 0 671
DAY/MR 4/ 8 0/ 0 6/ 8 0/ 0

MAR SUN -4.252 500.242 426.469 13.923 CNP 91 148 108 140 103 31 16 5 8 7 31 688
PEAK -20.654 6.077 1.778 0.111 FAN 90 145 130 144 81 36 5 ii 7 47 0 696
DAY/HE 24/ 8 O/ 0 23/ 8 0/ 0

APR SUM -1.407 146.960 140.038 3.031 CMP149 99 66 35 29 6 1 1 0 0 0 386
FEAA -12.513 1.264 1.264" 0.071 FAN 141 I08 70 35 24 4 3 1 0 0 0 386
DAY/HE 81 8 O/ 0 81 8 Ol 0

MAY SUM -0.423 43._90 38.829 1.072 CMP123 47 14 3 2 0 0 0 0 0 0 189
PEAK -8.230 0.797 0.797 0.027 FAN 120 49 15 3 2 0 0 0 0 0 0 189
DAY/HE 6/ 8 0/ 0 6/ 8 0/ 0

JUN SUM -0.011 1.073 0.908 2.280 CMP I1 0 0 0 0 0 0 0 0 0 0 11
PZAK -1.595 0.178 0.137 0.044 FAN 11 0 0 0 0 0 0 0 0 0 0 11
DAY/HE 1/ 8 0/ 0 1/ 8 0/ 0

JUL SUM 0.000 0.000 0,000 7,440 CMP 0 0 0 0 0 0 0 0 0 0 0 0
PEAK 0.000 0,000 0.000 0.063 FAN 0 0 0 0 0 0 0 0 0 0 0 0
DAY/HR 31/ 1 0/ 0 01 0 0/ 0

AUG SUM 0.000 0.000 0.000 4.629 CMP 0 0 0 0 0 0 0 0 0 0 0 0
PEAK 0.000 0.000 0.000 0.036 PAN 0 0 0 0 0 0 0 0 0 0 0 0
DAY/HR 31/ 1 0/ 0 0/ 0 0/ 0

SEP SUM -0.169 18.503 15.942 1.413CMP 46 19 5 I 2 0 0 0 0 0 0 73
FP,AX -8.489 0.824 0.824 0.030 FAN 43 24 2 2 2 0 0 0 0 0 0 73
DAY/HE 231 8 O/ 0 231 8 O/ 0

OCT SUM -0.940 98.617 90.816 1.877 CMP 165 81 38 19 13 1 2 0 0 0 0 319
PEAK -11.251 1.137 1.137 0.058 FAN 151 96 37 26 3 3 1 2 0 0 0 319
DAY/HR 21/ 8 0/ 0 21/ 8 0/ 0

NOV SUM -3.477 358.398 350.825 9.398 CHP 114 131 98 106 91 60 22 4 2 0 0 628
PEAK -13,339 1.450 1.450 0.095 FAN 111 121 123 109 82 47 24 5 4 2 0 628
DAY/HR 141 8 0/ 0 26/ 8 0/ 0

DEC SUM -6.139 671.799 650.033 23.754 CNP 3 54 69 175 177 103 56 31 27 14 35 744
PEAK -18,121 3.585 1.805 0.111 FAN 10 50 90 175 147 102 53 36 22 59 0 744
DAY/HE 91 8 0/ 0 18/ 8 01 0

YR SUM -30.860 3990,640 2968.259 140.953 CMP741 691 498 653 626 324 199 135 122 80 23_i 4300
PEAK -22,671 6,668 1.824 0.111 FAN 710 706 606 660 531 301 173 242 108 524 0 4461
MON/DAY 0/ 0 0/ 0 2/ 6 0/ 0

9.40



SINGLEFAMILYRF.,SIDENCE CONVENTIONALDESIGN DOE-2.1_--001 Thu Nov 4 15.07z2E 1993SDL RUM 2
CUS?OHWEIGHTINGFACTORS 2 zones - living & sleeping RUN2z RESV_ with va4" spd ht pu_
REPORT-SS-P LOAD, DIERGY ANDPARTLOADCOOLINGIN SYS-1 WEATHERFILE- TRY CHICAGO
....... .... .................................. ....... ..... ....... ............- --. ........ ..... ....... ._ ......... .... ............ ..

UNIT TYPE is RESWT COOLING-CAPACITY= 24.000 (I(BTU/HR} COOLING-EIR= 0.343 (BTU/6TU) SUPPLY-FLOW= 700. (CFH)

UNIT LOAD ENERGY USE COMPRESSOR FAN ENERGY ........ Number of hours within each PART L_AD range ......... TOTAL
SIR4 (HBTU) (KWH) (KWH) (KWH] 00 10 20 30 40 50 60 70 80 90 100 RUN

NIONTHPEAK (KBTU/HR) (KW) (KW) (KW) 10 20 30 40 50 60 70 80 90 100 , HOURS
...........°.....................°.................. .... .... .... °... .... . .... ... .... .... .... .... ....

JAN SUM 0.000 3.150 0.000 38.354 CNP 0 0 0 0 0 0 0 0 0 0 0 0
PP.,/_ 0,000 0.025 0.000 0,111 F'AN 0 0 0 0 0 0 0 0 0 O 0 0
DAY/HR 31124 0/ 0 0/ 0 0/ 0

FEB SUM 0.000 0.675 0.000 33,792 CNP 0 0 0 0 0 0 0 0 0 0 0 0
PEAK 0.000 0.025 0.000 0.111 FAN 0 0 0 0 0 0 0 0 0 0 0 0
DAY/HR 28124 0/ 0 O/ 0 0/ 0

lIAR SUN 0.000 0.475 0.000 13.923 CNP 0 0 0 0 0 0 0 0 0 0 0 0
PEAK 0.000 0.025 0.000 0.111 FAN 0 0 0 0 0 0 0 0 0 0 0 0
DAY/HR 31124 01 0 Ol 0 O/ 0

APE SUN 0.057 3.366 2.816 3.031 CNP 39 5 0 0 0 0 0 0 0 0 0 44
PEAK 2.671 0.167 0.167 0.07] FAN 32 12 0 0 0 0 0 0 0 0 0 44
DAY/HR 28115 01 0 27/17 01 0

MAY SUM 0.167 8.939 7.614 1.072 CHP 61 17 5 0 0 0 0 0 0 0 0 83
PEAK 7.676 0.405 0.405 0.027 FAN 46 23 9 4 I 0 0 0 0 0 0 83
DAYIHR 21/14 O/ 0 21114 0/ 0

JUN SUN 0.931 46.431 46.306 2.280 CHP 172 104 42 3 3 0 0 0 0 0 0 324
PEAK 11.261 0.685 0.685 0.044 FAN 109 106 61 35 7 5 I 0 0 0 0 324
DAY/HR 20118 0/ 0 20118. 0/ 0

JUL SUM 2.576 137.547 137.547 7.440 CMP 208 139 132 65 29 8 0 0 0 0 0 581
PEAK 13.634 1.044 1.044 0.063 FAN 141 120 09 96 74 43 15 3 0 0 0 581
DAY/HR 13/17 0/ 0 13118 0/ 0

AUG SUM 1.807 90.252 90.252 4.629 CMP 208 145 101 41 I 0 0 0 0 0 0 496
PEAK 10.031 0.640 0.640 0.036 FAN 136 128 92 76 52 12 0 0 0 0 0 496
DAY/HR 26/17 01 0 26/17 0/ 0

SEI) SL_I 0.467 24.540 23.465 1.413 CMP 127 37 23 3 0 0 0 0 0 0 0 190
PEAK 8.689 0.474 0.474 0.030 FAN 89 51 27 17 6 0 0 0 0 0 0 190
DAY/HR 11115 0/ 0 11115 0/ 0

OCT SUM 0.020 2.171 0.921 1.877 CHP 31 0 0 0 0 0 0 0 0 0 0 31
PEAK 1.380 0.066 0.066 0.058 FAN 31 0 0 0 0 0 0 0 0 0 0 31
DAY/HR 5/16 0/ 0 5116 0/ 0

NOV SUM 0.019 1.232 0.907 9.388 CHP 15 0 0 0 0 0 0 0 0 0 0 15
PEAK 2.095 0.102 0.102 0.095 FAN 10 5 0 0 0 0 0 0 0 0 0 15
DAY/HR 2/13 0/ 0 2113 0/ 0

DEC SUM 0.000 0.000 0.000 23.754 CHP 0 0 0 0 0 0 0 0 0 0 0 0
PEAK 0.000 0.000 0.000 0.111 FAN 0 0 0 0 0 0 0 0 0 0 0 0
DAY/HR 31/24 0/ 0 O/ 0 0/ 0

YR SUM 6.044 318.778 309.828 140.953 CMP 861 447 303 112 33 8 0 0 0 0 0 1764
PEAK 13.634 1.044 1.044 0.III FAN 594 445 278 228 140 60 16 3 0 0 0 1764
MONIDAY 0/ 0 01 0 7113 0/ 0

9.41



I
I

$IliGI,E FAMILY RRSIDENOE CONVEWI'IONALDESIGN DOE-2.1E-001 Thu Nov 4 15:07:28 1993SDL RUN 2
CUSTOHWIlOHI'ING FACTOP..q 2 zones - living & sleeping RUN2: RESVV'I'rich vat |pd h_ pump
MPORT- 88-Q HEATPUMPCOOLING$L_giARYFOR 8YS-1 W"r_THERFILE- TRY CHICAGO
... .... ....................... ..... .............................................. .... ...0.............. ...... ..... ..... ....°.....

UNIT RUN TOTAL LOAD ENERGYIN AUXII,IARY SUP UNIT SUP UNIT WASTEHEAT WASTEHEAT INDOORFAN
TIME ON UNIT TO UNIT ENERGY LOAD ENERGY GENERATED USE ENERGY

(HOURS) (NBTU) (HBTU) (14STU) (NBYU) (14BTU) (NB'ru) (14BI'U) (HBTU)
.......... 0.......,.. .. .... .... .......... .......... .... .... .. .......... .......... .... ....... .........

,7AN 0, 0. 000 0. 000 0.011 0.000 0.000 0. 000 0. 000 0.000 0.023

FI_B O. 0. 000 0. 000 0.002 0.000 0.000 O.000 0. 000 0. 000 0.00S

NAR 0. 0. 000 0. 000 0.002 0.000 0.000 0. 000 0. 000 0. 000 0.001

APR 7. 0. 057 0. 010 0. 002 0.000 0. 000 0. 000 0. 000 0. 000 0. 000

NAY 20. 0.1(;7 0. 026 0.00.5 0.000 0.000 0. 000 0. 000 0.000 0.001

3UM 111. 0.931 0.158 0.000 0.000 0.000 0.000 0.000 0.000 0.000

017L 294. 2.576 0.4(;9 0.000 0.000 0.000 0.000 0.000 0.000 0.025

AUG 214. 1.007 0.308 0.000 0.000 0.000 0.000 0.000 0.000 0.016

$EP 57. 0.4(;7 0. 080 0. 004 0. 000 0. 000 0. 000 0. 000 0. 000 0. 004

OCT 2. 0. 020 0. 003 0.004 0.000 0.000 0. 000 0. 000 0. 000 0.000

NOV 2. 0. 019 0.003 0.001 0.000 0. 000 0. 000 0. 000 0. 000 0. 000

DEC 0. 0. 000 0. 000 0.000 0.000 0. 000 0. 000 0. 000 0. 000 0. 000
... ..... . ..................... ° ..... . ...... ° ............ . . .......................................

).HNUAL 708. 6.044 1.0S? 0.031 0.000 0.000 0.000 0.000 0.000 0.084

CSPF (WITH PARASITICS) = 5.16 (BTU/BTU)

CSPF (MITHOUTPARASITICS) • 5.72 (BTU/BTU)

9.42



SINGLE Fk_IILY RUlDENOE CONVENTIONALDESIGN DOE-2.1E-001 Thu Nov 4 15_07128 19925DI, RUN 2
CUSTOI_WEIGHTINGFACTORS 2 zones - livLno & sleepLng RUN21 RE�VVT with va.r spd h_ pump
REPORT- 9S-0 HEAT PUI4FHEATING S_%IMARYFOR SYS-I WEATHER FILE- TRY CHICAGO

UNIT RUN TOTALLOAD _EROY IW AUXILIARY SUP UNIT SUP UNIT WASTEHEAT WASTEHEAT DEFROST INDOORFAN
TEME ON UNIT TO UNIT ENERGY LOAD ENEI_Y G£NERATED U�E LOAD _IERGY

(HOURS) (I_STU) (I@TU) (14BTU) (NBTU} (MBTU) (NmTU} (NWI'U) (MRTU) (MBTU)

JAN 573. -5.573 2.023 0.018 -2.407 2.407 0.000 0.000 -0.351 0.108

FEB 589. -6.128 2.258 0,011 -0.625 0.625 0.000 0.000 -0.340 0.110

NAR 521. -4.324 1.456 0.024 -0.225 0.229 0.000 0.000 -0.300 0.046

APR 201. -1.506 0.478 0.024 0.000 0.000 0.000 0,000 -0.100 0.010

NAY 57. -0.433 0.133 0.017 0.000 0.000 0.000 0.000 -0.009 0.002

JS'N 1. -0.011 0.003 0.001 0.000 0.000 0.000 0.000 0.000 0.000

JUL O. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

AUG 0. 0.000 0.000 0,000 0.000 0.000 0.000 0.000 0.000 0.000

SEP 23. -0.176 0.054 0.009 0,000 0.000 0.000 0.000 -0.007 0.001

OCT 131. -0.987 0.310 0.027 0.000 0,000 0.000 0.000 -0.047 0.006

NOV 457. -3.729 1.197 0,026 0,000 0.000 0.000 0.000 -0.252 0.032

DEC 706. -6.546 2.219 0.006 -0.068 0.060 0.000 0.000 -0.475 0.081
....... .......... ..... ..... ...... °. ..... ....... .. ....... . ......... .... ..... ........ .... .°........

ANNUAL 3260. -29.413 10.131 0.162 -3,327 3.327 0.000 0.000 -1.880 0.397

HSPF IWITH PARASITICS} • 2.23 (BTU/BTU)

HSFF (WITHOUTPAPAS/TICS} = 2.29 (BTU/B?U)
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SINGI_ FAHILY RDIDENC:E CONVEI_IONAI,DESIGN DOt-2.1E-O01 ?hu Nov 4 1S207i28 19935DL RUN 2
CUgPOt4_IEIGH'PINGFAG"POPS 2 zonel - living & mleeping RUN2: US'VV? with va.r |pd ht pUml_
I_POIVP- $S-IP ZONE D_IJ+ID 9_Y IN SYS-1 FOR7,ONE-1 WL4?HERrILE- TRY CHICAGO
.! .....+ + + m.el. +e. w.s w em. _ l+.l. +l.ee.e eel wile .t. +q* t..el le ieee el. e.e..el e. i e.le e. e eleell IW le +...m. * ime re. ! el I I+ +le* .e+ te.elel .le.e

.... DENANDS ....... BASEBOARDS ..... TEMPERATURES .... LOADS NOT NET- *

HEAT HUT ItAXDIUN 14AXI](UI4 NINI_
ID_P,AC'I'ION ADDlrI'ION llASEBOAI_ IlUEBOA3D 7,Ot,t ZONE HOURS HOOPS

ENERGY ENERGY ENERGY [DAD TIfF TI_IF UNDER UNDER
NONTH (HIffLI) (I(_U) (141flU) (KII'I'UIHR) (r) (F) HEATED COOLED

3Alq 0. 00000 -4.406 0. 00000 0.000 ?O. 1 59.9 10 0

FEB 0. 00000 -3.?46 0.00000 0.000 70 I 59.9 2 0

lq.kl_ 0. 00000 -2.6Y/ 0.00000 0.00O 70 1 59.9 1 0

AFR O.054?0 -0. 920 O.00000 0.000 ?'1 9 60.0 0 0

N,k,Y 0. 13653 -0. 321 0. 00000 0.000 80 1 60.0 0 0

DUN 0.6"/623 -0.011 0.00000 0.000 83 3 '70,1 0 0

01_ 1..50671 0. 000 0. 00000 0.000 85 0 '7"/.9 0 0

AUG I. 11;795 0.000 0. 00000 0.000 84 I 77, 9 0 0

$EP O. 35392 -0.143 0.00000 0.000 81 9 60.1 0 0

OCT 0. 01906 - 0.6"/3 0. 00000 0. 000 7"/ 9 60.0 0 0

NOV 0. 01900 -2. 213 0. 00000 0.000 "F1.9 60.0 1 0

DEC 0,00000 -3.65"/ 0. 00000 0.000 70.1 59.9 2 0
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SINQLIIrAHZLYRIr,.SIDtNCI CONVI_N'r1oNA2,DI[SIGN DOg-2.18-001 ?hu Nov 4 1S_09J201993SDLRUN 2
CU_GI WE1Oh'I'Ik'OtrACTORS 2 zonee- living & sleeping Rt_l 2s IGSW? vith vtr 8pdhr. pump
UPOI_- SS-O T_PIE_TUIU_SCAI_tRPLO? SYS-I fOR _:)HIE-I wlr_TH|RFILE- TRY CHICAGO
4eee .m4e OeQ eo ee s etue_e _ ee ee ee*eeeete ee eee.e _a.ueee a eei.u, et eeee_ee eeo_ e_ eeQ e e _e *_ *mese _oo4. m * *_me a_.*. ee e_o * _ et *_.t *eQ im_ ot e4te e

To'r_ HOUUAT?DII)|RA?UI_|LIIVL ANDTII_ OFDAY

HOUR INq 2 3 4 S 6 ? ! ! 10 11 12 IPN 2 3 4 S 6 ? 8 9 10 11 12 TO_AJ,
eee eee eeo eoe eee e_e enea eee see tee oee eee e_* _o_ ooe eoe e_e eee eee eeu oe. hoe mee eee _oeee

ADOVBiS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

80-8S 24 lS 13 8 9 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 48 t3 31 241

75-00 0 4 0 1 0 0 44 40 40 ?0 93 110 120 121 122 124 123 110 116 114 107 ? 4 9 1523

?0-?S 0 0 0 0 0 0 S9 105 133 13t 131 120 130 129 132 130 13S 139 133 142 144 120 0 0 2029

65-?0 0 0 0 0 0 0 t ;32 95 ?S SO 4S 42 31 30 42 40 42 50 43 44 4S 2 1 $31

60-65 141 144 147 152 144 149 124 0 0 0 0 0 0 0 0 0 0 0 0 0 0 S 151 140 1297

BELON60 31 35 38 30 40 44 43 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22 299

nit sna nnl san 8nl Inn ulu 818 888 man nun nun tit 8un nut ill mnn tan tun nun ann uln ann nsn uunn
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IIllClLK PAHZLYRrJZDIrJ4Cl C:_IO_AZ, I)UION DOI-2.Zt-001 Th+ ,or i 1S_0?_2! 1993tl)1, I_ |
CUgI'(:NM||OH'P][NOPACTOU _ IOfl@8 - ||Y|Ng I l|e/Ipirtg I_JI 2_ RJrJJ_ w_th yfu' ipd h_ pu_p
UP|R?- SI-F ZOF,'ICDID(AI_ |_Oi_JY ;H SYi-! PORZOHB-2 I_.,ATHH F;LI_- TRY CHICAGO
is elm,e# _eeel elleel et. s 4ee ee el,* ee _ em * * s,m e s s *..e eee ea eee _s*_ e_ sees e*o oee _ee e_ sa * s_ oe ee_ ._, e. eelo es e, e e ms e* eemetee el. s* eels oe eel a Qse.* J w tmQ 4oe ellee

.... D|MAHD| ....... iA||IOARDI ..... T|MP|RATUR|S .... LOADS NO? M|T- *

HI_'L" HIU4? HAXZN_I NAXZ]N_ NZH|i4UIN
IX?BAt?ION ADI)I'?IOlt BASEBOARD BASILIIO_D tOHI _OH| HOUU HOUU

BIqlROY r,nAoY MAOY LOAD ?EllP ?l_P UFfl)U uNor.n
NOI_H (H]lTU) IN.U) (NIITU) (KJ?U/HR) IF) IF) Hl_Tlm COOLED

,TJUt 0.00000 -3.330 0.00000 0.000 63.1 S?.0 4 0

N8 0.00000 -2.743 0.00000 0.000 IS.0 $9.9 0 0

MAJ 0.00000 -1.tS6 0.00000 0.000 45.4 59.9 0 0

APR 0.0001| -0.494 0.00000 0.000 ?9.9 S9.9 0 0

NAY 0.01644 -0.106 0.00000 0.000 |0.0 40.0 0 0

0.18752 0.000 0.00000 0.000 80.0 64.1 0 0

0.0312S 0+000 0.00000 0.000 80.0 75.0 0 0

AUG 0.4954? 0.000 0.00000 0.000 80.0 73.3 0 0

SIP 0.00770 -0.027 0.00000 0.000 80.0 40.0 0 0

0C5' 0.00000 -0.274 0.00000 0.000 77.0 60.0 0 0

NOV 0.00000 °1.291 0.00000 0.000 71.8 59.9 0 0

DgC 0.00000 -2.S50 0.00000 0.000 61.9 59.9 0 0
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JlliO_ FNNILY RIUIIDENCB COffVl_1OIG2, DNICml DO|-2.1E-O01 ?hu Nov 4 1§a07_21 Ig93PDL RUN 2
CUSTOMW|IOHTINO F;_"_OU 3 :onet - living 6 Ile4uing IIUI+2! I_P rich VLu' Ipd ht
UpOlrr. Pl-I NOtrrKI,Y U?ILZTY ;did IrUl_ US| IUNi_IIY t_T.A?HERFZLI- TRY CHICAGO

ILICTIIiC_Y
NSTIII- 1

I_/UNI?s 3413,/KWH
eJoe_eee, e e *m_ i o eee e e m.le qeescJ a

JAN
IIROY COltIUNI_ION (UNrI'JI/NO) 2100. I)
PUK DIB4MD (UNI?I/Ht OR DAY) 13.1

IPL4KDAY/NA 12/ l
Irlm

NIIOY _1_1Ol! IUNZ?IINO) 2334,3
PEAKDINAIHDIUN1_SIHIt OiltDAY) 13.4

Pr,KK DAY/HA 41 0

ENERGYCOHUHF?ION (UN_IINO) I910.l
PEAKDINAHD |UNI_|/HR OR DAY) 13.3

PEAKDAY/HA 24i 0
APt

KROY COIIll,;1411TIOII(UNIT|/NO) 1S24,?
PEAKDtNNID (UNPJrSIHROR DAY) l.l

PlUU(DAY/HA 01 0
NAY

Ir4!lOY COIGUM_IOIt (UNM'|IHO) 1402.4
PEAKDIINA_D (UNI_$/H$ OR DAYi ?.2

FSAK DAYIHB 6/ 0

ILqROY COHUMP?ION (UHITSlHO) 1280. S
PlLkKDIJUUiD (UNIYSIHR OR DAY) 6.2

Pr,AK DAYIHR 11 0

I_J_I_Y CONSUMPTION(UNIT$1140) 136&.3
PEAKDIAND (UNZTSIHROR DAY) l.O

PEAK DAY/NR 31 |
Ar_

IL'HEROYCONSUMFTIOll(UNIT$1HO) 1296,6
PEAKDI)IAND (UNI?$/H$ OR DAY) S.?

PEAKDAY/HR 27/ 0
II|P

I_l_Y COtglUHPt'ZON(UNI?S/NO) 1226.4
iPBAKDID@diD(UNI?$tHR OR DAY) 6.5

PEAKDAY/HR 23/ 0

I_CROYCOltSU|4P?ION(UHIT$/HO) 1372.9
PIAK DOIAND (UNIT$/HR OR DAY) '7.1

PEAK DAY/HR 21/ 8
NOV

L_HICIKIYCOHSI_qHPI'ION(UNITS/NO) 1564.5
Pr,AK DOIAND (UitI?S/HR OR DAY) 7.9

PIr.AXDAY/HA 261 8
DB:

SHEROYCOHSUN_'XON(UNrrs/HO) 2102.6
FEAKDID4AND(UHITS/HR OR DAY) 10.4

PEAKDAY/HR 91 8

?OrAl,
|HEIKIY CONSUMFTION(UNITS/YR) 20250.9
Pi_K DIN4AJID(UNI?$/HR OR DAY) 13.0
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SI_LI rANILY RBIPI_C| CO_VBRtION_, DILqlON DOt-2.1[-001 ?hu Hov 4 1S:0_a20 199]PDL RUN 2
CUfM'CNWE%GRrINOVACTOM 2 zoner - livLn9 6 Bleeping RUN2_ MgVVT wi_h vu epd ht pu_p
UPOI_- PS-D FLJd4q'LOP,D| SA?IJFIRD WtP..A?HERFILE- ?RY CHICAGO

IELBL'TRICALLON)g kqltt4SUPPLIZO Pc'r OF ?ORALU:)AD
e'a*.me'memie..aee.e..*.e ee.e.e.e*.*tem e..mee..eee..e*e.

ZI,I_RlcrrY 303S09 tO0.O
amlltssIaQm#u 81tmmSRsmRamEllll

LOADS&YISFIZD 20250.9 100.0
_A/,IX_OOel tq,Am' 302S0.e

9.49
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8INGLZ rMZLY RDIDENCE CONVENTIONJ_LDESIGN DOE-2.11-001 Thu Nov 4 1St07=28 1993PDL RUN 2
CUS't'OHNEIOH'I'INOFACTOU 2 zones - living (, sleeping RUN2s IUCSVV?rich va.r epd ht p_p
MPOI_- P$-D PLANTLOADSSATISFIED HFJ_?HERFXLE- TRY CHICAGO
.............................................................................................................. (COHTII,NEI))........

• SUle_RY OF 1_Og NI_

I_KL U)M) TO?M, PIIAK HOUU
TYP| OF' /.ON) LOAD SATISFIED OVlllU_.qD OVIRI,GM) OVIIRI,,OM)I,)

(H81_) (IMP) ()llrl_) (HlrrU)
emmm mee,meee _e m_m em m_ e_eememem_ eeoeeoaee4* m_mm ¢mee me_e mmmaememee em_._eom

ILIL"TItlCAI, bOA_i tg. 1 iS. 1 O.000 0.000 0

9.50



SINGLE FAN]LY RF.qID_I4CS CONVENTIONALDESIGN DOE-2.1E-001 Thu Nov 4 15:07z28 1993PDL RUN 2
CUSTOMWEIGHTINGFACTORS 2 zones - living k slempLng RUN2: RE_ with vm.r spd hc pump
REPORT- EEPS BUILDING DERGY PERFORMAI_ESUIOIARY WEATHERFILE- TRY CHICAGO
0..--..........0.0. ...... . ..... ......--...................... .... ................................. .......... ...0.. ..... .....0......

_IERGY TYPE; ELECTRICITY
UNITS: BTU

CATEGORYOF USE

SOURCEUSES 19.2

SPACEHEAT 10.1

SPACECOOL 1.1

PUMPS& NISC 0.2

vmq'l'FANS 0.5

SUPPLWFHEAT 3.3

DOMHOTWATER 34.7
.... ......

TOTAL 69.1

TOTAL SITE mqERGY 69.11 MBTU 58.8 KBTU/SOFT-Y_GROSS-AREA 58.8 KBTU/SOFT-YRNET-AREA
TOTAL SOURCEI_I£RGY 207.36 HBTU 1'76.3 KBTU/SQFT-YRGROSS-AREA 176.3 KBTU/SOFT-YRNET-AREA

PERCI_ITOF HOUI_SANYSYSTEm4ZONEOUTSIDEOF THROTTLIt_GRANGE- 0.2
PERC_IT OF HOURSANYPLANTLOADNOT SATISFIED - 0.0

NOTE" ENERGYIS APPORTIONEDHOURLY TO ALL END-USE CATEGORIES.
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SINGI,E FMZLY RESIDENCE CONVENTIONALDESIGN DOB-2olB-001 ?hu Nov 4 15107.28 1993£DL RUN 2
CUSTON WEIGHTINGFACTORS 2 zones - living & mleepLng RUN 2: RESVVT _i_h vturspd ht pump
REPORT- F,S-D _II.'.RGYCOST SUI@L_Y
...................... ...... .........-........................................ .... ............................. .... ...............

ERED TOTAl, VIRTUAG
ENERGY C_ROE IUtT£ RATE USED

IFPILI'TY-RATE RESOURCE NETEI_,S UNITSIYR {$) ($ILrNIT) ALL YEAR?

E_,EC-COST m.BCTRZCITY I 2 3 4 5 20251. kWH 1593. 0.0787 YF_

GAS-COST HATUIIAG-P.._ 1 2 ) 4 S O. '1_£N4 O. O.0000 YES

t8 sm_lmalsm t

1593.

ENERGYCOST/GIIOSSBLDOARF._: 1.35
ENF_GYCOb"r/NL'r BI,DGARF._: 1.35

9.52



Single Family Residence -- System 3

SDL PROCESSOR INPUT DATA

Thu Nov 4 15807:28 1993SDL RUN 3

* 334 •
" 335 * TITLE 1,IRE-5 *RUN 3: RESYSwith central AC and gain fuurnace* ..
* 336 °
* 337 ° SYSTm4S-REPORT SUN@.RY=(SS-A.SS-H,SS-F,$S-O) ..
* 338 °
* 339 ° $ The house cooled by a conve_tional central air
* 340 * $ conditioner and heated by a gas f_rnace.
* 341 * $ The hot water heater l| also gas.
* 342 ° $ In this climate the furnace is a .,_re
* 343 * $ reasonable choice than a heat pump for heating.
* 344 "
* 345 * $ ..... SCHEDULES..... $
* 346 *
* 34"/ " HEAT-1 ,SCHEDULE THRUDEC 31 (ALL) (1,7)(60)
* 348 " (8,22) (70)
* 349 * (23.24) (60) ..
* 350 * HEAT-2 =SCHEDULE THRUDEC 31 [ALL) (1,24)(60) ..
* 351 *
* 352 * COOL-1 =SCHEDULE THRUDEC 31 (/CtL,) (1,24) (78) ..
* 353 *
* 354 * $ ..... Living zone...... $
* 355 *
* 356 * ZONE-I =ZONE DESIGN-HEAT-T=70 DESIGN-COOL-T=?8
* 357 " ZONE-TYPE=CONDITIONED
* 358 * ASSIGNED-CFM=350
* 359 * HEAT-TDIP-.e_H=HEAT-1
* 360 * COOL-TEMP-SCHzCOOL-I •.
* 361 *

* 362 * $ ..... Sleeping zone ...... S
• 363 *
* 364 ° ZONE-2 =ZONE LIKE ZONE-I HBAT-TD4P-SCH=HEAT-2
* 365 * BASEBOARD-CTPL=THERMOSTATIC
* 366 * BASEBOARD-RATING:-5000
* 367 * ASSIGNED-CFM-350 ..
* 368 *
* 369 * $ ..... AIR CONDITIONERAND GAS FURNACEPARAMETERS..... $
* 370 °
* 371 " SYS-I -SYST_ SYSTEM*TYPK-RESYS ZONE-NAMES=(ZONE*I.ZONR-2)
* 372 * HEAT-SOI_,CE=FlJRNACE SUPPLY-CFN=700
* 373 * COOLING-CAPACITY:24000 HEATII_3-CAPACITY=-50000
* 374 ° COOL-SH-CAP=16000
* 375 * HAX-SUFPLY-T:140 NIN-SUPPLY-T:57
* 376 ° COOLING-EIR=.343 FURNACE-AUX=I00 ..
* 377 *
* 378 * PIJu'_l = PLANT-ASSIGNMENT SYSTEM-NAMES = (SYS-1)
° 379 * DHW-TYPE:ELECTRIC
* 380 * DHW-GALIMIN = .375
* 381 * " DIN-SCH = DHWSCH-1..
* 382 *
* 383 * DI'NSCH-1 ,,SCHEDIR.,E THRU DEC31 (ALL)
* 384 * (1,7) (O) (8,9) (1.0) {10, 12) (0) (13,14) (.05)
* 385 * (15,17)(0)(18,21)(.67)(22,24)(0) ..
* 386 * GqD ..
* 387 * COMPUTE SYST_4S ..
* 388 *

9.53



* 389 " INPU'I' F1.,AJfl'..
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PDL PROCESSOR INPUT DATA

Thu Nov 4 1S_07z29 1993PDL RUR 3

" 390 " PLANT1= FIJ_T-ASSIGNMEltT ..
" 391 *
" 392 " PLANT-I_POR? SUMMARY={BEPS,PS'B) ..
" 393 *
t 3941" l_qD ..
° 395 t COMPUTEPI._i'l' ..
" 396 ,
" 397 t INPUTECONOMICS ..

9.55



EDL PROCESSOR I N PUT DATA

Thu Nov 4 15107:28 1993EDL gUN 3

t 398 t ECONOMICS-REPORTSUHI4ARY=(ES-D) ..
" 399 "
" 400 " ELEE-COST ,, UTILITY-PATE RESOURCE,, ELECTRICITY
* 401 * BI_CK-CHAEGES• (ELCOST) ..
t 402 *
" 403 . E,.,COST = BLOCK-CHARGEBLOCK1-TYPE. ENERGY
" 404 " BLOCKI-DATA= (800,.065,400,.080,I,.I0) ..
" 405 "
t 406 t GAS-COST = UTILITY-RATE RESOURCE • NATURAL-GAS
* 407 t ENERGY-CHG ,, .55 ..
" 408 t END ..
" 409 " COMPUTEECONOMICS..
" 410 ° STOP .,
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I

SINGLE FAMILY RF.C;IDENCE CONVENTIONALDESIGN DOB-Z.IE-001 Thu Nov 4 15z07_28 1993$D/, RUbl 3
CUSTOMWEIOHTINOFACTORS 2 zones - iiving & ||eepln9 RUN3s RESYSwith centra/ ACaJ_d gas fur
RE:IK)RT-5V-A SYSTEMDZSlON PARAMETERS SYS-I _/EATHERPII, E- TRY CHICAGO
.,.......-...-----.--.----..........-............................................... .... ....................... .... ................

SYSTE]4 SYSTEM ALTITUDE _R AREA NAX
TYPE MUT_TIPLIER fSQFT ) PEOPLg

9YS-I R£SYS I. 000 1176.0 O.

SUPPLY RETURN OUTSIDE COOLII_3 HEATI_3 COOLING HEATING
F_ _.!_ DELTA-T FJ_i ELEC DEI,TA-T AIR CAPACITY S_$IBL[ CAPACITY EIR EIR

(CFN ) (K'W) (F) (CFII,I ) (IN) {Le) RATIO (KBTU/HP.) (SHR) (KBTU/HR) (BTU/BTU) (BTU/BTU)

"/00. 0.090 0.4 O. 0.000 0.0 0.000 24.000 0.667 -50.000 0.34 0.3"/

SUPPLY EXHAU_I' NINIMUM OUTSl DE COOLIi_ EXTRACTION HEATING ADDITION
ZONg _ FLOW IrAM _ AIR _ CAPACITY $1_SIBLE RATE CAPACITY RATE

(CF14) (CFtl ) (K_) EATIO (CFN ) (KBTU/HI_) (SHR) (KBTUIHR) IKBTU/HR) _KBTUIHR)HULTIIq,IP,R

7.,O1_-1 350. 0. 0,000 1.000 0, 0.00 0.00 7,92 0.00 -25,12 1.0

7,ONE-2 350. O. 0.000 1.000 O. 0.00 0.00 '7.82 0,00 -30.12 1.0

9.57



$1NOLE FAMILY RESIDENCE CONVENTIONAL DESIGN DOE-2.1E-001 Thu Nov 4 15107s28 19939DL RUN 3
cu�rol4WEIOh'rINGFACTORS 2 zones - living_ sleeping RUN 3_ P_SYS with central AC and gal fur
RER)RT- SS*P LOAD, DtEI_Y AND PARTLOADDIN TANKOPERATIONFOR_1 WEATHERrILE- TRY CHICAGO
--.--..-....... °.. °.................... ° ........ °. °°....................° .................................°..... .... . °.... °......

TANK SIZE ix 30.0 ( GN, ) HEATERCAP • 25.774 (KaTU/HR) FLOWRATE-, 0.375 ((_dJ/NIN ) Pb14P• 0.000 (KW)

UNIT LOAD ENI_I_Y USE RCV I_ USE FUHPENFRGY ........ Number of hours v/chin each PARTI,ON) range ......... TOTAL
S_ (I<B?U) Ik'_) (KWH) IK_) 00 10 20 30 40 50 60 70 80 90 100 RUN

MONTHPP.J_ (KBTU/HR) (KW) (K'd) (KW) 10 20 30 40 50 60 70 80 90 100 _ HOUI_
....................................°............... °... ...,. .... .... .°.. .... .... .. ..... ° .... ..°. ....

JAH SUN 2.781 978.461 0.000 0.000 5S8 0 0 0 0 124 0 I;2 0 0 0 744
PEAK 18.767 5.719 0.000 0.000
DAY/HE 311 9 31/ 9 31124 31/24

FEB SUN 2.587 910.286 0.000 0.000 504 0 0 0 0 112 0 56 0 0 0 I;72
PEAK 19.330 5.$90 0.000 0.000
DAY/HE 28/ 9 281 9 28124 20124

MAR SUtl 2.809 988.242 0.000 0.000 558 0 0 0 0 124 0 62 0 0 O 744
PEAK 18.955 5.776 0.000 0.000
DAYIHR 311 9 31/ 9 31124 31124

APE SUN 2. 584 909. 023 0.000 0.000 540 0 0 0 120 0 0 60 0 0 0 720
PEAK 18,017 5.490 0.000 0.000
DAY/HE 30/ 9 30/ 9 30/ 1 30/ 1

MAY' SUE 2.4? 5 870. 824 0. 000 0,000 558 0 0 0 124 0 62 0 0 0 0 744
PEAK 16.'/03 5.090 0.000 0.000
DAY/HE 311 9 31/ 9 31/ 1 31/ 1

JXJN SUM 2.207 776.454 0.000 0.000 540 0 0 0 120 0 60 0 0 0 0 720
PEAK 15.389 4.689 0.000 0.000
DAY/HR 30/ 9 30/ 9 301 1 30/ 1

JUT, SUM 2.114 743.631 O.000 0.000 558 0 0 124 0 62 0 0 0 0 0 744
PEAK 14.263 4.346 0.000 0.000
DAY/HE 311 9 311 9 311 I 311 I

AUG SUM 2.058 724.058 0.000 0.000 558 0 0 124 0 62 0 0 0 0 0 744
PEAK 13.888 4.232 0.000 0.000
DAY/HE 311 9 31/ 9 311 1 311 1

.9gP SUN 2.045 719.643 0.000 0.000 540 0 0 120 0 60 0 0 0 0 0 720
PEAK 14.263 4.346 0.000 0.000
DAY/HE 301 9 30/ 9 301 1 30/ 1

OCT SUM 2.253 792.550 0.000 0.000 558 0 0 0 124 0 62 0 0 0 O 744
PEAK 15.201 4.632 0.000 0.000
DAYIHR 311 9 31/ 9 31124 31124

NOV SUM 2.368 833.267 0.000 0,000 540 0 0 0 120 0 60 0 0 0 0 720
PEAK 16.515 5.033 0.000 0.000
DAY/HR 301 9 301 9 30124 30/24

DEC SUN 2.642 929.540 0.000 0.000 558 0 0 0 124 0 0 62 0 0 0 744
PEAK 17.829 5.433 0.000 0.000
DAY/HE 311 9 311 9 31/24 31124

YR SUM 28.922 10175.467 0.000 0.000 6570 0 0 368 732 544 244 302 0 0 0 8760
PEAl( 19.330 5,890 0.000 0.000
lION/DAY 2128 2/28 12131 12131

. 9,58



$II_LE FAMILYRESIDENCE CONVENTIONALDESIGN DOE-2. IE-001 Thu Nov 4 15:07828 19939DL RUN ]
CUSTOMWEIGHTINGF/_CTOI_ 2 zone| - living k sleeping RUN3: USYS with central kC and gas fur
REPORT-SS-A SYSTEMHONTHLYLOADSSLMMARYFOR SY9-1 WEATHERFILE- TRY CHICAGO
e..-...--------------------------..-................................................-......,--......-..........,...--.....,,---.o,. - -

........ C 00_ _ N(] ................ H E _ T IN(] ........... _- _ E _ " " '*

NAXDIVI,I VAXIm,'N E.,EC- _ IIRSl
COOLING TIME DRY- WET- COOLING HP.ATING TiRE DRY- WET- HEATING TRICAL 851_

ENERGY Or MAX BULB BULB LOAD ENERGY OF NAX BULB BULB LOAD ENERGY LOAD
NONTH (MBTU) DY HR TIMP ?BI4P (KBTU/HR) (MBTU) DY HA ?iMP TBtP (KBTU/HR) (kWH) (IN)

J_q 0.00000 0.000 -8.S08 12 8 -7.V -7.F -34.310 577. 1.595

FEB 0,00000 0.000 -7.208 4 8 ?.F 6.F -28.366 516, 1.543

lIAR 0.00000 0.000 -4.982 24 8 6.F 5,F -28.403 553. 1,544

APE 0.11741 28 15 78.F 68.F 5.48? -1.745 8 8 30.F 29.f o18.675 523, 1,670

HAY 0.31255 21 14 85.F 75.F 10.998 -0.599 6 8 37.F 33.F -13.952 543. 1.773

JUN 1.49266 20 18 91.? 78.F 13.441 -0.024 1 8 50.F 49.F -3.564 670. 2.500

JUT, 3.61637 13 17 97.F 78.F 15.402 0.000 0.000 937. 2.752

AUG 2.67579 26 17 94.F 76.F 12.303 0.000 0.000 828. 2.329

$EP 0.75123 11 15 87.F 72.F 10.882 -0.269 22 8 34.F 31.F -13.994 580. 1.895

OCT 0.05¢_2 5 16 74.F 62.F 2.916 -1.251 21 8 30.F 29.F -16.991 520. 1.506

NOV 0.03497 2 13 74.F 61.F 4.121 -4.144 26 8 25.F 22.F -20.043 533. 1.502

DEC 0.00000 0.000 -6.976 9 8 13.P 12.F -24.634 567. 1.534 "
.. ............ ..... .... ..... .-. ............. . ....... ..

TOTAL 9.052 -35.706 7348.

MAX 15.402 -34.310 2.752

9.59



|INaLm rAHILY IILIIDEHC| ¢_ZONAL DDIOH DOI-2.1|-001 Thu gov 4 1SI07,21 i99]$DL IUH )

CU_'OII WEiGtffIHO rACTOU 2 songs - living k |le_ing RUtl 31 I)_Y| with central AC and gas fur
PJK)RT- _$-H gYIP_m4HOI4_HLYLOADS |_O4J_Y FOR |YS-I YR._?H|RrILE- TRY CHICAGO

- -P A H | L EC ..... r u E [, H | A ? .... r u EL C O OL- - -II L 8 C H |A ?- * -| L | C C O O L- -

I4_XIMUH N_Ig_ NXXIH_ K_XI)Ng MAXIHUN
FNg rAN 0.I_I OIL (]AS OIL ONI OIL ONI OIL gLIL'TRIC I_gCTMIC L%I_CTRIC I_.,I_'TRIC

I_IlP.ROY I_AD Dil_lY LOAD IIII_OY /.,GAD I_ilL'ROY LIOAD leNlROY LC)AO
MOI_H (kWH) 1_) (NITU) (XITU/HR) (NBTO) (KBTUIHRI (i_) (KH) (K_n4) (KW)

3J_l 15. 0.061 12.924 48.384 0.000 0.000 47. 0.412 37. 0.0S0

rlI| 13. 0.051 11.039 40.750 0.000 0.000 39. 0.382 33. 0.050

MAR 9. 0,051 7.099 40.799 0.000 0.000 34. 0.313 33. 0.0S0

APE 4. 0.033 2.944 27.$43 O.000 0.000 19. 0.350 39. 0.671

MAY 3. 0.049 1.132 21.34S 0.000 0.000 6. 0.260 S6. 1.165

_3N 0. 0.050 0.123 6,575 0.000 0.000 0. 0.000 200. i.442

3UL lB. 0.0?2 0.074 0.100 0.000 0.000 O. 0.000 441. 1.743

AUG 13. 0.057 0.074 0.100 0.000 0.000 0. 0.000 337. 1.393

$EF 4. 0.053 0.546 21.403 0.000 0.000 1. 0.186 112. 1.182

OC_ 2. 0.030 2.2[0 25.542 0.000 0.000 [0. 0.194 30. 0.468

NOV ?. 0.036 6.656 29.699 0.000 0.000 2?. 0.340 36. 0,556

DEC 12. 0.044 10.913 35.848 0.000 0.000 40. 0,373 37. 0.050

.TOTAL 107. 56.43? 0.000 223. 1393.

MAX 0.072 48.384 0.000 0.4[2 1.743

9.60



IIHOL| WANZLYRUtDEHCII CONVII_IONAI, DIe|ION DoE-2.[E-00! ?hu Nov 4 ZSs07:20 1993SDL RUN 3
CUOTONWEIOHTIHOPACTOU 2 zones - living & lie,ping RUN]z USYS rich central AC and 9a| fur
UPOIIT- S$-P LOAD, ENEItOYAHDPAJRTIOAD HEATINGIN |YS-I WEATHERWILE- TRY CHICAGO

UNIT TYP| t| RUY| HEATING-CAPACITY• -S0.000 (KBTg/HIt) HEATING-gilt = 0.3?0 (BTU/BTU) 0UPPLY-FION • 700. (CF)I)

UNrI' L_)AD EHIIRCIYU_I| CONPIUUISOArAM I_l|llOY ........ Humber of h_r8 vithLn each PARTLOADr_ge ......... ?O?AJ[,
SUN (NIITIJ) (K_) (K_) (i(MI) O0 10 20 30 40 50 60 ?0 00 90 100 RUN

MOWI'HFLECK(Klt?g/HR) (1(tl) (Kill) (ICe/) 10 20 |0 40 S0 60 70 i0 90 100 , HOLqUI

3All _ -0.S00 4.7.232 0.000 14.9S? CSe 0 0 0 0 0 0 0 0 0 0 0 0
PIL_ -34.310 0.412 0.000 0.0(;1 r_ S? 23? 204 1(;9 40 6 3 0 0 0 0 .716
DAY/Hit 12/ I 0/ 0 01 0 0/ 0

[
F|e SUN -?.208 30.912 0.000 12.6"/9 Clip 0 0 0 0 0 0 0 0 0 0 0 0

PIL_ °20.366 0.302 0.000 0.0Sl rAN ?2 213 236 109 16 3 0 0 0 0 0 649
DAY/HIt 4/ 0 0/ 0 0/ 0 0/ 0

MAR M -4,902 33,644 0.000 8,723 clip 0 0 0 0 0 0 0 0 0 0 0 0
PI?_ -20.403 0.303 0.000 0.0S1 WAN141 368 .70 4S 4 2 0 0 0 0 0 630
DAY/HA 24/ 0 0/ 0 O/ 0 01 0

APll _ -1.745 10.924 0.000 3.620 CNP 0 0 0 0 0 0 0 0 0 0 0 0
PP_ -10.6.75 0.350 0.000 0,033 WAN106 134 19 3 0 0 0 0 0 0 0 342
DAY/HA 0/ il 0/ 0 O/ 0 0/ 0

MAY $1314 -0.599 6.205 0.000 2.$30 CNP 0 0 0 0 0 0 0 0 0 0 0 0
PP..AJ( -13.952 0.260 0.000 0.049 FAN 136 2? 0 0 0 0 0 0 0 Q 0 1./1
DAY/HR 6/ 0 01 0 O/ 0 0/ 0

31331 SUN -0.024 0.000 0.000 ./.$52 CHP 0 0 0 0 0 0 0 0 0 0 0 0
PP.AK -3.564 0.000 0.000 0.058 rAN 13 0 0 0 0 0 0 0 0 0 0 13
DAY/HA 1/ 0 0/ 0 0/ 0 0/ 0

3131, SUN 0,000 0.000 0.000 17.734 CMP 0 0 0 0 0 0 0 0 0 0 0 0
PP.,AJ( 0.000 0.000 0.000 0.0"/2 WAN 0 0 0 0 0 0 0 0 0 0 0 0
DAY/HR 31/ I 0/ 0 0/ 0 0/ 0

AU(] SUM O.000 0. 000 0. 000 13.182 ClIP 0 0 0 0 0 0 0 0 0 0 0 0
PEAK 0.000 0.000 0.000 0.05.7 WAN 0 0 0 0 0 0 0 0 0 0 0 0
DAY/HE 31/ I 0/ 0 0/ 0 0/ 0

SEW SU)I -0,269 1.284 0.000 4.351 CHP 0 0 0 0 0 0 0 0 0 0 0 0
PEAK -13,994 ' 0.186 0.000 0.053 PAN 54 15 2 0 0 0 0 0 0 0 0 ./1
DAY/HE 22/ 0 Ol 0 01 0 0/ 0

OCT SUN -1,251 10.115 0,000 2.442 CHP 0 0 0 0 0 0 0 0 0 0 0 0
PP..AK -16.991 0.194 0.000 0.030 WAN20? 66 15 3 0 0 0 0 0 0 0 29i
DAY/HR 211 0 OI 0 OI 0 OI 0

NOV $L_4 -4. 144 26.828 0.000 "7,457 CHP 0 0 0 0 0 0 0 0 0 0 0 0
PEAK -20,043 0.340 0.000 0.036 PAN 1'70 208 96 15 l 0 0 0 0 0 0 5'70
DAY/HR 26/ 0 O/ 0 01 0 0/ 0

DEC SUM -6.976 40.045 0.000 12,255 CNP 0 0 0 0 0 0 0 0 0 0 0 0
PEAK -24.634 0.3"/3 0.000 0.044 FAN 62 322 256 50 6 0 0 0 0 0 0 "/04
DAY/HR 9/ 0 O/ 0 OI 0 01 0

Y'R SUM -35.'706 223.18.7 0.000 10"7.491 ClIp 0 0 0 0 0 0 0 0 0 0 0 0
PP..AK -34.310 0.412 0,000 0.0?2 WANI090 16'/0 906 402 67 11 3 0 0 0 0 425?
NON/DAY 0/ 0 OI 0 O/ 0 0/ 0

9.61



IIINOL| rA/IILY It_lDltClt CONVEI_IONIJ, DtSlGN DO1_-2.11-001 ?hu Nov 4 150070211199301)L IlUN 3
CU_C_I W|IOH_INO FACTORS 2 zonu • l tying & sleeping RUH3t RI_Y$ with eentrai AC:_nd gas tur
MK)_- $S-P LXl),D, I_|ItGY _ID F_J_?L_)_DCOOLXI_ ;N SY|-I W.J_?HERP;L|- YRY CHICAO0

UHX_TYP| Ls ItLIY| COOI,;NQ*CkPACXTY, 24.000 (KJITU/HIt} ¢OOLZNO-ItXit• 0.1343 (sTu/Irru} suPPLY-_ = 700. (CFtt)

INXT LOAD IDllml_YUSE COMPlklUISOitrkN I_IRGY ........ Iku_ber of houri vtt:h[n q,tch PARTLOADrlmge ......... TOTAL
SUN (HIr_) (KWH) (t(_) (tt_ltt) 00 10 20 30 40 50 60 ./0 80 90 100 RUN

MONTflPrJLK(KOYU/HR) (KW) (KW) IKN) 10 20 30 40 $0 60 ./0 i0 90 100 , HOUI_

JAN SLIM 0.000 3'7.000 0.000 14,9S'7 CNP 0 0 0 0 0 0 0 0 0 0 0 0
IpIr_ 0.000 0.000 0.000 0.041 rAN 0 O 0 0 0 0 0 0 0 0 0 0
DAY/HIt 31/2A 0/ 0 01 0 0/ 0

rill SUN 0,000 3:3.400 0,000 12,679 CHP 0 0 0 0 0 0 0 0 0 0 0 0
Fr,AK 0.000 0.000 O.000 0.05i PAN 0 O 0 0 0 0 0 0 0 0 0 0
DAY/HIt 28124 01 0 01 0 01 0

NAIl SUN 0.000 :33.200 0.000 8..723 CHIP 0 0 0 0 0 0 0 0 0 0 0 0
IPlPd( 0.000 0.000 0.000 0.051 rAN 0 0 0 0 0 0 0 0 0 0 0 0
DAY/HIt 31124 0/ 0 0/ 0 0/ 0

APIl SUH 0,11"/ 38.539 21.4139 3.620 CMIP 2'/ 21 2 0 0 0 0 0 0 0 0 50
IPIr,N( 5.48.7 0.670 0,4'/0 0.033 FAN 18 22 10 0 0 0 O 0 0 0 0 50
DAY/HIt 28/15 01 0 28115 0/ 0

NAY .gun 0.313 56.440 4./.490 2.538 CMIP 4:3 32 18 3 2 0 0 0 0 0 0 98
PEAl( 10.998 1.115 1.165 0.049 IrAN 32 32 18 11 3 2 0 0 0 0 0 90
DAY/HR 21/14 0/ 0 21/14 0/ 0

,J'IJN SUN 1.493 200.257 199.95'7 7.552 CMP 8'7 112 96 38 4 S 0 0 0 0 0 342
PrJd( 13.441 1.442 1.442 0.058 fAN 63 68 98 67 34 5 S 0 0 0 0 342
DAY/HR 20/18 OI 0 20118 0/ 0

,3UL SUN 3.416 441.365 441.365 1'7../34 CMP 104 110 141 133 42 25 ? 0 0 0 0 590
FEAK 15.402 1.'743 1.743 0.072 FAN ./i 8"7 85 113 105 .76 33 11 1 0 0 590
DAYIHR 13t17 0/ 0 13/18 O/ 0

AUG SUN 2.676 336.8'70 336.8.78 13.182 CMP 104 130 145 87 43 3 0 0 0 0 0 512
PEA)( 12.303 1.393 1.393 0.05"/ [rAN 80 88 100 102 03 51 8 0 0 0 0 512
DAY/HR 26/17 0/ 0 24117 0/ 0

S|P SUN 0.751 111.845 107.195 4.351 ClIP 69 68 3"/ 18 6 0 0 0 0 0 0 198
FP-.k,K 10.882 1.182 1.182 0.053 FAN 54 44 4"/ 2'7 19 "7 0 0 0 0 0 198
DAY/HR 11/15 01 0 11115 0/ 0

oc'r SUN 0.051 29.901 14.751 2.442 CMP 42 2 0 0 0 0 0 0 0 0 0 44
PEN( 2.914 0.468 0,468 0.030 FAN 34 $ 0 0 0 0 0 0 0 0 0 44
DAY/HR 5/16 O/ 0 5/14 0/ 0

NOV SUM 0.035 36.396 6.046 7.457 CMP 6 8 0 0 0 0 0 0 0 0 0 14
PEAK 4.121 0.506 0.556 0.036 FAq 4 S 5 0 0 0 0 0 0 0 0 14
DAY/HR 2/13 01 0 2/13 O/ 0

DEC SUM 0.000 3"/.200 0.000 12.255 Clip 0 0 0 0 0 0 0 0 0 0 0 0
PF.J_K 0.000 0.050 0.000 0.044 FAN 0 0 0 0 0 0 0 0 0 0 0 0
DAY/HR 31/24 0/ 0 0/ 0 0/ 0

1'3 SUN 9.052 1392.511 11'/5.322 107.491 CliP 482 491 439 2'79 11./ 33 .7 0 0 0 0 1848
PEAK 15.402 I.'7413 1.743 0.0"/2 FAN 363 354 366 320 246 141 46 11 I 0 0 1848
NON/DAY 0/ 0 0/ 0 '7/13 01 0

9.62



|]HlObZ irANZbYIII_|DI_NCE CONVENTIONAl,DES|ON DO|-;l. tl_-O0! Thu Nov 4 1SI0"/,28 1993SDL RUN 3
Cus'rc_I WEZGHTZNGFACTOU 2 zones - living & sleeping RUN2s RESYSwith central AC lind gal fur
UPORI'- SS-Q HII_? FLItIPCOOLIHOSLIIOIARYleOR SYS-I Wr..kTHEAFZL[- TRY CHICAGO

UNI? RUN ?O?AL lOAD DII_]Y IN AtrAII,IJ_AY SUP UHI? SOP t_1I? klA3?l HILk? _l_g HI_T :NDOOI_FAH
T_l_ OH UNIT TO LINrl, I_£1RGY LOAD I_IEAGY OI_I_NAI'_ U_;| DIEeOY

(HOb'U) (rot't/) (lal?U) (NB'rU) (Nlrl'U) IHWl'U) (HIrPU) (Hm'U) (NB'I'U)

0. 0. 000 0. 000 O.121 0.000 0.000 O.000 0. 000 0.000 0.000

I_ll O. 0.000 0. 000 O. 114 0.000 0.000 O.000 0. 000 O.000 0.000

NAIR 0. 0. 000 0.000 0.11:3 0.000 0.000 O. 000 0.000 0.000 0.000

AFII S. O. 117 O.07:3 O,OSII O.000 O+0 O0 O.OOO O.000 O.000 O.002

NAY 1:3. 0. ]1:3 0,16:3 0.030 0.000 0.000 O.000 O.000 0.000 0.00S

d1JN 62. 1. 493 O.682 0.001 0.000 0.000 O.000 O.000 0.000 O.026

Jl_ 151, 3.616 1.506 0.000 0.000 0.000 0.000 0.000 0.000 0,061

AUG 111. 2.676 1.150 0.000 0.000 0.000 0.000 0.000 0.000 0.045

$11F 31. 0.751 0. 366 0.016 0.000 0.000 0.000 0.000 0.000 0.01:3

OC? 2. O.051 O. 050 0.052 0.000 O.000 O.000 O.000 O.000 O. 001

NOV 1. O.035 0. 021 0.104 0.000 0.000 0. 000 0. 000 0.000 0.001

DIP: O. 0. 000 0. 000 0.127 0.000 0. 000 0. 000 0. 000 0. 000 0.000
....... .......... .......... .......... ........,.. .......... .......... .......... ..,........ .......,... +

AHNUAL 37"/. 9,052 4.011 0.741 0.000 0.000 0.000 0.000 0.000 0.153

CSFF (WI?H FARASITICg) • 1.85 (BTUIBTU)

CSFF (WITHOL,_'PA.qAsITICg) = 2.26 (B_J/B?U)

9.63



SIHGLZ FN4ILY RESlDEIRE ¢ONVfI_IOHN, DESIGN DOZ-2. ]i-O01 Thu Nov 4 1S_0?a28 1993SDL,RUtl 3
CUSTONWEIGH?IXaFACTOP,S 2 zones - llving & sleeping JUH )s I_SY$ wL_h cenr.rli! AC lind gall fur
UlPOI_- $$oQ HEATIL_IP HEATXIdOSI_I4ARY FOR SySol N_ATHERFZLI_- TRY CHICAGO

UNIT RUN TOTALLOAD ENI_3Y ZN At;XlLZARY SUP UNIT SUP UNIT WA.gT|HIP.ATWASTEHEAT DI_ROS'? INDOORrAN
TiME ON UNIT TO UNIT ENERGY LOAD ENERGY GENERATED UJJE t,_D ENERGY

(HOUIIS) (L'OITU) ()OITU| (NBTU) (NBTU) ()OtTU) (NBTU) (KB?U) (NIffU) INBTU)

JAN 167. "8.346 12.866 0.0S8 *0.161 0.000 0.000 0,000 0.000 0.0Sl

i rib 142. -7,07S 10.984 O,OS3 -0.133 0.000 0.000 0.000 0.000 0,043

MAR 97. "4.$68 7.83S O.06S "0,11S 0.000 0.000 0.000 0.000 0.030

APR 34. "1.680 2.876 0.069 -0 06S 0.000 0.000 0.000 0.000 0.010

NAY 13. "0.578 1.059 0.073 "0,031 0.000 0.000 0.000 0.000 0.004

0. "0.024 0.0Sl 0,072 0.000 0.000 0.000 0.000 0.000 0.000

3UL O. 0.000 0.000 0.074 0,000 0.000 0.000 0.000 0.000 0.000

AgO 0. 0.000 0.000 0,074 0.000 0.000 0,000 0.000 0.000 0.000

SIP 5. -0,264 0.47S 0.071 "0,004 0.000 0.000 0,000 0.000 0.002

OCt' 24. °1.216 2,138 0.072 °0.035 0,000 0.000 0.000 0.000 0.007

NOV 81. "4.053 6.592 0.064 "0,092 0,000 0.000 0.000 0.000 0.025

DEC 137. -6.839 10.753 0.06I -0.137 0.000 0.000 0.000 0.000 0.042
..°.... .......... .......... .......... .......... .......°.. .°........ .......°.. .......... ..........

Ak'NUAL &99. -34.944 55.631 0.806 -0.762 0.000 0.000 0.000 0.000 0.214

HSPF (WITH PAIIASITICS) . 0.63 (BTU/BTU)

XSPF (WITHOUT PARASITICS). 0.64 (BTU/BTU)

9.64



SINGLE FAMILY RESIDENCE CONVENTIONAL DESIGN DOE-2.1E-001 Thu Nov 4 15:07.28 1993SDL RUN 3

CUSTOM WEIGHTING FACTORS 2 zones - living k sleeping RUN 3: RESYS with central AC and gas fur
REPORT- SS-F ZONE D[_M4D SUMMARY IN SYS-I FOR ZONE-I WEATHER FILE- TRY CHICAGO
....... .... .......... ........ . ...... ...... .... ........°........... ................ ........ ................................... ...-

.... DEMANDS ....... BASEBOARDS ..... TEMPERATURES .... LOADS NOT MET- -

HEAT HEAT MAXIMUM MAXIMLM MINIMUM

EXTRACTION ADDITION BASEBOARD BASEBOARD ZONE ZONE HOURS HOURS

ENERGY ENERGY ENERGY LOAD Tin4P TEM P UNDER UNDER

MONTH (MBTU) (MBTU) (MBTU) (K.BTU/HR) (F) (F) HEATED COOLED

JAN 0.00000 -4,173 0.00000 0.000 70.2 6_. 0 0 0

FEE 0.00000 -3. 536 0.00000 0.000 70.3 60. I 0 0

MAR 0,00000 =2.430 0.00000 0.000 77.7 60. I 0 0

APR 0.05157 -0.837 0.00000 0.000 77.9 60.2 0 0

P_AY 0.12684 -0.288 0.00000 0.000 78.0 60.2 0 O

JUN 0. 63479 -0.012 0.00000 0.000 78. I 64.1 0 0

JUL I.50851 0.000 0.00000 0.000 78.2 7I.7 0 0

AUG I.12160 0.000 0.00000 0.000 78.1 68.9 0 0

SEP 0.32900 -0.132 0. 00000 0.000 78.0 60.2 0 0

OCT 0.02248 -0. 604 0.00000 0.000 77.8 60.2 0 0

NOV 0.01657 -2.023 0.00000 0.000 77.9 60.2 0 _) .

DEC 0.00000 -3.418 0.00000 0.000 "70.2 60. I 0 0

%

9.65



SINGLE FAMILY RESIDENCE CONVENTIONAL DESIGN DOE-2.IE-00[ Thu Nov 4 15.07:28 1993SDLRUN 3
CUSTOIIWEIGHTING FAC2_)RS 2 zones - living & sleeping RUN 3: RESYS with central AC and gas fur
REPORT- SS-O T_24PERATURESCA2TER P[_)T SYS-t FOR %ONE-I WFATHER FILE- TRY CHICAGO
............... ..... ..... ............... . ......... .. .... ............ ...... **..... .... ....°.. .......... ........°. ...... ...........

TOTAL H_RS AT T_PERATURE LEVEL _ TIME OF DAY

HOUR _ 2 3 4 5 6 7 $ 9 10 11 12 IPH 2 3 4 5 6 7 8 9 10 11 12 TOTAL
... -........................... .... . .............°............. °..... ........

ABOVE85 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

80-85 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

75-80 77 6.5 49 42 42 48 73 77 87 97 119 133 149 153 160 159 159 149 149 146 140 133 128 100 2634

70-75 59 61 66 61 56 52 112 276 276 268 246 232 216 212 205 206 206 216 216 219 225 201 36 49 3972

65-70 37 37 42 41 44 47 8 12 2 0 0 0 0 0 0 0 0 0 0 0 0 29 59 46 404

60-65 192 202 208 221 223 218 172 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 142 170 1750

BE.,Ol¢60 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

==-- ==s .-ge= _=z _e-_ =::== -.,eE _= =z_ wz_ ==E z=-- =E-- :I:= z:-- _ee_ === ==5 88z === tm= ,e== =¢!ez _=-- ::==_

9.66



SINGLE FAMILY RESIDENCE CONVENTIONAL DESIGN DOE-2.1E-001 Thu Nov 4 15,07:28 1993SDL RUN 3

CUSTOH WEIGHTING FACTORS 2 zones - living & sleeping RUN 3_ RESYS with central AC and gas fur
REPORT- SS-F ZONE DEMAND Stay IN SYS-I FOR ZOO/E-2 WEATHER FILE- TRY CHICAGO
............. .... .......... ....... . .... ......... ......... ..-........... ..... ................. ............. . ............ . ..... ....

.... DEMANDS .... BASEBOARDS ..... TEMPERATURES .... LOADS NOT MET--

HEAT HEAT MAXIMUM MAX IM_ MINIMUM

EXTRACTION ADDITION BASEBOARD BASEBOARD ZONE ZONE HOURS HOURS

E_IERGY Et/ERGY ENERGY LOAD TEMP TID4P UNDER UNDER

NONTH (MBTU) (MBTU) (MBTU) (KBTU/HR} (F) (F) HEATED COOLED

JAN 0.0O000 -4.258 -0,16120 -I .406 69.7 60. I 0 0

FEB 0. 00000 -3.608 -0.13281 -I. 302 69.9 60. I 0 0

I_R 0. 00000 -2.488 -0.11482 -I. 306 74.3 60. ! 0 0

APR 0.04349 -0.859 - 0.06459 -I.193 75.9 60. I 0 0

MAY 0.10747 -0.297 -0,02118 -0.888 75.5 60,2 0 0

JUN O. 54881 -0.012 0,00000 0.000 76.2 63. I 0 0

J_ 1.33571 0.000 0.00000 0.000 76.8 70.0 0 0

AUG O,98452 0.000 0.00000 0. 000 76.8 67.3 0 0

SEP 0,28614 -0.136 -0,00438 -0.635 76.7 60.2 0 0

(AT 0,01911 -0.620 -0.03452 -0.662 76.0 60.2 0 0

NOV 0,01396 -2.068 -0.09156 -1.161 75.8 60.1 0 0 .

DEC 0,00000 -3.489 -0.13667 -1.272 69.4 60.1 0 O

9.67



SINGLE FAMILY RESIDENCE COI_HTIONAL DESIGN DOE-2.1E-001 Thu Nov 4 15:07:28 1993SDL RUN 3

CUSTOH WEIGHTING FACTORS 2 zones o flying & sleeping RUN 3: RESYS wlth central AC and gas fur
REPORT- SS-O TZHPERATURE SCATTER PLOT SYS-I FOR ZOHE-2 WEATHER FILE- TRY CHICAGO

T_AL HOURS AT T_24PERATURELEVEL _ TIHE OF DAY

HOUR LkM 2 3 4 5 6 7 8 9 10 11 12 1PH 2 3 4 5 6 7 8 9 10 11 12 TOTAL

JLBOVE85 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

80-85 0 0 0 0 0 0 0 0 0 0 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0

75-80 44 36 30 26 26 26 0 5 8 ? 0 17 37 68 95 115 120 119 107 90 78 58 40 54 1206

70-75 78 71 68 64 61 55 86 86 88 100 129 124 123 102 79 62 53 51 60 70 75 88 103 78 1954

65-70 40 48 46 47 46 51 105 274 269 258 236 224 205 19S 191 188 192 195 198 205 212 206 44 39 3714

60-65 20_ 210 221 228 232 233 174 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 178 194 1886

EELO'A60 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

=== _== m=m zs_ mlm zsm =in =zm z--_ 8:= 'ezt ==,e .-_B =B= ==-- === === z'e= =z= =ge_ _el= =81 I=_ Isl _ms_

9.68



i

SINGLE FAMILY RESIDENCE CONVENTIONAL DESIGN DOE-2.IE-001 Thu Nov 4 15:07:28 1993PDL RUN 3
CUSTOM WEIGHTING FACTORS 2 zones - living & sleeping RUN 3z RESYS with central AC and gas fur
REPORT- PS-B MONTHLY UTILITY AND FUEL USE SL_ARY WEATHER FILE- TRY CHICAGO
....... ........ ...... ... ......... ........ .... .................. .... ..° ...... ......... ...... . ....... ... ..... . .... ................°

ELECTRICITY NATURAL-GAS
METER-I METER-I

MONTH BTU/UNIT: 3413./KWH 100000./THERM
...°.. ...... ....... .... ....... ...... ...

JAN
ENERGY CONSUMPTION (UNITS/NO) 1555.3 129.2
PEAK D_4AND [UNITS/MROR DAY) 7.2 0.5

PEAK DAY/MR 12/ 8 12/ 8
FEB

ENEMY CONSIR4PTION(UNITS/NO) 1426,7 110.4
PEAKD_IAND (UNITS/HR OR DAY) 7.3 0.4

PEAK DAY/HR 41 8 41 8

ENERGY CONSUMPTION{UNITS/NO) 1541.5 79.0
PEAKDI_D (UNITS/HR OR DAY) 7.2 0.4

PFAK DAY/MR 24/ 8 241 8
APR

ENERGYCONSLR4PTION(UNITS/NO) 1432.4 29.4
PEAKDD4AND(UNITS/HR OR DAY) 6.9 0.3

PEAKDAY/HR 8/ 8 8/ 8
NAY

ENERGYCONSUMPTION (UNITS/NO) 1413.7 11.3
PEAKDBHAND (UNITSIHROR DAY) 6.5 0.2

PEAKDAY/HE 61 8 61 8
,,TUN

ENERGYCONSUMPTION IUNITSIHO) 1446.6 1.2
PEAKD_IAND (UNITS/HROR DAY) 6.7 0.1

PEAKDAY/HR 30/ 8 11 8
JUL

ENERGYCONSUHPTIOfl(UNITS/MO) 1680.4 0.7
PEAK D/_D (UNITS/HROR DAY) 6.5 0.0

PEAKDAY/HR 3/ 8 11 2
AUG

ENERGYCONSU]4PTION(UNITS/HO} 1551.8 0.7
PEAKD_tAHD (UHITStHR OR DAY) 6.1 0.0

PEAKDAY/HR 161 8 I/ 2
SEP

ENERGYCONSUMPTION{UNITS/NO) 1299.4 5.5
PEAKDEMAND(UNITS/HR OR DAY) 6.1 0.2

PEAKDAY/HR 11/ 8 22/ 8
OCT

ENERGY CONSUMPTION (UNITS/NO) 1312,7 22.1
PFAK DD4AND {UNITS/HROR DAY) 6.0 0.3

PEAK DAY/HR 21/ 8 21/ 8
NOV
ENERGY CONSUMPTION (UNITS/NO) 1366.2 66.6
PEAK DD4AND {UNITS/HROR DAY) 6.4 0.3

PEAK DAY/HR 26/ 8 26/ 8
DEC

ENERGY CONSUMPTION (UNITS/MO) 1496.7 108.1
PEAKDD4AND(UNITS/HROR DAY) 6.8 0.4

PEAKDAY/HR 9/ 8 9/ 8
..... . .................. . ..... °.... ....

TOTAL
ENERGYCONSUMPTION (UNITSIYR) 17523.6 564.4
PEAK DEMAND (UNITS/HROR DAY) 7.3 0.5
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SINGLE FAMILY RESIDENCE CONVENTIONAL DESIGN DOE-2.1E-001 Thu Nov 4 15_07:28 1993PDL RUN 3
CUSTOM WEIGHTING FACTORS 2 zones - liv_ng & sleeplng RUN 3_ RESYS with cenural AC and gas fur
REPORT- PS-D PLANT LOADS SATISFIED WEATHER FILE- TRY CHICAGO
..... .... ... ..... .-......... °..... ...... ..®.°.... .... ............-. ......... .. °........° ............ ......... ...... °.............

ELECTRICALLOADS _ SUPPLIED Pt_ OF TOTAL LOAD
......................... ........... .... ......°........

ELECTRICITY 17523.6 I00.0
mmlmwlmEmRmmts mg_tt'_=mm==s_===s

LOAD SATISFIBD 17523.6 100.0
TOTALLOADON PLANT 17523.5
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SINGLE FAMILY RESIDENCE CONVENTIONAL DESIGN DOE-2.1E-001 Thu Nov 4 15:07:28 1993PDL RUN 3
CUSTOH WEIGHTING FACTORS 2 zones - living & sleeplng RUN 3: RESYS with central AC and gas fur
REPORT- PS-D PLANT LOADS SATISFIED WEATHER FILE- TRY CHICAGO
.............................................................................................................. (CONTINUED)........

Sm44ARYOF LOADS HEr

TOTAL LOAD TOTAL PEAK HOURS/

TYPE OF LOAD LOAD SATISFIED OVERLOAD OVERLOAD OVERLOADED
(I_TU) (MBTU) (N_U) (MBTU)

.---.-.-............. .......... .......... .......... ........ ....... .....

ELIrTRICAL LOADS 59. S S9.8 O.000 0.000 0
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SINGLE FAMILY RESIDENCE CONVENTIONAl, DESIGN DOE-2.1E-001 Thu Nov 4 15:07z28 1993PDL RUN 3

CUSTOM WEIGHTING FACTORS 2 zones - llvlng & sleeping R_I 3: RESYS with central kC and gas fur
REPORT- BEPS BUILDING ENERGY PERFORMANCE SUMMARY WEATHER FILE- TRY CHICAGO
----------------°-----------------------------.-.--I .-..--.....-.....---.-------------------------.------------------------------

ENERGY TYPEz ELECTRICITY NATURAL-GAS

_ITS: RBTU

CATEGORY OF USE

SOURCE USES 19.2 O. 0

SFACE HEAT 0,8 56.4

SPACE COOL 4,0 0.0

PUMPS & MISC 0,7 0.0

VDIT FANS O. 4 0.0

DOI_OT WATER 34,7 O. 0

TOTAL 59.8 56.4
r')

TOTAL SITE ENERGY 116.24 NBTU 98.8 KBTU/SOPT-YR 0ROSS-AREA 98,8 KBTU/SQFT-YR NBT-AREA
TOTAL SOURCE ENERGY 235,87 MBTU 200,6 KBTUISQFT-YR GROSS-AREA 200.6 KBTUISQFT-YR NET-AREA

PERCENT OF HOURS ANY SYSTEM ZONE OUTSIDE OF THROTTLING RANGE = 0.0

PERCENT OF HOURS ANY PLANT LOAD NOT SATISFIED = 0.0

NOTE: ENERGY IS APPORTIONED HOURLY TO ALL END-USE CATEGORIES.
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SINGLE FAMILY RESIDENCE CONVENTIONAL DESIGN DOE-2.1E-001 Thu Nov 4 15:07,28 1993EDL RUN 3
CUSTOe4WEIGHTING FACTORS 2 zones - living& sleeping RUN 3: RESYS wlch central AC and gas fur
REPORT- ES-D ENERGY COST S_%IMARY
--------..--............................................................................ .... .................--.....--......--....

METERED TOTAL VIRTUAL
nHERGY CNARGE RATE PATE USED

UTILITY-RATE RESOURCE METERS UNITS/YR ($) (S/UNIT) ALL YEAR?
---------....1 ... ................ ........... ................,... .......... .......... ....-....

ELSC-COST ELECTRICITY I 2 3 4 5 17524, M 1320. 0.0753 YES

QAS-COST NATURAL-G_ I 2 3 4 S S64. THEN4 310. 0.5500 YES

mSl.llmlU,*

1631.

ENERGYCOST/GROSS BLDGAREA: 1.39
ENERGYCOST/NETBLDOAREA: 1.39
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Dayllghting Example

DrawBDL axoaometric view of surfaces of the floor of an office building as in[,ut
into BDL. For daylightlng simulation, each 20-ft-wide office on the perimeter of
all four exposures is input as a separate zone with a multiplier of 7. Only the
exterior wall and associated window for each representative perimeter office are
shown; the interior surfaces are not shown.

, ,- ,, , , ,,,i

791-8075AA

10.1



I

LDL PROCESSOR INPUT DATA

Frl Nov 5 21zSStS2 1993LDL RUN I

* 2 * AmOWr EPAORS ..
* 3 ' DIAGNOSTICCAUTIONS ..
* 4 * TITLE LINE-1 • *DAYLIOFd'INGEXAMPLEe
* S * LINE'2 • *FLOOR OF OFFICE BUILDING IN CHICAGO*
• 6 * LINE'3 = *30"FT DEEP PERIM OFFS DAYLIT TO 15 LIT•
* 7 • LINE'4 = *AUTO S_E MANAGm4ENT FOR SUN CONTROL• ..
• 8 *
* 9 * $ NORTHZONE(M'7)
• 10 * $ **************************
* 11*$ • ' ' "
* 12"$ * . . "
• 12"$ * . . °
• 14"$ * . . "
• 1_ * $ oe•_*tQttttQtttt_tttttettttgtttttO••ttte

* 17'S ....
* 18"$ * * * *
* 19'$ * * * *
* 20 * $ "44.+.,4* *+.4.4..*
* 21 * $ WESTZONE * * COREZONE * * F.ASTZONE
* 22 * $ (M=7) * * 140 X 140 • * (H=7)
* 23 * $ "._._*.* (NON'DAYLIT) *+.++._*
* 24*$ * * " *
* 25"$ * * * *
* 26"$ * * * *
* 27"$ * * " *
" 28"$ " " * "
* 29'$ * * * *
* _0 * $ .**t•*o***e*teeee***ee*e***e**tet***ee**

* 31'$ * * * *
* 32*$ * * . *
* 33 * $ * . .30 *
* 34 * $ * . 20 + *

* 36 * $ SOUTHZONE(Id=7)
* 37"$
* 38 * $ PLAN -- FLOOR OF MULTISTORY OFFICE BUILDING
* 39'$
* 40"$
* 41 * $ 30
* 42 * $ ,..,.t.......,,.,,.,,..,..,,.
* 43 * $ * NON-DAYLIT DAYLIT ]
* 44"S * ]
* 45"$ * ] W
* 46 * $ * REF I0 ] !
* 47 * S 20 * PT*..**..,,) N
* 48"S * + ] D
* 49"$ * 10+ ] 0
* 50"$ * . ] W
* 51"S * + ]

* 53"$
' 54 * $ PLAN -- PERIMETEROFFICE
* 55 *
* 56"$
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* 57"$
* S8 * $ 30

• ltO " $ " NON'OAY'LZT . DAYL_ *
• 61"$ * . ]
* 62 * $ * . 3 ] WINDOW
* 63 * $ 10 * . Mr ]
* 64 * $ * . I_ 10 *
* 65 * $ * . **_._**..* 4
* 66 * $ * . 2,S* *

* 68"$ '
* 69 * $ _l_rzc_ s_"rxon -- PUIMrrER OrFXCE
* 70"
* 71"
* 72*
* 73 * S NOTE8-- NORTH, SOUTH, EAST,, ANDWESTPI_RIMET|ROFFICES APE IDE_J'ICAL
* 74 * $ EXC|IL_FOR ORIBNTATION
* ?S * 5 -- PERII_TER OFFICES ARE DAYMT TO lS lit FI_I WIN_:)W (I. e., ONLY
* 76 * $ _F OF THERMALZONE IS DAYLIT)
* 77 * 5 -- PI._J(ELECTRIC LIGHTING DENSITY IS 2 WIF?2
• 78 * 5 "" DRAPESARE AUTOHATICM,LY CLOSEDIF DIRECTTRANSMIttED SOLAR
* 79 * $ GAIN ILI(CEEDS20 BTU/H-$F
* 80 * $ "" COREZONE 19 NOTDAYLIT
* 81 * $ -- ALL OF THE BOUNDING SURFACES OF THE PERIMETEROFFICES APE
• 82 * 5 DESCRIBED. FbOOR, CEILING, LEFT PARTITION, ANt)RIGHT
* 83 * 5 PARTITIONARE INTERIOR-WALLSWITH INT-WALL-TYPE=ADLkRATIC.
* 84 * $ -- DEFAULT VISIBLE REFL_-'TANCESOF INTERIORSURFACES ARE USED
* 85 * 5 -- GL_S TRANSMitTANCE IS 0.68 (=0.80 TRANSMITTANCE FOR CLEAN
• 86 * 5 3/16-IN CLEAR DOUBLEGLAZING MINUS 15 PERCENT DUE 1'O
* 87 • 5 DIRT ON OUTSIDESURFACE)
* 88 * 5 -- NORTH PERIMETEROFFICES HAVENON-LINEAR DIMMING SYSTEN
* 89 * 5 DE,SCRIBEDUSING FUNCTIONALINPUT
• 90"5
* 91 * 5 *- DOUBLE DOLLAR SIGN AT END OF LIHF*q BELOW INDICATES
• 92 * 5 DAYI.,IGHTIHG-SPECIFICINPUT
• 93 *
* 94 *
• 95 *
• 96 *
* 97 * PARAMETER
* 98 *
• 99 " COIU_-ARF._= 19600 $ COPE FL(X)RAREA $
• 100 * PERIN-OFF-AREA= 600 $ PERIMETEROFFICE AREA $
* 101 * WWR= .3 $ WIND(:MIWJ4LLPATIO 5
* 102 • PERIH-OFF-WIDTH• 20 $ PERIMETER-OFFICEWIDTH5
* 103 * ..
• 104 *
• 105 * RUN-PERIOD JAN 1 1981 THRU DBC31 1981 .,
* 106 *
• I07 * BUILDING-LOCATION LAT = 41.89 bON = 87.63
• 108 * HEAT'PEAK-PERIOD• (8,18)
* 109 * ALT " 600 T-Z = 6
* 110 • ATM-MOISTURE=(.36,.32,.40,.53,.76,I.11,
* 111 • 1.21,1.12,.88,.66,.43,.35) 5$
• 112 • ATM-TUABIDYTY=(.I5,.18,.21,.18,.18,.19,
• 113 * .22,.16,.16,.14,.13,,15) 55
* 114 * ..
* 115 *
• 116 * 5..... SCHEDULES..... 5
• 117 *
* 118 * INF-SCH = SCHEDULETHRUDE: 31
* 119 • (NON,FRI) (1,5) (1.0)
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• 120 " (6,20) (0.1)
* 121 * (21,24) (1.0}
• 122 " (Sk?} (1,S) (1}
" 123 * (6,17) (0,1)
• 124 * (18,24) (1)
* 125 " (SUN,HOI,} (1,24) (1) ..
" 126 "
• 127 " OCC'SCH= SCHEDULETHRUDISC31
• 128 * (I_N, PRI} (1,4) (0)
• 129 * (S,I) (0,0, o10,.20)
• 130 * (9,12} (.gS)
" 131 * (13,14i) (.S0,,9S,.9.5,.gs)
• 132 * 117,20) (.9S,.30,.10,.10)
* 133 ' (21,24) (.0§,.%,.05,0.)
" 134 * (SAT) (1,4) (0)
• 135 • (S,8) (0,0,.10, .10}
• 136 * (9,12} (.30}
• 137 * (13,16) (.10)
• 138 * (17,20) (.10,.0S,.05,0)
• 139 * (21,24) (0)
• 140 * (SUN,HOL) (1,24) (0) ..
• 141 *
• 142 * CORE'LXTE'SCH= SCHRDULIETHRU DEC 31
• 143 * (MOfl.rRI) (1,4) (.OS)
• 144 * (5,8) (.05,.05,.10,.30}
" 145 " (9,12) (1.0)
• 146 * (13.16) (.80,1.0,1.0.1.0}
• 147 " (17,20) (1.0,.50,.30,.30)
• 148 * (21,24) (.20,,20,.20,.05)
• 149 " (SAT) (1.4) (.0S)
• lSO * (5,8) (.05,.05,,10,.10)
• 151 * (9,17) (.30}
• i52 * (18,20) (.05,.05,,05)
• 153 * (21.24) (.0S)
• 154 * (S_I,HOL) (I,24) {.05) ..
• 155 *
• 156 * $ ..... MAXDIRECT SOLARGAIN (BTUH/SF) FOR DRAPECONTROL..... S
• 157 "
* IS8 * SOLGAIN-SCH-1 ,SCHEDULE THRU DEC 31 (ALL}(1,24}(20.) .. $$
• 159 *
• 160 * $..... VIS TP,_S MULTIPLIERFORLIGHT-COI.DRTP,N4SLUCENTDI_PF£---$
• 161 "
• 162 * TglS'SCH'I =SCHEDULETHRUDEC 31 (ALL) (1,24)(.3S) .. $5
• 163 *
" 164 " 5..... SHADIh_; COEFFMULTIPLIERFOR DRAPES..... 5
• 165 *
• 166 " SHN)SC-I =SCHEDULETHRUDEC 31 (_M,} (1,24} (0.6) ..
• 167 "
• 168 • 5..... DAYI..,IGHTINGREPORTSCHEDULE..... $
• 169 *
* 170 * DAYREP-SCH-I =SCHEDULETHRU DEC 31 (ALL) tI,8) (0)19,17) (11(18,24) (0) ., 5S
* 171 *
• 172 * 5.....CONSTRUCTIONS.....$
* 173 *
• 174 * EXTWALL= CONS U = .10 ABS = .S .,
• 175 " PARTITION • CONS U • 0.',, ..
• 176 *
• 177 * 5..... SET DEFAULTS..... $
* 178 "
• 179 * SET-DEFAULT FOR E-W H=10 X=O Y=0 A1=180 CONS=EXTWALL..
• 180 * SET-DEFAULT FOR l-W CONS • PARTITION ..
• 191 * SET-DEFAULT FOR WINDOW SHADINQ-SCHEDULE= SHADSC-I
* 182 * Y = 4 $5
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* 18) * VIS-?_i-SCH • ?VIS-iCH-1 $i
* 184 * _-lO_l-lCH • JO[4AXN-_CH-1 It
* 10S * WIN*iHADE-TYPI • NOVAU,I-INTr_IOR $$
* 186 *
* 187 * Sm'-DUA_,? Pen sPAct Am • PZl_.orr._ra
* 160 * DAYLIGHTZI_• YD $$
* 199 * LIOHT-UIr-K)II¢_'I • (10,10,2. S) $$
* 190 * ZONII'FUCTIONI • 0.S $$
* 191 * I,IOHT-IET-I_ZwrI • SO iI
* 192 * LIGHT-C'TPL'?YPI1 • C0_I1_00$ $i
* 193 * OAY_I_-RIP-ICH • D_YNIP'iCH-1 li
* 194 * ..
* ISS *
* 196 * $..... 9PAC| CONOITI¢_i$..... $
* 197 *
* 198 * CORIr,_PAC| • S'C ? • (?S)
* 199 * P'SCH • OCC-SCH
* 200 * I'SCH • IH1P'SCH
* 201 * ARFA/P|UOII- i00
* 202 * P*H'O • 450
* 203 * L'SCl_ = COU'LI_I'ICH
* 204 " LIOH?INO-HIS01L_• 3
* 20S * L-?-S • .?S
* 206 * L'T'R " .2S
* 207 * E-W. 1.0
* 208 * XHF-HETHOt)• AIR-¢HAI40|
* 209 * AIR-CHANOr,S/HII • 0.6
* 210 * IrI.,OOR-WBIOHT• ?0
* 211 * Z-?YPB • CONDI?IONIBD ..
"212 *
* 213 * PERIMSPACB• S'C LIKE COUSPACB ..
* 2i4 *
* 215 * $..... GI,ASS'?YPE..... S
* 216 *
* 21? * _£RIMOLASS• GI,,ASS-TYPB PAHr,g-2 $-C..83
* 218 * VlS'Tl_N$,.68 .. 4I
* 219 *
* 220 * $..... SPACES..... i
* 221 *
* 222 * COIUPZONE• SPACE DAYLIGH?II_3 • NO II
* 223 * AREA• CORE-ARr,A
* 224 * V = CORB'AJ_,A?IHES 10.0 L
* 225 * S*C • CORI_PACR ..
* 226 *
* 22? * NORTHZONE- SPACE H•?
* 228 * DAYI,-I,TCTRL-Ftl• (*NOI_*,*LTCTN,-FN-I*) $$
* 229 * X-110 Y,200 A1-180
* 230 * V • PERDI-OPF-AIqF._?IIGS 10
* 231 * S-C ,, PERII4SPACB ..
* 232 *
* 233 * N-LF_PAET ,,I-W AREA,300 Iwr-WALL-TYPE • JU)_BATIC ..
* 234 * N-RIOHTPi_TtI-W LIKE N-LEFTPAR?..
* 235 * NORTHPART" I'W ARI_•200 NEX?-TO • CORE"ZONE..
* 236 * N-XHTFLR • I'W IH?-t/ALL-TYPE • kDIABATIC
* 23? * AP,EA•PERIH-OFF-AREA TILT=IS0 .. i$
* 239 * N-IRI'CEIL • I-W IR1'-WAT.,.L,-TYPE• ADIABATIC
* 239 * AREAmPERD4"OFLt'ARF.A?IL?-0 .. $$
* 240 * NOETHWALL • E-H W • PERIH*OFF*WIUI'H
* 241 * NORTHWlND• WI W • PERIN'OFF'WID?H H ,, M_'R*?I)QS 10.0
* 242 * GLASS'TYPB • PBRIMGLASS
* 243 * ..
* 244 *
* 245 * SOUTHZONE • SPACE H=?

i
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" 246 _' X=90 Y=0 AZ=0

* 247 * V -- PERIM-OFF-AREA TTHES 10.0
" 248 " S-C = PERZHSPACE ..
* 249 "

* 250 " S-LEFTPART =I-W LIKE N-LEFTPART ..

" 251 " S-RIGHTPART=I-W LIKE S-LEFTPART ..

" 252 " SOUTHPART = I-W LIKE NORTHPART ..

" 253 " SOUTHWALL = E-W LIKE NORTHWALL ..

" 254 * SOUTHWlND = WI W = PERIM-OFF-WIDTH H = WWR TIMES I0.0

" 255 " GLASS-TYPE - PERIMGLASS

" 256 "

.2s7- -I-, LIKE
" 258 * S-INTCEIL = I-W LIKE N-INTCEIL .o

" 259 "

" 260 " EASTZONE = SPACE M=7

" 261 " X=200 Y=90 AZ=270

" 262 " V = PERIM-OFF-AREA TIMES I0.0

" 263 " S-C = PERIMSPACE ..

" 264 .

. 265 " E-LEFTPART=I-W LIKE N-LEFTPART ..

" 266 " E-RIGHTPART=I-W LIKE E-LEFTPART ..

" 267 ° EASTPART = I-W LIKE NORTHPART - ..

" 268 t E-INTFLR = I-W LIKE N-INTFLR ..

t 269 " E-INTCEIL= I-W LIKE N-INTCEIL ..

. 270 " EASTWALL = E-W W = PERIM-OFF-WIDTH

" 271 " EASTWIND = WI W = PERIM-OFF-WIDTH H WWR TIMES I0.0

" 272 " GLASS-TYFE : PERIMGLASS

t 273 " ..

* 274 "

" 275 * WESTZONE = SPACE M:7

* 276 " X=0 Y=II0 AZ=90

t 277 " V = PERIM-OFF-AREA TIMES i0.0
" 278 t S-C = PERIMSPACE ..

* 279 t

t 280 " W-LEFTPART=I-W LIKE N-LEFTPART ..

" 281 * W-RIGHTPART=I-W LIKE W-LEFTPART ..

" 282 * WESTPART = l-W LIKE NORTHPART ..

* 283 " W-INTFLR = I-W LIKE N-INTFLR ..

* 284 " W-INTCEIL: I-W LIKE N-INTCEIL ..

" 285 "

* 286 t WESTWALL = E-W LIKE EASTWALL

" 287 * WESTWIND = WI W = PERIM-OFF-WIDT H : WWR TIMES I0.0

* 288 " GLASS-TYPE = PERIMGLASS
° 289 " ..

" 290 "

" 291 "

* 292 " LOADS-REPORT S={LS-C,LS-G,LS-H,LS-I,LS-J) V=(LV-L)

* 293 * ..

* 294 "

" 295 * $ .....HOURLY REPORTS ..... $
t 296 "

" 297 " SCH-I =SCHEDULE THRU JAN I (ALL)(i,24)(0)

_' 298 " THRU JAN 2 (ALL) (1,24) (1)

* 299 • THRU DEC 31 (ALL)(1,24)(0)
" 300 " .o

t 3ol • _ :R-e V-T:GLOe_
" 302 * V-L=(4,6,21,22,15,48,49,50,51,52,53,54,55,56,57,58,59) .,

" 303 " BSN =R-B V-T=NORTHZONE

" 304 " V-L=(49,51,53,55,57,45) ..

" 305 " BSS =R-B LIKE BSN V-T=SOUTHZONE ..

" 306 * BSE =R-B LIKE BSN V-T=EASTZONE ..

* 307 t BSW =R-B LIKE BSN V-T=WESTZONE ..

" 308 "
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• 309 • BWN =R-B V-T=NORTHWIND

• 310 • V-L=(1,2,4,10,11,12,15,17,23,16,19,21,22,20,23,26) ..
• 311 " BWS =R-B LIKE B_ V-T=SOUTHWIND ..

• 312 • BWE :R-B LIKE BWH V-T=EASTWIND ..

• 313 " BWW =R-B LIKE BWN V-T:WESTWIND ..

• 314 •
" 315 " REP1 =H-R R-SCH=SCH-1 R-B=(BG) ..

" 316 " RED2 =H-R R-SCH=SCH-I R-I_(BSN,BSS,BSE,BSW) ..

* 317 " REP3 :H-R R-SCH=SCH-1 R-B=(BWN,BWS) ..
* 318 " REP4 =H-R R-SCH=SCH-1 R-B=(BWE, BWW) ..
t 319 "
" 320 " PLTSCH -- SCHEDULE THRU JAN 1 (ALL) (1,24) {0)

" 321 * THRU JAN 2 (ALL) (1,6)(0) (7,19)(1) (20,24)(0)
" 322 • THRU DgC 31 (ALL} (1,24) (0) ..
" 323 " PLOTER1 = REPORT-BLOCK

• 324 " VARIABLE-TYPE = GLOBAL
t 325 * VARIABLE-LIST = (15) .. SGLOBAL HORIZONTAL SOLAR

" 326 *

" 327 " PLOTER2 = REPORT-BLOCK

" 328 _ VARIABLE-TYPE = SOUTHZONE

" 329 * VARIABLE-LIST = (49) .. SDAYL ILLUM, REF FT I

" 330 "

" 331 " FbOTD = HOURLY-REPORT

" 332 " REPORT-SCHEDULE=PLTSCH

" 333 " REPORT-BLOCK = (PLOTERI,PLOTER2)

t 334 • OPTION = PLOT

• 335 t AXIS-ASSIGN = (I,2)

t 336 t AXIS-TITLES = (•EXTERIOR SOLAR*,•INTERIOR DAYLITE °)

* 337 • AXIS-MAX = {500,I00)

* 338 * AXIS-MIN = (0,0)

" 339 " DIVIDE = (I,1) ..

• 340 " END ..

* 341 "

" 342 "

* 343 * $ NORTHZONE DIMMING SYSTEM HAS NON-LINEAR POWER CURVE --

* 344 " $ APPROXIMATE THE CURVE WITH THREE STRAIGHT SEGMENTS CONNECTING THE

• 345 * $ (LIGHT OUT, POWER IN) POINTS (0,0),(.3,.5),(.6,.8),(I,I)

• 346 "

* 347 "
* 348 * FUNCTION NAME=LTCTRL-FN-I LEVEL=SPACE .. $$
" 349 * ASSIGN ILLUM=DAYLIGHT-ILLUMI $$

* 350 " PMULI=FPHRPI $$

* 351 " PMUL=POWER-RED-FAC $S

" 352 * ZFI=ZONE-FRACTIONI $$

" 353 * SETPT=LIGHT-SET-POINTI , $$

" 354 " ASSIGN POWCRV=TABLE (0,0) (0.3,0.5i (0.6,0.8) (1.0,I.0) .. $$

" 355 ' CALCULATE .. $$

" 356 " FLTOUT = (SSTFr - ILLUM) ISETDT $$

" 357 • IF (FLTOUT.LT.0.0) FLTOUT = 0.0 $$

* 358 * PMULI = I_(POWCRV, FLTOUT) $$

* 359 " PMUL : PMULI*ZF1 + (1.0-ZF1) $S
* 360 " END $$

............................................. SYMBOL TABLE .............................................

FLTOUT "*LOCAL" IhLb34 (GLOBAL) PMUL (GLOBAL) PMULI (GLOBAL) POWCRV (TABLE)

SETPT (GLOBAL) ZFI (GLOBAL)

... ............ .................................. . .................................................................

* 361 * EI_D-FUNCTION .. $$

* 362 "

" 363 " COMPUTE LOADS ..
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DAYLIGHTING EXAMPLE FLOOR OF OFFICE BUILDING IN CHICAGO Fri Nov 5 21:58:52 1993LDL RUN I

30-FT DEEP PERIM OFFS DAYLIT TO 15 FT AUTO SHADE MANAGEMENT FOR SUN CONTROL

REPORT- LV-L DAYLIGHT FACTOR SUMMARY FOR NORTHZONE
....................................................................... . ............................................................

SPACE--NORTHZONE WINDOW--NORTHWIND PEP PT NO. --i

AREA(SQFT) 600.0 SC 0.83 GTC 1 VIS-TRANS 0.68 X(PT) I0.0 Y(FT) I0.0 Z(FT) 2.5
AV REFL 0.46 H(FT) 3.0 W{FT) 20.0 ZONE-FRACTION 0.50

MAX-GLARE I00.0 AZIM (DEG) 0,0 TILT (DEO) 90.0 LTG-SET- POINT (FC) 50.0

VW-AZ(DEG) 90.0 DAY-X-DIV 8 DAY-Y-DIV 8 LTG-CT_L-TYPE CONTINUOUS

X(FT) 0.0 Y(_) 0.0 Z(FT) 4.0
WIN-SHADE-TYPE MOVABLE- INTERIOR

EXT EXT DIR REFL DIR REFL DAY DAY WIN WIN BACKG BACKG

SUN WIN SUN SUN ILL ILL ILL ILL ILL ILL ILL ILL L_4 LUM LUM LUM

POS DAY SHD ALT AZIM -SKY -SUN -SKY -SKY -SUN -SUN FAC FAC FAC FAC FAC FAC GLARE

NO. TYP IND (DEG) (DEG) (FC) (FC) (FC) (FC) (FC) (FC) -SkY -SUN -SKY -SUN -SKY -SUN INDEX

I I I 10. 290. 1331 8 164.6 63.3 21.0 0.0 4.5 0.0633 0.0273 1.7388 0.0000 0.0073 0.0126 15.2

I I 2 10. 290, 1331 8 164.6 35.7 27.9 7.9 6.2 0.0477 0.0860 0.8656 1.5607 0.0097 0.0175 13.4

i 2 1 i0. 290. 366 9 0.0 7.5 3.2 0.0 0.0 0.0291 0.0000 0.6355 0.0000 0.0041 0.0000 4.9

I 2 2 I0. 290, 366 9 0.0 5.1 4.0 0.0 0.0 0.0246 0.0000 0.4461 0 0000 0.0050 0.0000 2.9

2 I 1 I0. 235. 1331 8 164.6 43.6 13.8 0.0 0.5 0.0431 0 0029 1.1225 0 0000 0.0048 0.0013 13.6

2 1 2 10. 235. 1331 8 164.6 22.3 17.4 0.5 0.4 0.0299 0 0050 0.5417 0 0909 0.0061 0.0010 10.7

3 1 I 10. 180. 1331.8 164.6 49.0 14.0 0.0 0.5 0.0473 0 0029 1.2276 0 0000 0.0049 0.0013 14.0
3 I 2 I0. 180. 1331.8 164.6 22.6 17.7 0.5 0,4 0.0303 0 0050 0.5491 0 0909 C.0062 0.0010 10.8

4 I i 10. 125. 1331.8 164.6 43.6 13 8 0.0 0.5 0,0431 0 0029 1.1225 0 0000 0.0048 0.0013 13.6

4 I 2 I0. 125, 1331.8 164.6 22.3 17 4 0.5 0.4 0.0299 0 0050 0.5417 0 0909 0.0061 0.0010 10.7

5 I I 10. 70. 1331.8 164.6 63.3 21 0 0.0 4.5 0.0633 0 0273 1 7388 0 0000 0.0073 0.0126 15.2

5 1 2 10. 70. 1331.8 164.6 35.7 27 9 7 9 6,2 0.0477 0 0860 0 8656 1.5607 0.0097 0,0175 13.4

6 I I 31. 290. 2104.9 2160.2 85.4 28 9 0 0 20.8 0.0543 0 0096 1 4371 0.0000 0.0064 0.0045 16.1

6 1 2 31. 290. 2104.9 2160.2 48.5 37 9 33 2 25.9 0 0411 0 0274 0 7447 0,4965 0.0083 0.0056 15.4

7 1 1 31. 235. 2104.9 2160.2 55.9 19 2 0 0 6.2 0 0357 0 0029 0 9123 0.0000 0.0042 0.0013 14.6

7 I 2 31. 235. 2104.9 2160.2 30.4 23 8 6 I 4.7 0 0257 0.0050 0 4668 0.0909 0.0052 0.0010 12.7

8 1 I 31. 180. 2104.9 2160.2 59.2 18 7 0 0 6.2 0 0370 0.0029 0 9448 0.0000 0.0041 0.0013 14.7

8 I 2 31. 180. 2104.9 2160.2 29.5 23 0 6 I 4.7 0 0249 0.0050 0 4525 0.0909 0.0051 0,0010 12.6

9 I 1 31. 125. 2104.9 2160.2 55.9 19 2 0 0 6.2 0 0357 0.0029 0 9123 0.0000 0.0042 0.0013 14.6

9 i 2 31. 125. 2104.9 2160.2 30.4 23 8 6.1 4.7 0 0257 0.0050 0 4668 0.0909 0.0052 0.0010 12.7

10 I I 31. 70. 2104.9 2160.2 85.4 28 9 0.0 20.8 0.0543 0,0096 1 4371 0.0000 0.0064 0.0045 16.1 "

10 I 2 31. 70. 2104.9 2160.2 48.5 37.9 33.2 25.9 0.0411 0.0274 0 7447 0.4965 0.0083 0,0056 15.4

11 I I 51. 290. 2565.4 4622.3 84.2 29.8 0.0 25.3 0.0444 0.0055 I 1134 0.0000 0.0054 0,0025 15.8

11 I 2 51. 290. 2565.4 4622.3 48,9 38,2 35.3 27.6 0.0339 0.0136 0.6155 0.2465 0.0069 0.0028 15.5

. 12 1 I 51. 235. 2565.4 4622.3 59.8 21.9 0.0 13+3 0.0319 0.0029 0.7948 0.0000 0.0040 0,0013 14.8

12 1 2 51. 235. 2565.4 4622.3 34.3 26.8 13.0 10.2 0.0238 0.0050 0.4317 0.0909 0,0048 0,0010 13 7

13 I I 51. 180. 2565,4 4622.3 58.9 20.8 0.0 13.3 0.0310 0.0029 0.7744 0.0000 0.0037 0.0013 14 7

13 I 2 51. 180. 2565.4 4622.3 32.1 25.1 13.0 10.2 0.0223 0.0050 0.4042 0.0909 0,0045 0.0010 13 5

14 1 i 51. 125. 2565.4 4622.3 59.8 21.9 0.0 13.3 0,0319 0.0029 0.7948 0.0000 0.0040 0.0013 14 8

14 I 2 51. 125. 2565.4 4622.3 34.3 26.8 13.0 10.2 0.0238 0.0050 0.4317 0.0909 0.0048 0.0010 13 7

15 I 1 51. 70. 2565.4 4622.3 84.2 29.8 0.0 25.3 0.0444 0.0055 1.1134 0.0000 0.0054 0.0025 15 8

15 1 2 51. 70. 2565,4 4622.3 48.9 38.2 35.3 27.6 0.0339 0,0136 0.6155 0.2465 0,0069 0.0028 15 5

16 1 I 72. 290. 3143.7 6245.4 86.1 31,7 0.0 21.8 0.0375 0.0035 0.9082 0.0000 0.0047 0.0016 15 9

16 1 2 72. 290. 3143,7 6245.4 51.0 39.9 24.5 19.2 0.0289 0.0070 0.5244 0.1270 0.0059 0,0014 15 2

17 1 I 72. 235. 3143.7 6245.4 71.6 27.1 0.0 18.0 0.0314 0,0029 0.7654 0.0000 0.0040 0.0013 15.3

17 I 2 72. 235. 3143.7 6245.4 42.4 33.1 17.6 13.7 0.0240 0.0050 0.4357 0.0909 0.0049 0.0010 14 6

18 i 1 72. 180 3143.7 6245.4 68.2 25.7 0.0 18.0 0.0299 0.0029 0.7292 0.0000 0.0038 0.0013 15 2

18 I 2 72. 180 3143.7 6245.4 39.9 3].2 17.6 13.7 0.0226 0.0050 0.4099 0.0909 0.0046 0.0010 14 4

19 1 I 72. 125 3143.7 6245.4 71.6 27.1 0.0 18.0 0.0314 0,0029 0.7654 0.0000 0.0040 0.0013 15 3

19 1 2 72. 125 3143,7 6245.4 42.4 33.1 17.6 13.7 0.0240 0.0050 0.4357 0.0909 0.0049 0.0010 14 6

20 1 I 72. 70 3143.7 6245.4 86.1 31.7 0.0 21.8 0.0375 0.0035 0.9082 0.0000 0.0047 0.0016 15 9

20 1 2 72. 70 3143.7 6245,4 51.0 39.9 24.5 19.2 0.0289 0.0070 0.5244 0.1270 0.0059 0.0014 15 2
NOTE -- ABOVE VALUES ASSUME VISIBLE TRANSMITTANCE = 1.0 FOR WINDOW GLASS AND SHADING DEVICE.

ACTUAL TRANSMITTANCES ARE USED IN THE HOURLY CALCULATION.
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DAYLIGHTING EXAMPLE FLOOR OF OFFICE BUILDING IN CHICAGO Fri Nov 5 21:58:52 1993LDL RUN I

30-FT DEEP PERIM OFFS DAYLIT TO 15 FT AUTO SHADE MANAGEMENT FOR SUN CONTROL

REPORT- LV-L DAYLIGHT FACTOR SUMMARY FOR SOUTHZONE
. .................................................................................................................................

SPACE--SOUTHZONE WINDOW--SOUTHWIND REF PT NO.--I

AREA(SQFT) 600.0 SC 0.83 GTC I VIS-TRANS 0.68 X(FT) I0.0 Y(FT) I0.0 Z(FT) 2.5

AV REFL 0.46 H([:'T) 3.0 W(FT) 20.0 ZONE-FRACTION 0.50

MAX-GLARE 100.0 AZIM(DEG) 180.0 TILT(DEG) 90.0 LTG-SET-POINT(_'C) 50.0

VW-AZ (DEG) 270.0 DAY-X-DIV 8 DAY-Y-DIV 8 LTG-CTRL-TYPE CONTINUOUS

X(FT) 0.0 Y(FT) 0.0 Z(F_) 4.0

WIN-SHADE-TY PE MOVABLE- INTERIOR

EXT EXT DIR REFL DIR REFL DAY DAY WIN WIN BACKG BACKG

SON WIN SUN SUN ILL ILL ILL ILL ILL ILL ILL ILL LUM LUM bUM LUM

POS DAY SHD ALT AZIM -SKY -SUN -SKY -SKY -SUN -SUN FAC FAC FAC FAC FAC FAC GLARE

NO. TYP IND (DEG) (DEG) (FC) (FC) (EX:) (FC) (FC) (FC) -SKY -SUN -SKY -SUN -SKY -SUN INDEX

I i i 10. 290. 1331.8 164.6 43.1 14.3 0.0 0.5 0.0431 0.0029 I 1282 0.0000 0 0050 0 0013 13.7

I I 2 10. 290. 1331.8 164.6 23.2 18.1 0.5 0.4 0.0311 0.0050 0 5635 0.0909 0 0063 0 0010 10.9

1 2 I 10. 290. 366.9 0.0 7.5 3.2 0.0 0.0 0.0291 0.0000 0 6355 0.0000 0 0041 0 0000 4.9

1 2 2 I0. 290. 366.9 0.0 5.1 4.0 0.0 0.0 0.0246 0,0000 0 4461 0.0000 0 0050 0 0000 2.9

2 I I I0. 235. 1331.8 164.6 90.7 25.7 0.0 8.8 0.0874 0.0535 2 5584 0.0000 0 0089 0 0248 16.5

2 I 2 I0. 235. 1331.8 164.6 44.5 34,8 16.0 12.5 0.0595 0.1731 1 0793 3.1409 0 0121 0 0352 14,6

3 I 1 I0. 180. 1331.8 164.6 197.8 36.4 164.1 15,9 0.1758 1,0938 4 4036 0.0000 0 0126 0 0448 18.1

3 I 2 I0. 180. 1331.8 164.6 64.3 50.3 29.3 22.9 0.0860 0.3167 1.5609 5.7454 0 0175 0.0643 15.8

4 I I 10. 125. 1331.8 164.6 90.7 25.7 0.0 8.8 0.0874 0.0535 2.5584 0.0000 0 0089 0.0248 16.5

4 I 2 I0. 125. 1331.8 164.6 44.5 34.8 16.0 12.5 0.0595 0.1731 1.0793 3,1409 0.0121 0.0352 14.6

5 I I i0. 70. 1331.8 164,6 43.1 14 3 0.0 0.5 0.0431 0,0029 1.1282 0.0000 0.0050 0.0013 13.7

5 I 2 I0. 70. 1331.8 164.6 23.2 18 I 0.5 0.4 0.0311 0,0050 0.5635 0,0909 0.0063 0.0010 10.9

6 I I 31. 290. 2104.9 2160.2 57.2 20 2 0.0 6.2 0.0367 0.0029 0.9412 0.0000 0.0044 0.0013 14 7

6 I 2 31. 290. 2104.9 2160.2 32.2 25 2 6.1 4,7 0.0273 0,0050 0.4949 0.0909 0.0055 0.0010 12 9

7 1 1 31. 235. 2104.9 2160.2 115.1 34 5 0.0 37.7 0.0711 0,0175 1.9308 0.0000 0.0076 0.0081 16 8

7 I 2 31, 235. 2104.9 2160,2 58.8 46 0 64,7 50.6 0.0498 0.0534 0.9034 0.9679 0.0101 0.0108 16 5

8 I I 31. 180. 2104.9 2160.2 229.9 47 0 0.0 66.1 0.1316 0,0306 3.1907 0.0000 0.0103 0.0142 18 2

8 1 2 31. 180. 2104.9 2160,2 82.1 64 2 117 5 91.8 0.0695 0.0969 1.2605 1.7581 0.0141 0.0197 17 8

9 I I 31. 125. 2104.9 2160.2 115.1 34,5 0 0 37.7 0.0711 0.0175 1.9308 C.0000 0.0076 0.0081 16 8

9 I 2 31. 125. 2104.9 2160.2 58.8 46.0 64 7 50,6 0.0498 0,0534 0.9034 0,9679 0,0101 0.0108 16.5

i0 I I 31. 70. 2104.9 2160.2 57.2 20.2 0 0 6.2 0.0367 0,0029 0.9412 0.0000 0.0044 0.0013 14.7 "

I0 I 2 31. 70 2104.9 2160.2 32.2 25,2 6 I 4.7 0.0273 0.0050 0.4949 0,0909 0.0055 0.0010 12.9

11 I 1 51. 290 2565.4 4622.3 62.4 23.1 0 0 13.3 0.0333 0.0029 0.8317 0.0000 0.0042 0.0013 14.9

II i 2 51. 290 2565.4 4622.3 36.4 28.4 13 0 10.2 0.0253 0.0050 0.4585 0.0909 0.0051 0.0010 13.9

12 I i 51. 235 2565.4 4622.3 99.4 33.4 0 0 41,3 0.0518 0.0089 1.2972 0,0000 0.0060 0.0041 16,1

12 I 2 51. 235 2565.4 4622.3 55.7 43.5 65 I 50.9 0.0387 0.0251 0.7013 0.4550 0 0079 0.0051 16.5

13 I I 51. 180 2565.4 4622,3 145.2 41.7 0 0 72.7 0.0729 0.0157 1.7541 0.0000 0 0075 0.0073 16.8

13 I 2 51. 180 2565.4 4622.3 71.2 55.6 123 6 96.6 0.0494 0.0477 0.8964 0.8645 0 0100 0.0097 17,7

14 i I 51. 125 2565.4 4622.3 99.4 33,4 0,0 41.3 0.0518 0.0089 1 2972 0.0000 0 0060 0.0041 16.1

14 I 2 51. 125 2565.4 4622.3 55.7 43.5 65.1 50.9 0.0387 0,0251 0 7013 0.4550 0 0079 0.0051 16.5

15 I I 51. 70 2565.4 4622.3 62.4 23.1 0,0 13,3 0.0333 0.0029 0 8317 0.0000 0 0042 0.0013 14.9

15 I 2 51. 70. 2565.4 4622.3 36.4 28.4 13.0 10.2 0 0253 0,0050 0 4585 0.0909 0 0051 0.0010 13.9

16 I I 72. 290. 3143.7 6245,4 74.3 28.0 0.0 18.0 0 0325 0.0029 0 7923 0.0000 0.0041 0.0013 15.5

16 I 2 72. 290. 3143.7 6245.4 44.1 34,5 17.6 13.7 0 0250 _.0050 0 4534 0.0909 0.0051 0.0010 14.7

17 I I 72. 235. 3143.7 6245.4 91.7 33.3 0.0 27.8 0 0398 0.0044 0.9617 0.0000 0.0049 0.0021 16.0

17 I 2 72, 235. 3143.7 6245,4 54.0 42.2 35,7 27.9 0 0306 0.0102 0.5556 0.1850 0.0062 0.0021 15.7

18 I I 72. 180. 3143.7 6245,4 105.0 36.8 0.0 43,2 0 0451 0,0069 1,0806 0.0000 0.0054 0.0032 16.1

18 I 2 72. 180. 3143.7 6245,4 60.6 47,3 64,4 50.3 0 0343 0.0184 0.6226 0.3333 0.0070 0.0037 16.6

19 I I 72 125. 3143.7 6245.4 91.7 33.3 0,0 27.8 0 0398 0.0044 0.9617 0.0000 0.0049 0.0021 16.0

19 1 2 72. 125. 3143.7 6245.4 54.0 42,2 35.7 27.9 0.0306 0.0102 0.5556 0,1850 0.0062 0.0021 15.7

20 I I 72. 70. 3143.7 6245.4 74.3 28.0 0.0 18.0 0.0325 0.0029 0.7923 0.0000 0.0041 0.0013 15.5

20 I 2 72. 70. 3143.7 6245,4 44.1 34.5 17.6 13,7 0.0250 0,0050 0.4534 0.0909 0.0051 0.0010 14.7

NOTE -- ABOVE VALUES ASSUME VISIBLE TRANSMITTANCE = 1.0 FOR WINDOW GLASS AND SHADING DEVICE.

ACTUAL TRANSMITTANCES ARE USED IN THE HOURLY CALCULATION.
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DAYLIGHTING EXAMPLE FLOOR OF OFFICE BUILDING IN CHICAGO Fri Nov 5 21:58:52 1993LDL RUN 1

30-FT DEEP PERIM OFFS DAYLIT TO 15 FT AUTO SHADE MANAGF24ENT FOR SUN CONTROL

REPORT- LV-L DAYLIGHT FACTOR Stay FOR FASTZONE
...................................................................................................................................

SPACE--KASTZONE WINDOW--KASTWIND REF PT NO.--I

AREA(SQFT) 600.0 SC 0.83 GTC I VIS-TRANS 0.68 X(FT) I0.0 Y(FT) 10.0 Z(FT) 2.5

AV REFL 0.46 H(FT) 3.0 W(FT) 20.0 ZONE-FRACTION 0.50

MAX-GLARE i00.0 AZIM (DEG) 90.0 TILT {DEG) 90.0 LTG-SET- POINT (FC) 50.0

VW-AZ (DEG) 180.0 DAY-X-DIV 8 DAY-Y-DIV 8 LTG-CTRL-TYPE CONTINUOUS

X(FT) 0.0 Y({_r) 0.0 Z(FT} 4.0
WIN-SHADE-TYPE MOVABLE- INTERIOR

EXT EXT DIR _EFL DIR KEFL DAY DAY WIN WIN BACKG BACKG

SUN WIN SUN SUN ILL IL5 ILL ILL ILL ILL ILL ILL LUM LUM LUM LUM

POS DAY SHD ALT AZ][M -SkY -SUN -SKY -SKY -SUN -SUN FAC FAC FAC FAC FAC FAC GLARE

NO. TYP IND (DEG) (DEG) (FC) (FC) (FC) (FC) (FC) (FC) -SKY -SUN -SKY -SUN -SKY -SUN INDEX

I 1 1 I0. 290. 1331.8 164.6 47.9 13.9 0.0 0.5 0.0464 0.0029 1.2053 0.0000 0.0048 0.0013 13.9

I I 2 I0. 290. 1331.8 164.6 22.5 17.6 0.5 0,4 0.0301 0.0050 0.5453 0.0909 0.0061 0.0010 10.8

I 2 I 10. 290. 366.9 0.0 7.5 3.2 0.0 0.0 0.0291 0.0000 0.6355 0,0000 0.0041 0,0000 4.9

l 2 2 I0. 290. 366,9 0.0 5.1 4.0 0.0 0,0 0.0246 0.0000 0.4461 0.0000 0.0050 0,0000 2.9

2 1 I I0 235. 1331.8 164.6 46.1 13.8 0,0 0,5 0.0449 0.0029 1.1676 0.0000 0.0048 0.0013 13.8

2 I 2 I0 235. 1331.8 164.6 22,3 17.4 0.5 0,4 0.0298 0.0050 0.5402 0.0909 0.0060 0.0010 10.7

3 ! I 10 180. 1331.8 164.6 47.5 16.4 0.0 0.5 0.0479 0.0029 1,2688 0.0000 0.0057 0,0013 14.1

3 I 2 I0 180. 1331.8 164.6 27.1 21.1 0.5 0.4 0.0362 0.0050 0.6565 0,0909 0.0074 O.OOIO 11.6

4 1 I 10 125. 1331.8 164.6 154.0 31.4 161.4 12.9 0.1392 1.0592 4.2159 99,0000 0.0109 0,0364 21.9

4 I 2 I0 125. 1331.8 164.6 55.1 43.1 23,7 18,5 0.0737 0.2561 1.3370 4,6464 0.0150 0.0520 15.4

5 1 1 10 70. 1331.8 164.6 186,2 34.8 162,7 14,9 0.1660 1.0791 4.4863 0.0000 0.0121 0,0419 18.2
S I 2 10 70. 1331.8 164.6 61.5 48.0 27.3 21.3 0.0822 0,2955 1.4912 5,3599 0.0167 0,0600 15.7

6 I 1 31 290. 2104 9 2160 2 58,4 18.7 0.0 6.2 0.0366 0.0029 0.9348 0.0000 0.0041 0.0013 14.6

6 1 2 31 290. 2104 9 2160 2 29,5 23.0 6,1 4.7 0.0249 0.0050 0.4523 0.0909 0.0051 0,0010 12.6

7 I I 31 235, 2104 9 2160 2 57.1 18,8 0.0 6,2 0.0360 0.0029 0.9197 0,0000 0.0041 0,0013 14.6

7 I 2 31 235. 2104 9 2160 2 29.6 23.1 6.1 4,7 0.0250 0.0050 0.4539 0.0909 0.0051 0.0010 12.6

8 i I 31 180. 2104 9 2160 2 64.8 23.2 0.0 6.2 0.0418 0.0029 1.0804 0,0000 0.0051 0.0013 15.1

8 I 2 31 180. 2104 9 2160 2 37,8 29.6 6.1 4.7 0.0320 0.0050 0.5807 0.0909 0.0065 0,0010 13.4

9 I I 31 125. 2104 9 2160 2 172.3 41.3 0.0 54.7 0.1015 0.0253 2.7318 0.0000 0.0091 0.0117 17.8

9 I 2 31 125. 2104 9 2160 2 71.5 55.9 96.3 75.3 0.0605 0.0794 1.0980 1.4408 0.0123 0.0161 17.3

i0 ! I 31 70. 2{04 9 2160 2 209,8 45.1 0.0 62.3 0.1211 0.0288 3.0729 0,0000 0.0099 0,0134 18.1 "

I0 i 2 31 70. 2104 9 2160 2 78.7 61.5 110.5 86.3 0,0666 0.0911 1.2081 1,6530 0.0135 0.0185 17.6

11 I 1 51 290. 2565 4 4622 3 58.7 20.9 0.0 13,3 0.0310 0.0029 0.7742 0.0000 0.0038 0.0013 14.7

11 1 2 51 290. 2565.4 4622 3 32,3 25.2 13 0 10.2 0.0224 0.0050 0.4067 0,0909 0.0046 0,0010 13.6

12 I I 51 235. 2565.4 4622 3 58.7 21.1 0 0 13.3 0.0311 0.0029 0.7766 0.0000 0.0038 0.0013 14.7

"12 1 2 51 235. 2565.4 4622 3 32.8 25.6 13 0 ]0.2 0.0228 0.0050 0.4129 0.0909 0.0046 0,0010 13 6

13 1 I 51 180. 2565,4 4622 3 70.0 25.7 0 0 13.3 0.0373 0.0029 0.9328 0.0000 0.0046 0.0013 15 3

13 I 2 51. 180. 2565.4 4622 3 41.3 32.3 13 0 10.2 0.0287 0.0050 0,5199 0,0909 0.0058 0,0010 14 2

14 I I 51. 125. 2565.4 4622 3 122,6 37,9 0 O 59.8 0.0626 0.0129 1.5491 0.0000 0.0068 0,0060 16 5

14 I 2 51. 125. 2565.4 4622.3 64.1 50.1 99 5 77.7 0.0445 0.0383 0.8074 0.6955 0.0090 0.0078 17 3

15 I I 51. 70. 2565.4 4622.3 137.1 40.5 0 0 68.5 0 0692 0.0148 1.6859 0.0000 0.0073 0 0069 16 7

15 1 2 51. 70. 2565.4 4622.3 68.8 53.8 115 8 90.5 0 0478 0.0446 0.8670 0.8094 0 0097 0 0091 17 6

16 I 1 72. 290. 3143,7 6245.4 68.6 25.9 0 0 18.0 0 0300 0,0029 0.7334 0.0000 0 0038 0 0013 15 2

16 1 2 72. 290. 3143.7 6245.4 40.2 31.4 17 6 13.7 0 0228 0.0050 0.4131 0.0909 0 0046 0 0010 14 4

17 I I 72. 235. 3143.7 6245.4 69.4 26.3 0 0 18.0 0 0304 0.0029 0.7426 0.0000 0 0039 0 0013 15 2

17 1 2 72. 235 3143.7 6245.4 40,8 31 9 17 6 13.7 0 0231 0.0050 0.4199 0,0909 0 0047 0 0010 14 5

18 I I 72, 180 3143,7 6245.4 79,3 29 7 0 0 18 0 0 0347 0.0029 0.8429 0,0000 0 0044 0.0013 15 7

18 I 2 72. 180 3143.7 6245.4 47.2 36 9 17.6 13 7 0 0267 0.0050 0.4851 0.0909 0 0054 0.0010 14.8

19 I I 72. 125 3143.7 6245,4 98,9 35 3 0.0 36 2 0 0427 0.0058 1.0269 0.0000 0 0052 0,0027 16.0

19 I 2 72. 125 3143.7 6245.4 57,7 45 I 51.3 40 I 0 0327 0.0146 0.5927 0.2657 0 0066 0.0030 16.2

20 1 I 72. 70 3143.7 6245.4 102,9 36 3 0.0 40 8 0 0443 0,0065 1.0622 0.0000 0 0053 0.0030 16.1

20 1 2 72. 70 3143.7 6245.4 59.6 46 6 59.9 46 8 0 0338 0,0171 0.6124 0.3102 0 0069 0.0035 16.4

NOTE -- ABOVE VALUES ASSUME VISIBLE TRANSMITTANCE = 1.0 FOR WINDOW GLASS AND SHADING DEVICE.

ACTUAL TRANSMITTANCES ARE USED IN THE HOURLY CALCULATION.
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DAYLIGHTING EXAMPLE FLOOR OF OFFICE BUILDING IN CHICAGO Fri Nov 5 21:58:52 1993LDL RUN I

30-FT DEEP PERIM OFFS DAYLIT TO 15 FT AUTO SHADE MANAGEMENT FOR SUN CONTROL

REPORT- LV-L DAYLIGHT FACTOR SU_RY FOR WESTZONE
...................................................................................................................................

SPACE--WESTZONE WINDOW--WESTWIND REF PT NO.--I

AREA(SQFT) 600.0 SC 0,83 G_: I VIS-TRANS 0.68 X(FT) 10,0 Y(FT) 10.0 Z(FT) 2.5

AV REFL 0.46 H(FT) 3.0 W(FT) 20.0 ZONE-FRACTION 0,50

MAX- GI_E I00.0 AZIM (DEG) 270.0 TILT (DBG) 90.0 L_-SET- POINT {FC) 50.0

VW-AZ (DEG) 0.0 DAY-X-DIV 8 DAY-Y-DIV 8 LTG-CTRL-TYPE CONT INUOUS

X(FT) 0.0 Y(FT} 0.0 Z(FT) 4.0

WIN-SHADE-TYPE MOVABLE- INTERIOR

EXT EXT DIR REFL DIR REFL DAY DAY WIN WIN BACKG BACKG

SUN WIN SUN SUN ILL ILL ILL ILL ILL ILL ILL ILL LUM LUM LbIM LUM

POS DAY SHD ALT AZIM -SKY -SUN -SKY -SKY -SUN -SUN FAC FAC FAC FAC FAC FAC GLARE

NO. TYP IND (DEG) (DEG) (FC) (FC) (FC) (?C) (FC) (FC) -SKY -SUN -SKY -SUN -SkY -SUN INDEX

1 I I 10 290. 1331.8 164.6 186,2 34,8 162.7 14.9 0.1660 1.0791 4 4863 99.0000 0 0121 0.0419 21.9

I 1 2 I0 290. 1331.8 164,6 61.5 48.0 27.3 21.3 0.0822 0.2955 I 4912 5 3599 0 0167 0.0600 15.7

i 2 1 10 290, 366.9 0.0 7.5 3,2 0,0 0.0 0 0291 0.0000 0 6355 0 0000 0 0041 0.0000 4.9

1 2 2 10 290. 366.9 0.0 5.1 4.0 0.0 0.0 0 0246 0.0000 0 4461 0 0000 0 0050 0.0000 2.9

2 1 I 10 235, 1331.8 164.6 154 0 31.4 161.4 12.9 0 1392 1.0592 4 2159 0 0000 0 0109 0.0364 18.0

2 I 2 10 235. 1331.8 164.6 55 1 43.1 23.7 18,5 0 0737 0.2561 i 3370 4 6464 0 0150 0.0520 15.4

3 1 I I0 180. 1331.8 164,6 47 5 16.4 0.0 0.5 0 0479 0.0029 1.2688 0 0000 0 0057 0.0013 14.1

3 1 2 I0 180. 1331.8 164.6 27 I 21.1 0.5 0.4 0 0362 0,0050 0,6565 0.0909 0 0074 0.0010 11.6

4 I i i0. 125. 1331.8 164.6 46 i 13.8 0.O 0,5 0.0449 0.0029 1.1676 0.0000 0 0048 0.0013 13.8

4 I 2 I0. 125. 1331 8 164.6 22 3 17.4 0.5 0.4 0.0298 0.0050 0.5402 0.0909 0 0060 0,0010 10.7

5 I I 10. 70. 1331 8 164 6 47 9 13.9 0.0 0.5 0.0464 0.0029 1.2053 0.0000 0.0048 0.0013 13.9

5 I 2 I0. 70. 1331 8 164 6 22 5 17.6 0.5 0,4 0.0301 0.0050 0.5453 0,0909 0,0061 0.0010 10.8

6 1 I 31 290. 2104 9 2160 2 209 8 45,1 0,0 62.3 0.1211 0.0288 3.0729 0.0000 0.0099 0,0134 18.1

6 I 2 31 290. 2104 9 2160 2 78 7 61.5 110.5 86.3 0.0666 0.0911 1.2081 1.6530 0.0135 0.0185 17.6

7 i I 31 235. 2104 9 2160 2 172 3 41.3 0.0 54.7 0.1015 0.0253 2.7318 0.0000 0.0091 0.0117 17 8

7 I 2 31 235. 2104 9 2160 2 71.5 55.9 96.3 75,3 0.0605 0.0794 1,0980 1.4408 0.0123 0.0161 17 3

8 I I 31 180. 2104 9 2160 2 64.8 23,2 0.0 6,2 0.0418 0.0029 1.0804 0.0000 0,0051 0,0013 15 1

8 I 2 31 180. 2104 9 2160 2 37.8 29.6 6.1 4.7 0.0320 0.0050 0.5807 0.0909 0,0065 0.0010 13 4

9 1 1 31 125. 2104 9 2160 2 57.1 18.8 0.0 6.2 0.0360 0.0029 0.9197 0.0000 0.0041 0.0013 14 6
9 1 2 31 125. 2104 9 2160 2 29,6 23.1 6,1 4.7 0.0250 0.0050 0.4539 0.0909 0.0051 0.0010 12 6

I0 1 I 31 70. 2104 9 2160,2 58.4 18.7 0.0 6.2 0.0366 0.0029 0.9348 0.0000 0.0041 0.0013 14 6 "

I0 1 2 31 70. 2104 9 2160,2 29.5 23 0 6,1 4,7 0.0249 0.0050 0.4523 0.0909 0.0051 0.0010 12 6

11 1 I 51 290. 2565.4 4622.3 137,1 40 5 0,0 68.5 0.0692 0,0148 1.6859 0.0000 0.0073 0.0069 16 7

II I 2 51 290. 2565.4 4622,3 68.8 53 8 115.8 90.5 0.0478 0.0446 0.8670 0.8094 0.0097 0.0091 17 6

. 12 1 I 51 235. 2565.4 4622,3 122.6 37 9 0.0 59.8 0.0626 0.0129 1.5491 0.0000 0.0068 0.0060 16 5

12 I 2 51 235. 2565.4 4622.3 64.1 50 I 99.5 77.7 0.0445 0.0383 0.8074 0.6955 0.0090 0.0078 17 3

13 I 1 51 180. 2565.4 4622.3 70.0 25 7 0.0 13.3 0.0373 0.0029 0.9328 0.0000 0.0046 0.0013 15 3

13 1 2 51. 180. 2565.4 4622.3 41.3 32 3 13.0 10.2 0.0287 0.0050 0.5199 0.0909 0.0058 0.0010 14.2

14 1 1 51. 125. 2565.4 4622.3 58.7 21 I 0.0 13.3 0.0311 0,0029 0.7766 0.0000 0.0038 0.0013 14.7

14 1 2 51. 125. 2565.4 4622.3 32.8 25 6 13.0 10.2 0.0228 0.0050 0.4129 0.0909 0.0046 0.0010 13.6

15 1 I 51. 70. 2565.4 4622.5 58.7 20,9 0,0 13 3 0.0310 0.0029 0.7742 0.0000 0.0038 0.0013 14.7

15 I 2 51. 70. 2565.4 4622.3 32.3 25.2 13,O 10 2 0.0224 0.0050 0.4067 0.0909 0,0046 0.0010 13.6

16 1 1 72. 290. 3143.7 6245.4 102.9 36.3 0.0 40 8 0.0443 0.0065 1.0622 0.0000 0.0053 0.0030 16.1

16 1 2 72. 290. 3143.7 6245,4 59.6 46.6 59,9 46 8 0.0338 0,0171 0.6124 0.3102 0.0069 0.0035 16.4

17 1 1 72. 235. 3143.7 6245.4 98.9 35.3 0.0 36 2 0.0427 0.0058 1.0269 0.0000 0.0052 0.0027 16.0

17 I 2 72, 235. 3143./ 6245,4 57.7 45.1 51.3 40 i 0.0327 0.0146 0.5927 0.2657 0.0066 0.0030 16.2

18 I I 72. 180. 3143.7 6245.4 79.3 29,7 0,0 18 0 0.0347 0.0029 0.8429 0.0000 0,0044 0.0013 15.7

18 1 2 72. 180. 3143.7 6245.4 47.2 36.9 17.6 13 7 0.0267 0.0050 0.4851 0.0909 0.0054 0.0010 14.8

19 I 1 72. 125. 3143,7 6245,4 69.4 26.3 0.0 18 0 0.0304 0.0029 0.7426 0.0000 0.0039 0.0013 15.2

19 I 2 72. 125. 3143,7 6245.4 40.8 31.9 17,6 13 7 0.0231 0,0050 0,4199 0.0909 0.0047 0.0010 14.5

20 I I 72, 70. 3143.7 6245.4 68.6 25.9 0.0 18 0 0.0300 0.0029 0,7334 0.0000 0.0038 0.0013 15.2

20 I 2 72. 70. 3143.7 6245.4 40.2 31,4 17,6 13 7 0.02.28 0.0050 0,4131 0.0909 0.0046 0.0010 14.4
NOTE -- ABOVE VALUES ASSUME VISIBLE TRANSMITTANCE = 1.0 FOR WINDOW GLASS AND SHADING DEVICE.

ACTUAL TRANSMITTANCES ARE USED IN THE HOURLY CALCULATION.
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DAYLIGHTING EXAMPLE FLOOR OF OFFICE BUILDING IN CHICAGO DOE-2.1E-001 Fri Nov 5 21:5B:52 1993LDL RUN I

30-FT DEEP PERIM OFFS DAYLIT TO 15 FT AUTO SHADE MANAGEMENT FOR SUN CONTROL

REPORT- LS-C BUILDING PEAK LOAD COMPONENTS WEATHER FILE- TRY CHICAGO
........... .................... ..................................................................................................

"'" BUILDING "'*

FLOOR AREA 36400 SQFT 3382 S_
VOLUME 364000 CUFT 10308 CUMT

COOLING LOAD HEAT ING LOAD
_-=-_ -_ = - ..=.__ _-- = = == = == = = m== = == --- -- ----==--.- =----'== ._.-

TIME JUL 17 5PM FEB 22 IPM

DRY-BULB TEMP 90F 32C 31F -IC

WET-BULB T_P 71F 22C 29F -2C

SENSIBLE LATEN? SENSIBLE
(KBTU/H) ( KW ) (KBTU/H) ( KW I (KBTU/H) ( KW )
............................................

WALL CONDUCTION 7.739 2.267 0.000 0.000 -15.713 -4.604

ROOF CONDUCTION 0.000 0.000 0.000 0.000 0.000 0.000

WINDOW GLASS+FRM COND 8.479 2.484 0 000 0.000 -35.593 -10.429

WINDOW GLASS SOLAR 65.900 19.309 0 000 0.000 17.016 4.986

DOOR CONDUCTION 0.000 0.000 0 000 0.000 0.000 0.000
INTERNAL SURFACE COND 0.000 0.000 0 000 0.000 0 000 0.000
UNDERGROUNDSURF COND 0.000 0.000 0 000 0.000 0 000 0.000

OCCUPANTS TO SPACE 83.021 24.325 61 289 17.958 0 365 0.107

LIGHT TO SPACE 133.559 39.153 0 000 0.000 9 628 2.821

EQUIPMENT TO SPACE 0.000 0.000 0.000 0.000 0 000 0.000

PROCESS TO SPACE 0.000 0.000 0.000 0.000 0 000 0.000

INFILTRATION 6.560 1.922 6.118 1.792 -314 172 -92.052

TOTAL 305.258 89.441 67.406 19.750 -338.469 -99.171

TOTAL LOAD 372.664 KBTU/H 109.191 KW -338.469 KBTU/H -99.171 KW

TOTAL LOAD / AREA 10.24BTU/H.SQFT 32.289 W /SQMT 9.299BTU/H.SQFT 29.326 W /SQMT

i

etvtteeetttteeeevettteeeeeeetteeeeeeeeteeeeeeeeeeveeeeeeetteteee

• NOTE lITHE ABOVE LOADS EXCLUDE OUTSIDE VENTILATION AIR •

" .... LOADS

" 2)TIMES GIVEN IN STANDARD TIME FOR THE LOCATION "

• IN CONSIDERATION
v •

tttttttttfttttetettttttttettttttettttt_ttttttgetttttftttteeftfff
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DAYLIGHTING EXAMPLE FLOOR OF OFFICE BUILDING IN CHICAGO DOE-2.1E-001 Fri Nov 5 21:58:52 1993LDL RUN I

30-FT DEEP PERIM OFFS DAYLIT TO ]5 FT AUTO SHADE MANAGEMENT FOR SUN CONTROL

REPORT- LS-G SPACE DAYLIGHTING Sb_Y WEATHER FILE- TRY CHICAGO
................................................................... . .............................. . ............................ ..

SPACE NORTHZONE

................. REPORT SCHEDULE HOUR._ WITH SUN UP................

PERCENT LIGHTING PERCENT bIGHTING AVERAGE PERCENT HOURS

ENERGY REDUCTION ENERGY REDUCTION DAYLIGHT DAYLIGHT

BY DAYLIGNTING BY DAYLIGHTING ILLUMINANCE ILLUMINANCE AVEBAGE PERCENT HOURS

(ALL HOURS} (REPORT SCHEDULE HOURS) (FOOTCANDLES) ABOVE SETPOINT GLARE INDEX GLARE TOO HIGH
........ . ................. . ...... . ........... .-. ...... ..-. ............ .. ... ............ .. ...........

TOTAL REF PT REF RT TOTAL REF FT REF RT REF F_ REF PT REF FP REF FT PEW PT REF FT REF PT REF PT

MONTH ZONE I 2 ZOk'Z 1 2 1 2 1 2 I 2 i 2
............... . ......... .. ....° ........ . ......... . . .... . .....- ...... -. ................

JAN 10.1 20.2 0.0 13.1 26.1 0.0 19.8 0.0 1.1 0.0 7.2 0.0 0.0 0.0

FEB 16.7 33.4 ' 0.0 21.6 43,1 0.0 28.0 0.0 6.0 0.0 8.8 0.0 0.0 0.0

MAR 25.4 50.7 0.0 32.3 64.7 0.0 45.4 0.0 35.1 0,0 11. I 0.0 0.0 0.0

APR 30.2 60.4 0.0 37.6 75.2 0.0 6].I 0.0 49.3 0.0 12.0 0,0 0.0 0.0

MAY 37.8 75.6 0.0 46.1 92.2 0.0 82.9 0.0 75.3 0.0 13.7 0.0 0.0 0.0

JUN 40.0 80.0 0,0 47.4 94.8 0.0 79.8 0.0 72.6 0.0 13.6 0.0 0.0 0.0

JUL 39.3 78.7 0.0 46,0 92.0 0.0 70.9 0,0 66.7 0.0 12.8 0.0 0.0 0.0

AUG 36,5 73.0 0.0 44.2 88.4 0.0 75.1 0.0 &8.1 0.0 13.3 0.0 0.0 0.0

SEP 25.9 51.9 0.0 32.3 64.7 0.0 49.0 0.0 33.7 0.0 11.1 0.0 0.0 0.0

OCT 16.6 33.1 0.0 21.2 42.4 0.0 29.3 0.0 9.3 0.0 8.7 0.0 0.0 0.0

NOV 10.9 21.8 0.0 14.1 28.2 0.0 21.6 0.0 1.9 0.0 7.5 0.0 0.0 0.0

DEC 8.7 17.5 0.0 11.3 22.6 0.0 18.5 0.0 0.7 0.0 6.8 0.0 0.0 0.0
..... ° ........................................ . .................. . ................

ANNUAL 25.0 50.0 0.0 30.8 61.6 0.0 48.6 0.0 35.2 0.0 10.6 0.0 0.0 0.0
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DAYLIGHTING EXAMPLE FLOOR OF OFFICE BUILDING IN CHICAGO DOE-2.1E-001 Fri Nov 5 21:58:52 1993LDL RUN 1

30-FT DEEP PERIH OFFS DAYLIT TO 15 FT AUTO SHADE MANAGEMENT FOR SUN CONTROL

REPORT- LS-G SPACE DAYLIGHTING SUI_Y WEATHER FILE- TRY CHICAGO
... ...... . ................................ _ .......................................................................................

SPACE SOtITHZONE

................. REPORT SCHEDULE HOURS WITH SUN UP................

PERCENT LIGHTING PERCENT LIGHTING AVERAGE PERCENT HOURS

ENERGY REDUCTION ENERGY REDUCTION DAYLIGHT DAYLIGHT

BY DAYLIGHTING BY DAYLIGHTING ILLUMINANCE ILL_4INANCE AVERAGE PERCENT HOURS

(ALL HOURS) (REPORT SCHEDULE HOURS) (FOOTCANDLES) ABOVE SETPOINT GLARE INDEX GLARE TOO HIGH
............. . ............................................................................... . ......

TOTAL REF PT REF PT TOTAL REF PT REF PT REF PT REF PT REF PT REF PT REF FT REF RT REF PT REF Fr
MONTH ZONE 1 2 ZONE 1 2 I 2 I 2 i 2 I 2
.._.. . .... . .... . ............. ...° ............... . ....................... . ..............

JAN 15.9 31.7 0.0 20.5 41.1 0.0 33.6 0.0 22.2 0.0 8.6 0.0 0.0 0.0

FEB 21.6 43.1 0.0 27.7 55.4 0.0 40.6 0.0 26.2 0.0 10.3 0.0 0.0 0.0

MAR 24.7 49.4 0.0 31.1 62.2 0.0 48.2 0.0 38.4 0.0 11.5 0.0 0.0 0.0

APR 27.4 54.7 0.0 33.4 66.7 0.0 67.4 0.0 65.2 0.0 12.7 0.0 0.0 0.0

MAY 29.0 58.1 0.0 34.4 68.9 0.0 87.0 0.0 77.8 0.0 13.8 0.0 0.0 0.0

JUN 29.9 59.7 0.0 34.7 69.5 0.0 84.4 0.0 70.0 0.0 13.5 0.0 0.0 0.0

JUL 29 7 59.3 0.0 34.3 68.6 0.0 72.5 0.0 60.2 0.0 12.6 0.0 0.0 0.0

AUG 29 2 58.5 0.0 34.6 69.1 0.0 81.2 0.0 84.2 0.0 13.6 0.0 0.0 0.0

SEP 27 7 55.4 0.0 33.7 67.3 0.0 59.4 0.0 62.2 0.0 12.2 0.0 0.0 0.0

OCT 24 0 48.1 0.0 30.4 60.9 0.0 47.8 0.0 38.7 0.0 II.I 0.0 0.0 0.0

NOV 17.2 34.4 0.0 22.1 44.2 0.0 37.9 0.0 28.9 0.0 9.0 0.0 0.0 0.0

_EC 14.1 28.2 0.0 18.2 36.4 0.0 26.3 0.0 14.0 0.0 7.5 0.0 0.0 0.0
.....................................................................................

ANNUAL 24.3 48.5 0.0 29.7 59.4 0.0 57.3 0.0 49.1 0.0 11.4 0.0 0.0 0.0

IO. 14
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DAYLIGHTING EXAMPLE FLOOR OF OFFIC_ BUILDING IN CHICAGO DOE-2.1E-001 Fri Nov 5 21:58:52 1993LDL RUN I

30-FT DEEP PERIM OFFS DAYLIT TO 15 FT AUTO SHADE MANAGEMENT FOR SUN CONTROL

REPORT.- LS-G SPACE DAYLIGHTING SU]_ARY WEATHER FILE- TRY CHICAGO
...................... --. .............................. . ...................... ... ...... . ............................. 4... .........

SPACE EASTZONE

................. REPORT SCHEDULE HOURS WITH SUN UP................

PERCENT LIGHTING PERCENT bIGHTING AVERAGE PERCENT HOURS

ENERGY REDUCTION ENERGY RED(k"TIGN DAYLIGHT DAYLIGHT

BY DAYLIGHTING BY DAYLIGHTING ILLUMINANCE ILLt_41NANCE AVERAGE PERCENT HOURS

(ALL HOURS) (REPORT SCHEDULE HOUR_) [FOOTCANDLES} ABOVE SETPOINT GLARE INDEX GLARE TOO HIGH
.... ..........--...... ....... ...... ...... .-.. .....° ............. ... ....................... ... ........

TOTAL REF PT REF PT TOTAL REF PT REF PT REF PT REF PT REF PT REF PT REF PT REF PT REF PT REF PT

I_NTH ZONE I 2 ZONE I 2 I 2 I 2 1 2 1 2

JAN 14.8 29.5 0.0 19.1 38.2 0.0 24.9 0.0 7.9 0.0 8.0 0.0 0.0 0.0

FEB 20.2 40.4 0,0 26.0 52.0 0,0 32.8 0.0 11.1 0.0 9,6 0.0 0.0 0,0

MAR 23,9 47.9 0.0 30.1 60.3 0.0 49.2 0.0 39.8 0.0 11.4 0.0 0.0 0.0

APR 26.7 53.4 0.0 32.5 64,9 0.0 65.6 0.0 56.3 0.0 12.4 0.0 0.0 0.0

MAY 29.0 57,9 0.0 34.4 68.7 0.0 84.6 0.0 78.5 0.0 13.9 0.0 0.0 0,0

JUN 29.9 59.7 0.0 34.6 69.2 0.0 83.1 0.0 75.2 0.0 13.6 0.0 0.0 0.0

JUL 29.5 59.0 0.0 34.1 68.2 0.0 74.4 0.0 74.9 0.0 13.0 0.0 0.0 0.0

AUG 28.7 57.5 0.0 34.1 68.2 0.0 79.8 0.0 76.0 0,0 13.5 0.0 0.0 0.0

SEP 26,0 52,1 0.0 31.9 63.7 0.0 59.6 0.0 53.0 0.0 12.0 0.0 0.0 0.0

OCT 21.2 42.3 0.0 26.8 53.5 0.0 38.8 0.0 24.0 0,0 lO.0 0.0 0.0 0.0

NOV 16.2 32.4 0.0 20.7 41.3 0.0 28.1 0.0 11.5 0.0 8.4 0.0 0.0 0.0

DEC 13.5 27,0 0.0 17.4 34.7 0.0 22.3 0.0 5.7 0.0 7.4 0.0 0.0 0.0
.............. _ ........................ . ..........................................

ANNUAL 23.4 46,7 0.0 28.5 57.1 0,0 53.7 0.0 43.0 0.0 11.1 0.0 0,0 0.0

10.15



DAYLIGHTING EXAMPLE FLOOR OF OFFICE BUILDING IN CHICAGO DOE-2.1E-001 Fri Nov 5 21:58:52 i993LDL RUN I

30-FT DEEP PERIH OFFS DAYLIT TO 15 _T AUTO SHADE MA}IAGEMENT FOR SUN CONTROL

REPORT- LS-G SPACE DAYLIGHTINO S_Y WEATHER FILE- TRY CHICAGO
...................... . .... . ......................... . .... . ......... . ................... .°...°. .............. . .......... .°.°oo.°.

SPACE WF_TZONE

................. REPORT SCHEDULE HOURS WITH SUN UP................

PERCENT LIGHTING PERCENT LIGHTING AVERAGE PERCENT HOURS

ENERGY REDUCTION ENERGY REDUCTION DAYLIGHT DAYLIGHT

BY DAYLIGHTING BY DAYLIGHTING ILLUMINANCE ILL_INANCE AVERAGE PERCENT HOURS

(ALL HOURS) (REPORT SCHEDULE HOURS) (70OTCANDLBS) ABOVE SETPOINT GLARE INDEX GLARE TOO HIGH

TOTAL REF PT REF PT TOTAL REF PT REF PT REF {_T REF PT REF {_T REF PT NEE [_T REF PT REF {_T REF PT

MONTH ZONE I 2 ZONE I 2 I 2 I 2 1 2 I 2
.......... . ......... . .......... .. ...... ..-... .._. .... . ........................ ... . .... .

JAN 15.0 29.9 0.0 19.4 38.7 0.0 25.5 0.0 6.5 0.0 7.6 0.0 0.0 0.0

FEB 19.5 38.9 0.0 25.0 50.1 0.0 32.5 0.0 12.3 0.0 9.3 0.0 0.0 0.0

MAR 23.9 47.9 0.0 30.2 60.4 0.0 48.9 0.0 35.5 0.0 11.4 0.0 0,0 0.0

APR 26.7 53.4 0.0 32.7 65.4 0.0 66.6 0.0 61.5 0.0 12.5 0.0 0.0 0.0

MAY 28.6 57.3 0.0 33.8 67.6 0.0 81.9 0.0 74.6 0.0 13.6 0.0 0.0 0.0

JUN 30.1 60.1 0.0 34.5 68.9 0.0 79.0 0.0 70,0 0.0 13.4 0.0 0.0 0.0

JUL 29.7 59.4 0.0 34,0 68.0 0.0 69.5 0.0 64.2 0.0 12.8 0.0 0.0 0.0

AUG 28.8 57.6 0.0 33.8 67.6 0.0 77.4 0.0 69.2 0.0 13.3 0.0 0.0 0.0

SEP 25.6 51.3 0.0 31.0 62.0 0.0 57.5 0.0 49.6 0.0 11.8 0.0 0.0 0.0

OCT 20.5 41.1 0.0 26.0 51.9 0.0 36.7 0.0 21.5 0.0 9.7 0.0 0.0 0.0

NOV 15.3 30.6 0.0 19.7 39.4 0.0 26,7 0,0 9.6 0.0 8.0 0.0 0.0 0.0

• DEC 13.0 26.1 0.0 16.9 33.7 0.0 23.9 0.0 6.5 0.0 7.1 0.0 0.0 0.0
................................................................................ o._

ANNUAL 23.2 46.3 0.0 28.2 56.3 0.0 52.3 0.0 40.2 0.0 10.9 0.0 0.0 0.0
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DAYLIG)frIIIGBI_E i_OOR OF OFFICE BUILDING IN CHICAGO DO£-2.1£-001 Frl Nov 5 21:5R:52 1993LDL RUN ]
30-FT DEEPPERIB OFFS DAYLIT TO 15 FT Ab'ro SHADEMANAGEMENTFORSUN CONTROL
REPORT-LS-H PERCENT LIGHTII_G_IERGY RBDUCTIONBY DAYLIGHT [_ORTHZONE WEATHER FILE- TRY CHICAGO

SPACE HORTHZONE

HOUROF DAY
ALL

NORrH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 HOURS
.... . .......... .... .., .... . ...... °....... .... ........................... ......... ..

JAN 0 0 0 0 0 0 0 1 5 11 17 23 24 19 13 6 1 0 0 0 0 0 0 0 10

[eBB 0 0 0 0 0 0 0 4 10 lg 28 32 34 32 24 13 5 0 0 0 0 0 0 0 17

MAR 0 0 0 0 0 0 2 11 22 34 39 44 43 42 37 23 I0 2 0 0 0 0 0 0 25

APR 0 0 0 0 0 2 10 25 32 39 41 43 45 44 40 34 20 7 0 0 0 0 0 0 30

MAY 0 0 0 0 0 7 25 35 44 47 49 50 50 50 50 40 28 13 2 0 0 0 0 0 38

JUN 0 0 0 0 1 10 29 43 48 49 47 49 49 49 49 45 36 27 6 0 0 0 0 0 40

JUL 0 0 0 0 0 7 34 43 46 47 47 48 48 49 49 39 42 33 7 0 0 0 0 0 39

AUG 0 0 0 0 0 3 19 36 42 45 47 47 48 48 45 41 33 16 2 0 0 0 0 0 37

SEP 0 0 0 0 0 0 8 21 23 32 41 44 40 37 31 24 14 3 0 0 0 0 0 0 26

OCT 0 0 0 0 0 0 2 10 15 25 28 29 28 28 20 10 3 0 0 0 0 0 0 0 17

NOV 0 0 0 0 0 0 0 4 9 15 22 25 23 18 11 4 0 0 0 0 0 0 0 0 11

DEC 0 0 0 0 0 0 0 1 5 10 17 19 23 16 9 3 0 0 0 0 0 0 0 0 9

AN_AL 0 0 0 0 0 3 15 26 25 3] 35 37 39 36 32 24 13 7 I 0 0 0 0 0 25

NOTE- THE ENTRIES IN THIS REPORT ARE HOT
SUBJECT TO THE DAYLIGHTINGREPORT SCHEDULE

10.17



DAYLIGHTINGEXAMPLE FLOOR OF OFFICE BUILDI_IGIN CHICAGO DOE-2.1Z-001 Fri Nov 5 21:58:52 1993LD5 RUN 1
30-FT DEEP PERIl(OFFS DAYLIT TO 15 FT Ab'POSHADE MANAGEMENT FOR SUN CONTROL
REPORT- LS-H PERCENTLIGHTING ENERGY REDUCTIONBY DAYLIGHT SOWHZONE WEATHER FILE- TRY CHICAGO
.... .......... ... ............ ..... .......-..... ............. .°......... ........... . ................ . ............ . ............ ....

SPACE SOUTHZONE

HOUROF DAY
ALL

14_WPH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 HOURS

JAN 0 0 0 0 0 0 0 1 11 21 28 30 31 28 24 13 1 0 0 0 0 0 0 0 16

FEB O 0 0 0 0 0 0 $ 22 30 33 34 34 33 30 24 10 0 0 0 0 0 0 0 22

NAR 0 0 0 0 0 0 4 19 28 33 34 35 35 34 33 30 19 3 0 0 0 0 0 0 25

APE 0 0 0 0 0 2 17 30 33 34 35 35 35 35 34 33 26 11 0 0 0 0 0 0 27

NAY 0 0 0 0 0 9 26 32 34 35 35 35 35 35 35 34 29 17 3 0 0 0 0 0 29

JUN 0 0 0 0 I 13 26 35 35 34 35 35 35 35 35 34 31 23 8 0 0 0 0 0 30

JUL 0 0 0 0 0 I0 28 33 35 34 35 35 35 35 35 32 33 27 9 0 0 0 0 0 30

AUG 0 0 0 0 0 3 23 33 34 35 35 35 35 35 35 34 32 20 2 0 0 0 0 0 29

SEP 0 0 0 0 0 0 16 31 32 35 35 35 35 35 34 32 26 5 0 0 0 0 0 0 28

OCT 0 0 0 0 0 0 5 23 31 33 34 35 35 33 30 25 7 0 0 0 0 0 0 0 24

NOV 0 0 0 0 0 0 0 8 23 28 30 32 31 27 20 10 0 0 0 0 0 0 0 0 17

DEC 0 0 0 0 0 0 0 2 13 21 26 28 28 25 18 6 0 0 0 0 0 0 0 0 14
. ......... . ....... . ......... . ...................... ...... .................. ..

ANNUAL 0 0 0 0 0 4 16 27 28 31 33 33 34 33 30 26 15 7 2 0 0 0 0 0 24

NOTE- THE ENTRIES IN THIS REPORT ARE HOT
SUBJECT TO THE DAYLIGHTING REPORT SCHEDULE

10.18



DAYLIGNTINGEXAMPLE FLOOROF OFFICE BUILDING IN CHICAGO DOE-2.1E-001 Fri Nov 5 21:58:52 1993LDL RUN 1
30-ET DEEP PERIM OFFS DAYLIT TO 15 FT AUTO SHADE MANAGEMENT FOR SUN CONTROL
REPORT- LS-H PERCENT LIGHTING ENERGY REDUCTION8Y DAYLIGHT BASTZONE WEATHER FILE- TRY CHICAGO
.. ............................................. . ....... . ...... .... ..... . ........................... ...-... .......................

SPACE EASTZONE

HOUROF DAY
• ALL

NONTH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 HOURS

JAN 0 0 0 0 0 0 0 2 11 22 27 30 27 25 19 11 ! 0 0 0 0 0 0 0 15

FgB 0 0 0 0 0 0 0 6 23 30 33 33 31 _1 27 19 g 0 0 0 0 0 0 0 20

NAP. 0 0 0 0 0 0 4 19 30 33 33 34 33 32 33 27 15 3 0 0 0 0 0 0 24

APR 0 0 0 0 0 4 19 31 35 35 3S 35 35 34 30 31 22 10 0 0 0 0 0 0 27

NAY 0 0 0 0 0 14 27 33 35 35 35 35 35 35 35 32 27 15 3 0 0 0 0 0 29

JUN 0 0 0 0 2 22 31 34 35 35 35 35 35 35 35 33 2R 22 9 0 0 0 0 0 30

JUL 0 0 0 0 1 18 30 34 35 35 35 35 35 35 35 28 30 24 9 0 0 0 0 0 29

AUG 0 0 0 0 0 11 25 32 35 35 35 35 35 35 33 32 28 16 2 0 0 0 0 0 29

SEP 0 0 0 0 0 I 21 30 34 35 34 35 33 31 30 25 17 4 0 0 0 0 0 0 26

OCT 0 0 0 0 0 0 8 27 31 34 31 29 27 28 25 16 4 0 0 0 0 0 0 0 21

NOV 0 0 0 0 0 0 0 13 23 28 29 30 28 24 18 8 0 0 0 0 0 0 0 0 16

DEC 0 0 0 0 0 0 0 2 14 21 26 27 27 23 15 6 0 0 0 0 0 0 0 0 13
............................... . ...................... . ......................

ANNUAL 0 0 0 0 0 7 18 27 28 32 32 33 32 31 28 22 13 7 2 0 0 0 0 0 23

NOTE- THE ENTRIES IN THIS REPORT ARE NOT
SUBJECT TO THE DAYLIGHTING REPORT SCHEDULE

10.19



DAYLIGHTINGEXAMPLE FLOOR OF OFFICE BUILDING IN CHICAGO DOE-2.1E-001 Fri Nov 5 21z58:52 1993LDL RUN 1
30-FTDEEP PERIM OFFS DAYLIT TO 15 FT AUTO SHADE VANAGIDIENTFOR SUN CONTROL
REPORT- LS-H PERCENT LIGHTING E_IERGYREDUCTIONBY DAYLIGHT WEST?ONE WEATHER FILE- TRY CHICAGO
........... ......... .. ............... .. .............. .......°.. ................. . ........... . ............................ . ...... .

SPACE WESTZONE

HOUROF DAY
ALL

MONTH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 X6 17 19 19 20 21 22 23 24 HOURS
..... .. ........ ..... .... ... .... . ............ ....... ..... ° ........ . ..... ..... ......

JAN 0 0 0 0 0 0 0 1 9 18 23 28 31 28 24 14 1 0 0 0 0 0 0 0 15

FEB 0 0 0 0 0 0 0 6 16 22 29 30 33 33 30 23 11 0 0 0 0 0 0 0 19

MAR 0 0 0 0 0 0 3 15 26 32 31 33 34 33 33 30 20 4 0 0 0 0 0 0 24

APE 0 0 0 0 0 2 14 25 28 32 33 34 35 35 35 34 27 12 I 0 0 0 0 0 27

MAY 0 0 0 0 0 9 21 29 32 35 35 35 35 35 35 34 29 21 6 0 0 0 0 0 29

JUN 0 0 0 0 I 13 23 32 34 35 35 35 35 35 35 35 32 28 X9 0 0 0 0 0 30

JUL 0 0 0 0 0 I0 23 30 32 35 35 35 35 35 35 34 33 29 20 0 0 0 0 0 30

AUG 0 0 0 0 0 3 19 29 32 34 35 35 35 35 35 34 31 26 8 0 0 0 0 0 29

SEP 0 0 0 0 0 0 10 21 24 30 33 35 33 35 35 33 27 9 0 0 0 0 0 0 26

OCT O 0 0 0 0 0 3 14 21 27 26 28 31 34 31 26 8 0 0 0 0 0 0 0 21

NOV 0 0 0 0 0 0 0 6 15 22 27 29 30 27 20 10 I 0 0 0 0 0 0 0 15

DEC 0 0 0 0 0 0 0 1 9 17 23 25 29 24 19 9 0 0 0 0 0 0 0 0 13
................................. . ........ . ........ . .................... ° ....

ANNUAL 0 0 0 0 0 4 13 22 24 28 30 32 33 32 31 26 16 9 5 0 0 0 0 0 23

NOTE- THE ENTRIES IN THIS REPORT ARE NOT
SUBJECT TO THE DAYLIGHTING REPORTSCHEDULE

10.20



DAYLIGHTINGEXAMPLE FLOOR OF OFFICE BUILDING IN CHICAGO DOE-2.1E-001 Fri Nov 5 21':58:521993LDL RUN I
30-FT DEEP PERIN OFFS DAYLIT TO 15 FT AUTO SHADE MA_GEMENT FOR SUN CONTROL
REPORT- LS-I PERCENT LIGHTING ENERGY REDUCTIONBY DAYLIGHT WEATHER FILE- TRY CHICAGO
---------.-...° ................................ ..° ........... ° ................................................................ ...

tit BUILDING t_,

HOUROF DAY
ALL

MONTH I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 HOURS
..... ..... ..... ............................. °............ ..... ... ...... ...... . ....

JAN 0 0 0 0 0 0 0 0 4 8 11 13 13 12 9 5 1 0 0 0 0 0 0 0 6

FEB 0 0 0 0 0 0 0 3 8 12 14 15 15 15 13 9 4 0 0 0 0 0 0 0 9

MAR 0 0 0 0 0 0 2 7 12 15 16 17 17 16 16 13 7 1 0 0 0 0 0 0 11

APR 0 0 0 0 0 1 7 13 15 16 17 17 17 17 16 15 11 5 0 0 0 0 0 0 13

MAY 0 0 0 0 0 5 12 15 17 18 18 18 18 18 18 16 13 8 2 0 0 0 0 0 14

JUN 0 0 0 0 0 7 13 17 17 18 17 18 18 18 18 17 15 12 5 0 0 0 0 0 15

JUL 0 0 0 0 0 5 13 16 17 17 18 18 18 18 18 15 16 13 5 0 0 0 0 0 15

AUG 0 0 0 0 0 2 10 15 17 17 18 18 18 18 17 16 14 9 2 0 0 0 0 0 14

SEP 0 0 0 0 0 0 6 12 13 15 16 17 16 16 15 13 10 2 0 0 0 0 0 0 12

OCT 0 0 0 0 0 0 2 8 11 14 14 14 14 14 12 9 3 0 0 0 0 0 0 0 9

I,IOV 0 0 0 0 0 0 " 0 4 8 11 12 13 13 11 8 4 0 0 0 0 0 0 0 0 7

DEC C 0 0 0 0 0 0 1 5 8 11 11 12 10 7 3 0 0 0 0 0 0 0 0 6
.................. . ....... . ......... . ........................................

ANNUAL 0 0 0 0 0 2 7 12 12 14 15 16 16 15 14 11 6 3 1 0 0 0 0 0 11

_OTE- THE ENTRIES IN THIS REPORT ARE NOT
SUBJECT TO THE DAYLIGHTINGREPORT SCHEDULE

10.21



DAYLIGHTINGEXAHPLE FLOOR OF OFFICE BUILDING IN CHICAGO DOE-2.1E-001 Fri Nov 5 21:58:52 1993LDL RUN I
30-FT DEEP PERIN OFFS DAYLIT TO 15 FT Ab_POSHADE MANAGEMENT FOR SUN CONTROL
REPORT- LS-J DAYLIGHT ILLUMINANCEFREQUENCY OF OCCURRENCE NORTHZONE t_.ATHERFILE- TRY CHICAGO
............... .................... . ............... . ................................... .................................... . .....

SPACE NORTHZONE

PERCENT OF HOURS IN ILLb_41NANCERANGE PERCENT OF HOURS ILLUIdlNANCELEVEL EXCEEDED
.....-. ................ .. ....... . ........... .. .................. .o.... .. ..... ....

ILLb%IINANCERANGE (FOOTCANDLES) ILLL_4INANCELEVEL (FOOTCANDLES)
REF

MONTH PT 0 -- I0 -- 20 -- 30 -- 40 -- 50 -- 60 -- 70 -- g0 -ABOVE 0 10 20 30 40 50 60 70 80

JAN -I- 22 25 32 17 2 1 0 0 0 100 78 52 20 3 ! 0 0 0
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

FEB -1- 11 19 29 17 17 3 3 0 0 100 89 69 40 23 6 3 0 0
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

MAR -1- 2 11 18 20 15 13 6 4 11 100 98 87 70 50 35 22 15 11
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

APR -I- I 3 7 29 II II I 3 34 100 99 96 89 60 49 38 37 34
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

MAY -I- 0 I 2 7 14 9 5 S 57 I00 I00 99 97 90 75 67 62 57
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

JUN -I- 0 0 0 6 21 14 I0 0 48 I00 I00 I00 I00 94 73 58 48 48
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

JUL -I- 0 3 1 S 25 IS 12 S 35 I00 I00 97 97 92 67 31 39 35
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

AUG -I- 0 I 2 14 15 13 5 3 47 I00 I00 99 97 83 68 55 50 47
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

SEP -1- 2 4 12 37 11 9 3 2 20 I00 98 94 82 44 34 25 • 22 20
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

OCT -I- II 16 32 16 17 7 2 0 0 I00 89 73 42 26 9 2 0 0
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NOV -I- 21 22 33 19 4 i 0 0 0 I00 79 $7 25 6 2 0 0 0
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

DEC -I- 27 25 29 16 3 1 0 0 0 100 73 48 19 3 I 0 0 0
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

............................................................................................................

ANNUAL -I- 8 II 16 17 13 8 4 2 21 I00 92 81 65 48 35 27 23 21
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NOTE- THE HOURSCONSIDERED IN THIS REPORT ARE THOSE
WITH SUN UP AND DAYLIGHTING REPORT SCHEDULE ON

10.22



I i J

DAYLIGHTINGEXAMPLE FLOOR OF OFFICE BUILDING IN CHICAGO DOE-2.1E-001 Fri Nov 5 21'58:52 1993LDL RUN I
30-FT DEEP PERIMOFFS DAYLIT TO 15 FT AUTO SHADE MANAGEMENT FOR SUN CONTROL
REPORT- LS-J DAYLIGHT ILLUMINANCEFREQUENCY OF OCCURRENCE SOUTHZONE WEATHER FILE- TRY CHICAGO
.. ....................... . .... .... ........................ ......... ........ .... ................ _ .... . ........... . ............ °...

SPACE SOUTHZOHE

PERCENT OF HOURS IN ILLI_4INANCERANGE PERCENT OF HOURS ILLiR41NANCELEVEL EXCEEDED

.-.- .... ............. ..... ..°........ _ ..... ................. .....................

ILLt_INANCE RANGE (FOOTCANDLES) ILLUMINANC{ LEVEL (FOOTCANDLES)
REF

NONTH F_ 0 -- I0 -- 20 -- 30 -- 40 -- 50 -- 60 -- 70 -- 80 -ABOVE 0 10 20 30 40 50 60 70 80

JAN -I- 20 15 25 16 3 3 7 3 10 100 80 66 41 25 22 19 13 10
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

FEB -I- 7 11 16 19 21 6 9 5 6 100 93 83 66 47 26 20 11 6
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 O 0 0 0 0

NAR -1- 0 6 11 26 18 13 9 5 11 100 100 93 82 56 3g 25 16 11
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

APR -1- 0 1. 9 12 14 18 12 5 30 100 100 99 91 79 65 47 35 30
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

MAY -1- 0 1 2 8 12 12 9 4 53 100 100 99 97 90 78 66 57 53
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

JUN -1- 0 0 0 13 17 11 10 6 43 100 100 100 100 87 70 59 49 43
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

JUL -I- 0 0 2 11 26 17 10 4 29 100 100 100 97 86 60 43 33 29
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

AUG -I- 0 0 I 7 8 20 17 6 40 100 100 100 99 92 84 64 47 40
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

SEP -I- 0 1 7 13 17 16 20 13 14 100 I00 99 92 80 62 46 26 14
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

OCT -I- 3 7 10 21 20 9 13 9 9 100 97 91 80 59 39 30 18 9
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NOV -I- 19 11 21 16 S 4 7 4 14 100 81 70 50 34 29 24 18 14
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

DEC -I- 24 21 24 15 2 4 3 2 5 100 76 56 31 16 14 10 7 S
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

........................ . .................. . ...................... . ................................... . ....

ANNUAL-1- 6 6 11 1S 13 11 10 5 22 100 94 88 77 63 49 38 28 22
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NOTE- THE HOURS CONSIDERED IN THIS REPORT ARE THOSE
WITH SUN UP AND DAYLIGHTING REPORT SCHEDULE ON

10.23



DA_IG_INO EXAMPLE FLOOR OF OFFICE BUILDING IN CHICAGO DOE-2.1E-001 Fri Nov 5 21:$8.52 1993LDL RUN I
30-_ D_EP PERIH OFFS DAVIT TO 15 _ AUTO SHADEMANAGEMENT FOR SUN CO.ROb
_$_DE'I'-_-j DAYLIGHT ILL_I_CE F_NOy OF OCCURRENCE P.ASTZO_ WEATHER FILE- TRY CHICAGO
........ ............. . .......... ... ......... . ........... ..... ......... . .................................. . ................... ...°

SPACB BAS_ZOh_

PERCENTOF HOURS IN rI_INANCE RANGE PERCENTOF HOURSILLUMINANCELEVELEXCEEDED
............ .._..-.......... .......... ... ........ . .......... ....... .... . ........

ILLLilINAIgCERANGE (FOO_AHDLES) ILLbI41NkdlCELEVEL (?OOTCANDLES)
RE?

NONTH PT 0 -- I0 -- 20 -- 30 -- 40 -- 50 -- 60 -- 70 -- g0 -ABOVE 0 I0 20 30 40 50 60 70 80

J_ -1- 20 19 29 18 6 4 I I 2 100 80 60 32 14 8 4 3 2
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

FEB -1- 8 17 21 21 22 4 S 0 2 100 92 75 54 33 11 7 2 2
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

lIAR -1- I 10 11 22 16 13 ? 5 15 i00 99 88 77 S6 40 27 20 15
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

APR -I- ) I 8 14 18 11 2 9 34 I00 97 97 89 74 56 46 43 34
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NAY -1- 0 0 3 9 10 10 6 7 55 100 !00 100 97 g9 78 68 62 55
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

J'dN -1- 0 0 0 10 14 13 7 4 51 100 100 100 99 89 ?S 62 SS 51
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

- 1- 2 0 1 6 16 16 13 8 38 100 9g 98 97 91 75 59 46 38
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

AUG -1- 0 0 l 9 12 13 "7 8 48 I00 100 100 96 88 76 63 56 48
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

SEP -1- 1 3 11 Ig 14 I0 6 7 29 I00 99 96 85 67 $3 43 3G 29
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

OCT -I- 6 13 19 20 18 8 7 3 6 100 94 80 61 42 24 16 9 6
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NOV -I- 20 14 28 20 6 3 3 2 3 I00 B0 66 38 18 II 8 5 3
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

DEC -I- 26 20 27 19 2 3 0 I 2 100 74 54 27 8 6 3 3 2
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

AlgAL -I- 7 8 13 15 13 9 S S 24 I00 93 85 71 56 43 34 28 24
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

i.

NOTE- THE HOURS CONSIDERED IN THIS REPORT ARE THOSE
WITH SUN UP AND DAYLIGHTING REPORT SCHEDULE ON

10.24



I
DAY7_IGHTINGEXAMPLE FLOOR OF OFFICE BUILDING IN CHICAGO DOE-2.1E-001 ?ri Nov 5 21t58:52 1993LDL RUN 1
30-FT DEEP PERIMOFFS DAYLIT TO 15 ST AUTO SHADE MANAGEMENT FOR SUN CONTROL
REPORT- LS-J DAYLIGHT ILLUMINANCEFREQUENCY OF OCCURRENCE WESTZONE WEATHER FILE- TRY CHICAGO
...... ....... ... ................ . ............ ° ............... . ...... . ........................................................... .

SPACE WESTZONE

PERCENT OF HOURS IN ILLIR41RANCERANGE PERCENT OF HOURS ILLUMINANCELEVEL EXCEEDED
.... ........-..................... ................ ........ ........ .. ...........

ILL_II_:E _GE (FOOTCANDLES) ILL_INANCE LEVEL {FOOTCANDLES)
REF

MONTH PT 0 -- 10 -- 20 -- 30 -- 40 o- 50 -- 60 -- 70 -- 80 -ABOVE 0 10 20 30 40 50 60 70 80

JAN -I- 21 19 29 18 6 1 I I 3 100 79 60 30 13 6 5 4 3
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

FEB -I- 8 15 23 23 19 7 4 0 2 100 92 77 54 31 12 6 2 2
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

MAR -1- 1 g 15 24 17 11 4 5 16 100 99 91 76 52 35 25 20 16
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

APR -1- 1 1 9 19 9 19 3 6 34 100 99 99 90 71 61 43 40 34
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

MAY -I- I I 2 11 I0 11 4 5 54 I00 99 98 96 85 75 63 59 54
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

J'ON -I- 0 0 2 i0 18 15 I0 ! 44 I00 100 I00 98 88 70 55 45 44
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

JUL -I- 1 0 2 15 18 17 13 4 31 100 99 99 97 g2 64 47 34 31
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

AUG -I- 0 1 3 17 I0 14 4 S 46 I00 i00 99 96 80 69 55 51 46
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

SEP -i- I 3 15 21 l0 14 5 5 26 100 99 96 81 60 S0 35 30 26
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

OCT -1- 8 11 23 19 17 9 S 3 4 100 92 81 58 38 22 12 ? 4
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NOV -I- 18 19 27 21 5 4 2 2 I 100 82 63 36 15 I0 6 3 I
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

DEC -I- 24 24 28 IS 3 I 1 I 4 100 76 52 25 9 6 6 S 4
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

.... . ................................... . ................................................... _ ......... . ....

ANNUAL-1- 7 9 15 18 12 10 S 3 22 100 93 85 70 52 40 30 25 22
-2- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NOTE- THE HOURSCONSIDEREDIN THIS REPORTARE THOSE
WITH SUN UP AND DAYLIOHTINGREPORTSCHEDULEON

10.25



DAYLZGHTIEIGEXAMPLE FLOOR OF OFFZCE BUILDING IN CHICAGO DOEo2.1E-001 Fri Nov 5 21,58:52 1993LDL RUN I
30-FT DEEP PERIM OFFS DAYLIT TO 15 FT AUTO SHADE MANAGEMENT FOR SUN CONTROL
REP1 • HOURT.Y-REPORT PAGE 1 - 1
.... .......°..... ..... .°........... .............. ... ........ '......................... ...... .......o.... ..................... ....

MMDDIOtGLDBAL GLOBAL GLOBAL GLOBAL GLOBAL GLOBAL GLOBAL GLOBAL GLOBAL GLOBAL GLOBAL GLOBAL

DRY BULB CLOUD DIR SOL DIF SOL GLOBAL ArM ATM SOLAR SOLAR DAYLIGHT EXT ILL EXT ILL
TEMP AMOUNT X CLDCOV X CLDCOV SOLAR TUP_BIDTY MOISTURE ALTITUDE AZIMUTH CLD FAC CLR SKY OVR SKY
F BTU/HR- BTU/HR- BTU/HR- IN DEGREES DEGREES FOOTCAHDFOOTCAND

SQFT SOFT SOFT LES LES
.... ( 4) .... ( 6) .... (21) .... (22) .... (15) .... (48) .... (49) .... (50) .... (51) .... (52) .... (531 .... (54)

1 2 1 1.0 4.0 0.0 0.0 0.0 0.000 0.00 0,0 0,0 0.00 0 0.
1 2 2 1.0 2.0 0.0 0.0 0.0 0.000 0.00 0.0 0.0 0.00 0 0.
1 2 3 1.0 2.0 0.0 0.0 0.0 0.000 0.00 0.0 0.0 0.00 0 0.
1 2 4 2.0 0.0 0.0 0.0 0.0 0.000 0.00 0.0 0.0 0.00 0 O.
I 2 5 2.0 7.0 0.0 0.0 0.0 0.000 0.00 0.0 0.0 0.00 0 O.
1 2 6 2.0 10.0 0.0 0.0 0.0 0.000 0.00 0.0 0.0 0.00 0 0.
1 2 7 3.0 10.0 0.0 0.0 0.0 0.000 0.00 0.0 0.0 0.00 0 0.
1 2 8 4.0 10.0 0.0 1.0 1.0 0.150 0.36 2.9 124.7 0.00 O. 33.
1 2 9 4.0 10.0 0.0 15,1 15.1 0.150 0.36 9.8 133.4 0.00 O. 495.
1 210 5.0 10.0 0,0 31.9 31.9 0.150 0.36 17.1 145.4 0.00 O. 1030.
1 211 6.0 10.0 0.0 44.3 44.3 0.150 0,36 22.3 159.0 0.00 O. 1426.
1 212 8.0 10.0 0.0 50.3 50.3 0.150 0.36 24.9 173.8 0.00 O. 1622.
1 213 9.0 10.0 0.0 49.7 49.7 0.150 0.36 24.6 199.0 0.00 O. 1602.
1 214 11.0 10.0 0.0 42.4 42.4 0.150 0.36 21.5 203.7 0.00 0. 1366.
1 215 12.0 10.0 0.0 29.0 29.0 0,150 0.36 15.9 217.0 0.00 O. 934.
1 216 14.0 10.0 0.0 11.5 11.5 0.150 0.36 8.2 228.8 0.00 O. 372.
1 217 15.0 10.0 0.0 0.3 0.3 0.150 0.36 2.0 236.3 0.00 0. 11.
I 218 15.0 10.0 0.0 0.0 0.0 0.000 0.00 0.0 0.0 0.00 0. O.
1 219 17.0 10.0 0.0 0.0 0.0 0.000 0.00 0.0 0.0 0.00 0. 0.
1 220 17.0 10.0 0.0 0.0 0.0 0.000 0.00 0.0 0.0 0.00 0. 0.
1 221 18,0 10.0 0.0 0.0 0.0 0.000 0.00 0.0 0.0 0.00 0. 0.
1 222 17.0 10.0 0.0 0.0 0,0 0.000 0.00 0.0 0.0 0.00 0. 0,
1 223 17.0 10.0 0.0 0.0 0.0 0.000 0.00 0.0 0.0 0.00 0. 0.
1 224 17.0 10.0 0.0 0.0 0.0 0.000 0.00 0.0 0.0 0.00 0. 0.

DAILY Sb_fl4ARY(JAN 2)
1@I 1.0 0.0 0.0 0.0 0.0 0.000 0.00 0.0 0.0 0.00 O. O.
MX 18.0 10.0 0.0 50.3 50.3 0.150 0.36 24.9 236.3 0.00 O. 1622. "
SM 218.0 205.0 0.0 275.6 275.6 1.500 3.60 149.2 1811.1 0.00 0. 9882.
AV 9.1 8.5 0.0 11.5 11,5 0.062 0.15 6.2 75.5 0.00 0. 370.

MONTHLY SUNMARY (JAN)
MN 1.0 0.0 0.0 0.0 0.0 0.000 0.00 0.0 0.0 0.00 O. O.
MX 18.0 10.0 0.0 50.3 50.3 0.150 0.36 24.9 236.3 0.00 O. 1622.
SM 218.0 205.0 0.0 275.6 275.6 1.500 3.60 149.2 1811.1 0.00 0. 8982.
AV 9.1 8,5 0.0 11,5 11,5 0.062 0.15 6.2 75.5 0.00 0. 370.

YEARLY St,q.4_RY
I_ 1.0 0.0 0.0 0.0 0.0 0.000 0.00 0.0 0.0 0.00 O. O.
MX 18.0 10.0 0.0 50.3 50.3 0.150 0.36 24.9 236.3 0.00 0. 1622.
SM 218.0 205.0 0.0 275.6 275,6 1.500 3.60 149.2 1811.1 0.00 0. 8982.
AV 9.1 8.5 0.0 11.5 11.5 0.062 0.15 6.2 75.5 0,00 0. 370.

10.26



DAYLIGHTINGEXAMPLE FLOOR OF OFFICE BUILDING IN CHICAGO DOE-2.1E-001 Fri Nov 5 21:58.52 1993LDL RUN I
30-FT DEEP PERIM OFFS DAYLIT TO 15 FT AUTO SHADE MANAGEMENT FOR SUN CONTROL
P_PI = HOURLY-REPORT PAGE I - 2
-.--..... ....... ...................... .... . ...... . ..... . ........ .. ......... .. ....... . ..... ... ................... ........°. .......

!,_DDI'_! GLOBAL GLOBAL GLOBAL GLOBAL GLOBAL

EXT II.,L MESIPRED LUM EFF L_ EFF LUM EFF
DIR SOL SKY ILL CLR DIR CLR DIF CLOY DIF
FOOTCAND LUMEN / LUMEN / LUMEN /
LEg WATT WATT WATT
.... (SS) .... (56) .... (5"/) .... (Sg) .... (59)

1 2 1 0. 0.00 0.0 0.0 0.0
1 2 2 0. 0.00 0,0 0.0 0.0
1 2 3 0. 0.00 0.0 0.0 0.0
1 2 4 0. 0.00 0.0 0.0 0.0
1 2 5 0. 0.00 0,0 0.0 0.0
1 2 6 0. 0.00 0,0 0.0 0.0
1 2 ? 0. 0.00 0,0 0.0 0,0
1 2 8 0. 0.27 18.7 125.4 110.0
1 2 9 0. 1.35 50.S 125.4 110.0
1 210 0. 1,71 69,7 125.4 110.0
1 211 0. 1.86 78.2 125.4 110.0
1 212 0. 1.91 81.3 125,4 110.0
1 213 0. 1.91 81.0 125.4 110.0
1 214 0. 1.g5 "7"70 125.4 110.0
1 215 O. 1.68 66 9 125.4 110.0
1 216 0. 1.23, 44 3 125.4 110.0
1 217 0. 0.12 13 0 125.4 110.0
1 218 0. 0.00 0 0 0.0 0.0
1 219 0. 0.00 0 0 0.0 0.0
1 220 0. 0.00 0.0 0.0 0.0
1 221 0. 0.00 0.0 0.0 0.0
1 222 0. 0.00 0,0 0.0 0.0
1 223 0. 0.00 0.0 0.0 0.0
1 224 0. 0.00 0,0 0.0 0.0

DAILY SLaY (JAN 2)
0. 0.00 0.0 0.0 0.0

HX 0. 1.91 81.3 125.4 110.0
SM 0. 13.87 580.5 1254.0 II00.0
AV 0. 0.58 24.2 52.3 45.8

MONTHLY StI_Y (JAN)
!_1 O. 0.00 0.0 0,0 0.0
HX 0. 1.91 81.3 125.4 110.0
SM 0. 13.87 580.5 1254.0 1100.0
AV 0. 0.58 24.2 52.3 45.8

YEARLY SUMMARY
MN 0. 0.00 0.0 0,0 0.0
MX 0. 1.91 81.3 125.4 110.0
S!4 0. 13.87 580.5 1254.0 I100.0
AV 0. 0.58 24.2 52.3 45.8

10.27



DAYLIGHTINGEXAMPLE FLOOROF OFFICE BUILDING IN CHICAGO DOE-2.1E-001 Fri Nov 5 21:58:52 1993LDL RUN 1
30-FT DEEP PERIM OFFS DAYLIT TO 15 FT AUTO SHADE MANAGEMENT FOR SUN CONTROL
REP2 - HOURLY-REPORT PAGE 1 - 1
----...--........... .... . ..... ...-..............-.............................. ....... .... ...... ..°..... .... ..... ........ .....°..

• 4DD).I}I NORTHZON NORTHZON NORTHZON NORTHZONNORTHZON NORTHZON SOUTHZON SOUTHZON SOUTHZON SOUTHZONSOUTHZON
E E E E E E E E E E E !
DAYL ILL BAC LUM GL,R INDX LTPW MUL LTPW MU5 SPACE DAYL ILL BAC LUN GLR INDX LTPW MUL LTPW HUL
REF PT I REF PT I PEr PT I REF PT I TOTAL LT ELEC PEP PT I REF PT I REF PT I REF PT I TOTAL
FOOTCAND FOOTLAMB BTU/HR FOOTCAHD FOOTLAMB
LES ERT LEg ERT
.... (49) .... (51) .... (53) .... (5S) .... (57) .... (45) .... {49) .... (51) .... (5"3) .... (55) .... (57)

1 2 1 0,0 0.0 0.0 1.00 1,00 204.78 0.0 0.0 0.0 1.00 1.00
1 2 2 0.0 0.0 0.0 1.00 1.00 204.75 0.0 0.0 0.0 1.00 1.00
1 2 3 0,0 0.0 0.0 1.00 1.00 204.78 0.0 0.0 0.0 1.00 1.00
1 2 4 0,0 0.0 0.0 1.00 1,00 204.78 0.0 0.0 0.0 1.00 1.00
1 2 5 0.0 0.0 0,0 1.00 1.00 204.78 0.0 0.0 0.0 1 00 1._0
1 2 6 0.0 0.0 0.0 1.00 1.00 204.78 0,0 0,0 0.0 1 00 1.00
1 2 7 0.0 0.0 0.0 1.00 1.00 409.56 0.0 0.0 0.0 1 00 1.00
1 2 $ 0.7 0.1 0.0 0.99 1,00 1224.64 0.7 0.1 0.0 0 99 1.00
1 2 9 9.6 1.3 4.3 0.90 0.95 3899.60 9.6 1.3 4.3 0 83 0.92
1 210 20.3 2.8 8.4 0.79 0.90 3673.46 20.3 2.8 8 4 0 64 0.82
1 211 20.I 3.9 9.9 0.64 0.82 3353.06 28.1 3.9 9 9 0 51 0.75
I 212 32.0 4.4 10.5 0.$6 0.78 3194.87 32.0 4.4 10 5 0 44 0.72
1 213 31.6 4.4 10.5 0.57 0,78 2569.30 31.6 4.4 10 $ 0 45 0.72
1 214 26.9 3.7 9.7 0.66 0.83 3402.04 26.9 3.7 9 7 0 53 0.76
1 215 18.4 2.5 7.9 0.82 0.91 3718.23 18.4 2.5 7 9 0 68 0.84
1 216 7.3 1.0 2.8 0.93 0.96 3945.26 7.3 1.0 2 8 0 87 0.94
1 217 0.2 0.0 0.0 1.00 1.00 4091.04 0.2 0.0 0 0 1 00 1.00
1 218 0.0 0.0 0.0 1.00 1.00 2047.78 0.0 0.0 0 0 1 00 1.00
1 219 0.0 0.0 0.0 1.00 1.00 1228.67 0.0 0,0 0 0 I O0 1.00
1 220 0.0 0,0 0.0 1.00 1.00 1228.67 0.0 0.0 0 0 I O0 1.00
1 221 0.0 0.0 0.0 1.00 1.00 819,11 0.0 0.0 0 0 i O0 1.00
1 222 0.0 0,0 0.0 1.00 1,00 819.11 0.0 0.0 0 0 I O0 1.00
1 22) 0.0 0.0 0.0 1.00 1,00 819.11 0.0 0,0 0 0 1 00 1.00
1 224 0.0 0.0 0.0 1.00 1.00 204.78 0.0 0.0 0 0 1.00 1.00

DAILY StR_4ARY(JAN 2 )
HN 0.0 0.0 0.0 0.56 0.78 204.78 0.0 0.0 0.0 0.44 0.72
I¢4 32.0 4.4 I0.5 1.00 1.00 4091.04 32.0 4.4 10.5 1.00 1.00
SM 175.2 24.2 64.0 21.86 22.93 41876.95 175.2 24.2 64.0 20.94 22.47
AV 7.3 1.0 2.7 0.91 0.96 1744.87 7.3 1.0 2.7 0.87 0.94

" NONTHLYSL_MARY (JAN)
FIN 0.0 0.0 0.0 0.56 0.78 204.78 0.0 0.0 0.0 0.44 0.72
HX 32.0 4,4 10,5 1.00 1.00 4091,04 32.0 4.4 10.5 1.00 1.00
SM 175.2 24,2 64.0 21.86 22.93 41876.95 175.2 24.2 64.0 20.94 22.47
AV 7.3 1.0 2.7 0.91 0.96 1744.87 7.3 1.0 2.7 0.87 0.94

YEARLYSUMMARY
HN 0.0 0.0 0.0 0.56 0.78 204.78 0.0 0.0 0.0 0.44 0.72
8X 32.0 4.4 10.5 1.00 1.00 4091.04 32.0 4.4 I0.$ 1.00 1.00
SN 175.2 24.2 64.0 21.86 22.93 41876.95 175.2 24.2 64.0 20.94 22.47
AV 7.3 1.0 2.7 0.91 0.96 1744.87 7.3 1.0 2.7 0.87 0.94

10.28



DAYLIGHTINOFJ(AMPLE FLOOR OF OFFICE BUILDING IS CHICAGO DOE-2.1E-0OI Fri Nov 5 21.58:52 1993LDL RUN 1
)0-FT DEeP PERIl40FFS DAYLIT TO 15 FT AUTO SHADEMANAGEMENTFOR SUNCONTROL
REP2 ,, HOURLY-REPORT PAGE 1 - 2
o. ....... . ...... ..-..°.°........°. ..... ..°................. ..... °.... ...... .°...°......°°.. ...... ......... ..... ... ......... °.....

_DDHH SOUTHZON EASTZONE EASTZONE EASTZONE EASTZ_NE EASTZONE EASTZONE WESTZONE WESTZONE WESTZONE WKSTZONE
E
SPACE DAYL ILL 8AC Lbl( GLR INDX L?F_ MUL LTPW MUL SPACE DAYL ILL _AC LUM GLR INDX LTPW MUL
LT ELEC REF PT I REF PT I REF PT I REF PT I TOTAL LT ELEO REF PT I REF PT I REF PT i REF PT i
BTUIHR FO(Y_AND FOOTLAHB BTUIHR FOOTCAND FOOTLAHB

LES ENT LES ERT
....(45) ....(49) ....(51) ....(53) .....(552 ....(57) ....(45) ....(49) ....(51) ....(53) ....(55)

I 2 I 204.78 0.0 0.0 0.0 1.00 1.00 204.78 0.0 0.0 _ 0.0 1.00
I 2 2 204.78 0.0 0.0 0.0 1.00 1.00 204.78 0.0 0.0 0.0 1.00
i 2 3 204.78 0.0 0,0 0.0 1.00 1.00 204.78 0 0 0,0 0.0 1.00
I 2 4 204.78 0.0 0.0 0.0 1.00 1.00 204.78 0 0 0.0 0.0 1.00
i 2 5 204.78 0.0 0.0 0.0 1.00 1.00 204.78 0 0 0.0 0.0 1.00
I 2 6 204.78 0.0 0.0 0.0 1.00 1.00 204.78 0 0 0,0 0.0 1.00
I 2 7 409.56 0.0 0.0 0.0 1.00 1.00 409.56 0 0 0.0 0.0 1.00
1 2 8 1224.39 0.7 0.1 0.0 0.99 1.00 1224.39 0 7 0.1 0.0 0.99
I 2 9 3752.62 9.6 1.3 4.3 0.83 0.92 3752.62 9 6 1.3 4.3 0,83
I 210 3367.86 20.3 2,8 8.4 0.64 0.82 3367,86 20.3 2.8 8.4 0.64
I 211 3087.51 28.1 3.9 9.9 0.51 0.75 3087,51 28.1 3.9 9.9 0.51
I 212 2949.09 32.0 4 4 10.5 0.44 0.72 2949.09 32.0 4.4 10.5 0.44
1 213 2371.01 31.6 4 4 10.5 0.45 0.72 2371.01 31.6 4.4 10.5 0.45
I 214 3130.37 26.9 3 7 9.7 0.53 0.76 3130,37 26.9 3.7 9.7 0.53
I 215 3435.23 18.4 2 5 7.9 0.68 0.84 3435,23 18.4 2.5 7.9 0.68
I 216 3832.53 7,3 I 0 2.8 0.87 0.94 3832,53 7.3 1.0 2.8 0.87
I 217 4092.25 0.2 0 0 0.0 1.00 1.00 4092,25 0.2 0.0 0.0 1.00
1 218 2047.78 0.0 0 0 0.0 1.00 1.00 2047,78 0.0 0.0 0.0 1.00
I 219 1228.67 0.0 0.0 0.0 1.00 1.00 1228,67 0.0 0.0 0.0 1.00
I 220 1228.67 0.0 0.0 0.0 1.00 1.00 1228.67 0.0 0.0 0,0 1.00
1 221 819.11 0.0 0.0 0.0 1.00 1.00 819.11 0.0 0.0 0.0 1.00
1 222 819.11 0.0 0.0 0.0 1.00 1.00 819.11 0.0 0.0 0.0 1.00
1 223 819.11 0.0 0.0 0.0 1.00 1.00 819.11 0.0 0.0 0.0 1.00
I 224 204.78 0.0 0.0 0.0 1.00 1.00 204.78 0.0 0.0 0.0 1.00

DAILY SU_4ARY (JAN 2)
MN 204.78 0.0 0.0 0.0 0.44 0.72 204.78 0.0 0.0 0.0 0.44
MX 4092.25 32,0 4.4 10.5 1.00 1.00 4092.25 32.0 4.4 10.5 1.00
St( 40048.32 175.2 24.2 64.0 20.94 22.47 40048.32 175,2 24.2 64.0 20.94
AV 1668.68 7.3 1.0 2.7 0.87 0.94 1668,68 7.3 1.0 2.7 0.87

- MONTHLY SL_Y (JAN)
MN 204.78 0,0 0.0 0.0 0.44 0.72 204.78 0.0 0.0 0.0 0.44
MX 4092.25 32.0 4.4 10.5 1.00 1.00 4092.25 32.0 4.4 10.5 1.00
SH 40048.32 175.2 24.2 64.0 20.94 22.47 40048.32 175.2 24.2 64.0 20.94
AV 1668.68 7.3 1.0 2.7 0.87 0.94 1668.68 7.3 1.0 2.7 0.87

YEARLY SUMMARY
MN 204.78 0.0 0.0 0.0 0,44 0.72 204.78 0.0 0.0 0.0 0.44
MX 4092.25 J2.0 4.4 10.5 1.00 1.00 4092.25 32.0 4.4 10.5 1.00
SH 40048,32 175,2 24.2 64.0 20.94 22.47 40048.32 175.2 24.2 64.0 20.94
AV 1668.68 7.3 1.0 2.7 0.87 0.94 1668.68 7.3 1.0 2.7 0.87

10.29



DAYLIGHTINGEXAMPLE PL_OROF OFFICE BUILDINGIN CHICAGO DOE-2.1E-O01 Pri Hov 5 21tSSs52 1993t/L _¢ I
30-FT DEEP PERIH OFFS DAYLITTO 15 PT AUTO$HAD__O_¢AGD/ENT_R $_ CONTROL
P.EP2 = HOURLY-REPORT PAGE 1 - 3

MMDDHM WESTZOHE HESTZONE

LTPW MUL SPACE
TOTAL LT m.EC

BTU/HR

.... {57) .... (45)
1 2 I 1.00 204.78
1 2 2 1.00 204.78
1 2 3 1.00 204.78
1 2 4 1.00 204.78
1 2 5 1.00 204.78
1 2 6 1.00 204.78
1 2 7 1.00 409.56
1 2 8 1.00 1224.39
1 2 9 0.92 3752.62
1 210 0.82 3367.86
1 211 0.75 3087.51
1 212 0.72 2949.09
1 213 0.72 2371.01
1 214 0.76 3130.37
1 215 0.84 3435.23
1 216 0.94 3832.53
1 217 1.00 4092.25
1 218 1.00 2049.70
1 219 1.00 1228.67
1 220 1.00 1228.67
1 221 1.00 819.11
1 222 1.00 819.11
1 223 1.00 819.11
1 224 1.00 204.78

DAILY SUI44_Y (JAN 2)
HN 0.72 204,78
HX 1.00 4092.25
SM 22.47 40048.32
AV 0.94 1668.68

MONTHLY.qUMI4ARY(JAN)
HN 0.72 204.70
HX 1.00 4092.25
SM 22.47 40048.32
AV 0.94 1668.69

YEARLYStMI_RY
_! 0.72 204.78
HX 1.00 4092.25
SM 22.47 40049.32
AV 0.94 1668.68

10.30



DAYLIGHTINGEXAMPLE FLOOR OF OFFICE BUILDING IN CHICAGO DOE-2.1E-001 Fri Nov 5 21:5B:52 1993LDL RUN 1
30-FT DEEP PERIM OFFS DAYLIT TO 15 FT AUTO SHADE HANAGEHENT FOR SUN CONTROL
REP3 = HOURLY-REPORT PAGE 1 - 1
........................................... . ..... . ........................ .°.... .................................................

I_DDHM NORTH_N NORTHWIN NORTHWIN NORTHWIN NORTHNIN NORTHWIN NGRTHWIN NORTHWIN NORTHWINNORTHWIN NORTHWIN
D D D D D D D D D D D
U-VALUE T_ COEF 'INN COEF SHADED DIRECT DIFFUSE SOLGAIN CONDUCTN SHADING SHADING SH COEFF
GLAS+FRM DIRECT DIFFUSE FRACTION SOLAR SOLAR GLAS+FRN GLAS*FP,H FLAG COEFF MULT
BTU/HR-S FRAC.OR BTUIHR- BTU/NR- BTU/XR BTU/HR
OFT-F minT. SOFT SOFT
....(I) ....(2) ....(4) ....(10) ....(11) ....(12) ....(15) ....(17) ....(23) ....(16) ....(19}

I 2 1 0.353 0.000 0.000 0.000 0.0 0.0 0.0 -1696.58 I. 0.830 0.00
I 2 2 0.359 0.000 0.000 0.000 0.0 0.0 0.0 -1726.49 I. 0.830 0.00
1 2 3 0.358 0.000 0.000 0.000 0.0 0.0 0.0 -1723.39 I. 0.830 0.00
1 2 4 0.358 0.000 0.000 0.000 0.0 0.0 0.0 -1714.29 1. 0.830 0.00
1 2 5 0.398 0.000 0.000 0.000 0.0 0.0 0.0 -1838.71 1 0.830 0.00
1 2 6 0.355 0.000 0.000 0.000 0.O 0.0 0.0 -1642.58 1 0.830 0.00
I 2 7 0.399 0.000 0.000 0.000 0.0 0.0 0.0 -1793.45 1 0.830 0.00
1 2 8 0.355 0.000 0.799 0.000 0.0 0.6 24.0 -1599.51 1 0.830 1.00
1 2 9 0.361 0.000 0.799 0.000 0.0 7.9 320.5 -1624.74 1 0.830 1.00
1 210 0 360 0.000 0,799 0.000 0.0 16.1 656.8 -1597.22 1 0.830 1.00
1 211 0 395 0.000 0.799 0.000 0.0 22.0 893.8 -1704.36 1 0.830 1.00
1 212 0 357 0.000 0.799 0.000 0.0 24.9 1015.7 -1514.27 1 0.830 1.00
I 213 0 362 0.000 0.799 0.000 0.0 24.6 1002.6 -150g.89 1 0.830 1.00
I 214 0 361 0.000 0.799 0.000 0.0 21.1 860.7 -1462 54 1 0.830 1.00
1 215 0 396 0.000 0.799 0.000 0.0 14.7 595.9 -1561 53 1 0.830 1.00
1 216 0 407 0.000 0 799 0.000 0.0 6.1 247.3 -1550 29 1 0.830 1.00
1 217 0 395 0.000 0 799 0.000 0.0 0.2 8.I -1483 40 I 0.830 1.00
I 218 0.395 0.000 0 000 0.000 0.0 0.0 0.0 -1485 00 1 0.830 0.00
I 219 0.408 0.000 0 000 0.000 0.0 0.0 0.0 -1477 76 I 0.830 0.00
I 220 0.419 0.000 0 000 0.000 0.0 0.0 0.0 -1512 79 I 0.830 0.00
I 221 0.408 0.000 0 000 0.000 0.0 0.0 0.0 -1450 48 1 0.830 0.00
1 222 0.419 0.000 0 000 0.000 0.0 0.0 0.0 -1511 53 I 0.830 0.00
I 223 0.357 0.000 0 000 0.000 0.0 0.0 0.0 -1316.61 I 0.830 0.00
I 224 0.398 0.000 0.000 0.000 0.0 0.0 0.0 -1444.03 I 0.830 0.00

DAILY SI,_4MARY(JAN 2)
MN 0.353 0.000 0.000 0.000 0.0 0.0 0.0 -1838.71 I. 0.830 0.00
HX 0.419 0.000 0.799 0.000 0._ 24.9 1015.7 -1316.61 I. 0.830 1.00 "
SM 9.133 0.000 7.990 0.000 0.0 138.1 5625.4 -37940.43 24. 19.920 10.00
AV 0.381 0.000 0.333 0.000 0.0 5.8 234.4 -1580.85 I. 0.830 0.42

NONYHLYSUMDU_Y {JAN)
NN 0.353 0.000 0.000 0.000 0.0 0.0 0.0 -1838.71 1. 0.830 0.00
MX 0.419 0.000 0.799 0.000 0.0 24.9 1015.7 -1316.61 I. 0.830 1.00
SH 9.133 0.000 7.990 0.000 0.0 138.1 5625.4 -37940.43 24. 19.920 10.00
AV 0.381 0.000 0.333 0.000 0.0 5.8 234.4 -1580.85 I. 0.830 0.42

YEARLYSUI_ARY
!_ 0.353 0.000 0.000 0.000 0.0 0.0 0.0 -1838.71 1. 0.830 0.00
MX 0.419 0.000 0.799 0.000 0.0 24.9 1015.7 -1316.61 I. 0.830 1.00
SH 9.133 0.000 7.990 0.000 0.0 138.1 5625.4 -37940.43 24. 19.920 10.00
AV 0.381 0.000 0.333 0.000 0.0 5.8 234.4 -1580.85 i. 0.830 0.42

10.31



DAYLIGHTINGEXAMPLE FI_OR OF OFFICE BUILDINGI!4 CHICAGO DOE-2.1E-001 Fri Nov 5 21:58:52 1993LDL RUN 1
30-FT DEEP PERIHOFFS DAYLIT TO 15 FT AUTO SHADE MANAGEMENT FOR SUN CONTROL
REP3 • HOURLY-REPORT PAGE ! - 2
......................... ......... ........_..................... .... . ...... ....... ..... ........-...... ............. .... .... ......

MMDDHH NORTHWlN NORTHWIN NORTHWIN NORTHWIN NORTHW_N SOUTHWIN SOUTHWIN SOIYrHWlN SOUTHWlN SOUTHWIN SOBTHWIN
D D D D D D D D D D D
GLASS VIS TRAN MAX SOL SHADING ILL W/SH U-VALUE THN COEF TMN COEF SHADED DIRECT DIFFUSE
VIS TRAN MULT GAIN FLAG REF PT I GLkS.FRM DIRECT DIFFUSE FRACTION SOLAR SOLAR

BTU/HR- FOOTCAND BTU/HR-S FRAC.OR BTU/HR- BTU/HR-
SQFT LES QFT-F MULT. SOFT SQFT

....(21} ....(22) ....(20) ....(23) ....(26) ....(I) ....(2) ....(4) ....(I0} ....(II} ....(12)
1 2 1 0.00 1.00 0.0 1. 0.0 0.354 0.000 0.000 0.000 0.0 0.0
1 2 2 0.00 1.00 0.0 1. 0.0 0.359 0.000 0.000 0.000 0.0 0.0
1 2 3 0.00 1.00 0.0 1. 0.0 0.359 0.000 0.000 0.000 0.0 0.0
1 2 4 0.00 1.00 0.0 I. 0.0 0.359 0.000 0.000 0.000 0.0 0.0
1 2 5 0.00 1.00 0.0 1. 0.0 0.393 0.000 0.000 0.000 0.0 0.0
1 2 6 0.00 1.00 0.0 1. 0.0 0.355 0.000 0.000 0.000 0.0 0.0
1 2 7 0.00 1.00 0.0 1. 0.0 0.394 0.000 0.000 0.000 0.0 0.0
1 2 S 0.00 1.00 20.0 1, 0.2 0,356 0.825 0.799 0.000 0.0 0.3
1 2 9 0.00 1.00 20.0 1. 2.8 0.361 0.850 0.799 0.000 0.0 8.6
1 210 0.00 1.00 20.0 1. 6.0 0.360 0.860 0.799 0.000 0.0 21.1
1 211 0.00 1.00 20 0 1. 9.3 0.400 0.864 0.799 0.000 0.0 30.7
1 212 0.00 1.00 20 0 1. 9.5 0.356 0.967 0.799 0.000 0.0 35.7
1 213 0.00 1.00 20 0 1. 9.3 0.362 0.866 0.799 0.000 0.0 35.1
1 214 0.00 1.00 20 0 1. 8.0 0.362 0.864 0.799 0.000 0.0 29.2
1 215 0.00 1.00 20 0 1. 5.4 0.401 0.859 0.799 0.000 0.0 18.8
1 2',._ 0.00 1.00 20 0 1. 2.2 0.409 0.946 0.799 0.000 0.0 6.2
1 217 0.00 1.00 20.0 1. 0.1 0.400 0.820 0.799 0.000 0.0 0.1
I 218 0.00 1.00 0.0 1. 0.0 0.400 0.000 0.000 0.000 0.0 0.0
I 219 0.00 1.00 0.0 ]. 0.0 0.409 0.000 0.000 0.000 0.0 0.0
1 220 0.00 1.00 0.0 1. 0.0 0.417 0.000 0.000 0.000 0.0 0.0
1 221 0.00 1.00 0.0 1. 0.0 0.409 0.000 0.000 0.000 0.0 0.0
1 222 0.00 1.00 0.0 1. 0.O 0.417 0.000 0.000 0.000 0.0 0.0
1 223 0.00 1.00 0.0 1. 0.0 0.357 0.000 0.000 0.000 0.0 0.0
1 224 0.00 1.00 0.0 1. 0,0 0.402 0.000 0.000 0.000 0.0 0.0

DAILY SUIQ4ARY(JAN 2)
HN 0.00 1.00 0.0 1. 0.0 0.354 0.000 0.000 0.000 0.0 0.0
MX 0.00 1.00 20.0 1. 9.5 0.417 0.967 0.799 0.000 0.0 35.7
SM 0.00 24.00 200.0 24. 51.8 9.152 8.521 7.990 0.000 0.0 186.0
AV 0.00 1.00 8.3 I. 2.2 0.381 0.355 0.333 0.000 0.0 7.7

MONTHLY SUMMARY (JAN)
HN 0.00 1.00 0.0 1. 0.0 0. 354 0. 000 0.000 0.000 0.0 0.0
MX 0.00 1.00 20.0 I. 9.5 0.417 0.867 0.799 0.000 0.0 35.7
SM 0.00 24.00 200.0 24. 51.8 9.152 8.521 7.990 0.000 0.0 186.0
AV 0.00 1.00 8.3 1. 2.2 0.381 0.355 0.333 0.000 0.0 7.7

YEARLYSL_D4ARY
IOl 0.00 1.00 0.0 1. 0.0 0.354 0.000 0.000 0.000 0.0 0.0
14X 0.00 1.00 20.0 1. 9,5 0.417 0.867 0.799 0.000 0.0 35.7
SI'! 0.00 24.00 200.0 24. 51.8 9.152 8.521 7.990 0.000 0.0 186.0
kV 0.00 1.00 8.3 1. 2.2 0.391 0.355 0.333 0.000 0.0 7.7

i
e
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DAYI,IGHTING EPCAHPLE FLOOR OF OFFICE BUII,DII¢OIN CtIIC_k(X) DOE-2.1E-00I Fri Nov 5 21858:52 1993LDL RUN I
30-FT DEEPPERIN OFFS DAYLIT 1'O 15 FT AUTOSHADEMANAGEMENTFORSUN CONTROl,
PEP3 • HOURLY-REPORT PAGE 1 - 3
.. ...... . ..... ..... ...... .............................. ..... ....... ......... ...... ................. .. ......................... ...

NNDDH]4 SOUTHWIN SOUTHWIN SOOTHWIN SOUTHWIN SOUTHWlNSOUTHWIN SOOTh'WINSOUTHWZNSOUTHWIN SOUTHWIN
D D D D D D D D D D
SOL GAIN CONDUCTN SHADING SHADING SH COEFF GLASS VIS TPAN MAX SOL SHADING ILL WISH
GLAS+FRM GLAS+FRM FLAG COEFF NULT VIS TRAN MULT GAIN FLAG REF PT 1
BTU/HR BTU/HR BTLI/HR- FOOTCAND

SQPT LCS
....(15) ....(173 ....(23) ....(16) ....(193 ....(213 ....(22} ....(20)....(23 ....{26)

1 2 1 0.0 -1698.99 1. 0.830 0.00 0 00 1.00 0.0 ! 0.0
1 2 2 0.0 -1726.25 1. 0.830 0.00 0 00 1.00 0.0 1 0.0
1 2 3 0.0 -1723.41 1. 0.830 0.00 0 00 1.00 0.0 1 0.0
1 2 4 0.0 -1714.29 I. 0.830 0.00 0 00 1.00 0.0 I 0.0
1 2 5 0.0 -1819.91 1. 0.830 0.00 0 00 1.00 0.0 1 0.0
1 2 6 0.0 -1645.01 1. 0.8)0 0.00 0 O0 ].00 0.0 1 0.0
1 2 7 0.0 -1773.38 I. 0.830 0.00 0 00 1.00 0.0 1 0.0
1 2 8 13.9 -1601.95 1. 0.830 1.00 0 64 1.00 20.0 1 0.2
1 2 9 350.4 -1624.45 I. 0.830 1.00 0.66 1.00 20.0 1 2.8
1 210 860.1 -1597.34 1. 0.830 1.00 0.67 1.00 20.0 1 6.0
1 211 1248.6 -1723.60 1. 0.830 1.00 0.67 1.00 20.0 1 8.3
1 212 1455.5 -1512.94 1. 0.830 1.00 0.67 1.00 20.0 1 9,5
1 213 1433.0 °1510.33 1. 0.830 1.00 0.67 1.00 20.0 I 9.3
I 214 1192.9 -1463.66 1. 0.830 1.00 0.67 1.00 20.0 1 8.0
I 215 764.2 -1579.05 I. 0.830 1.00 0.67 1.00 20.0 I 5.4
1 216 253.3 -1555.22 1. 0.830 1.00 0,66 1.00 20.0 1 2.2
I 217 4.1 -1500.24 I. 0.830 1.00 0.63 1.00 20.0 I 0.I
I 218 0.0 -1501.09 I. 0.830 0.00 0.00 1.00 0.0 I 0.0
1 219 0.0 -1482.34 1. 0.830 0.00 0.00 1.00 0.0 1 0.0
I 220 0.0 -1506.99 1. 0.830 0.00 0.00 1.00 0.0 1 0.0
_. 221 0.0 -1455.77 1. 0.830 0.00 0.00 1.00 0.0 1 0.0
1 222 0.0 -1505.72 1. 0.830 0.00 0.00 1.00 0.0 1 O.0
1 223 0.0 -1317.27 1. 0.830 0.00 0.00 1.00 0.0 1 0.0
I 224 0.0 -1459.62 1. 0.830 0.00 0.00 1.00 0.0 1 0.0

DAILY SL_IARY (JAN 2)
HN 0.0 -1818.91 1. 0.830 0.00 0.00 1.00 0.0 1. 0.0
14X 1455.5 -1317.27 I. 0.830 1.00 0.67 1.00 20.0 I. 9.5
SM 7576.1 -37997.83 24. 19.920 I0.00 6.60 24.00 200.0 24. 51.8
AN 315.7 -1583.24 1. 0.830 0.42 0.27 1.00 8.3 1. 2.2

.NONTHLYS(.,I],I4ARY(JAN)
MN 0.0 -1818.91 1. 0.830 0.00 0'.00 1.00 0.0 1. 0.0
MX 1455.5 -1317.27 1. 0.830 1.00 0.67 1.00 20.0 1. 9.5
SM 7576.1 -37997.83 24. 19.920 I0.00 6.60 24.00 200.0 24. 51.8
AN 315.7 -1583.24 1. 0.830 0.42 0.27 1.00 8.3 1. 2.2

YEARLYSUMMARY
MN 0.0 -1818.91 1. 0.830 0.O0 0.00 1.00 0.0 1. 0.0
MX 1455.5 -1317.27 I. 0.830 1.00 0.67 1.00 20.0 1. 9.5
SM 7576.1 -37997.83 24. 19.920 10.00 6.60 24.00 200.0 24. 51.8
AV 315.7 -1583.24 1. 0.830 0.42 0.27 1.00 8.3 1. 2.2
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DAYLIGHTING[XAHPLE FLOOR OF OFFICE BUILDING IN CHICAGO DOE-2.1E-O01 Fri Nov S 21:58:52 1993LDL RUN I
30-FT DEEP PERIl40FFS DAYLITTO 15 FT AUTOSHADEMANAGEMENTFOR SUN CONTROL
REP4 = HOURLY-REPORT PAGE 1 - 1
°.. ...... ..... .......... ..... ..... . ............................... .... ...... ° ......... . ........... ...°. ......................... .

MMDDHH ZASTWIND F.J_TWIND EAST_ND EASTWIND F.ASTWINDEA_I_/IND EAF_WIND ZAb_/IND ZASTWIND EASTWIND EASTWIND

U-VMJUE TMNCOEF TI4N COEF SHADED DIRECT DIFFUSE SOL GAIN CONDUCTN SHADING SHADING SH COEFF
GLAS+FRN DIRSCT DIFFUSE FRACTION SOLAR SOLAR GLAS+FRN bW.,AS+FRH FLAG COEFF HULT
BTU/HR-S FRAC.OR BYU/HP.- B'I'U/HR- B'?U/HR BTU/HR
Qrr-F NULl'. SQF? SOFT
.... ( 1) .... ( 2) .... (4} .... (10) .... Ill) .... {12) .... (15) .... {17) .... {23} .... [16} .... {19}

1 2 1 0.353 0.000 0.000 0.000 0.0 0.0 0,0 -1696.58 1. 0.830 0.00
1 2 2 0.359 0.000 0.000 0.000 0.0 0.0 0.0 -1726.49 1. 0.830 0.00
1 2 3 0.355 0.000 0.000 0.000 0,0 0.0 0.0 -1723.39 1. 0.830 0.00
I 2 4 0.350 0.000 0.000 0.000 0.0 0.0 0.0 -1714.29 1. 0.830 0.00
1 2 5 0.39S 0.000 0.000 0.000 0.0 0.0 0.0 -183S.71 1. 0.830 0.00
I 2 6 0.355 0.000 0.000 0.000 0.0 0.0 0.0 -1642.$8 I. 0.830 0.00
1 2 7 0.399 0.000 0.000 0.000 0.0 0.0 0.0 -1793.45 1. 0.830 0.00
1 2 8 0.355 0.862 0.799 0.000 0.0 0.2 9.4 -1599.51 1 0.030 1.00
1 2 9 0.361 0.855 0.799 0.000 0.0 0.6 352.1 -1624.69 1 0.830 1.00
1 210 0.360 0.815 0.799 0.000 0.0 19.5 796.$ -1597.32 1 0.830 1.00
1 211 0.400 0.659 0.799 0.000 0.0 25.4 1030.9 -1723.52 1 0.830 1.00
1 212 0.356 0.254 0.799 0.000 0.0 26.8 1094.5 -1512 32 1 0.830 1.00
1 213 0.362 0.000 0.799 0.000 0.0 25.2 1026.1 -1509 32 1 0.830 1.00
1 214 0.361 0.000 0.799 0.000 0.0 21.1 $61.4 -1462 57 1 0.830 1.00
1 215 0.396 0.000 0.799 0.000 0.0 14.7 595.9 -1561 53 1 0.830 1.00
I 216 0.407 0.000 0.799 0.000 0.0 6.1 247.3 -1550 29 1 0.830 1.00
I 217 0.395 0.000 0.799 0.000 0.0 0.2 8.1 -1483 40 1 0.830 1.00
I 218 0.395 0.000 0.000 0.000 0.0 0.0 0.0 -1485.00 I 0.830 0.00
I 219 0.408 0.000 0.000 0.000 0.0 0.0 0.0 -1477.76 I 0.830 0.00
I 220 0.419 0.000 0.000 0.000 0.0 0.0 0.0 -1512.79 1 0.830 0.00
I 221 0.409 0.000 0.000 0.000 0.0 0.0 0.0 -1455.57 I 0.830 0.00
I 222 0.417 0.000 0.000 0.000 0.0 0.0 0.0 -1505.73 1 0.830 0.00
I 223 0.357 0.000 0.000 0.000 0.0 0.0 0.0 -1317.27 1 0.830 0.00
I 224 0.402 0.000 0.O00 0.000 0.0 0.0 O.0 -1459.62 1. 0.830 0.00

DAILY SUI_4ARY(JAN 2)
MN 0.353 0.000 0.000 0.000 0.0 0.0 0.0 -1838.71 I. 0.830 0.00
MX 0.419 0.862 0.799 0.000 0.0 26.8 1094.5 -1317.27 I. 0.830 l.O0
SM 9.143 3.446 7.990 0.000 0.0 147,8 6022.6 -37973.70 24. 19.920 10.00
AV 0.381 0.144 0.333 0.000 0.0 6.2 250.9 -1582.24 I. 0.830 0.42

.NONTHLYSUI_IARY[JAN)
HN 0. 353 0.000 0. 000 0. 000 0.0 0.0 0.0 - 1838.71 1. O.830 0.00
MX 0.419 0.862 0.799 0.000 0.0 26.8 1094.5 -1317.27 I. 0.830 I.00
SH 9.143 3.446 7.990 0.000 0.0 147,8 6022.6 -37973,70 24. 19.920 I0.00
AV 0.381 0.144 0.333 0.000 0.0 6.2 250.9 -1582.24 1. 0.830 0.42

YEARLY SUMMARY
HN 0. 353 O.000 0. 000 0. 000 0.0 0.0 0.0 - 1838.71 1. O.830 0.00
MX 0.419 0.862 0.799 0.000 0.0 26.8 1094.5 -1317.27 I. 0.830 1.00
SM 9.143 3.446 7.990 0.000 0.0 147.8 6022.6 -37973.70 24. 19.920 I0.00
AN 0.381 0.144 0.333 0.000 0.0 6.2 250.9 -1582.24 I. 0,830 0.42

10.34



DAYLIGHTINGEXAMPLE FLOOROF OFFICE BUILDING IN CHICAGO DOE-2.1E-001 Frt Nov 5 21:58'52 1993LDL RUN 1
30-FT DEEPPERIMOFFS DAYLIT TO 15 FY AUTOSHADE14A/_GEMENTFOR SUNCONTROL
REP4 = HOURLY-REPORT PAGE 1 - 2
. ...... . ..... ..... ...... . .... ... ...... . .... ........................................-......... ....... .-..... ........... . ......... .

MMDDHHE_'I_/IND EASTWIND E_WIND P_IND P_IND W_IND I_S'I_IND WES'rWIND WES_"eaIND WESTWIND WESTWIND

GLASS VIS TR_ HA,XSOL SHADING ILL W/SH U-VALUE _ COEF _N COEF SP,ADED DIRECT DIFFUSE
VIS TRAN MULT GAIN FlAG ilEF PT 1 GI4_+FRM DIRECT DIFFUSE FRACTION SOLAR SOLAR

BTU/HR- FOOTCAND BTU/HR-S FRAC.OR BTU/HR- BTUIHR-
SOFT LF,S OFT-F MULT. SOFT _FT

.... (21) .... (22) .... (20) .... (23) .... (26) .... ( 1) .... ( 2) .... ( 4) .... (10) .... (11) .... (12)
1 2 1 0.00 1 00 0.0 1. 0.0 0.354 0.000 0.000 0.000 0.0 0.0
1 2 2 0.00 1 00 0.0 1. 0.0 0.359 0.000 0.000 0.000 0.0 0.0
1 2 3 0.00 1 O0 0.0 1. 0.0 0.358 0.000 0.000 0.000 0.0 0.0
1 2 4 0.00 1 O0 0.0 1. 0.0 0.358 0.000 0.000 0.000 0.0 0.0
1 2 5 0.00 1 O0 0.0 1. 0.0 0.393 0.000 0.000 0.000 0.0 0.0
1 2 6 0.00 1 00 0.0 1. 0.0 0.355 0.000 0.000 0.000 0.0 0.0
1 2 7 0.00 1.00 0.0 1. 0.0 0.394 0.000 0.000 0.000 0.0 0.0
1 2 8 0.67 1.00 20.0 1. 0.2 0.356 0.000 0.799 0.000 0.0 0.6
1 2 9 0.66 1.00 20.0 1. 2.8 0.361 0.000 0.799 0.000 0.0 7.9
1 210 0.63 1.00 20.0 1. 6.0 0.360 0.000 0.799 0.000 0.0 16 1
1 211 0 51 1.00 20.0 1. 8.3 0.395 0.000 0.799 0.000 0.0 22 1
1 212 0 20 1.00 20.0 1. 9.5 0.357 0.000 0.799 0.000 0.0 25 7
1 213 0 O0 1.00 20.0 1. 9.3 0.362 0.357 0.799 0.000 0.0 26 8
1 214 0 O0 1.00 20.0 1. 8.0 0.3G1 0.704 0.799 0.000 0.0 24 7
1 215 0 O0 1.00 20.0 1. 5.4 0.401 0.825 0.799 0.000 0.0 17 8
1 216 0 00 1.00 20.0 1. 2.2 0.409 0.858 0.799 0.000 0.0 6 3
1 217 0 00 1.00 20.0 1. 0.1 0.400 0.863 0.799 0.000 0.0 0 1
1 218 0 00 1.00 0 0 1. 0.0 0.400 0.000 0.000 0.000 0.0 0 0
1 219 0 00 1.00 0 0 1. 0.0 0.409 0.000 0.000 0.000 0.0 0.0
1 220 0 00 1.00 0 0 1. 0.0 0.417 0.000 0.000 0.000 0.0 0.0
1 221 0 00 1.00 0 0 1. 0.0 0.408 0.000 0.000 0.000 0.0 0.0
1 222 0 00 1.00 0 0 1. 0.0 0.419 0.000 0.000 0.000 0.0 0.0
1 223 0 00 1.00 0 0 1. 0.0 0.357 0.000 0.000 0.000 0.0 0.0
1 224 0.00 1.00 0 0 1. 0.0 0.398 0.000 0.000 0.000 0.0 0.0

DAILYSU_IARY (JAN 2}
0.00 1.00 0.0 I. 0.0 0.354 0.000 0.000 0.000 0.0 0.0

MX 0.67 1.00 20.0 I. 9.5 0.419 0.863 0.799 0.000 0.0 26.8
SM 2.67 24.00 200.0 24. 51.8 9.141 3.609 7.990 0.000 0.0 147.9
AV 0.11 1.00 8.3 I. 2.2 0.381 0.150 0.333 0.000 0.0 6.2

MONTHLY SUI_4ARY(JAN)
1,0( O.O0 I.O0 O.0 I. O.0 O.354 O.000 O.000 O.000 O.0 O.0
MX 0.67 I.00 20.0 1. 9.5 0.419 0.863 0.799 0.000 0.0 26.8
SM 2.67 24.00 200.0 24. 51.8 9.141 3.609 7.990 0.000 0.0 147.9
AV 0.11 1.00 8.3 I. 2.2 0.381 0.150 0.333 0.000 0.0 6.2

YEARLYSUMMARY
0.00 1.00 0.0 1. 0.0 0.354 0.000 0.000 0.000 0.0 0.0

MX 0.67 1.00 20.0 1. 9.5 0.419 0.863 0.799 0.000 0.0 26.8
SM 2.67 24.00 200.0 24. 51.8 9.141 3.609 7.990 0.000 0.0 147.9
AV 0.11 1.00 8.3 1. 2.2 0.381 0.150 0.333 0.000 0.0 6.2

10.35



DAYLIGHTINGEXANPLE FLOOROF OFFICE BUILDINGIN CHICAGO DOE-2.1E-O01 Fri Nov S 21:88:$2 1993LDL RUN 1
30-FT DEEP PERIN OFF9 DAYLIT TO 15 FT AUTO SHADE NAHAGD4ENT FOR SUN CONTROL
REP4 i HOURLY-REPORT PAGE I - 3
--------------...-.--........................................................................... .... .._....° .... ...............-...

I.IHDDHH WESTWIND WESTWItlD WESTWIblDMESTWIND WESTWZNDWESTWINDk'F,STWIND NESTWINDWESTWlND WF,.,TrWlND

SOL GAIH COND_ETN SHADING SHADING SH COEFIe GLASS VIS TRAN Kk,XSOL SHADZNG ILL WISH
GLAS+FRM GLAS+FRN FLAG COEFF MULT VIS TRAN NULT GAIN FLAG REF PT I
B'I'U/HR BTU/HR WrU/ HR- FOOTCAND

sQI_ L_
.... (15) .... {17) .... (23) .... {16) .... (19) .... i21) .... (22) .... (20) .... (23 .... (26)

1 2 1 0.0 -1698.99 1. 0.830 0.00 0.00 1.00 0.0 1 0.0
1 2 2 0,0 -1726.25 1, 0.830 0.00 0.00 1,00 0.0 1 0.0
1 2 3 0,0 -1723.41 1. 0.830 0.00 0.00 1.00 0.0 1 0.0
1 2 4 0,0 -1714.29 1, 0,830 0.00 0.00 1.00 0.0 1 0.0
1 2 5 0,0 -1818.91 1, 0.830 0.00 0.00 1.00 0.0 1 0,0
1 2 6 0.0 -1645.01 1, 0.830 0.00 0.00 1.00 0.0 1 0,0
1 2 7 0.0 -1773.38 1. 0.830 0.00 0.00 1.00 0.0 1 0.0
1 2 8 23.9 -1601.9S 1. 0.830 1.00 0.00 1.00 20.0 1 0.2
1 2 9 320,5 -1624.49 I, 0.830 1.00 0.00 1.00 20.0 1. 2,8
1 210 656,8 -1597,24 1, 0.830 1.00 0.O0 1.00 20.0 1. 6.0
1 211 896.1 -1704.35 1. 0.830 1.00 0.00 1.00 20.0 1. 8.3
1 212 1047,6 -1514,27 1. 0,830 1.00 0.00 1.00 20,0 1, 9.5
1 213 1093.6 -1508 98 1, 0.830 1.00 0.28 1.00 20.0 1. 9.3
1 214 1006.4 -1462 80 I. 0.830 1.00 0.54 1.00 20.0 I. 8.0
1 215 722.6 -1578 87 1. 0.830 1.00 0.64 1.00 20.0 1. 5.4
1 216 254.2 -1555 19 I. 0.830 1.00 0,66 1.00 20.0 1, 2.2
I 217 2,1 -1500 24 1. 0.830 1.00 0.67 1.00 20.0 1. 0.1
1 218 0,0 -1501 09 1, 0,830 0.00 0.00 1.00 0.0 1. 0.0
1 219 0.0 -1482.34 1. 0.830 0.00 0,00 1.00 0.0 1. 0,0
1 220 0.0 -1506.99 1. 0.830 0.00 0,00 1.00 0.0 I. 0,0
1 221 0.0 -1450,68 1. 0.830 0.00 0.00 1.00 0.0 1. 0.0
1 222 0.0 -1511.52 1. 0.830 0.00 0.00 1.00 0.0 1. 0.0
1 223 0.0 -1316.61 1. 0.830 0.0(s 0,00 1.00 0.0 1. 0.0
1 224 0.0 -1444.03 1. 0.830 0.00 0.00 1.00 0.0 1. 0.0

DALLYS_4H_Y (JAN 2)
HN 0.0 -1818.91 1. 0.830 0.00 0.00 1.00 0.0 1. 0.0
MD( 1093.6 -1316,61 1. 0.830 1.00 0.67 1.00 20.0 1. 9.5
St( 6023.9 -37961.89 24. 19.920 10.00 2,79 24.00 200.0 24. 51.8
AV 251.0 -1581.75 1. 0.830 0.42 0, 12 l.O0 8,3 1. 2.2

• MONTHLYSLaY (JAN}
MN 0.0 -1818,91 1. 0.830 0.00 0.00 1.00 0.0 1. 0.0
MX 1093.6 -1316.61 1. 0.830 1.00 0.67 1.00 20.0 1. 9.5
SM 6023.9 -37961.89 24. 19.920 10.00 2.79 24.00 200.0 24. 51,8
AV 251.0 -1581.75 1. 0.830 0.42 0.12 1.00 8.] 1. 2.2

YEARLYSL_4HARY
14N 0.0 -1818.91 1. 0.830 0,00 0.00 1.00 0.0 1. 0.0
MX 1093.6 -1316.61 1. 0.830 1.00 0.67 1.00 20.0 1. 9.5
SN 6023.9 -37961.89 24. 19.920 I0.00 2.79 24.00 200.0 24. 51.8
AV 251,0 -1581.75 I, 0,830 0.42 0.12 1.00 8.3 I. 2.2

10.36



I i

DAYLZGHTZNGEXAMPLI_ FLOOROF OFFICE BUILDING IN CHICAGO DOE-2.1E-O01 Fri Nov 5 21:58=52 1993LDL RUN 1
30-FT D_.EPPERIH OFF$ DAYLIT I'O lS let AUTO$HADr.14AHAGEHEb'TFOR SUNCONTROL
PLOTD • HOURLY-REPORT PAGE 1
......................... °................................................................ _°............ ..... ... ° °...............

SYMBOL CONPON_I_ NAME (NO.} DUCRZ_ION AXIS UNIT

1 GLOBAL (15} GLOBAL SOLAR 1 BTU/HR- SOFT
2 SOU'rHZONI_ (49) DAYI, IM.,RF,Ir Pl' 1 2 teOO_k.NDL,ES

INTlmZOlt D/_YI,IT!
0. 0000OR,00 0.200001_,02 0.40000E+02 O.600001_.02 0. 800001_+02 0.10000E*03

I .................. I .................. I .................. I .................. I .................. I
EXTERIOR SOLAR

0. 00000E.00 O.10000E+03 0. 20000E*03 O.30000E,03 0. 40000E.03 0. 50000E_03
I .................. I .................. I .................. 1.................. I ..................

12 7"
12 812
12 9. 1 2
1210. 1 2
1211. 1 2
I212. I 2
1213. 1 2
1214. 1 2
1215. 1 2
1216.1 2
1217"
1218"
1219"

! .................!..................I..................!..................!..................1

10.37
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Sunspace Example

Single Family Residence. Floor plan and section for ranch house with an
attached sunspace.

V -'''°''...... i
SUNSI_CE

e'-O"m 21'-0" S'-O"

/

2840 TW re40 OH SOBSSL GL OR

I , -_" IW i [ I[ll ..,.,N_.[[__ ILU 1

IZ"O"x 12"6" "_ _ i, 12'-0"_ 14"0 '°
_, ...L..

, BORM2 BORM3 _ e_ LIVINGAREA

9'-9" x 12'-0" 9'-9" xll'-O" _ ; 13'-0'_15'-0"=: I
==i/+\zesz OH Ze_Z OH "::F/ 2S_Z TW, ' '_" '111 , )xB

ORIGINOFBUILDING
COORDINATESYSTEM

XBT,803-6675A

XBL803-6671A
&_&LT SHINGLES

"*,a" SH(ATHtNQ

R.19

RIGID INSUL
vAPOR 8ARRI(R
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Sunspace Example

DrawBDL axonometric vlew of surfaces as input into BDL. In thls analysis, the
attic is not modeled as a separate zone. Instead, the combination of roof, air-
space, and insulated ceiling Is treated as two tilted exterior wall sections that are
constrained to have a total area equal to the eeillng area (1176 sq.ft.). Because of
this area constraint, the roof sections in the drawing do not meet. The triangular
gable ends and the section between the top of the sunspace and the main roof
have been neglected. The house is modeled _ two zones - the main part of the
house and the sunspace.

803-6675AAA

11.2



LDL PROCESSOR I N PUT DATA

Thu Nov 11 10z51111 1993LDL RUN 1

* 2 * TITLE LINE-! 'SINGLE FAMILYRESIDENCE"
* 3 , LINE-2 *,,,WITH ATTACHEDSUHSPACE-,,," .. !
* 4 *
* 5 * $ A SUNSPACEHAS BEENADDEDTO THE SINOLE-PAMILY
* 6 * $ RESIDENCE,RUN 1. THE HOUSE HAS SEEN ROTATED SO THAT THE
* 7 , $ THE BACK OF THE HOUSE, TO _ICH THE SUNSPACE IS ATTACHED,
* g " $ PACESSOUTH. THE St"NSPACEIS 21 FEET WIDE ANDO FEET DEEP,
* 9 * $ ITS FRONTWALL _ SLOPING ROOF ARE DOUBLE GLAZED.
* IO • $ TO CONTROL SOLAR RADIATION IN THE StR_4ER,MOVABLE SHADES ARE
* 11 * $ DEPLOYEDFROMMID-HAYTO MID-SEPTEMBERWHENTRANSMITTED
* 12 * $ DIRECT90LAR GAIN I_CEEDS 20 BTUHPERSOPTOF GLASS.
. 13 * $ THE INTERIOR W/_ SEPABATINGTHE SUNSPACEPR(_I THE HAIH HOUSEHAS
" 14 * $ THE SAJ_ CONSTRUCTIONAS THE E4TERIORWALLSOF THE HOUSE.
* 15 • $ THIS INTERIOR WALL HAS A DOUELE-GLAZEDWINDOW AND SLIDING GLASS DOOR.
• 16 • $ AIR IS CIRCULATED SY A FAN PROM SUNSPACE TO HOUSE AT 200 C_4 PROM
* 17 , $ NID-SEFTE$_ER TO MID-NAY IP THE SUNSPACEAIR TEMPERATUREEXCEEDSTHE
* 18 • $ HOUSE AIR TE_4PERATb'REBY 4V OR MORE. TO CONTROL OVEI_EATING, THE
* 19 • $ SUNSPACE IS VENTED WITH OUTSIDE AIR DURING THE DAY AT 20 ACH
* 20 • $ IF THE SUNSPACE TEMPERATUREEXCEEDS 90P DURING THE WI_ER
* 21 * $ OR 80P DURING THE SteER.
* 22*$
* 23 * $ 21
* 24" $ *.................*
* 25*$ * *
* 26 * $ 8 * SUNSPACE *
* 27" $ * *
* 28"$ * *

* 30"$ * *
* 31"$ * *
* 32*$ * *
* 33"3 * *
* 34*$ * *
* 35 * $ * HOUSE * 28
* 36"S * *
* 37"$ * *
* 38*3 * *
* 39" $ * *
* 40"$ * *
* 41 • $ ***...e*ee._.eeeeeeeee**ee*t ..... ****
" 42 * $ 42
* 43*$
* 44 * $ PLANOF RANCH-STYLEHOUSEWITH
* 45 * $ ATTACHED SUNSPACE
* 46*$
* 47*3
* 40 * $ HOTE THAT THE LOADS INPUT RESULTS IN THE CAUTION MESSAGE --
* 49 * $ S_SPACE INTERIOR WALL SSINTWAL HAS X-O, Y-O AND THEREFORE HAY NOT
* 50 * S BE CORRECTLY POSITIONED. THIS PlAYCAUSE AN INACCURATE CALCULATION
* 51 * $ OF SOLARRADZATIONABSORBEDBY THE WJ_,L.
* 52 * $ THIS IS SIMPLY A R_41NDER THAT THE USER MAY RAVE NBGLECTED TO
* 53 * $ GE_4LTRICALLY LOCATE THE INTERIOR WALL OF THE S(R4SPACE,IN W34ICH
* 54 * $ CASE X AND Y WOULD DEFAULTTO ZERO. SINCE THE WALL IN THIS EXAMPLE
* 55 * $ HAS SEEN INTENTIONALLYLOCATED AT X,0 AND Y,0. THIS MESSAGE CAN BE
* 56 , $ IGNORED. (IN IX)E-2.IBAND EARLIER VERSIONS OF THE PROGRAM. THE
* 57 * $ X, Y. Z, AND AZIHUTH KE_RDS FOR INTERIOR WALLS WERENOT USED.)
* 58"3
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* S9 • $ 9UNSPACE-RELATEOINPUT IS [NOIC^TE0 8Y ^ _USLE _I,I,Ai_ StON.
* 60"S
* 61 * $ {TO SIHPLIPY THE INPUT, THE r.XTERIORSURFACESIN THIS _PLE HAVE
* G2 * $ NOT BEIDI D%VIDEDII_O SEP)_A'PESTUD)d_D INS_TED FOI_IOHS AS WAS
* 63 * S DONEIN 9ZNQLgPAHZb¥ RI_ZDENC£ RUN1. IHSTFAD, THE I_rIRE OPAOUE
* 64 * $ AEEAOF THE F,XT£RIOR HALLS /_ID RC_PSIS ASSUMEDTO BE INSULTED.)
* GS *
* 66 *
* 6"/ * S ..... HEADING..... $
* 68 *
* 69 * DI_NOSTIC CAUTIONS..
* 70 * ABORT ERRORS..
* 71 * IKTH-PERIOO JAN 1 1974 THI_UDi_ 31 1974.,
* 72 * BUILDING*LOCATION LAT*42 LON,.Si T'Ze6 AL?,610 AZ-180 ..
* "/3 * L_AD$-REI:_R? SUI44ARY-(LS-lI,LS-D,LS-|)
* "/4 * VERIFICATION, ILV-D, LV-IP,LV-H,LV*I,LV'J) ..
* 7S *
* "/6 * S ..... 8CHEIX_,,I_..... $
* 77 * *
* ./8 * 9CH-t .DAY-SCHI_DULE (1,5) 1.1) (6,9) (,17,.22,.44,.26)
* 79 * (10,11) (.16) 112,14) (.20,.15,.13)
* 80 * (15,16) (.13) (I./,19) (,19..21,.23)
* 81 * (20,24) 1.37) ,.
* 82 * Ih'?-LDS'I -SCHEDtn,i_ THt_UDEC 31 (A/J,) SCH'l ..
* 83 *
* 84 * MAX._L*I ,.$CHEDLT/,B THRUNAY 15 (M,,L) (1,24) 11000.) $$
* 05 * THRUSBP 15 (ALL) (1,24) (20.) $5
* 86 * THRUDEC 31 (ALL) (1,24) (t000.) .. 55
" 87 *
" 88 • $OLTRN-1 -SCHEDULE THRU DEC 31 (/4LL,)11,24) (0.15) .. $5
* 89 * SHSCH-1 -SCHEDULE THRU DEC 31 IAta.) (1,24) (0.20) .. 55
* 90 *
* 91 * $ ..... HATBRIAL.q..... S
" 92 *
* 93 * DRINAU,-I -NAT TH-.041./ CON1_.0925 DENS:50 S-H-.26 5112 IN DRYWA_,$ ,.
* 94 * IOd_I,-IN$-t-NAT TH-.2618 COND,,.0238 DENS-6 S-H-.2 5Rll [NSULATION$ ..
* 95 * SHEATH-1 "NAT TH,.0417 COND_.0342 0£Ng:22 S-H*,31 $113-IH SH£ATHINO$,.
* 96 * AL-$IDE-I =NAT TH=.0104 CONIC.01"/1 DEtLg,..I70S-H..29 SN, UMSIDINGS ..
* 97 * A,9-SHG-1 -NAT TIt_.0208 COND:,04./3 DENS=?0 S-H:,30 $ASPHALT SHINGLI_5 ..
* 98 * Pb_/-1 =NAT THu.0417 COHD=.0667 DENS-34 S-H*,29 5112-IN PLYWOODS..
* 99 * CRIL-IHS-I,,NA? TH-.4522 COND-,0238 D£tL_:6 S-H,.2 5E19 IN$_TIONS ..
* 100 * AT-AIR-1 -NAT RE_,3.1 $ATTXCAIR SPACES ..
* 101 * i2(P-POLY-I,.NAT TH*.0833 COND-,0167 D£1_*2.2 S-H,.29 $1-tN POLYSTYRENE5..
* 102 * CONCRETB-I=NAT TH-.3333 COND=.?5?6 D£NS"ISO S-H-.2 St-IN CONCRE'I'E_..
* 103 * CARP/PAD-I-NAT RES,2.0B SCARPETAND PADS ..
* 104 *
* 105 * S ..... CLAZIiC..... $
* 106 *
* 107 * Gff-trIH-1 -OLkS$-TYPE P-2 9-C-.83 ..
* 108 * 171'SS-I =GIASS-TYP£ P-2 GLA_S-TYPE-COOE-t .. $$
* 109 *
* l lO * $ ..... COHSTRUCTIONS..... 5
* lll *
* 112 * [,AY-1 :I.,AYEilS NAT=(AL-9IDE-1,SHEATH-I,WH, J,,-INS-I,DRYWkLL-1) ..
* 113 * INg-I_-I _ONS LAYERS,.LAY-1
* 114 * L_Y-3 :_YEIIS HAT-(AS-SI4G-I, PLYI'/-1,A?-AIR-I,CEIL-[NS-I,
* 115 * DRYWAI4.,-1) l-F-R=.61 ,.
* 116 * INg-RP-1 -CONS IJk_RS-IJ_Y-3 _9=.86 ,.
* 117 * LAY-5 ,LAYERS NAT=(EXP-POLY-I.CONCRETE-1,CARPIPAD-I)
* 118 * l-F-h0,S/ ,,
* 119 * ST_,B*I =CONS LAYI[R$./,_Y-5 ..
* 120 * bAY-6 =LAY£1_9 NAT-(EXP-POLY-I,CONCRETE-1) $$i:

* 121 * I-F-R=0.92 .. S$
* 122 * 9L,_-SS -CONS _YERS-LAY-6 .. $$
* 123 * DR-I =CONS U,.629 ABS=.?8 ..
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* 124 *
* 12S * $ ..... WALL pA_ERS FOR ,qUHSPACEINTERIOR WAIL...... $
* 126 * _$
• 12"/ * $$IWPA.R =WALL-PARAHk'rERg FOR IHTERIOR°WALLAI R-FLOW-TYPE=FORCED-RECI RC $ $
* 120 * AIR,FL,OW.CI_RL.lYr,4 $$
* 129 * AIR-F'I,£)W-KA?E'200 $$
* 130 * PAN-KI,;=O00005 $$• 131 *
• 132 * "'
• 133 * $$
* 134 * CONSSIW "CONS LAYERS,LAY'i
* 135 * WkLL'PAP'AJ4ETERSsSSIWF'i'R" $$
* 136 *
* 137 * $ ..... BUI1,DINGSHADE..... S
• 130 *
* 139 * BUILDINa-SH.M)E XuO YsO Zsfl Hsl. S W"42
• 140 * AZul$0 TILT-180 ..
* 141 *
* 142 * BUILDING-SHADE X=O Y,,29 Z=II H=l.5 W,21
* 143 * AZ-180 TILT=0 ..
• 144 *
• 145 * $ ..... SPACEDESCRIPTION..... S
• 146 *
* 147 *
• 148 * HOUSE-I =SPACE A=1176 V=9405

SOireE" SCHEDULgmINT-LOS"1
• 149 * SOURCE-TYPEsE2,GCTRICSOURCE-BTU/HR=102$2
• 150 • FLOOR-WEIGH?=O* 151 *
• 152 * INF-H£THOD-RE3IDENTIM., ..
• 153 *
• 154 * FRONT.WL-I-F.XFERIOR-WALL Hug W-42 AZ,180 CONStlNS-NL-1 ..
* 155 * WIH-I :WIND(_; H=5.17 W:10.68 G-TaG'r-NIN-1 X=7 Y=2 ..
• 156 • DOOR-1 :DOOR H:6.67 W:3 CONS=DE'I X:26 ..
• 157 *
* 158 *
* 159 * RICHT"WL'I=Zh_rERIOR'W)d'L H=8 W=28 AZ=90 X:42 Y:0 CONS-INS-WL-1 ..
• 160 *
• 161 *
* 162 * RgAR-WL-I -IDC'rERIOR-WAI.4, LIKE FROHT-WL-1 W=21 X-21 Y=28 AZ=O ..
• 163 * WIN-3 :WINDOW H,4 Ws5 X:12 Y:2 O-T:OT-WIN-I ..
• 164 *
* 165 *
• 166 * LEFT-WL-t :tXTERIOR-WALL LIKE ItlGHT-k_J'I X=0 Y:28 AZ:270 ..
* 167 *
* 168 * FP,ON?-EF-1-ROOF Hul4 W=42 Z:O AZ,180 TILT-22.52
* 169 * COHS.INS'RF'I ..
* 170 *
• 171 * _-R3'-I =R(X3F LIKE FRON'I'-RF-1 X-,42 Y=28 AZ=0 ..
• 172 •
* 173 * t,_'-I :UNDERCROUND-_I,OORCONS:SLAB-1 A=1176
• 174 * U-EFFECTIVE=.014 $ :(PERIM AREA/TOTALAREA) X $
* 175 * $ OVERALLU - (14011176)X.12 $
• 176 * '"
* 177 " $$
* 178 " SUNSP-1 =SPACE SUNSPACE=,YES
• 179 " AREA:168 VOL_,_4E=1428 $$
* 180 * X=21 ¥'28 AZIHUTH:0 $$$$
* 181 * FLOOR-WEIGHT=O
• 182 * INF.HErHOD=RESIDIDITLM.* -, $$
• 103 *
• 164 • $SLEFT ,EXTBRIOR-WAIJJ H,,8.S W-8 X=0 Y,9 AZ,,2?0 Z--I.5 $$
* 185 * CONSulNS-WL't .. $$
* 186 "
* 187 * SSRIOHT =£XTERIOR-WAI.L H,8.5 W=8 X=21 y.O AZ=90 Z,.-1.5 $$$$
• 188 * CONS=INS-WL-1 ..
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* 189 *
* 190 * SSFIIOiw'_=ID_ERIOR-W_bL H,,7.5 W,21 X,21 Yffi8AZ-0 Z=-I.5 $$
* 191 * CONSflNS-WL-1 .. $$
* 192 *
* 193 * 9$FRONTWIN =WINDOW H-6.5 W-20 X*.5 Y,,.5 $$
* 194 " GL,k.gS-TYPE_TSS-1 $$
* 195 * Mk,X-SOL_R-SCI4-MAXSOL-1 $$
* 196 * SHADING'SCHEDULEsSHSCI4"I $$
* 197 * SOL-TP,ANS-SCH,,SOLTRN-I .. $$
* 19g *
* 199 * SSk:)OF -ROOP H=6.O W,21 X=21 Y-8 Z-6 $$
* 200 * AZ.0 TIl,T-17 S$
* 201 * CONgmIN$-i_,-1 .. $$
* 202 *
* 203 * S$1_001_13 =WlND(_ LIKE SSFIOHTWIN H,5.5 .. $$
* 204 *
* 20S * SSI_ "INTERIOR-W/_ H=i W-21 X-0 ¥-0 kZ,l$0 $$
* 206 * CONSaCONSSI_IN_-TO HOUSE-1 .. $$
* 207 *
" 208 * SSlNTtrIH-1 =WINDOW H-6.67 W-6 X-II.S Y=0 $$
* 209 * GLk,SS-TYPF_,GTSS-1.. S$
* 210 *
* 211 * SSIHT_H-2 =WIHDOW LIKE SSIN_fIN-1 H,4 W,,3 X=2.5 Y=3 $$
* 212 *
* 213 * SSI'IJDOR ,UNDERGROL_tl)-FbOOR/_EA=168" OONS-SI_d_-$S $$
* 214 * U-I_PFI_:?IVT,-.055 .. 55
* 215 *
* 216 * $ ..... HOURLYREPORTS..... $
* 217 *
* 218 * HR-_H-1 =SCHEDt,_B THRUJAN 24 (ALL)(1,24)(0)
* 219 * TXRU JAN 25 (ALL) (1',24) (1)
* 220 * THRUJUL 5 (ALL) (1,24) (0)
* 221 " THRUJUL 6 (ALL) (1,24) (1)
* 222 * THRUDEC 31 (ALL)(1,24)(0) ..
* 223 *
* 224 * OUT-1 -REI_I_-BI.DCK VARIABLE-TYPE,,GLOBAL
* 225 * VARL_BLB-LIST=(4,3, 2, 16.6,21,22,50, 51) ..
* 226 * OUT-2 =RBPOR?-BLOCK V-T=HOUSE-t
* 227 * V-I_,(19,20,18,14,33,22,37,39,41,42) ,.
* 228 * OUT-3 =REPOBT-B[J)CK LIKE OU_-2 V-T=St_SP-1 ..
* 229 * OUT-4 =REt_)Wr-B[J_CK V-T=SSFRONTWIH
* 230 * V-b=(1,2,10,11,12,13,14,15,16,17,19,20,23) ..
* 231 * LDS-REP-I =HOUP.LY-REI_)RT REPORT-SCHEDULI_.HR-SCH-I
* 2"J2 * I_PO_ff-BLOCK={OL_-I,OUT-2,OL_-3,OUT-4) ..
* 233 * END ..

i -CAPTION....................................................................................
ALL DIAGN_ICS L_R THE WEIGHTING-FACTOR
CALCULATION SECTION AREGIVEN IN E_IG_ISHUNITS

* 234 * COMPUTELOADS..
* 235 * INPUT S¥ST_S ..
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SDL, PROCESSOR INPUT OATH

Thu Nov 11 10z51zl'L 1993501, RUN 1

* 236 *
* 23"/ * S¥STEIqS-Rr-PORT SUMMARY=(99-A, $S-S, S,.q-C,SS-P, 99-H, .99-0)
* 238 * ..
* 239 *
* 240 * $ ..... $CHe-OULU..... $
* 241 *
* 242 * HEA?-I .SCHEDULE THRUDEC 31 (ALL)(1,8)(55)(9,22)(70)
* 243 * (23.24)(55) ..
* 244 *
* 245 * COOL-1 .SCHEDULE THRUDEC 31 (ALL}(1,24) ('79} ,,
* 246 *
* 24? * HOUSEVP.JqT-1-SCHEDULII THRUDEC 31 (ALL){t,8) (0) (9,22} (1)
* 248 * {23,24){0} ..
* 249 *
* 250 * HOUSEVTEMP-I=SCHEDULE THRUDEC 31 (ALL)(1,24} (75}.,
* 251 *
* 252 * $SVENT-1 =SCHEDULE THRUDEC 31 (&Gb)(1,8) (0) (9, 22) (1) $$
* 253 * (23.24)(0) .. $$
* 254 *
* 255 * SSVENTEHP-I=SCHEDULE THRUHAY 15 (ALL)(I,24)(90) $$
* 256 * THRUSEP 15 (ALL) {1,24) (80) S=
* 25? * TXRUDEC 31 (ALL){1,24)(90) ,, 35
* 250 *
* 259 * $SFLOWSCH-I=SCHEDULE THRUHAY 1S (ALL){1,24} |1) 35
* 260 * THRUSEF 15 (ALL)(1,24)(0) 36
" 261 * THRUDEC 31 (ALL)(1,24)(1) .. $5
* 262 *
* 263 * $ ..... ZONEDATA..... $
* 264 *
* 265 * HOUSE-1 =ZONE DESIGN'HF,AT-T=TO DESIGN-COOL-T=78
* 266 * ZONE-TYPgm."ONOZTIONED
" 26"1 * _SIONED.-CFM="/O0
* 268 * THEPJqOST.I_T-TYFE='I'_JO-POSITION
* 269 " HEAT-TIDtP-SCHeHEAT-I
* 2"/0 * COOL-TI_IP-SCH,,COOG-1 ..
* 271 *
* 272 * SUNSP-1 =ZONE DESION-liEAT-T,,70 DESIGN-COOL-T=?8 $$
* 273 * ZONE-TYPE=UNCONDITIONED 35
* 274 * SS-F'_:_-SCl'I=SSF/._/SClI-1 35
* 2'75 * S9-VENT-$CH=SSV£NT-I $5
* 276 * $S-VENT-T-SCH=SSVENTEMP-t _$
* 277 * SS-VEb'T-CST=20 35
* 278 * SS-VENT-KW*.00004 .. $6
* 279 *
* 280 *
* 281 * $ ..... AIR CONDITIONERk.'qDGASFURl,lACE FJ_RAHETERS..... $
"282 *
* 283 = SYS-I =SYST_( SYST£M*TYPE=RESYS
* 284 * 7.OHE-HAMES=(HOUSE-I,SUNSP'I) $6
* 285 * MAX-SUFPLY-T:I40 MIN-SUPPLY-T=50
* 286 * COOLINO-CAPACITY=24000COOLING-EIR=.427
* 287 * COOL-SH-CAP=16000
* 288 * H£ATINO-CAPACITY=-S0000
* 289 * HEAT-SOURCE=FUP,NACE FURNACE-AUX=100
* 290 * NA_-V_T-AC=10
* 29:), * NATURAL-VE_T-SCH-HOUSEV_qT-t
* 292 * VENT-TEHP-SCH=HOUSEVTE_4P-1..
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* 293 •
" 294 * PLANT-I =PtANT-kSSIGNMENT SYSTEI4-NAMES=(SYS-I}..
* 295 *
* 29't; • $ ..... HOURLYREPORTS..... $
* 297 •
" 298 • HR-SCH-1 :$CHE:DL_E ?HRUJAN 24 (ALL) (1,24) (0.)
* 299 • THRU,.TAN25 (._.,L) (1, 24) (1.)
• 300 • ?HRU,a"dZ, 5 (ALL} (1,24) (0.)
* 301 * THRU_ G (ALL) (1,24) (1.)
* 302 * THRUDEC 31 (ALL) (1,24) (0.) ..
* 303 *
• 304 * O_I'-1 =B-S V-T---GU:)BALV-L=(8) ..
* 305 " O_-2 =B-B V-T=HOOSE-1 V-L=(6,21,7,8,61) ..
• 306 * OUY-3 -R-B V-T=SUNSP-t V-L=(6,21,8,61,64) ..
* 30"/ * CAJT-t =P.-B V-T:HOUSR-t V-L_,,(1,17,18,62,56,57,58,59,60} ..
• 308 * OUT*5 -R'B V-T=SUNSP-1 V-L_(1,1'/,18,62,58,59,60,63) ..
* 309 * oo'ro6 =R-B V-T=SYS-1 V-L=(2,3,S,G,32,33,49,45,47,48,G1,
• 310 * 62,63, G4,66,67,68,70,71) ..
* 311 * OUY-7 =R-B V-T=PLARt'-I
* 312 * V-L=(1,2,3) ..
* 313 *
* 314 * SYS-It£F-t=H-B R-SCH:HP.-SCH-1. R-B:(OUT-1,OI.,T-2,OUY-3,0UT-4,OUT-5} ..
* 315 * $YS-REF-2"H-B R-SCH=HR-SCH-1 B-B=(OUY-6,OUT-?) ..
* 316 *
• 317 * END ..
* 318 * COMF(Y]'gSYSTDIS.,
* 319 * SYOP ..
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SIHGLE FAMILY RESIDENCE ===WITH ATTACHED SUNSPACE=== DOE-2.1E-.O01 ThU Nov II 10:51:11 1993LDL RUN 1

REPORT- LV-D DETAILS OF EXTERIOR SURFACES IN THE PROJECT WEATHER FILE- TRY CHICAGO
.................... . .......................................................................................... . .................

HUMBER OF EXTERIOR SURFACES 10 RECTAflGUI_ I0 OTHER 0

(U-VALUE INCLUDES OUTSIDE AIR FIr24_ WINDOW INCLUDES FRAME, IF DEFINED)

- - -W I NDOW S ....... WALL ..... WALL+WINDOWS-

SURFACE SPACE U-VALUE AREA U-VALUE AREA U-VALUE AREA AZIMUTH

(BTU/HR-SQFT-P) (SQFT) (BTQIHR-SQFT-F) (SQFT) ( E"I"U'I HR-,.P-_P"P- F ) (SQL_T)

FRONT-WL-1 HOUSE-I 0.467 55.22 0.070 280.78 0.135 336.00 NORTH

LEFT-WL- 1 HOUSE- 1 0.000 0.00 0.070 224.00 0.070 224,00 EAST

SSLEFT SUNSP-I 0.000 0.00 0.070 68 00 0.070 68.00 EAST

REAR-WL-I HOUSE-I 0.467 20.00 0.070 148 00 0.117 168,00 SOUTH

SSFRONT SUNSP-1 0 467 130.00 0.070 27 50 0.397 157.50 SOUTH

SSRIGHT SUNSP-1 0 000 0.00 0.070 68 00 0.070 68.00 WEST

RIGHT-WL-I HOUSE-1 0 000 0.00 0.070 224 00 0.070 224.00 WEST

REAR-RF-1 HOUSE-I 0 000 0.00 0.041 588 00 0.041 588.00 ROOF

FRONT-RF-1 HOUSE-I 0 000 0.00 0.041 588.00 0.041 588.00 ROOF

SSROOF SUNSP-1 0 467 110.00 0.070 32.80 0.376 142.80 ROOF

UF-I HOUSE-1 0 000 0.00 0.119 1176.00 0.119 1176.00 UNDERGt:_O

SSPLOOR SUNSP-1 0.000 0. O0 0.158 168.00 0.158 168. O0 UNDERGRND
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SINGLE FAMILY RESIDENCE ===WITH ATTACHED SUNSPACE=== DOE-2.1E:-001 ThU NOV 11 10:51:11 1993r.,DL RI/// 1

REPORT- LV-D DETAILS OF EXTERIOR SURF/_CES IN THE PROJECT WEATHER FILE- TRY CHICAGO

.............................................................................................................. (CONTINUED) ........

AVERAGE AVERAGE AVERAGE U-VALUE WINDOW WALL WINDOW+WALL

U-VALUE/WINDOWS U-VALUE/WALLS WALLS+WINDOWS AREA AREA AREA

(BTUI HR-SQFT-F) (BTUIHR-SQFT-F) (BTU/HR-SQFT- P) (SOFT) (SOFT) (SOFT)

NOI_TH 0.467 0.070 0.135 55.22 280.78 336.00

EAST 0. 000 0.070 0.070 0.00 292. O0 292.00

SOUTH 0.467 0.070 0.253 150.00 17 5.50 325.50

WEST 0. 000 0.070 0.070 0.00 292. O0 292.00

ROOP O. 467 0.041 0.077 110.00 1208.80 1310.80

ALL WALLS 0,467 0.070 0.135 205.22 1040.28 1245.50

WALLS+ROOFS 0.467 0.054 0,105 315.22 2249.08 2564.30

UNDERGRND 0.000 0.124 0.124 0.00 1344. O0 1344.00

BUILDING 0.467 0.080 0.111 315.22 3593.08 3908.30
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SINGLE ?WILY RESIDENCE ==:WITH ATTACHED SUNSFACE=-= DOE-2.1E-001 Thu NOV 11 10:51:11 1993LDL RUN I

REI_)RT- LV-F DETAILS OF INTERIOR SURFACES IN THE PROJI_CT WEATHER FILE- TRY CHICAGO
...... .. ............... . ................... . ...... . .......................................................................... ....

NI/_BER OF INTERIOR SURFACES I

(U-VALUE INCLUDES BOTH AIR FILMS)

ADJACENT SPACES

SURFACB AREA CONSTRUCTION SURFACE TYPE U-VALUE

NAME (SQ_T ) NAME (BTU/HR-SQ_'r- F) SPACE- 1 SPACE-2

SSINTWAL 16B. 00 CONSSIW DELAYED STANDARD 0.072 SUHSP-I HOUSE-I
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SINGLE FAMILY RESIDENCE ===WITH ATTACHED SUNSPACE==- DOE-2.1E-001 Thu NOV 11 I0_51"11 1993LDL RUN 1

REPORT- LV-H DETAILS OF WINDOWS OCCURRING IN THE PROJECT WEATHER FILE- TRY CHICAGO
....... °....o ........................ . ..... . .............. ° ........................................................ ° ..... ........

NUMBER OF WINDOWS 6 RECTANGULAR 6 OTHER 0

RECTANGULAR WINDOWS (U-VALUES INCLUDE OUTSIDE AIR FILM)

LOCATION OF ORIGIN

GLASS GLASS GLASS IN SURFACE FRAME FRAME

WINDOW AREA HEIGHT WIDTH COORDINATES AREA U-VALUE

NAME MULTIPLIER (SQPT ) (FT) (FT) X (FT) Y (FT) (SQ_T ) (BTU/HR-SQPT-F)

WIII-I 1.0 55.22 5.17 10.68 7.00 2.00 0.00 0.384

WIN-3 1.0 20.00 4.00 5.00 12.00 2.00 0.00 0.384
SSFROEITWZII 1.0 130.00 6.50 20.00 O. 50 0.50 0.00 0.384
SSROOF_IN 1.0 110.00 5.50 20.00 0.50 0.50 0.00 0.384
SSINTWIN-I 1.0 40.02 6.67 6.00 11.50 0.00 0.00 0.384

SSINTWIN-2 1.0 12.00 4.00 3.00 2.50 3.00 0.00 0.384

GLASS NUMBER GLASS INFILTRATION CENTER-OF- GLASS

WINDOW SETBACK SHADING OF TYPE FLOW GLASS U-VALUE VISIBLE

NAME (ET) X-DIVISIONS COEFF PANES CODE COEFF (BTU/HR-SQFT- P) TRANS

WIN-t 0.00 10 0.83 2 I 0.0 0.490 0.900
WIN-3 0.00 10 0.83 2 1 0.0 0.490 0.900
SSFRONTWlN 0.00 10 1.00 2 1 0.0 0.490 0,900
SSROOFWIN 0.00 10 1.00 2 i 0.0 0.490 0.900
SSINT_N-I 0.00 10 1.00 2 1 0.0 0.490 0.900
SSINTWIN-2 0.00 I0 1.00 2 I 0.0 0.490 0.900
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SINGL_- FAMILY RESIDENCE :,,WITH ATTACHED SUNSPACE=,, DOE-2.$£-O0t ThU Nov 11 10.'51_11 1993LDb RUN 1

REPORT- LV-I DETAILS OF CONSTRUCTIONS OCCURRING IN THE PROJECT WEATHER PILE- TRY CHICAGO

............ . ......... .... ..... . .... .. ....... . ................ *., .............. . ............... . .... . ...... . ......... . ........ ....

I_JHBER OP CONSTRUCTIONS 6 DELAYED 5 QUICK I

U-VALUE SURFACE NUHB_R OF
CONSTRUCTION SURPACE ROUGHNESS SURFACE RESPONSE

NAME (BTU/HR- SOFT-P) ABSORPTAIqCE INDEX TYPE FACTORS

rNS-k'L- 1 O.072 O. 70 3 DELAYED 8
INS- RF- 1 0. 041 0.86 3 DELAYED 8
SLAB-1 0.119 , 0.70 3 OELAYED 6
SLAB- 39 0.1.58 O. 70 3 DELAYED 6
DR-1 O. 629 0.78 3 QUICK 0
CONSSIW 0.0?2 0.70 3 DE.,AY ED 8

11.13



L

$1_LE FAMILY RDIDEHCE re-,WITHATTACHE0 SUNSPACE.,,, DOE-2.1E-001 ThU NOV 11 I0z51,11 1993LDL RUt; I

REF_- LV-J DETAILS OP BUILDING SHADESIN THE PROJECT NEATH£RPILE- TRY CHICAGO

_BZR OV BOIL01HG $_DF,S 2 RECTN_UT._ 2 O?HEIt 0

EEC'T_,AR SHADES
UDCATIONOP ORIGIN
BUILDr!_CCOORDINATD

SHAD| HEIGHT WIDTH AZII4UISI TILT
_)lg T_SNIYTA_E (rr) (1_) tDEO) (DI[O) XB (M') Yll (rl') ZS (rT)

0.00 1.S ,12.0 le0. 180. 0.0 0.0 $.0
0.00 1.5 21.0 1t;0. 0. 0.0 28,0 8.0

ii. 14



I

SINGLE FAHILY R_IDENCE ,uWlTH ATTACHED gUNgPAC£-=t DOE-2.1E-001 Thu NOV 11 10:51:11 1993LDL RUN I

REPORT-1,9oB SPACEPEAKIOAD COHPONEI_S HOUSR-1 _EATHERFILE- TRY CHICAGO

9PACE HOUSE-1

MVI,?IM,IER 1.0 IrI,,CX)RN_JL?IPI,I|R 1.0

P.,OOR AJq_A 1176 SQP? 109 ;42
VOUA4| 9408 curr 246 M3

COOLINO I,_O/_D HPATll_lO
,IBImlIM llll1118gl8 m_ 88111t I II _t m ItlllSlillm 88m film an w J

T_II _ 13 4PN JAN 12 ?/Uq

DRY-6UL,B TIDIP 991e SIC -6P -21C
WlL_'-BUI,B TD4P '7"/p 2SC -?P -22C

SEN�IBLE L,ATDIT 9EN�IBLK
(KJffU/H) ( I_ ) (KRTU/H) I _ ) (KBTU/H) ( KW)
...0.... ..0... 0....00. ...... .......Q ... 0....

WA/,,bCOHDUC?ION 2.04? 0.600 0.000 0.000 -3.859 -1.131
BOOr CONDUCTION 3.)53 0.953 0.000 0.000 -3.129 -0.917
WINDOWa[,AS$+PPJICONO O.794 0.533 0.000 0.000 -2.205 -0.646
WINDOWOL,ASSSOLAR 2.027 0.594 0.000 0.000 0.171 0.050
DOORCON_ION 0.321 0.094 0.000 0.000 -0.665 -0.195
INTERN.M,SURFACECONO 0.000 0.000 0.000 0.000 0.000 0.000
UIfDEROROUHD9U�P COND -0,081 -0.026 0.000 0.000 -0.437 -0.158
OCCUPAI_9TO 8PACE 0.000 0.000 0.000 0.000 0.000 0.000
LIaH'I' TO SFACg 0.000 0.000 0.000 0.000 0.000 0.000
EQUIFHDrPTQSFACg 0.000 0.000 0.000 0.000 0.000 0.000
PROCESS TO SPACE 1,794 0.S24 0.000 0.000 1,829 0.536
IHPIL?P_TION 3.111 0.929 2.862 0,839 -12.565 -3,682

TO?AI, 13.325 3.904 2.862 0.839 -30.860 -6.112

TOTAl, LOAD 16.187 KD'MJ/H 4.743 IN -20.060 KBTU/H -6.112 1(1¢

TOTAL I.,OM) I ABEA 13,76BTU/H.SQFT 43.411 W / H2 17.738BTU/H.SQF'I' 55,944 W t 142

llillI*llI*llmllllllllllllllllllllllllllll@llllmlmelllt+Immllll*

t *

• _g 1)THB ABOPE[,OADGEXCLUOEOUTSIDEVD4_II_?ION AIR *
+ .... LOADS *
• 2)TIKES GIVEN IH S?k,MDARD?_ FORTHE LOCATION *
• IN CONSIDERATION *

11.15



JP_| $_SP-)

NUL?IPLIER 1.0 _._R J_,?I PLIER 1.0

FLOOIt _EA 161 _ 16 143
VOI,UNE 1428 CUFF 40 N)

COOL,ZHO U_D HIMI'ZI_ lOAD
0118 lit t lit 8 lit 8t lll8188 INm0 II tll tll 8t annAIIII Illl n8 n nil 8t IJS

T_E BEe 26 3_ JAN 12 "/AN

DRY-BUI,B TD4P 011e 27C -iF -21C
k*l_- BULBTDIP IS21r ]?C -71e -2_K:

SIllS I BZ.,E I,,A'I'ID,tT 31_SZELE
(KSTU/H) ( KW ) (KBTUtH) ( IG/ ) (KBTUIH_ ( KI/ )

WAI,L CONI_C_ION 0.153 0.045 0.000 0,000 -0.641 -0.109
ItOOPCONDU_]ON 0,01t 0.019 0.000 0.000 -0.13"/ -0.040
VZNDOWO1,_8_lePJ4 COND 1,830 0,$36 0.000 0.000 -6.378 -1,869
t/ZNDOI4QL,A,BJ__K)_R 13.529 3,964 0,000 0,000 0,4?8 0.140
DOORCONDL_ION 0.000 0.000 0.000 0.000 0.000 0.000
II_Ei_AL SUR.eACECOND 0,000 0,000 0,000 0.000 0,000 0,000
_DEI_ROUND SURFCOHD -0.043 -0.011 0.000 0.000 -0.211 -0,063
OCCUF)d_S?0 SPACE 0,000 0,000 0.000 0.000 0.000 0.000
LIGHT I'O SPACE 0.000 0.000 0.000 0.000 0.000 0.000
_UIFHDf? TO SPACE 0.000 0,000 0.000 0.000 0.000 0.000
PROCESS TO SPACE 0.000 0.000 0.000 0.000 0.000 0.000
INIrILTI_TIOH 0.167 0,049 0,000 0.000 -1.910 -0.560

TO'r,u, 15.?03 4,601 0.000 0,000 -8.80t -2.580

YO_/_ LO/t3) 15.?03 KBTU/H 4,G01 Kid -0.1106 KBTU/H -,1.5110 K'W

TOT/d, LOADI AJ_F,A 93.47BTUIH.SQF'? 294.783 El I H2 52.417MUIH.,qQFT 165.)15 W / )t2

tittEr.if tt ttitt*ittttf_t* ttlittit*llttttllttttit" t |rEfit*.#tit.**

t *

• lIOT£ 1)_4E ABOVElOADS EXCLUDEOt_SlDE VIDfrlLkTION AIR *

• 2)?IHES G_I/I_ IN 9TANDARDTIHE FOR THE LOCATION "
• IN CONSIDER^TION t

tttttt*tiit ilitttttt.ittttt ttltt'ttttttt*ilittt*itttititttlt.ttt
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SINGLE PN41LYRUIDEHCE: ,,,,,WITH AI_'ACHED8UNSP_:E-,,, DOE-2.tE-O0t Thu HOV 11 10:S1:11 1993i,DL RT_I 1

UK)Ir1'- _-D llU][L_Z_ Nol_r_l,Y lOADS g_m._ny wlr.A?HImtilt- Tny CHICAOO

NAXDiUH 14_IUH IUC- NAXINLtt
COOLING T_IB DRY- Iq['?- COOLIHQ HIL_TINQ ?ZNI_ DRY- Nl_- HUTIHQ ?RICH, I_,IC

|MROY Or _ IIULll BL,_B LOAD |NliltOY 07 MAX IIUIJI ilUUl LOJId) |I,/IIROY [,OH)
MOHTH (HIITU) DY HP, ?DIP ?ImP (KliTUIHR) (Ira?U) DY NR ?DiP ?DtP IKBTUIHR) (IO_) (IN)

3AN 0.24593 25 14 46.f 41.P 11.013 -t.321 12 ? o6.r -?.r -29.666 478. 1.322
i

FlI! 0.40769 30 14 S).P 42,F 14.104 -?.400 4 4 ?.P 6.r -34.?g4 431. 1.322

MAX 0.68412 ? 11 S2.F 4S.F 1S.121 °4.945 24 S 9.P l.P -24,402 47t. 1.222

APR 2.74543 24 14 TG.F 60.r 22.524 -1.951 9 S 24.r 2S.r -1).900 442. 1.322

MAY 3.0)801 t 14 S�.r 49.F 17.811 -0.940 7 4 )4.P 29.r -9.|&5 47i. 1.322

4.24877 4 i4 04.F &?.F 20.190 -0.2?8 25 4 S3.P 47.P -4.8?5 462. 1.332

5.00847 13 17 99.P 77.P 18.806 -0.032 6 4 50.P S4.P -2.054 470. 1.322

AUG 5.288S6 20 14 89.F 73.P 21.&?4 -0.OS9 S S SS.r 54.P -2.401 4?8. 1.322

8EP 3.49293 26 14 $t.r 62.P 25.791 -0.703 22 S 3S.r )l.P -9.402 462. 1.322

OCT 3.50061 l0 14 44.F S).P 21.365 -1.683 21 4 31.P )0.r -12.787 478. 1.322

NOV 0.85150 2 12 73.r 6o.p 21.135 -4.?13 15 ) 26.P 3s.r -14.S66 462. 1.322

DEC 0.13931 10 14 40.F 35.F 9.87) -7.934 26 S 14.r 14.P -21.264 470, 1.322

?O_/d, 29.6?1 -40.184 5i25.

MAX 25.701 -29.466 1.322

11,17



IIIICL| IP,I+41LYRIP.SXD|HC£ -t,_T?H A?'PkCHICDSUHSPAC|,,, 0OE-2.1|-001 thu Nov !1 I0:51411 it13LDL RUN 1

HI_I_I'- 1`S-IC SPACICMORt'HLYLOADCONFOND_SIN NIrPU POll HOUSE-i WlP.ATHIEIIrILE- 'PRY CHICAGO

(UNI?SINIrI'U) I_IJ,S ROOPS IW1' $U1_ UROSUR 110'II, WIN CON _IN SOl, OCCUP LIGRI'$ _UZP SOURCE ?OtN,

.00..0..0-0,....

JAil JIENel, -0.017 -0.013 0.000 -0.006 -0.042 -0.012 0.090 0.000 0.000 0.000 0,019 0.020
bAT CL 0.000 0.000 0.000 0,000 0.000

NI IID_ CL -0.021 -0.01l 0.000 -0.012 -0.073 -0.022 0.1|S 0.000 0.000 0.000 0.037 0.041
rAT CZ, 0.000 0.000 0.000 0.000 0.000

,.Tm -1,2. -o,m o.ooo.o.+o,-2,m .o.m o.,o, o,oooo.o. o.ooo1.32o'"-3..,..., c+ -o,o. -o,o. o,ooo.o,o. -o,-, .o,., o.m o,oooo,oooo,o. o.m o.,._Tc,. o.o, o.ooo o.oooo.oooo.o,
.. ....................-.-.---------.-----

,.tm'"';_;,, ....";_;;;.....o_;;o....:;_i;;....:;_o;;....:o';_;.....;_;i;.... o_;o;"o.oooo.oooo,.71,._,42o
APR SEN CL -0,032 0.140 0,000 -0,129 -0.2ti -0.100 0.13S 0.000 0.000 0.000 0,671 1.110

bat CL 0.066 0.000 0.000 0.000 0.046

NAY SEN CL 0.004 0.250 0.000 -0.131 -0.340 -0.142 0.91.7 0.000 0.000 0.000 0.966 1.512
bat CL 0.110 0.000 0.000 0.000 0.110

HI.tIC -0.001 -0.0'_9 0.000 -0.019 -0.119 -0.049 0.040 0.000 0.000 0.000 0.145 -0.150
3UN SEN CL 0.254 0.419 0.000 -0.107 -0.03S -0.040 0.99'7 0.000 0.000 0.000 1.241 3.100

bat CL 0.369 0.000 0.000 0.000 0.309
l_..l, i me.*le _.l. I me .+ am el limit .* eel el+ I I e_ .I.t i_ e.l m....l. _i I _ el l.e'm +'-- _elei ..... _ i* *. *..Icicle el. *e _mi._e.--t.i*l",,m+ .o.o_ -o.oo, o.ooo .o.o, .o.m .o.oo+ o.oo+ "o.ooo o.ooo"o.ooo"o.o, -o.oo',

m, ,,, _,. o.,, o.,o, o.ooo.o.o, o.,, o.o,, o.,,, o.oooo.oooo.ooo ,.,o', ,.,-,.,,'c,+ o.,o,, o.ooo o.oooo.oooo.oo_

AUG SEN CL 0.423 0.S'ti 0.000 -0.041 0.1S0 0.027 0.9711 0.000 0.000 0.000 1.316 3.509
bat CL 0.665 0.000 0.000 0.000 0.6t25

,.,m:;_i;; ....;_iv;.....;_;;;....:;_;i;....;_;+;....;_;;;.....;_;oo.....;_;;o.....;_o;;.....;_;;o.....;_;,;....:;_;;o
11EP SEN CL 0.016 0.23'7 0.000 -0.042 -0.152 -0.013 0.0511 0.000 0.000 0.000 0.993 1.197

bat CL 0.112 0.000 0.000 0.000 0.182
.......

OCT SD1 CL -0.0.79 0.000 0.000 -0.057 -0.239 -0,10.7 0,120 0.000 0.000 0.000 0.?01 1.040
bat C1, 0.093 0.000 0.000 0.000 0.093

..,. ... . . ... .. .... . .. .. ... . .. ..-. .........................---

,_tm'"';_;,'"-o.;;i .... ;_o;o....-o.;i; ""i_;, "'+-o_;;i"";.,;; "'0_022""'0.002""0.000 1.226 -_.206,or smc,+ -0.020-o.ov, 0.000 .0.022 -0.0, -0.,.7 0.31", 0.000 0.000 0.000 0.,+0 0.2",9
baT CL 0.012 0.000 0.000 0.000 0.012

,.,,+ ":;_;; ....:;_;;;.....;_;;;....:;i;; ....:;_i;;....:;_;;;.....o_;;;.....;_;;;.....;_;;;......;_;;;.....;_;i;....;_;;;
DL'C SEN CL -0.008 -0.007 0.000 -0.002 -0.019 -0.006 0.044 0.000 0.O00 0.000 0.009 0.010

bat Cl, 0.000 0.000 0.000 0.000 0.000
.............._... .... ..................-....................-.--.-...----.-------.-- ..... .........................---.

HFJ_tHG -9.444 -I;. 3911 0.000 -1.697 -18.661 -4,939 4.0511 0.000 0.000 0.000 9.161 -2.7.922
TOT SENCL 1,167 2.449 0.000 -0.641 -0.032 -0.463 7.245 0.000 0.000 0.000 ?.702 16.62'7

bat CL 2.407 0.000 0.000 0.000 2.40'7

11.18



L__ n _

SZNOL| PAM]LY R_IDEI_CE ,-,WITH A?TACHED9UNSPACb-, DO£-2.1E-001 Thu HOV 11 10551zll 1993LOL RUN 1

PJ_PORT-Lg-E 8PAC[ MONTHLYLOADCOMPON1D_SiN NBTU FOR SU_$P-1 HEATHERFILE- TRY CHICAGO i

((_IITS=NlrFU) N/_J.,S ROOTS lift SUR UNI)SUR II_IL WIN CON WIN 9OL OCCUP LIGHTS I_UIP 9OURCE TOTN_

.................................................... . .........-. ......

_ ,_cL .O.Ol,-o.oo, 0.000.o.ol, .o.o+o.0.1,, 0.520 o.oooo.oooo.oooo.oo0o.22,
IJ,T CL 0.000 0.000 0.000 0.000 0.000

r|| 81_CL -0.018 -0.002 0.000 -0.023 -O.OS? -0.214 0.6?3 0.000 0.000 0.000 0.000 0.3S9
Lk? CL 0.000 0.000 0.000 0.000 0.000

NkR |I_CL -0.027 *0.003 0.000 -0.042 -0.0|? -0.341 1.039 0.000 0.000 0.000 0.000 0.$39
LaTCL 0.002 0.000 0.000 0.000 0.002

......... ...............................................-

._,_ "":;_;;;....-o.ols"';_;;;....:;:;;;....:;_;;;....:;_;;;.....;:ii;'" o.ooo 0.ooo o.ooo o.ooo-o..1A, ,_:L -o.oo, °.003 o.ooo-o.o_o-o.o,s-o.3112.1o5o.oooo.oooo.oooo.oooi._,_TcL O.Oll o.ooo o.ooo o.ooo O.Oll

I_Y SD1CL 0.006 0.007 0.000 -0.065 -0.060 -0.28_ 1.055 0.000 0.000 0.000 0.000 1.4S6
I,_T CL 0,02S 0.000 0.000 0.000 0.028

Jl_ SI_CL 0,049 0.0!? 0.000 *0.048 0.001 0.003 1.447 0.000 0.000 0.000 0.000 1.469
LAT CL 0.059 0.000 0.000 0.000 0.059

.......................................................................... ;:;;;........................................H1_'I'I_ -0,003 -0.001 0.000 -0,003 -0.004 -0.060 0.046 0.000 0.000 0.000 *O.02S
JU_ SBq CL 0.104 0.029 0.O00 -0.029 0.058 0.]01 1.3_0 0.000 0.000 0.000 0.000 1.823

/_? CL 0.119 0.000 0,000 0.000 0.119
......... ._.. ....o. . .. ............*o............... .................................................

.._ ....:o.;o_"-o:;o2""o.ooo""'-o:;o2-o.oo_-;.oo, o.o;; o.ooo"o.oooo.oooo.ooo-o.o3,_ ,=,c_ o.o7_0.022o.ooo-o.ol, o.o, o.1_31.511 o.oooo.oooo.oooo.ooo1.7,_, c_ o.o,, o.ooo o.oooo.oooo.o,,
.............-............................................ .... ..........,...........................................-..-

H_TI_ -0.031 -0,000 0.000 -0.011 -0.054 -0.406 0.247 0.000 0.000 0.000 0.000 -O.262
8EP SEHCL 0.024 0.009 0.000 -0.020 -0.025 -0.142 1.751 0.000 0.000 0.000 O.000 1.596

l£T CL 0.028 0.000 0.000 0.000 0.028

,,_,_""-o_;."-;:;_ ""o.;;;""'-o_,, -o._;,"-o.,, " o.,;;.... o.o;o";.oo;'"";.;;;.... o.;;o'"":o._,
o_ _ _ -o.o_ o.oooo.ooo-o.o,_-o.o, -o._o _.,, o.oooo.oooo.oooo.ooo_.,_

LA? CL 0.012 0.000 0.000 O.000 O.012

NOV SENCL -0.O12 -0.002 0.000 -0.018 -0.043 -0.183 0.830 O.000 0.000 0.000 O.000 O.S72
1£? CL 0.001 0.000 0.000 0.000 0.001

..........-........................... .... ................... ..... ... .... .oo.......... ........ .......................

HP.J_TNG -0.231 -0.048 0.O00 -0.125 -0.470 -2.316 0.605 0.000 0.000 0.000 O.000 -2.$83
DEC 9EH CL -0.011 -0.002 0.000 -0.009 -0.030 -0.1_9 0.300 0.000 0.000 0.000 0.000 0.130

_? CL 0.000 0.000 0.000 0.000 0,000
.... ..... ....... ..... ........ .......... ....... ................. ..... ....o...... ..... .. ...... ......... ..... ..............

HEATHQ -1.234 -0,266 0.000 -0.?SS -2.560 -12.949 5,503 0.000 0.000 0.000 0.000 -12.262
TOT SENCL 0.152 0.076 0.000 -0.399 -0.406 -1.599 15.220 0.000 0.000 0.000 0.000 13.044

I_? CL 0,35_ 0.000 0.000 0.000 0.357

11.19



$II_LE PN41LYRESID£1_£ _,aW;TH A?TACHED$UHSPACE--, DO_-2.1E-00I Thu HOV11 10t51:11 1993LDL RUN 1

LDS-REP-I • HOUP_,Y*REPORT PAGE ; - ;
........................................-........................................................................................

I¢I¢DDHHGLDIg_ QLOBkL QI,OB_L GLOBI_L QLOBNu aLO_ abOBAb OL,OBAL G/.,OBAL HOUSE-] HOUSe-1

onY mute _ ,_, o_out_ cwuo C_UD _%RSOL DZP SOL SO_A SOLAR Dn_Y _ D_Y
Trap trap Ass T_P TWR _MOUm' X CL_OV X CLOCOV _T_UD_ AZ_UT. _O t, OAO
r r _ m'U/HR- m'UlHA- D_s D_BZ_S Ir1"u/H_ STU/H_

sOt_ sQ_
.... (4) .... (3) .... (2) .... (14) .... (6) .... (21) .... (22) .... (50) .... 151) .... (19) .... (20)

125 I 30.0 29.0 s00.0 2. 0.0 0+0 0.0 0.0 0.0 -2084.59 -1803.34
z2s 2 3z.o 3o.o 500.0 2. 0.0 0.0 0.0 0.0 0.0 -2143.76 -zess,ss
z2s 3 32.0 31.0 soo.o 2, 0.0 0.0 0.0 0.0 0.0 -2166,11 -1945.57
z25 4 33.o 32.o soo.o 2. 4.0 o.o 0.0 0.0 o.o -21s6.o4 -1974.92
z2s 5 33.0 31.0 500.0 2. 2.0 0.0 0.0 0.0 0.0 -2124.23 -59_4.43
125 4 32.0 zo.o 500.0 2. 1.0 0.0 0.0 0.0 0.0 -2095.68 -1954.zs
125 7 33.o 31.o 5oo.o 2. 1.o o,o o.o 0.0 o.o -2o9o,22 -193z.6o
125 8 32.0 30.0 500.0 2. 0.0 40.s 2.4 3.5 1z9.8 -2082.13 -19zs.93
125 9 33.0 30.0 5oo.o 2. o.o 191.o 1_.3 11.4 129.2 -2ooo.66 -19o_.o4
12510 36.0 33.0 500.0 2. 0.0 249.5 14.7 19.2 141.4 -14e9.2e -1e52.19
1251! 39.0 35.0 500.0 2. 0.0 274.4 16.2 25.1 155,4 -1300.14 -1680.38
12512 43.0 38.0 500.0 2. 0.0 284.3 16.8 28.3 170.8 -1014.74 -1390.60
12513 45.0 40.0 500.0 O. 1.0 256.4 S.$ 28.6 186.9 -842.40 -1030.82
12514 46.0 41.0 500.0 O. 2.0 221.2 17.6 25.7 202.6 -781.68 -600.13
12515 47.0 42.0 500 0 0. 2.0 203.5 15.4 20.2 216.7 -708.67 -435.76
12516 48.0 42.0 500 0 O. 3.0 142.2 15.4 12.6 229.2 -6_0.48 -308.12
12517 48.0 42.0 500 0 O, 0.0 41.4 3.6 4.2 239.4 -402.95 -300.42
12518 44,0 40.0 500 0 O, 0,0 0.0 0.0 0.0 0.0 -731.30 -398.78
12519 41,0 38.0 500 0 2, 0.0 0.0 0.0 0.0 0.0 -990.78 -587.25
12520 38,0 36.0 500 0 2. 0.0 0.0 0,0 0.0 0.0 -1261.13 -821.57
12522 37.0 35,0 500 0 2. 0.0 0.0 0.0 0.0 0.0 -1480.85 °1046.02
12522 36.0 34.0 500 0 2. 0.0 0.0 0.0 0.0 0.0 -1640.26 -1237.35
12523 35.0 33.0 500 0 2. 0.0 0.0 0.0 0.0 0.0 -1747.96 -1390.42
12524 35.0 33,0 500 0 2. 0.0 0.0 0.0 0.0 0.0 -1825.53 -1505.45

DAILY S_IA_Y (JkH 25)
14)t 30.0 29.0 500.0 0. 0.0 0.0 0.0 0.0 0.0 -2166.11 -1974.92
1HO( 48.0 42.0 500.0 2, 4.0 284.3 17.6 28.4 239.4 -402.95 -300.42
SH 907.0 836.0 12000.0 36, 16.0 1924.4 119.4 178.9 1791.5 -36183.58 -31954.74 "
AV 37.8 34.8 500.0 2. 0.7 80.2 5.0 7.5 74.6 -1507.45 -1331.45

MONTHLYSUI,DIARY(JAN)
14)1 30.0 29.0 500.0 O, 0,0 0.0 0.0 0.0 0.0 -2166.11 -1974.92
14X 48.0 42.0 500.0 2. 4.0 284,3 17.6 28.6 239.4 -602.95 -300.42
SH 907.0 836.0 12000.0 36, 16.0 1924.4 119.4 178.9 1791.5 -36183.58 -31954.74
&V 37.8 34,8 500.0 2, 0.7 80.2 5.0 7.5 74.6 -1507.65 -1331.45

11.20



SZN(3,T.,£FAHZLYRESZD£_ =:,WITH A'I'TkCHEO$L1NSPkCE_,, DOE-2.1E-001 Thu NOV11 10+51sli 1993/.,DL RUM 1

LD$- PEP-1 , HOUiLLY-AEPOI_ PAOE 2 - 1

........ .... .... .... .... ..... ..... ...... .......;,gl;,:;........
DRYBULB MET BULB OROUI_ CLOUD CI,A2UD DIP_SOL DIP $OL SOLAR SOLAR I)D.,AY_ DI_aA,¥PIP
?l_4P ?D4P AB$ TEMF?YFE AMOUNT X CLDCOV X CLDCOV ALTITUDE AZIMUTH LOAD lOAD
F P P, BTU/HP,- BTU/HR- DEOPEES DEOPEE$ llTUIHR I_UIHP,

sOP? sQPI'
.... ( 4) .... ( 3) .... ( 2) .... (163 .... ( `13 .... 121) .... (22) .... 150) .... (513 .... (193 .... (20)

? `1 1 62,0 54,0 524.0 0, 2.0 0,0 0.0 0,0 0,0 -338.91 -18.34
"7 `1 2 `12.0 54.0 52,1.0 O. 0.0 0.0 0.0 0.0 0.0 -42P,.21; -2.71,2S
'7 6 ) 61.0 54.0 524.0 O, 0.0 0.0 0.0 0.0 0.0 -S08.39 -445.)1
'7 `1 4 60.0 54.0 524.0 2. 0.0 0.0 0.0 0,0 0.0 -S.72,.74 -591.92
7 `1 5 61.0 55.0 524,0 2. 0 0 6.0 0.9 2.7 61.2 -612.44 -'/14.97
7 `1 4 `11.0 55,0 524 0 2. 0 0 111.2 15.9 10.5 `18.`1 -S92.03 -.785.45
'7 `1 7 64.0 58.0 524 0 O. 0 0 189.6 27.2 21.1 77.7 -249.61 -'/94.49
? 6 8 69.0 `11,0 524 0 O. 0 0 3128.2 32..7 33.2 87.0 331.90 -611.74
7 6 9 73.0 62.0 524 0 0. 0 0 249.0 35.7 43.3 97.4 779.31 -139.9"/
.7 `110 .7`1.0 64.0 524 0 0. 0 0 3140.8 37.4 54.1 110.6 1007.4.7 437.24
'7 `111 78.0 64.0 524 0 0+ 1 0 340.6 `12.5 63.7 130.0 116.7.23 10.772.09
'7 `112 79.0 GS.0 524 0 0. 1 0 243.2 64.4 70.1 162.0 1294.76 1,7725.84
.7 613 80.0 66.0 524 0 0. 0 0 270.1 38.7 69.6 202.8 133'7.28 2335.61
'7 `114 80.0 GS.0 524 0 0. 2.0 213.4 85.3 62.7 232.9 1295.69 2.799.4.7
.7 `115 81.0 66.0 524 0 0. 3.0 181.8 99.2 52.8 251.3 1334.90 )054.30
'7 61`1 81.0 66.0 524.0 0. 3.0 172,9 50.) 41,9 263.9 1446.9.7 31631.21
7 617 81.0 67.0 524.0 0, 31,0 179.8 30.6 30.8 2?4.2 148'7.89 3099..70
7 618 81.0 66.0 524.0 0. 3.0 12.7,8 29.5 19.8 283.4 1474.81 2864.57
7 619 78.0 64.0 524.0 0. 3.0 67.5 13.4 9.2 292.6 1423.57 2524.41
7 `120 75.0 63.0 524.0 0. 1.0 2.4 0.) 2.0 299.4 1236.35 2107.30
7 `121 72.0 61.0 524.0 0. 1.0 0.0 0.0 0.0 0.0 888.69 1630.23
? `122 71.0 61.0 524.0 0. 1,0 0.0 0.0 0.0 0.0 534.58 1153.92
'7 623 71.0 61.0 524.0 0. 0.0 0.0 0.0 0.0 0.0 282..71 .744.13
'7 624 `19.0 61.0 524.0 0. 0,0 0.0 0.0 0.0 0.0 134.95 4331.61

DALLYS_P,Y (,,_I.+ 6 )
141t 60.0 54.0 524.0 0. 0.0 0.0 0.0 0.0 0.0 -612.44 -'794.49
HX 81.0 67.0 524.0 2. 3.0 270.1 99.2 70.1 299.4 1487.89 31t;2.21
SH 172G'.0 1467.0 12576.0 6. 23.0 2744.3 6313.8 586..5 2895.1 1416'7.76 24661.21
AV 71.9 61.1 524.0 0. 1.0 114.3 26.0 314.4 120.6 590.32 1027.84

140N'PHLYSUHH_¥ (Jl;r.)
14H `10.0 54.0 524.0 0. 0.0 0.0 0.0 0.0 0.0 *612.44 -.794.49
143( 81.0 67.0 524.0 2. ).0 270.1 99.2 70.1 299.4 1487.89 3142.21
SH 1726.0 1467.0 12576.0 6. 23.0 2744.) `123.8 506.5 2095.1 14167.76 24648.2'1
AV 71.9 61.1 524.0 0. 1.0 114.3 316.0 24.4 1310.6 590.32 1027.84

YEARLYSUMMAP,Y
1431 30.0 29.0 500.0 O. 0.0 0.0 0.0 0.0 0.0 -2166.11 -1974.92
HX 81.0 67.0 524.0 2. 4.0 294.3 99.2 70.1 299.4 1487.89 _162.21
SH 2633.0 2303.0 24576.0 42. )9.0 4668.7 743.3 765.3 4686.6 -312015.82 -7286.53
AV 54.9 48.0 .512.0 1. 0.8 97.3 15.5 15.9 97.6 -458.66 -151.80

II .21



SINGLE PAMILY RESIDENCE ===WITH ATTACHED SUNSPACE=== DOE-2.1E-001 Thu Nov 11 10:51:11 1993LDL RUN 1

I,DS-RgF-1 = HOUI_Y-REPOI_T PAGE 1 - 2
...... .. ........ ° .......................................... . ................................... . .... . ............................

NMDDHH HOUSE- I HOUSE- I HOUSE- 1 HOUSE- ! HOUSE-I HOUSE- 1 HOUSE- I HOUSE- 1

GLS COND GLS SOL GLS SOL UG FLOOR INF'ILTRN INFILTRN SPACE SPACE

LOAD GAIN LOAD LOAD SENS GN FLOMRT CONDUCT SDIS LD

BTU/HR BTU/HR BTU/HR BTUIHR BTU/HB CF14 BTU/HR-F BTU/HR

.... (18) .... (14) .... (33) .... (22) .... (37) .... (39) .... (41) .... (42)
125 1 -1177.53 0.00 421.94 -436.97 -4257.90 102.28 144.05 -8169.36
125 2 - 1175.04 O. O0 400.84 -436 . 97 -4200.38 103.48 145 . 0'7 - 8548.12
125 3 -1167.06 0.00 381.23 -436.97 -4140.27 104.69 145.95 -0700.28
125 4 -1123.94 O. O0 362.77 -436 • 97 -3883 . 53 100,85 145 • 09 -8481 • 25
125 5 -1133 • O0 0.00 345.28 -436.97 -3980.59 103.37 146 • 01 -8604.19
125 6 - 1164.94 0.00 320.67 -436 .97 -4239 .95 107 .21 146 .74 -8454.43
125 7 - 1149.79 0.00 312.88 -436.97 -4077.65 105.89 146.71 -7886.12

125 8 -1139.75 857.85 647.03 -436,97 -3940.90 99.65 144.10 -5924.48
125 9 -1119.10 5537. O0 2653.02 -436,97 -3980.59 103.37 146, O0 -4672.45
12510 - 1068.45 9614.49 4956.71 -436,97 -3785 • 59 106.90 147 • 97 -2430.35
12511 -997 • 98 12779.73 7063.50 -436.97 -3405 • 40 105.55 148 • 52 582.06
12512 -892. EO 14105.46 8394.13 -436,97 -2747 . 12 97.76 140 . 09 3480.49
12513 -842.48 12070.73 8118.02 -436 . 97 -2606 • 25 100.17 149 • 07 3633.32
12514 -799.76 10566.80 7528.45 -436.97 -2406 • 14 96.33 148.66 3547.65
12515 -778.22 7562.24 6157.56 -436.97 -2395.03 100.05 149.50 2482.97

12516 -752.71 3626 •65 4132.90 -436.97 -2203 •03 96.22 149 •12 871.82

12517 -767.48 973.80 2380.11 -436 . 97 -2203 • 03 96.22 149 . 13 -529.82
12518 -632.14 O. O0 1352.32 -436.97 -2336.92 86.36 145.50 -1829.18
12519 -910.54 0.00 943.74 -436.97 -2877 • 97 95.35 146 • 95 - 3161.59
12520 -989.95 0.00 751.76 -436.97 -3391.23 101.03 147 . 51 - 3562.91
12521 - 1013.69 0.00 653.06 -436 . 97 -3369 • 31 98.10 146.11 - 3946.19
12522 -1054.66 0.00 594.99 -436.97 -3696.40 104.46 147.46 -4658.31
22523 -1077 •43 0.00 555.01 -436.97 -3761 .28 103.26 146 •00 - 5014.68

12524 -1076.90 0.00 523.49 -436.97 -3669 .47 100.74 146 .03 - 5123.64

DALLY SL_RARY (JAN 25)
101 -1177.53 0.00 312.88 -436.97 -4257 •98 86.36 144 •05 -8700.28

KX -752.71 14105 .46 8394.13 -436.97 -2203.03 107.21 149 .50 3633.32

SM -24205.36 77694.75 59960.18 -I0487.38 -81556.02 2420.15 3526.14 -85099.05

AV -1008.56 3237 .28 2498.34 -436.97 -3398 .17 100.84 146.92 - 3545.7 9

MONTHLY SUHRbqRY (JAN)
NN -1177 .53 0.00 312.88 -436.97 -4257.98 06.36 144.05 -8700.28

NX -752.71 14105.46 8394.13 -436.97 -2203 .03 107.21 149 .50 3633.32

SM -24205.36 77694.75 59960.18 -10487.38 -81556.02 2420.15 3526.14 -85099.05

AV -1008.56 3237.28 2498.34 -436.97 -3398.17 100.84 146.92 -3545.79

II .22
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SINGLE FAMILY RESIDENCE ===WITH ATTACHED SUNSPACE=== DOE-2.1E-001 Thu NOV 11 10:51:11 1993LDL RUN I

LDS-REP-I = HOURLY-REPORT PAGE 2 - 2
......................... . ................ . ......... . ..... .... ......... .... .............................. . .......................

HOUSE- 1 HOUSE- 1 HOUSE- 1 HOUSE- 1 HOUSE- 1 HOUSE- 1 HOUSE- 1 HOUSE- 1

GLS COND GLS SOL GLS SOL UG PLOOR INFILTRN INPILTRN SPACE SPACE

LOAD GAIN LOAD LOAD SENS GN _,_RT CONDUCT SENS LD

BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR CFH BTU/HR-F BTUIHR

.... (18) .... (14) .... (33) .... (22) .... (37) .... (39) .... (41) .... (42)
7 6 1 -296.65 0.00 277.80 -87.40 -415.31 50.05 136.98 223.71

7 6 2 -317.21 0.00 260.72 -87.40 -415.31 50.05 136.88 -230.79

7 6 3 -335.33 0.00 246.61 -87.40 -479.52 51.37 136.27 -640.12
7 6 4 -357.30 0.00 234.09 -87.39 -624.89 60.25 143.63 -1068.70

7 6 5 -344.18 176.39 294.52 -87.39 -479.52 51.37 137.19 -569.89

7 6 6 -306.81 2338.42 1188.48 -87.39 -479.52 51.37 136,86 893.16

7 6 7 -253.59 2205.47 1413.05 -87.39 -295.09 47.42 138.58 3154.63

7 6 8 -152.35 2216.48 1524.26 -87.39 -52.99 50.91 145.27 3460.64

7 6 9 -43.71 2612.69 1749,15 -87.39 190.80 61.11 147.71 4257.12

7 610 34.47 2965.82 1961.55 -87.39 374.79 60.02 146.46 5452.06

7 611 107.42 3282.11 2172.18 -87.39 521.66 62.65 146.55 6903.53

7 612 148.28 3510.32 2347.57 -87.39 599.20 6 3.97 146.60 7698.59
7 613 192.09 3151.82 2273.62 -87.39 784.41 75.37 149.46 8316.25

7 614 207.52 34 89.50 2404.45 -87.39 7 31.95 70.33 148 . 23 8014.86
7 615 243.35 4022.71 2668.97 -87.39 874.96 76.69 148 •94 9550.63

7 616 247.24 2595.67 2183.12 -87.39 874.96 76.69 149.47 9615.20

7 617 241.61 1942.38 1783.42 -87.39 846.20 74.17 148.88 9325.43

7 618 250.87 2216.03 1756.92 -87.39 846.20 74.17 148.88 9264.43

7 619 190.03 1723.65 1532.21 -87.39 603.55 72.74 149.37 %222.33

7 620 89.03 68.60 784.45 -87.39 330.58 63.74 148.04 7569.98

7 621 -0.24 0.00 511.13 -87.39 113.58 54.75 146.28 6201.83

7 622 -37,94 0.00 389.27 -87.39 55.42 53.43 146.25 51'75.88

7 623 -43.95 0.00 329.04 -87.39 63.27 60.99 148.61 4475.32

7 624 -98.86 0.00 295.51 -87.39 -55.42 53.43 146.19 2124.57

DAILY St_4ARY (JUL 6 )

MN -357.30 0.00 234.09 -87.40 -624.89 47.42 136.27 -1068.70

MX 250.87 4022.71 2668.97 -87.39 874.96 76.69 149.47 9615.20

SM -639.20 38548.06 30582.09 -2097.48 4513.93 1467.02 3477.60 119190.63

AV -26.63 1606.17 1274.25 -87.39 188.08 61.13 144.90 4966.28

MONTHLY SU_4ARY (JUL)
tiN -357.30 0.00 234.09 -87.40 -624.89 47.42 136.27 -1068.70

MX 250.87 4022.71 2668.97 -87.39 874.96 76.69 149.47 9615.20

SM -639.20 38548.06 30582.09 -2097.48 4513.93 1467.02 3477.60 119190.63
AV -26.63 1606.17 1274.25 -87.39 188,08 61.13 144.90 4966.28

YEARLY SUMMARY

MN -1177.53 O. O0 234.09 -436.97 -4257.98 47.42 136.27 - 8700.28
MX 250.87 14105.46 8394.13 -87.39 874.96 107.21 149.50 9615.20

SH -24844.56 116242.81 90542.28 -12584.86 -77042.09 3887.18 7003.74 34091.58

AV -517.60 2421.73 1886.30 -262,18 -1605.04 80.98 145.91 710.24

11.23



SINGLE FAMILY RESIDENCE ===WITH ATTACHED SUNSPACE=== DOE-2.1E-001 ThU NOV 11 I0:51:11 1993LDL RUN I

LDS-REP-1 = HOURLY-REPORT PAGE 1 - 3
° ...... . ...................... . ........... . ............. . ............ . ............ . ............. . ........ . .......................

I04DDH]4 SUNSP-1 SUNSP- 1 9UNSP-1 $UNSP-I $UNSP-1 SUNSP-1 SUNSP-1 SUNSP-1

DELAYWL DELAYRF GLS COND GLS SOL GLg SOL UC FLOOR ZNFILTRN INPILTRN
LOAD LOAD LOAD CAIN LOAD LOAD SEN$ CN FLOWRT
BTU/HR BTU/HR BTU/HR B'rU/HR B'I*U/HR BTU/HR BTU/HR C1_4

.... (19) .... (20) .... (18) .... (14) .... (33) .... (22) .... (37) .... (39)
125 1 -346.32 -80.59 -3542.85 0.00 1625.51 -215,74 -647.08 15.54
125 2 -356.06 -82.90 -3535.46 0.00 1478.88 -215,74 -638.50 15.73
125 3 -359.78 -83.39 -3515.17 0.00 1345.73 -215.74 -629,54 15.92
125 4 -358.17 -82.43 -3361.21 0,00 1224.65 -215.74 -590.36 15.33
125 5 -353.17 -80,72 -3409.55 0.00 1114.51 -215.74 -605.28 15.72
125 G -349.03 -79.32 -3514.61 0,00 1014.29 -215.74 -644.86 16.31
125 7 -348.88 -78.89 -3471.15 0,00 923.08 -215.74 -620.19 16.11
125 8 -347.62 -78.63 -3360.15 1798.81 1163.35 -215.74 -598.91 15.14
125 9 -328.44 -77.35 -2708.00 12078,91 3081.14 -215.74 -605.28 15.72
12510 -257.90 -66.01 -2135.17 20613.19 5463.30 -215.74 -576.08 16.28
12511 -177.89 -45.73 -1650.25 25821.93 7563.28 -215.74 -518.40 16.07
12512 -129.45 -24.06 -1175.46 28003,69 9085.8! -215.74 -418,15 14.88
12513 -110.34 -4.36 -1213.21 23970.37 9286.38 -215.74 -396.93 15.26
12514 -111.20 5.04 -1178.77 22306,23 9332.75 -215.74 -366.38 14.67
12515 -100.32 6.37 -1311.10 18411.48 8855.83 -215.74 -364.87 15.24
12516 -80.25 1.72 -1573.71 11201.63 7509.87 -215.74 -335.56 14.66
12517 -74.91 -8.03 -2056.74 2960.48 5529.49 -215.74 -335.56 14.66
12518 -101.39 -22.89 -2489.34 0.00 4123.26 -215.74 -355.34 13.13
12519 -153.88 -36.93 -2730.93 0.00 3410.47 -215.74 -437.82 14.51
12520 -205.29 -48.60 -2960.44 0,00 2969.47 -215.74 -515.98 15.49
12521 -244.15 -56.47 -3039.22 0.00 2649.71 -215,74 -512.38 14.92
12522 -270.98 -62.05 -3150.93 0.00 2390.74 -215.74 -562.38 15.89
12523 -288.60 -65.64 -3223,78 0.00 2167.64 -215.74 -572.10 15.71
12524 -301.36 -68,25 -3233.57 0.00 1969.54 -215.74 -557.99 15.32

OAZLYsc,'H_eY(_AN25)
lel -359.78 -83.38 -3542.85 0.00 923.08 -215.74 -647.08 13.13
14X -74.91 6.37 -I175.46 28003.69 9332.75 -215.74 -335.56 16.31
SH -5755.40 -1219.09 -63540.79 167166.73 95278.68 -5177.77 -12405.93 368.18
AV -239.81 -50.80 -2647.53 6965.28 3969.95 -215.74 -516.91 15.34

NONTHLYSUMI4ARY(JAN)
HN -359.78 -83.38 -3542.85 0.00 923.08 -215.74 -647.08 13.13
MX -74.91 6.37 -1175.46 28003.69 9332.75 -215.74 -335.56 16.31
SH -5755.40 -1219.09 -63540.79 167166.73 95278.69 -5177.77 -12405.93 368.18
kV -239.81 -50.80 -2647.53 6965.28 3969.95 -215.74 -516.9! 15.34

11.24



SINGLE FAMILYRESIDENCE ===W]TH ATTACHEDSUNSPACEs_= DOE-2.1B-001 Thu NOV 11 10z51111 1993LDL RUN 1

LDS-REP-I w HOURLY-REPORT PAGE 2 - 3
.. ........ .... .......... . ............ .... ............ .. .............. . ...... .. ........... . ....... . .... . .......... . ....... . .... ..°

SUNSP-1 SUNSP- 1 SUNSP-1 SUNSP-1 SUNSP- 1 SUNSP- 1 SUNSP- 1 SUNSP- 1

DELAYWL DELAYRF OLS COND GLS SOL OLS SOL UO FLOOR INFILTP,N INFILTRN
LOAD LOAD LOAD GAIN LOAD LOAD $ENS ON FLOWRT
BTU/HR BTU/HR BTU/)IR BTU/HR BTU/HR BTU/HR BTU/HR CF_M

.... (19) .... (20) .... (18) .... (14) .... (33) .... (22) .... (37) .... (39)
7 6 1 -46.13 -18.23 -1166.30 0.00 807.63 -43.15 -63.04 7.60
7 6 2 -63.31 -23,60 -1282,69 0,00 733,86 -43.15 -63.04 7.60
7 6 3 -77.54 -29.45 -1348.35 0.00 667.42 -43.15 -72.78 7.80
7 6 4 -89.33 -34.27 -1330.68 0.00 607.23 -43.15 -95.00 9.16
7 6 5 -96.34 -35.73 -1363.51 90.00 568.73 -43,15 -72.78 7,80
7 6 6 -93.07 -36.69 -1259.33 1614.13 800.23 -43.15 -72.78 7.80
7 6 7 -30.74 -33,05 -1062.61 2304.96 1006.92 -43.15 -44.79 7.20
'7 6 8 74.88 -13.99 -584.50 3864.34 1375.69 -43.15 -8.06 7.75
7 6 9 157.51 15.27 -127.58 5701.72 1877.29 -43.15 29.06 9.31
7 610 203.16 43,53 232.31 8547.09 2637,00 -43.15 57.03 9.13
7 611 238.78 72.34 209.92 5258.86 2430.38 -43.15 '79.3"/ 9.53
7 612 262.89 99 11 315.83 5651.51 2477.84 -43.15 91.17 9.73
7 613 263.97 118 32 420.40 5550.35 2518.62 -43.15 119.50 11.48
7 614 250.56 122 41 486.38 5193.72 2508.17 -43.15 111.44 10.71
7 615 260.14 121 11 873.07 9044 29 3226.04 -43.15 133.29 11.68
7 616 284.62 114 65 713.63 5000 54 2847.21 -43.15 133.29 11.68
7 617 295.45 99 67 596,60 3226 13 2416.53 -43.15 128.87 11.29
7 618 295.84 82 11 679.52 4282 20 2431.75 -43.15 128.8'7 11.29
7 619 282.83 64 04 356.86 1273 43 1894.20 -43.15 91.96 11.08
7 620 238.53 44 73 5.44 32 77 1431.28 -43.15 50.35 9.7I
7 621 167.01 27 13 -263.94 0 00 1189.O9 -43.15 17.29 8.33
7 622 100.68 13.74 -359.27 0.00 1037.77 -43.15 8.44 8.13
7 623 56.64 4.96 -358.10 0.00 927.02 -43.15 9.64 9.30
7 624 31.83 0.21 -543.84 0.00 836.81 -43.15 -8,44 8.13

DAILY SU_RY (JUL 6)
-96.34 -36.69 -1363,51 0.00 568.73 -43.15 -95.00 7.20

MX 295.84 122.41 873.07 9044.29 3226.04 -43.15 133.29 I1.68
SM 2968.85 818.33 -6130.70 66636.04 39254.71 -I035.55 688.84 223.22
AV 123.70 34.10 -255.45 2776.50 1635,61 -43.15 28.70 9.30

MONTHLYS_RY (JUL)
-96.34 -36,69 -1363.51 0.00 568.73 -43.15 -95.00 7.20

MX 295.84 122.41 873.07 9044.29 3226.04 -43.15 133.29 11.68
SM 2968.85 818.33 -6130.70 66636.04 39254.71 -1035.55 688.84 223.22
AV 123.70 34.10 -255.45 2776.50 1635.61 -43,15 28.70 9.30

YEARLY SUMMARY
MN -359.78 -83.38 -3542.85 0.00 568.73 -215.74 -647.08 7.20
FiX 295.84 122.41 873.07 28003.69 9332.75 -43.15 133.29 16.31
SM -2786.54 -400.76 -69671.49 233802.78 134533.39 -6213.32 -11717.09 591,41
AV -58.05 -8.35 -1451.49 4870.89 2802.78 -129.44 -244.11 12.32

II .25



SINOLE PN41LY R£SIDENC£ ===WITHATTACHEDSUNSPACE,== DOE-2.1E-001 Thu NOV11 10:51111 1993LDL RUt; 1

LDS-REP-1 m HOURLY-REPORT PAOE 1 - 4
...... ........ . ................... ....... ....... ...... .... ......... ..... ° ...... ..... ..... ........° ....... .. ........ ......° .......

IQ4DDH]_ SUNSP-1 SUNSP-1 SSFRONTW SSFRONTW SSFRONTI_ SSPRONTWSSPRONTW SSFRONTW SSFRONTW SSPROHTW SSPRONTW
IN IN IN IN IN IN IN IN IN

SPACE SPACE U-VALUE THNCOEP SHADED DIRECT DIPFUSE SOL TP,AN SOL ABS 9OI, GAIN SHADING
CONDUCT S£NS LD GTJ_q_FPJ4 DIREC"? PI_qL'TI(:_I SOIJ_R SOLAR THRUOLS BY GLS OLJcq4FPJ4 COEFF
BTUIHR-P BTUIHR B'I'U/HR-S PRAC.OR BTUIHI_- BTU/HR- BTU/HR- BTU/HR- BTU/HR

QFT-F NULT. S0_ SOrT SO_ SOFT
.... (41) .... (42) .... ( 1) .... ( 2) .... (10) .... (11) .... (12) .... (13) .... (14) .... (15) .... (16)

125 1 93.83 - 320`7.07 0. 408 0.000 O.000 0.0 0.0 0.0 0.0 0.0 1. 000
125 2 95.87 -3349 .'78 0.419 0.000 O.000 O.0 0,0 O.0 0.0 O.0 1. OOO
125 3 97.72 - 345,7.89 0.429 0.000 O.000 0.0 0.0 O.0 O.0 O.0 1. 000
125 4 95.86 -3383.26 0.419 0.000 O.000 0.0 0.0 O.0 0.0 O.0 1. 000
125 5 97.90 -3549.96 0.429 0.000 0,000 0.0 0.0 0.0 0-0 0.0 1.000
125 6 99.46 - 3789.27 O.437 O.000 O.000 Oo0 0.0 O.0 O.0 0.0 1. 000
125 7 99.36 -3811.76 0.43"/ 0.000 0.000 0 0 0.0 0.0 0.0 0.0 1.000
125 8 93.88 -343`7.70 0,408 0.652 0.000 20 1 5.1 16.6 1.3 2326.5 1.000
125 9 97.81 -053.67 0.429 0.722 0.000 118 3 23.6 101.5 6.9 14082.8 1.000
12510 102.19 2212.39 0.452 0.759 0.000 184 2 34.0 162.9 9.5 22422.7 1.000
12511 103.39 4955.27 0.458 0.?69 0.000 225 9 39.6 200.6 11.1 27522.8 1.000
12512 102.3'7 7122.94 0.453 0.769 0.000 247 0 41.3 218.1 12.0 29909.1 1,000
12513 104.59 7345.81 0.464 0,769 0.000 223.5 22.8 18'7.4 9.9 25647.5 1.000
12514 103.63 7465.70 0.459 0.770 0.000 184.0 39.3 168.3 9.3 23084.5 1.000
12515 105.51 6070.17 0.469 0.762 0.000 153.1 33.8 139.6 7.7 19150.5 1.000
12516 204.63 5306,31 0.465 0.?30 0.000 90.7 28.7 85 7 5.1 11812.0 1.000
1251,7 104.62 2838.51 0,465 0.659 0.000 31.2 '7.5 25 6 1.7 3551.5 1.000
12518 96.64 939.56 0.423 0.000 0.000 0,0 0.0 0 0 0.0 0.0 1.000
12519 99.77 -164.83 0.439 0.000 0.000 0.0 0.0 0 0 0.0 0.0 1.000
12520 101.06 -9"76.59 O.446 O.000 0. 000 O.0 O.0 0 0 O.0 O.0 1. 000
12521 97.96 -1418.24 0,430 0.000 0.000 0.0 0.0 0 0 0.0 0.0 1.000
12522 100.94 -1871_34 0.445 0.000 O.000 0.0 0.0 0 0 0.0 0.0 1.000
12523 99.49 - 2198.22 O.438 O. 000 O.000 O.0 O.0 O.0 O.0 O.0 1. 000
12524 97.83 - 240,7,38 0. 429 O.000 O.000 0.0 0.0 0.0 0.0 0.0 1. O00

DAILY SUI,14ARY(JAN 25 }
14)1 93.83 - 3811.76 0. 408 0. 000 0. 000 0.0 0.0 0.0 0.0 0.0 1. 000

105.51 '7465.70 0.469 0.7`70 0.000 247.0 41,3 218.1 12.0 29909.1 1.000
SN 2396.29 7179.70 10.553 7.361 0.000 1479.8 275.8 1306.4 ?4.4 179509.9 24.000"
AV 99.85 299.15 0. 440 0.30`7 0. 000 61.6 11.5 54.4 3.1 7479.6 1. 000

MONTHLYSU)4HAEY(JAN)
14)1 93.03 -3811.76 0. 408 0.000 0. 000 0.0 0.0 0.0 0.0 0, 0 1. 000
IO¢ 105.51 `77465.70 0.469 0.770 0.000 247.0 41.3 218.1 12.0 29909.1 1.000
SH 2396.29 7179.70 10.553 ?.361 0.000 1477.8 275.8 1306.4 74.4 179509.9 24.000
AV 99.85 299.15 0.440 0.307 0.000 61.6 11.5 54.4 3.1 7479.6 1.000

11.26



SINGLE FAMILY RESIDENCE ,-,WITH ATTACHED SUNSPACE=,= DOE-2.1E-001 Thu Nov 11 I0a51,11 1993LDL RUN I

LDS-REP-I = HOURLY-REPORT PAGE 2 - 4
.... .... ........ .... .° .... . ............ ................. ...... ...... .... ......... ........ ................. ........ ..°..°.........

SUNSP- 1 S_SP-1 SSFRONTW SSWRO_ITW SSFRO_ SSFRONTW SSFRONTW SSPRO_W $SPRONTW SSFRONTW SSFRONTW
IN IN IN IN IN IH IN IN IN

SPACE SPACE U-VALUE TM_ COE_" SHADED DIRECT DIF_JSB SOL TRAN SOL AB9 SOL GAIN SHADING

CONDUCT SEHS LD GLAS,FRM DIRECT FRACTION SOLAR SOLAR THRU GLS BY GLS GLAS.FRM COBFF

BTU/HR-F BTU/HR BTUIHR-9 PRAC.OR BTU/HR- BTU/HR- BTU/HR- BTU/HR- BTU/HR

OFT- t' I,IL,l?. SQFT 9QFT SOPT SQFT
.... (41) .... (42) .... (1) .... ( 2} .... (10) .... (11} .... (12) .... (13) .... (14) .... (15) .... (163

7 6 1 83.65 -529.22 0.357 0,000 0.000 0.0 0.0 0.0 0.0 0.0 1.000
7 6 2 83.59 -741.93 0.356 0.000 0.000 0.0 0.0 0.0 0.0 0.0 1.000
? 6 3 83.27 -903.86 0.353 0.000 0.000 0.0 0,0 0.0 0.0 0.0 1.000
7 6 4 92.59 -985.19 0.402 0.000 0.000 0.0 0.0 0.0 0,0 0.0 1.000
7 6 5 83.74 -1042.78 0.358 0.000 0.000 0.0 0.8 0.6 0.0 77.5 1.000
7 6 6 83.54 -704.79 0.356 0.000 0.000 0.0 12.9 8.8 0.7 1233.2 1.000
7 6 7 84.?8 -207.41 0.365 0.000 0.000 0.0 25.4 17.2 1.4 2421.1 1.000
7 6 $ 95.92 800.88 0.421 0.000 0.000 0.0 35.1 23.9 1.7 3319.5 1.000
7 6 9 100.95 1908.41 0.445 0.144 0.000 23.5 42.4 32.2 2.6 4529.5 1.000
7 610 98.09 3129.89 0.431 0.332 0.000 53.8 47.6 50.2 4.6 7130.5 1.000
7 611 98.21 2987.64 0.431 0.441 0.000 68.5 63.0 73.0 6.2 2058.2 1.000
7 612 98.27 3203.70 0.431 0.489 0.000 78.7 65.7 83.1 6.8 2338.9 1.000

7 613 102.61 3427.66 0.449 0.486 0.000 86.7 52.1 77.6 6.2 2178.5 1.000

7 614 100.68 3435.80 0.441 0.431 0.000 59.1 71.7 74.2 5.9 2083.1 1.000

7 615 103.68 4570.50 0.460 0.313 0.000 35.3 72.1 60.1 4.4 8388. I 2.000
7 616 102.66 4050.25 0.449 0.114 0.000 13.6" 43.8 31.3 2.3 4372.8 1.000

7 617 101.75 3493.98 0.446 0.000 0.000 0.0 30.9 21.0 1.4 2907.9 1.000

7 618 101.74 3574.93 0.446 0.000 0.000 0.0 22.4 15.2 1.0 2110.5 1.000
7 619 102.52 2646.74 0.449 0 000 0.000 0.0 10.4 7.1 0.5 980.4 1.000

7 620 100.42 1727.19 0.440 0 000 0.000 0.0 0.3 0.2 0.0 28.0 1.000
7 621 97.70 1093.43 0.428 0 000 0.000 0.0 0.0 0.0 0.0 0.0 1.000

7 622 97.64 758.20 0.428 0 000 0.000 0.0 0.0 0.0 0.0 0.0 1.000
7 623 101.26 597.01 0.443 O 000 0.000 0.0 0.0 0.0 0.0 O.0 1.000

7 624 97.52 273.43 0.427 O 000 0.000 0.0 0.O 0.0 0.0 0.0 1.000

DAILY SU_4ARY (JUL 6 )

MN 83.27 -1042.78 0.353 0.000 0.000 0.0 0.0 0.0 0.0 0.0 1.000

MX 103.68 4570.50 0.460 0.489 0.000 86.7 72.1 83.1 6.8 8388.1 1.000

SM 2296.82 36564.48 10.011 2.750 0.000 419.1 596.7 575.7 45.8 46157.7 24.000.

AV 95.70 1523.52 0. 417 O. 115 0.000 17.5 24.9 24.0 1.9 1923.2 1. 000

MONTHLY SU_RY (JUL)
)IN 83.27 -1042.78 O. 353 O. 000 O, 000 O. 0 O.0 O. 0 O. 0 O.0 1. 000
MX 103.68 4570.50 0.460 0.489 0.000 86.7 72.1 83.1 6.8 8388.1 1.000
SN 2296.82 36564.48 10.011 2.750 0.O00 419.1 596.7 575.7 45.8 46157.7 24.000

AV 95.70 1523.52 0.417 O.115 0.000 17.5 24.9 24.0 I.9 1923.2 I.000

YEARLY SUMMARY

MN 83.27 -3811.76 0.353 0.000 0,000 0.0 0,0 0.0 0.0 0,0 1.000
MX 105.51 7465.70 0.469 0.770 0.000 247.0 72.1 218.1 12.0 29909.1 1.000

SM 4693.11 43744.18 20.564 10.111 0.000 1896.9 872.4 1882.1 120.2 225667.5 48.000
AV 97.77 911.34 0.420 O.211 0.000 39.5 18.2 39.2 2.5 4701.4 1.000

11.27



SINGLE FAMILY RESIDENCE ,-,WITH ATTACHEDSUNSPAC£-,, DO£-2.1£-001 Thu Nov 11 10551111 1993LDL RUN 1

LDS-REP-1 - HOURLY-R£PORT PACE 1 - 5
.... ........... ................................ .... ........................ .... ..........°.... .... ...............................

IQIDDHH SSF'ROh'TW $SFROHTWSSFROHTH$SPRONTW
IN IN IN IN
CONDUCTN SH CO£FP MAX SOL BHADING
GLAS*FRI4 HOLT GAIN FLAG
BTU/HR BTU/HR-

.... (17) .... (19) .... (20) .... (23)
125 1 -2364.e6 0.00 0.0 1.
125 2 -2352.14 0.00 0.0 1.
125 3 -2332.78 0.00 0.0 1.
125 4 -2203.41 0.00 0.0 1.
125 5 -2255.24 0.00 0.0 1.
125 6 -2351.17 0.00 0.0 1.
125 7 -2294.74 0.00 0.0 1.
125 8 -2266.11 1.00 1000.0 1.
125 9 -2283.92 1.00 1000.0 1.
12510 -2186.21 1.00 1000.0 1.
12511 - 2027.92 1.00 1000.0 1.
12512 -1781.25 1.00 1000.0 1.
12513 -1669.63 1.00 1000.0 1.
12514 -1591.12 1.00 1000.0 1.
12515 -1546.36 1.00 1000.0 1. L

12516 -1475.04 1.00 1000.0 1.
12517 -1503.80 1.00 1000.0 1.
12518 -1662.53 0.00 0.0 1.
12519 -1860.93 0 00 0.0 1.
12520 -2046.73 0 00 0.0 I.
12521 -2061.03 0 00 0.0 1.
12522 -2160.72 0 00 0.0 1.
12523 -2195.40 0 00 0.0 I.
12524 -2171.49 0 00 0.0 1.

DAILY SL_ RY (JAN 25)
IOi -2364.86 0.00 0.0 1.
MX -1475.04 1.00 1000.0 1.
SM -48644.54 10.00 10000.0 24.
AV -2026.86 0.42 416.7 I.

MONTHLY SU_4ARY (JAN)
I01 -2364.B6 0.00 0.0 1.
)IX -1475.04 1.00 1000.0 1.
SH -48644.54 10.00 10000.0 24.
AV -2026.86 0.42 416.7 1.

11.28



BINOLEPAHZLYRILSID£NC£ ,,,,WITH AT?ACHEDSUNSPACE,,,, DOE-2.1[-001 7hu NOV11 10tSls11 1913LDI., RUN 1

LDS-REP-1 ,, HOURLY-REPORT IPAO£ 2 - 5

SgPROIZl_ SSPRON?WSSFRON'_ SSPRON']'H
IN 111 IN IN
CONDUCTN 8H COEPF N/IJ(SOL SHADING
OLAS*PPJ4 M_,,T GAIN FLAO
BTU/HR IRU/HR-

SOFT
.... (1"/) .... (19) .... (20) .... (23)

.7 6 1 -6"/1.69 0.00 0.0 1

.7 6 2 -722.06 0.00 0.0 1

.7 6 3 -.764,82 0.00 0.0 1
'7 6 4 -793,02 0,00 0.0 1
'7 6 5 -7S.7.11 1.00 20.0 1
.7 6 6 -75.7.99 1.00 20.0 1
7 6 7 -610.81 1.00 20.0 1
7 6 II -298.65 1.00 20.0 1
.7 6 9 -38.43 1.00 20.0 1
.7 610 97.62 1.00 20.0 1
7 611 226.47 0.20 20.0 2.
? 612 284.17 0.20 20.0 2.
.7 613 3"/2.92 0.20 30.0 2.
7 614 379.57 0.20 20.0 2.
.7 615 500.96 1.00 20.0 1.
7 616 472.8.5 1.00 20.0 1.
? 617 455.40 1.00 20.0 1.
7 610 462.21 1.00 20.0 1.
7 619 295.98 1.00 20.0 1.
7 620 81.33 1.00 20.0 1.
7 621 -109.6'7 0.00 0.0 1.
? 622 -162.51 0.00 0.0 1.
7 623 -156.39 0.00 0.0 I.
7 624 -289.73 0.00 0.0 1.

DAILY SL,_,_iARY(J'dL6)
HN -793.02 0.00 0.0 1.
M:X 500.96 1.00 20.0 2.

-2503.39 12.80 320.0 28.
AV -104.31 0.53 13.3 1.

MONTHLY S_RY (J_L)
HN -793.02 0.00 0.0 1.
HX 500.96 1.00 20.0 2.
b"H -2503.39 12.80 320.0 28.
AV -104.31 0.53 13.3 1,

YEARLY SUMMARY
-2364.86 0.00 0.0 I.

HX 5_0.96 1.00 1000.0 2.
-51147.93 22.80 10320.0 52.

AV -1065.58 0.47 215.0 1.

11.29
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$1HIOLEP,H42LYRr.,SIDEI,aCE ...WITH ATTACHEDSUN,SPACE.-- IX)I_-,2,IE-O01 Thu Nov 11 _lOtS1111 1193|O1., RUN I

REPORT-S_-A $YSTENDESIOH P_R)d¢i_ERS SY$-t k'lr_THERPILE- TRY CHICAO0

$YS'rD¢ SYSTEM ALTITUDE F_R AR_
NA_ TYPE HULTIPLIER (SOPT ) PEOPLE

S7£- ! RUY$ 1. 020 1341.0 O,

I_PPLY P,ETU!U¢ OUTSIDE COOLIHO HEATIHO COOLIHO HIPATIHO
FAN ILIK: I)k'_,TA-T FHt I_IC DE_TA-T AIR CAPACITY |DIglIK, E CAPACITY EIR EIR

(CII'N ) (KW) (P) (CIGI ) (KW) IF) RATIO (KSTUtHR) ($HIq) (KIITUIHR) (IPl'g/llTU) (Irru/lITU)

714. 0.090 0.4 O. 0.000 0.0 0.000 21.000 0.44? -50.000 0.43 O.3T

SUPPLY EXHAUST NIMIHUH OUTgID| COOLINO ID(TRACTION HEA?II4G JU)D_IOH
ZOltE PIOW _ IPAN _ AlE _ CAPN_ITY JIENSI|LE UTE CAPACITY RATE
NAME (CF'M) (CF)I ) (KW) RATIO (CFN ) (KSTUIHR) ($HR) (KBTUIHR) (XBTUIHR) (KSTUIHR) NULTIPI.,I|R

HOUSE-1 '/14. O. 0.000 1.000 O. 0.00 0.00 20.?9 0.00 -49.13 1.0

SONgP-I O. O, 0,000 0.000 O. 0.00 0.00 0.00 0.00 0.00 1.0

11.30



JIYJ_L| PN4%LYMUIDEHOE .,.NITH AI'I'ACH|D SUNSPAC!--. DOi-2.1i-001 ThU NoV 11 I0iSI,I% 19)1iDL IUH I

HPOI_- |$-A SYS_'DI NONS'HLYLOADS |UtO_RY FOR S¥$-1 tR_TH|I_ rill- TRY CHICAOO

........ COOL I Ha ................ X _A? I HG ........... BLEC- - -

CgOL|tiO ?11NZ DRY- HL'T- COOLIN(3 Xr,k?IHQ TZH| DRY- HIM'- HILqTIt,IO ?ItlCAL ID,IC
IlliWY oP J4AX I_ll _ LO_ ral_Y Or I_X LULl 117[,11 LOAD irJiiliOY LOAD

liO_X (HIiTU) DY XII ?DIP ?IDIP (KIr1'UIHR) ()ill?Q) DY XR 'JPENPTIDIP (KB'ruIxIt) (KHX) (Kli)

JAN 0.00000 0.000 -S.334 ]2 ) -I.r -$.r -2t.S41 S2S. ].]tS

FEB 0.00000 0.000 -4._37 4 I ?.P t,r -2S.742 473. 1.3i?

i_R 0.00631 ) I( ?9,P 62.P 3.269 -3.449 24 9 ?.r 6.P -2S.196 S10. 1.306

APR 0.09467 27 15 12.P 61.F 6.811 -0,5Si I 9 32.P 2I.P -16,896 S01, l.i?t

I4AY 0,1310! 21 14 05.P ?5.P 10.377 -0.143 ? t 44.r )l.r -11.370 513. 1.947

,.TUN 0.g7545 20 IT g0.P ?t.r 13.957 0.000 0.000 627. 2.744

3.00949 ]3 )? g?.r ?8.F 14.197 0.000 0.000 964, 2.999

AUG 1.83279 20 15 i9.r ?),P 13.113 0,000 0.000 782. 2.515

8EP 0,45465 11 15 O?.P ?2.F 9,155 *0.09_ 23 9 39,_136,F -12.245 544. 2.060

C)CT 0,01026 4 16 ??.P 61.F 4._21 -0.453 21 9 31,P 2g.P -16.353 499. 1.457

HOV 0.00397 2 16 ??.F 62.F 3,968 -2,244 26 9 2S.F 23.r -19.119 499. 1.376
e

DEC 0.00000 0.000 -4.247 22 g 1?.F 1?.P -22.|40 523. 1.383
.0....... ..o....... ...0..... .....06... ....0... 0.....0

TOTAL 6,519 -19.740 6960.

MAX 14.197 -29.541 2.999

11.31



- -ZOH | COOL I ltO .... _ON | H |A? I NQ- - - OA SESOA liD| .... PlU[HIU4TORIr|;IU41PN41_,I|C--

I4AXZ)_ HAXDWH K4XDtuN MAXZ)IUN
COO'uIHOBY COOI+INQBY Hr_TzI_ BY HBATZHQBY IIASDCU4JID BASEBOARD PRIHBA.FCOIL PREHEATCQZL

1K)NECOII_1iOIl ZOHll C011,JIOR ZONll CO]LIAIOR ZOHEC011,| OR HEA?IltQ HBA?IIIO _lqQY OR _ NIEMOYOR IU,EC
ItA? VlN?Ib NATVIgil, FUNJI_E rURNAC| UII_tY |MIllaY FOIl PURII rAN JJ_)tPUIt.NFAN

MONTH (MIrFU) (KBTUtHR) (NBTU) (XBTU/H|) (NB.FU) | KB'rUIHll) (NBTU) |KIr_U/HR)

JAJI 0.00000 0.000 -5.33S41 -29,S41 0.00000 0.000 0.03261 O.lll

PIll 0.002t2 1.191 -4.22719 -2S.712 0.00000 0.000 0.02515 0.157

MAR O. 01 SOl +. +?? -2.44147 - ]S, 1t4 O,00000 O.000 O, 0149t O.1 S4

AFR 0.3?852 S.96S -0, SS??S - !4.096 0.00000 0. 000 0.00341 O.103

MAY 0.70320 0.S03 -0.14315 *11,270 0.00000 0.000 0.000it O.04J

0.97?76 ?.Sg? 0.00000 0.000 0.00000 0.000 0.00000 0.000

,J_ 0.S626? ?.672 0.00000 0,000 0.O0000 0.000 0.00000 0.000

AUO 0.91371 7.577 0.00000 0.000 0.00000 0.000 0.00000 0.000

J|P 0.?0545 7.715 °0.09156 -12.245 0.00000 0.000 0.00056 O.0?S

OCT 0.40065 t.300 -0.45299 -14,253 0.00000 0.000 0,002?? O.099

NOV 0,12107 6.381 -2.24423 -19,119 0.00000 0.000 0.01373 0.117

DEC 0.00000 0.000 -4.]4660 -22.040 0.00000 0.000 0.02S97 0.140

?O'I'AL 4,810 -19.740 0.000 0.121

MAX 0,583 -2t.S41 0.000 0.101

II. 32
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SINGLE PN¢ILY R_IDENCE -::WX'rH ATTACHEDSUNSPACI_,.. DOE-2.i£-O01 Thu Nov 11 10:51s11 1993SDL RUN 1

REH)R?- |$-C |YS'I'Im4NOHTHI,Y I_OADHOURSFOR SYS-I WEATHERIPII,E- TRY CHZCI_O

................. N _ N I r. R 0 P H 0 U R S ................... COZ_D_ LOADS--

HOUU HOUKg Hir_TIICG LI©L'TRZG
HOUmS HOURS COINCtDEh'T HOURS HOUU HOURS HOUI_S FI,0ATII_ LOADAT LO_ AT

COOLING HEATIN(] COOL-HI_T HOUIG HllJ_?ING COOLING HOURJ; Fk3J; I;IOWI' t_D1 COOLING COOLING !
NONTH I_)AD IJOAD LOAD FI,OA?INO +All,. AVAI_. FANSON CYCLEON VENTII_ FANSON PEAK PEAR

IKBTU/HR) (Kill)

3J13 0 623 0 121 T44 744 ?44 0 0 121 0.000 1.161

r|| 0 S43 0 1If 672 6?2 672 0 0 129 0.000 1.161

lIAR 3 4S6 0 285 ?14 714 714 0 0 215 0.000 0.956

APR 22 13T 0 S61 T20 720 T20 0 0 5+1 0.O00 1.4T1

NAY 21 39 0 677 ?44 744 744 0 0 G?7 0.000 1.860

3UN 180 0 0 540 720 720 ?20 0 0 540 0.OQ0 2.390

JUL 481 0 0 263 ?44 744 T44 0 0 263 0.O00 2.681

AUG 122 0 0 422 744 744 744 0 0 422 0.000 2.115

|EF ?9 2T 0 614 720 T20 T20 O 0 614 0.000 1.766

OCT S 114 0 625 T44 T44 744 0 0 625 0.000 1.141

NOV 1 417 0 302 720 ?20 920 0 0 302 0.000 1.120

DI:C 0 610 0 134 744 ?44 744 0 0 134 0.000 1.161 "

AIq_AI, 1121 2966 0 46T3 8760 |760 8T60 0 0 46?3

11.33



8INGL! PAI'I%LYIIES%DiI'IC! ,,mN]TH ATTACHED SUNBPACE,,, I)OE-2.1|-00%lhu NOV 11 I0_5%11! 19935DL RUN ]

UPORT- $S-H JY_iDI NOhYHLYLOADSSUMNARYFOR 8Y$+1 tfZATHERPILE" TRY CHICAOO
.....,........ ,........,,.............+ ........................,......,.................................,,........................-....

• -rAN E L |C ..... PU EL H UA? .... FUEL COOL- - -EL EC H £ A?- - -|LEO COOL- -

14J_XI'Ht_H NAXIHUH 14J_J(II_ffJt4 14AX]]Q( NAJ(Z)(t.n4
rAN F_I Gkg OIL _J_SOIL (]Ni OIL GAS OIL ILID_rRIC r.LIL'_RIC i_rRlC m,_"TRIC

D1Ei_(]Y 1DAD lENItY lOAD ENI_OY LOAD DIllY LOAD Ek'ERaY LOAD
MONTH (Ktfll) (KW) (MBTU) (KBTUIHR) (NlffU) (UTU/HP,) (KWH) (1_) (KNH) (Kt,/)

JAIl 10. 0,053 8.540 42,2?7 0,000 0,000 O. 0.000 37. O.OS0

FEB 8. 0.046 6,851 37,311 0,000 0,000 O. 0.000 33. 0,050

MAR 5. 0.0(S 4,198 36,591 0.000 0,000 0. 0.000 3S. 0.541

APR ). 0,048 1.O56 2S,412 0.000 0,000 O. 0.000 33. 1.014

MAY 3, 0,060 0.332 17,594 0.000 0,000 0. 0.000 30. 1.391

3UN 8. 0.O67 0.0?2 0,100 0.000 0,000 O, 0.000 IS). 1.742

31fl., 19. 0,072 0,0?4 0,100 0.000 0.000 0. 0.000 459. 2.038

AUG 14. 0,065 0.0?4 0,100 0.000 0.000 O, 0.000 284, 1,641

SEP 4. 0.OS) 0.239 18.962 0.000 0.000 O. 0.000 75. 1.318

OCT 2, 0,034 0.8?6 24.528 0.000 0,000 O. 0.000 18. 0.69?

NOV 5. 0,034 ).854 28,44? 0.000 0,000 O, 0,000 31. 0.692

DEC 8. 0.041 6,985 33,461 0.000 0,000 O, 0.000 37, 0,050

TO'Fkt, 89. 33.1S3 0,000 O. 1225.

0.0?2 42.2?? 0.000 0.000 2.038
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SIDLE PN4ILY Ri_IDEZ_CE -,-WI?H ATTACH£DSUlaSPAC£,-, DOE-2.1E-001 Thu Nov 11 101SlII1 199]BDL, RU)I ]

PJ[FOI_T*95-P 1,O/_), DIERGY /_D PAR?I,C)AOHEA?IN_ IN 9Y9-1 WEATHERrILE- ?RY CHIC/_O

UNI_ ?YP_ t1 RUYS HEATII¢O-CAPACZT¥- -S0.000 (KIffU/HR) HEATIHa-EIR • 0.3?0 (BTU/BTU) $UPFJ,Y-P1,OId• ./14. (CPH)

UNIT U)kD ENERGYUSE CONPRES$ORP)_i IDIERGY ........ Number of houz8 vlthtn each PARTID/_D range ......... TOTAL
SUN ()(BTU) (KMlt) (KWH) (IOeH) O0 10 20 10 t0 SO 60 ?0 80 90 100 RUN

MOlffH PEAK (KW]'U/HR) (KW) (Kid) (IN) 10 20 30 40 S0 60 ?0 $0 90 100 , HOURS

JA3 SUN -5.]36 0.000 0.000 9.88? CHF 0 0 G 0 0 0 0 0 0 0 0 0
FP,.J_ -29.541 0.000 0.000 0.0S3 FPJI 159 23S ZeD'P 4"/ 10 S 0 0 0 0 0 62]
DAYIHR 121 9 01 0 01 0 0/ 0

Pl_l_ _ -4.22? 0.000 0.000 8.063 CMF 0 0 0 0 0 0 0 0 0 0 0 0
;'PAX -25.742 0.000 0.000 0.046 PAN 170 2t? 120 24 11 1 0 0 0 0 0 S43
DAYIHR 41 9 01 0 0/ 0 0/ 0

Mk,R S'v'H -2._t49 0,000 0,000 5.214 CHP 0 0 0 0 0 0 0 0 0 0 0 0
PFJU( -35.196 0.000 0,000 0.045 FAN 252 148 39 14 2 I 0 0 0 0 0 456
DAY/HR 24t 9 01 0 0/ 0 01 0

API_ SUN -0.558 0.000 0.000 3.193 CMP 0 0 0 0 0 0 0 0 0 0 0 0
PEAK -16.896 0,000 0.000 0.048 PAN 102 24 9 2 0 0 0 0 0 0 0 137
DAY/HR 81 9 O/ 0 0/ 0 0/ 0

NAY SUN -0.143 0.000 0.000 3.890 CHP 0 O 0 0 0 0 0 0 0 0 0 0
PEAK -11.270 0.000 0.000 0.060 FN¢ 28 9 2 0 0 0 0 0 0 0 0 39
DAY/HR "/t 9 0t 0 0/ 0 0/ 0

O1)H SUN 0.000 0.000 0.000 0.1"/8 CHP 0 0 0 0 0 0 0 0 0 0 0 0
PEAK 0.000 0.000 0.000 0,06"/ rAH 0 0 0 0 0 0 0 0 0 0 0 0
DAY/HR 301 1 01 0 0/ 0 01 0

3UL SUN 0.000 0._00 0.O00 19.171 CMP 0 0 0 0 0 0 0 0 0 0 0 0
FEAK 0.000 0.000 0.000 0.0?2 FAN 0 0 0 0 0 0 0 0 0 0 0 0
DAY/HR 31/ 1 0/ 0 0/ 0 0/ 0

AUO SUN O.000 0.000 0. O00 13.572 CItP 0 0 0 0 0 0 0 0 0 0 0 0
FEAK O.000 0.000 0.000 0.065 FAN 0 0 0 0 0 0 0 0 0 0 0 0
DAY/HIt _1/ 1 01 O 0/ 0 0/ 0

S_P SUN -0.092 0,000 0,000 4.303 CliP 0 0 0 0 0 0 0 0 0 0 0 0
PI_K -12.245 0.000 0.000 0.053 FAH 21 4 2 0 0 0 0 0 0 0 0 27
DAY/HIt 231 9 01 0 O/ 0 0/ 0

OCT SUN -0.4S3 0.000 0.000 2.381 CMP 0 0 0 0 0 0 0 0 0 0 0 O
PEAK -16.253 0.000 0.O00 0.034 _'/_ 88 18 6 2 0 0 0 0 0 0 0 114
DAY/HR 211 9 0t 0 O/ 0 0t 0

NOV SUN -2.244 0.000 0.000 4.696 Clip 0 0 0 0 0 0 0 0 0 0 0 O
PEAK -1g.119 0.000 0.000 0,034 FAN 215 168 21 13 0 0 0 0 0 0 0 417
DAY/HE 261 9 Ot 0 OI 0 OI 0

DEC SUN -4.24./ 0.000 0.000 "/."/71 CNP 0 0 0 0 0 0 0 0 0 0 0 0
PEAK -22.840 0.000 0.000 0.041 FAN 182 323 "/4 26 5 0 0 0 0 0 0 610
DAY/HR 1221 9 0[ 0 O/ 0 0/ 0

YI_ SUN - 19.'/48 0.000 0.000 89.319 Clip 0 0 0 0 0 0 0 0 0 0 0 0
PEAK -29.541 0.000 0.000 0.0?2 PH11217 1146 440 128 28 ./ 0 0 0 0 0 2966
NON/DAY 0/ 0 O/ 0 O/ 0 0/ 0

11.35



SINGLE FANILY RESIDENCE ===WITH ATTACHED SUNSPAC_== DOE-2.1E-001 Thu HOv 11 10:51:11 1993SDL RUN 1

REPORT- SS-P LOAD, _ERGY AND PART LOAD COOLING IN SYS-I WEATHER FILE- TRY CHICAGO
. ............ .-... ..................... ...... ................. . .... 6 ................... "" ........ °--------......... --''" ...... " ..... ""

I_IITTYPE is RESYS COOLING-CAPACITYm 24.000 (KBTO/HR)COOLING-EIR = 0.427 (BTU/BTU)SUPPLY-PLOW m 714. (CPM)

0NIT LOAD _TERGY USE COMPRP.,gSORFAN _ERGY ........ Number of hours within each PART LOAD range .........TOTAL
SUM (MBTU) (l_i_l) (KWH) (KWH) 00 10 20 30 40 50 60 70 80 90 100 RUN

MONTHPEAK (KB'rO/Hlt) (KM) (KW) (I(M) 10 20 30 40 50 60 70 so 90 100 . HOURS
...--.. ..... ........ ....... .........................- .... .... . ...... . ..-. .... . ......... . ......... ....

JAN SUN 0.000 37.000 0.000 9.887 CMP 0 0 0 0 0 0 0 0 0 0 0 0
PEAK 0.000 0.050 0.000 0.053 WAN 0 0 0 0 0 0 0 0 0 0 0 0
DAY/HE 31124 0/ 0 0/ 0 0/ 0

FEB SON 0.000 33.400 0.000 8.063 CMP 0 0 0 0 0 0 0 0 0 0 0 0
PEAK 0.000 0.050 0.000 0.046 PAN 0 0 0 0 0 0 0 0 0 0 0 0
DAY/HA 28/24 0/ 0 0/ 0 01 0

MAP, SUN 0.006 34,756 1.557 5.214 ClIP 3 0 0 0 0 0 0 0 0 0 0 3
PEAK 2.269 0.541 0.541 0.045 PAN 2 1 0 0 0 0 0 0 0 0 0 3
DAY/HL_ 3/16 0/ 0 3116 0/ 0

APR SUN 0.095 33.248 16.148 3.193 CNP 4 8 10 0 0 0 0 0 0 0 0 22
PEAK 6.883 1,014 1.014 0.048 FAN 3 8 10 1 0 0 0 0 0 0 0 22
DAY/HE 27/15 0/ 0 27/15 0/ 0

MAY SUN 0.131 30.220 21.470 2.890 CMP 9 6 6 6 1 0 0 0 0 0 0 28
PEAK 10.377 1,391 1.391 0.060 F'AN 8 5 6 8 1 0 0 0 0 0 0 28
DAY/HR 21/14 0/ 0 21/14 0/ 0

JUg SUN 0.975 152.585 152.285 8.178 CMP 42 22 58 49 6 3 0 0 0 0 0 180
PEAK 12.957 1.742 1.742 0.067 FAN 40 23 49 59 6 3 0 0 0 0 0 100
DAY/HR 20/17 0/ 0 20118 O/ 0

JUG SUM 3.009 459.262 459.262 19.171 CMP 98 61 98 128 77 16 3 0 0 0 0 481
PEAK 14.197 2.038 2.038 0.072 F'AN 94 60 97 136 72 19 3 0 0 0 0 481
DAY/HI_ 13/17 O/ 0 13/I8 0/ 0

AUG SUM 1.833 204.092 284.092 13.5"/2CMP 80 30 72 87 43 2 0 0 0 0 0 322
PEAK 12.113 1.641 1.641 0.065 PAN 75 39 72 90 43 3 0 0 0 0 0 322
DAY/HR 20/15 O/ 0 26/17 0/ 0

SEP SUM 0.455 74.056 70.206 4.303 CMP 12 10 28 29 0 0 0 0 0 0 0 79
PEAK 9.355 1.318 1.318 0.053 PAN 9 9 30 30 1 0 0 0 0 0 0 79
DAY/HE 11/I5 O/ 0 11/15 0/ 0

OCT SUN 0.010 17.694 2.544 2.381 CMP 3 2 0 0 0 0 0 0 0 0 0 5
PEAK 4.021 0.697 0.697 0.034 PAN 3 2 0 0 0 0 0 0 0 0 0 5
DAY/HR 4/16 0/ 0 4116 0/ 0

NOV SUM 0.004 31.042 0.692 4.696 CMP 0 1 0 0 0 0 0 0 0 0 0 1
PEAK 3.968 0.692 0.692 0.034 PAN 0 I 0 0 0 0 0 0 0 0 0 I
DAY/HR 2/16 O/ 0 2/16 0/ 0

DEC SUM 0.000 37.200 0.000 7.771 CMP 0 0 0 0 0 0 0 0 0 0 0 0
PEAK 0.000 0.050 0.000 0.041 FAN 0 0 0 0 0 0 0 0 0 0 0 0
DAY/HE 31/24 0/ 0 0/ 0 0/ 0

YR SUN 6.519 1225.443 1008.255 89.319 CMP251 148 272 299 127 21 3 0 0 0 0 1121
PEAK 14.197 2.038 2.038 0.072 PAN 234 148 264 324 123 25 3 0 0 0 0 1121
MON/DAY 0/ 0 0/ 0 7/13 0/ 0
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SINGLE FAMILYRESIDENCE ::=WITH ATTACHEDSUNSPACE=:- DOE-2.1E-001 ?hU Nov 11 10:51111 1993SDL RUN 1

REPORT- SS-Q HEAT PUNP COOLING SS_IMARYFOR $YS-I WEATHER FILE- TRY CHICAGO
.......° .............. ...... .... ........... ............. .... .... .. ................ ... ......... ...-. ..................... ..... ....

UNIT RUN TOTAL LOAD ENERGY IN AUXILIARY SUP UNIT S'JPUNIT WASTE HEAT WASTE HEAT INDOOR FAN
TIME ON _qlT TO ONIT ENERGY LOAD ENERGY GENERATED USE ENERGY

(HOURS) (MBTU) (MBTU) (NBTU) (HBTU) (MBTU) (MBTU) (MBTU) (MBTU)
.........° .......... ....-..... ....... ... ....-..... ..... .... . .......... . .... ..-.. .......... ........-.

O. O.000 O.000 O.126 0.000 0.000 0. 000 0. 000 0.000 O.000

FEB 0 • 0. 000 0. 000 0.114 0 . 000 0. 000 0 . 000 0 • 000 0.000 0 . 000

liAR O. 0. 006 0.005 0.113 0 . 0O0 0.000 0 . 000 0. 000 0.000 0.000

APR 4. 0. 095 0.055 0.058 0.000 0.000 0. 000 0. 000 0.000 0.001

MAY 5. 0.131 0,073 0.030 0.000 0.000 0.000 0. 000 0.000 0.002

JUN 41. 0. 975 0. 520 0. 001 0. 000 0. 000 0. 000 0. 000 0.000 0.013

JUL 128. 3. 009 1. 567 0.000 0.000 0. 000 0. 000 0. 000 0.000 0.040

AUG 78. 1. 833 0. 970 0.000 0. 000 0. 000 0. 000 0. 000 0.000 0.024

SEP 19. 0. 455 0.240 0.016 0.000 0.000 0. 000 0. 000 0.000 0.006

OCT 0. 0. 010 0. 009 0.052 0.000 0.000 0. 000 0. 000 0.000 0.000

NOV 0. 0. 004 0. 002 0.104 0. 000 0. 000 0. 000 0. 000 0.000 0 . 000

DEC 0. 0. 000 0.000 0.127 0.000 0.000 0 . 000 0. 000 0.000 0.000
..-.. .......... . .......... . . ...... . ............................................ . ....... . .........

ANNUAL 277. 6. 519 '3.441 0.743 0.000 0.000 0.000 0.000 0.000 0.087

CSPF (WITH PARASITICS) = 1.53 (BTU/BTU)

CSPF (WITHOUTPARASITICS) = 1.89 (BTU/BTU)
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SINGLE FAMILYRESIDENCE -==WITHATTACHEDSUNSPAC£,== DOE-2.]E-O01 Thu NOV11 10z51zll 1993SDL RUN 1

REPORT-S8-Q HEAT PUMPHEATINGSUMMARYFOR SYS-I WEATHERFILE- TRY CHICAGO
........... .... ... ....... .... ......... ... ................ .. ..... ..... ..... .............. ..... .. .... .............. .... . .... .......

UNIT RUN TOTALbOkD ENERGYIN AUXILIARY SUP UNIT SOP UNIT WASTEHEAT WASTEHEAT DEFROST INDOORFAN
TIME ON UNIT TO UNIT ENERGY LOAD ENERGY G_IERA?ED USE LOAD ENERGY

IHO_,S) (MBTU) (_TU) (_tB'I'U) (Hn'I'U) (MSTU) 114BTU) (P.BTU) (HRTU) (14BTU)

JAN 107. -5.336 8.476 0.064 0.000 0.000 0.000 0.000 0.000 0.033

FEB 85. -4.227 6.792 0.059 0.000 0.000 0.000 0.000 0.000 0.026

MAR 49. -2.449 4.129 0.070 0.000 0.000 0.000 0.000 0.000 0.015

AFR 11. -0.558 0.985 0.071 0.000 0.000 0.000 0.000 0.000 0.003

MAY 3. -0.143 0.258 0.074 0.000 0.000 0.000 0.000 0.000 0.001

0. 0.000 0.000 0.072 0.000 0.000 0.000 0.000 0.000 0.000

JUL O. 0.000 0.000 0.074 0.000 0.000 0.000 0.000 0.000 0.000

AUG 0. 0.000 0.000 0.074 0.000 0.000 0.000 0.000 0.000 0.000

$EP 2. -0.092 0.]68 0.072 0.000 0.000 0.000 0.000 0.000 0.001

OCT 9. -0.453 0.803 0.073 0.000 0.000 0.000 0.000 0.000 0.003

NOV 45. -2.244 3.787 0.068 0.000 0.000 0.000 0.000 0.000 0.014

DEC 85. -4.247 6.919 0.066 0.000 0.000 0.000 0.000 0.000 0.026
..... . ...................... . .... ... ........... .. ................ . ....... . .... . .... . .... .........

ANNUAL 395. -19.748 32.316 0.837 0.000 0.000 0.000 0.000 0.000 0.121

HSPF (WITH PAPASITICS) = 0.60 (BTU/BTU)

HSPF (WITHOUTPARASlTICS) = 0.61 (8TU/BTU)

11.38



SINGLE FAMILY RESIDENCE _==WITH ATTACHED SUNSPACE=== DOE-2.1E-001 Thu Nov 12 10"51:11 1993SDL RUN 1

REPORT- SS-F ZONE DEMAND S_HMAR¥ IN SYS-1 FOR HOUSE-I WEATHER FILE- TRY CHICAGO
....................... ........ ..... .... .. ................. .. ......... . ..... ... ............... ...° .... ... ................... .....

.... DEMANDS ....... BASEBOARDS ..... TEMPERATURES .... LOADS NOT MET- -

HEAT HEAT HAXZMUM MAXIMUM MINIMUM

EXTRACTION ADDITION BASEBOARD BASEBOARD ZONE ZONE HOURS HOURS

ENERGY ENERGY ENERGY LEAD TEM P T EHP UNDER UNDER

MONTH (MBTU) (MBTU) (MBTU) (KSTU/HR) (F) (F) HEATED COOLED

JAN 0.00000 -5.298 0.00000 0.000 74 .2 55.1 0 0

FEB 0.00262 -4.192 0.00000 0. 000 75.0 55.1 0 0

MAR 0.02122 -2.424 0.00000 0.000 77. _ 55.2 0 0

APR 0.46508 -0.549 0.00000 0.000 78.2 55.2 0 0

MAY 0.80302 -0.143 0.00000 0.000 78.0 55 2 0 0

JU_ 1.78336 -0.001 0.00000 0.000 78.0 65 8 0 0

JUL 2.99525 0.000 0.00000 0.000 78.2 72 I 0 0

AUG 2.42679 0.000 0.00000 O.000 78.2 69 8 0 0

SEP 1.08423 -0.089 0.00000 0.000 78.0 56 2 0 0

OCT 0.41764 -0.442 0.00000 0.000 78.1 55 2 0 0

NOV O. 12538 - 2.222 O. 00000 O. 000 78.2 55.2 0 0

DEC O.00000 - 4. 209 O. 000 O0 O. 000 74.0 55.2 0 0

11.39



SINGLE PAJqILYREgIDEI'EE ---WITH ATTACHEDSUNSFACE--- DOE-2.1E-00I ThU NOV 11 10:51111 19939DL RUg !

P,EFORT- 99-O TD4PER^TURESCATTERPLOT 9YS-_ FOR HOUSE-i WEATHER_ILE- TRY CHICAGO
....... ..................... .... .......... .... ....................... ..... .................................... ..... ...... ..... ...

TOTAL HOURSAT T_4FERATURELEVELAND TDIE OF DAY

HOUR _ 2 3 4 5 6 7 8 9 10 11 12 1FI,I 2 3 4 S 6 7 8 9 10 21 12 TC)?AL
... .... ................ .... ............. ........ ........................ .....

ABOVE85 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

80-85 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

75-80 86 74 62 50 SO 57 77 81 93 118 145 172 187 187 195 181 173 164 156 155 147 135 133 105 2983

70-75 62 64 65 66 62 59 54 110 265 247 220 193 178 178 170 184 192 201 309 210 218 213 49 63 3532

6.5-70 42 43 SO 50 53 46 39 10 7 0 0 0 0 0 0 0 0 0 0 0 0 16 56 44 456

60-65 51 39 33 32 27 28 25 16 0 0 0 0 0 0 0 0 0 0 0 0 0 1 96 98 446

BELOM60 124 145 155 167 173 175 170 148 0 0 0 0 0 0 0 0 0 0 0 0 0 0 31 55 1343

mllm zltw Igus I:wl: ==Ill= lUllm _Ig I:--S Igltl_ m_ gmee _e.mm --r'--_te ==8"- Slllt 118=1= I: ge_" lelllt I_ll_ lieu lUlg tlell IIIIIZ sn8 l:.--Ig2.

11.40



SI_3LE PANILY RESIDENCE ===WITH ATTACHED SUNSPACE=== DOE-2.1E-001 ThU HOV 11 10s51:11 19939Db RUN 1

$YS-REP'I _ HOURLY-REPORT PAGE 1 " 1
...... o-.... .... ...... ........ . ................. .. .......... . .......... .... ........... ...... ..... . ...... . ....... ............ .....

I,_DDHH GLDBAL HOUSE-1 HOUSE_-I HOUSE-] HOUSE-] HOUSE-] SUHSP-1 SUHSP-1 SUNSP-1 SURSP-] SUHSF-1

DRY Bt,PI.+BZONE FLOAT THERMOS? EXTRACT_ CONVEC ZONE FLOAT EXTRACTN CONVEC SUNSPACE

T_4P TES_P TQ4P SET POINT RATE EXTRACTN TEMP TEMP RATE EXTRACTN VENT _XT

P F P P BTU/HR BTU/HR P F BTU/HR BTU/HR I_TU/HR

.... ( 8) .... ( 6) .... 121) .... ( "/) .... ( 8) .... (61} .... ( 6) .... (21} .... ( 8} .... (61) .... (64}
125 1 30.0 57.4 57.4 55,0 0 0. 50.5 50.5 0. 0, 0.
125 2 31.0 55.2 55.2 55,0 -12 0. 49.4 49.4 0. 0. 0.
125 3 32.0 55.2 53.6 55.0 -1514 0 48.4 48.4 0. 0. 0.

125 4 33.0 55.2 52.9 55.0 -2087 0 47.9 47.9 0. 0. 0.

125 5 33,0 55.2 52.5 55.0 -2533 0 46.9 46.9 0. 0. 0.
125 6 32.0 55.2 52.5 55.0 -2525 0 45.7 45.7 0 O. 0.

125 7 33.0 55.2 52.9 55.0 -2168. 0 45.0 45.0 0 0. 0.

125 $ 32.0 55.2 54.7 55.0 -472. 0 45.6 45.6 0 0. 0.

125 9 33.0 70.1 56.1 70.0 -12900. 0 57.5 57.5 0 0. 0.

12510 36.0 70.2 62.5 70 0 -7278, 0 72.5 72.5 0 0 0.

12511 39.0 70.2 69.1 70 0 -1051. -1411 80.8 80.8 0 1382 0.
12512 43.0 74.2 74.2 78 0 0, -2303 88.9 88.9 0 2272 0.
12513 45.0 74.0 74.0 78 0 0, -551 89.6 89.6 0 545 2265.

12514 46.0 74.2 74.2 78 0 0. 0. 89.8 89.8 0 0 3272.

12515 47.0 74.0 74.0 78 0 0. -506. 88.7 88.7 0 500 2612.

12516 48.0 74.0 74.0 70 0 0, -1786, 88,5 88.5 0 1766 0.

12517 48.0 72.8 72.8 70 0 0, -1960. 77.9 77.9 0 1926 0.

12518' 44.0 70.2 70.0 70 0 -262, -759. 74.0 74.0 0 732 0.

12519 41.0 70.2 66.9 70 0 -3047. 0. 71.4 71.4 0 0 0.

12520 38.0 70.2 66.2 70 0 -3784. 0. 67.2 67.2 0 0, 0.

12521 37.0 70.2 65.6 70 0 -4304. 0. 64.3 64.3 0 O. 0.

12522 36.0 70.2 64.8 70 0 -5068. 0. 61.6 61.6 0 O. 0.
12523 35.0 64.4 64.4 55 0 0. 0. 59.3 59.3 0 0, 0.

12524 35.0 62.7 62.7 55 0 0, 0. 57.5 57.5 0 0. 0.

DA]LY SU_4ARY (JAN 25)

MN 30.0 55.2 52.5 55.0 -12900. -2303. 45,0 45.0 0. 0. 0.

MX 48.0 74.2 74.2 78.0 0. 0, 89.8 89.8 0. 2272. 3272.

SM 907.0 1575.9 1523.1 1562.0 -49004. -9275. ]569.0 1569.0 0. 9124. 8149. •

AV 37.8 65,7 63.5 65.1 -2042. -386. 65.4 65.4 0, 380. 340.

MONTHLY SU_94ARY (JAN)
MN 30.0 55.2 52.5 55.0 -12900. -2303. 45.0 45.0 0. O. 0.

MX 48.0 74.2 74.2 78,0 0. 0. 89.8 89.8 0. 2272. 3272.

SM 907.0 1575.9 1523.1 1562.0 -49004. -9275. 1569.0 1569.0 0. 9124. 8149,

AV 37.8 65.7 63.5 65.1 -2042. -386. 65.4 65.4 0. 380. 340.

11.41



SINGLE FAMILY RESIDENCE -,,:WITH ATTACHED SUNSPACEn:,, DOE-2.1E-001 Thu Nov 11 10s51sll 1993SDL RUN 1

9YS-REP-1 s HOURLY-REPORT PAGE 2 - 1
............. ......... ............°..............................................................................................

GLOBAL HOUSE- 1 HOUSE- 1 HOUSE- 1 HOUSE-1 HOUSE- 1 SUNSP- 1 SUNSP- 1 SUNSP- 1 SUNSP- 1 9UNSP- 1

DRY BULB ZONE FLOAT THERMOST EXTRAC1'N CO_'VEC ZONE FLOAT EXTRACTN CONVEC S_SPACE
T_P T_P TE_HP SETPOI NT RATE EXT RACTN TEMP TEMP RATE l_T RACTN VENT ,_J(T

F F P P BTUIHP, BTU/HR F P BTU/HR BTUtHR BTU/HR

.... ( 8) .... ( 6) .... (21) .... ( 7) .... ( 8) .... (61) .... ( 6) .... (21) .... ( 8) .... (61) .... (64)
7 6 1 62.0 75.2 75.2 78.0 O. O. 70.7 70.7 O. 0 O.
7 6 2 62.0 74.3 74.3 78.0 O. O. 69.2 69.2 O. 0 O.
7 6 3 61.0 73.3 73.3 78.0 O. O. 67.8 67.8 O. 0 O.
7 6 4 60.0 72.2 72.2 78.0 0. 0. 67.0 67.0 0. 0 0.
7 6 5 61.0 72.2 72.2 78.0 O. O. 66.1 66.1 O. 0 O.
7 6 6 61.0 73.5 73.5 78.0 O. O. 67.3 67.3 O. 0 O.
7 6 7 64.0 76 4 76.4 78.0 O. O. 69.6 69.6 0. 0 O.
7 6 8 69.0 75 0 77.7 75.0 2430. O. 74.5 74.5 O. 0 O.
7 6 9 73.0 75 0 78.6 75.0 3203. O. 80.2 80.2 O. 0 O.
7 610 76.0 77 8 80.0 78.0 1935. O. 80.1 80.1 O. 0 1571.
7 611 78.0 77 8 82.5 78.0 4140. 0. 81.1 81.1 0. 0 1323.
7 612 79.0 77 9 83.9 78.0 5277. O. 92.3 92.3 O. 0 1384.
7 613 80.0 77 9 84.5 78.0 5951. O. 83.2 83.2 O. 0 1423.
7 614 BO.O 77 9 85.3 78.0 6597. O. 83.1 83.1 O. 0 1589.

7 615 81.0 77 9 86.1 78.0 7324. O. 86.2 86.2 0 0 2024.
7 616 81.0 77 9 86.2 78.0 7434. O. 84.5 84.5 0 0 2049.
7 617 81.0 77 9 86.0 78.0 7217. 0. 84.1 84.1 0 0 1624.

7 618 81.0 77 9 86.0 78.0 7185. 0. 84.4 04.4 0 0 1653.

7 619 78.0 77 9 86.0 78.0 7210. 0. 81.0 81.0 0 0 1516.

7 620 75.0 77 9 84.3 78.0 5708. 0. 79.9 79.9 0 0 790.

7 621 72.0 75.0 82.8 75.0 6958. 0. 79.5 79.5 0 0 199.

7 622 71.0 77.8 80,8 78.0 2603. 0. 78.7 78.7 0 0 O.
7 623 71.0 77.8 80.3 78.0 2263. 0. 77.6 77.6 0. 0 O.

7 624 69.0 77.8 78.0 78.0 184. 0. 76.0 76.0 0. 0 0.

DAILY S_4ARY (JUL 6)

MN 60.0 72.2 72.2 75.0 O. 0. 66.1 66.1 0. 0. 0.

MX 81.0 77.9 86.2 78.0 7434. O. 86.2 96.2 0. 0. 2049.

SM 1726.0 1832.4 1926.1 1863.0 83617. 0. 1854.2 1854.2 0. 0. 17145. '

AV 71.9 76.3 80.3 77.6 3484. 0. 77.3 77.3 0. 0. 714.

MONTHLY SU_4ARY (JUL)
14)I 60.0 72.2 72.2 75.0 0. 0. 66.1 66.1 0. 0. 0.

MX 81.0 77.9 86.2 78.0 7434. 0. 86.2 86.2 0. 0. 2049.

SM 1726.0 1832.4 1926.1 1863.0 83617. 0. 1854.2 1854.2 0. 0. 17145.

AV 71.9 76.3 80.3 77.6 3484. 0. 77.3 77.3 0. 0. 714.

YEARLY SUMMARY

HN 30.0 55.2 52.5 55.0 -12900. -2303. 45.0 45.0 0. 0. 0.
MX 81.0 77.9 86.2 78.0 7434. 0. 89.8 89.8 0. 2272. 3272.

SM 2633.0 3408.3 3449.1 3425.0 34614. -9275. 3423,2 3423.2 0. 9124. 25293.

AV 54.9 71.0 71.9 71.4 721. -193. 71.3 71.3 0. 190. 527.

%
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SIDLE FAMILYRESIDENCE ,=,WITH ATTACHED$UNSPACE.,- DOE-2.1E-001 Thu _OV 1] 10sSlzll 1993SDL RUN 1

$YS-REP-1 = HOURLY-REPORT PAGE 1 - 2
......................... ...... ................. ..... .......................................... ..... ............................-

)Q4DD_ HOUSE-1 HOUSE-1 HOUSE-1 HOUS£-I HOUSE-1 HOUS£-I HOUS£-i HOUSE-1 HOUSE-I $UNSP-1!

SENSIBLE HTG SET CLG SET COI_/EC COHWIN COHWIN COMWIN CONWALL CONWALL SENSIBLE
LOAD-IN POINT POINT AIRFLOW 90L GAIN SOL LOAD CONDUCTN ABSD SOL CONDLETH LOAD-IN
BTU/NR F P CPM BTU/HR BTU/HR BTU/NR BTUIHR BTUIHR BTU/HR

.... ( 1) .... (17) .... (18) .... (62) .... (56) .... (57) .... (58) .... (59) .... (60) .... ( 1)
125 1 -7668. 55.0 78.0 0.0 O. O. O, 94. -91. -3056.
125 2 -7860. 55.0 78.0 0.0 0. 0. 0. 96. -111. -3189.
125 3 -7916. 55.0 78.0 0.0 O. O. O. 98. -128. -3291.
125 4 -7716. 55,0 78.0 0.0 O. O. O. 96. -142 -3213.
125 5 -7839. 55.0 78.0 0.0 O. O. O. 98. -153 -3376.
125 6 -7668. 55.0 78.0 0.0 O. O. O. 99. -161 -3603.
125 7 -7121. 55.0 78.0 0.0 0. 0. 0. 99. -169 -3621.
125 8 -5139. 55.0 78.0 0.0 0. 0. 0. 94. -177 -3236.
125 9 -3908. 70.0 78.0 0.0 O. O. O. 98, -184 -662.
12510 -2435. 70.0 78.0 0.0 0. 0. 0. 102. -183 2303.
12511 574. 70.0 78.0 170.0 0 0. 0 103. -152 4939.
12512 3471. 70.0 78.0 178.6 0 0. 0 102. -87 7061.
12513 3488. 70.0 78.0 33.3 0 0. 0 105. -12 7246.
12514 3413. 70.0 78.0 0.0 0 O. 0 104. 59 7366.
12515 2349. 70.0 78.0 31.0 0 0. 0 106. 108 6773.
12516 747. 70,0 78.0 113.2 0 0. 0 105. 135 5219.
12517 -652. 70.0 78 0 200.0 0 0. 0 105. 147 2752.
12518 -1932. 70.0 78 0 160.0 0 0. 0 97. 147 896.
12519 -3172. 70.0 78 0 0.0 0 0. 0 i00. 122. -190.
12520 -3573. 70.0 78 0 0.0 0 0. 0 10). 87. -986.
12521 -3956. 70.0 78 0 0.0 0 0. 0 98. 55. -1398.
12522 -4668. 70.0 78 0 0.0 0. 0. 0 101. 24. -1830.
12523 -5024. 55.0 78 0 0.0 0. 0. 0 99. -5. -2136.
12524 -4849. 55.0 78.0 0.0 0. 0. 0 98. -30, -2328.

DAILY SL_94ARY(JAN 25)
MN -7916. 55.0 78.0 0.0 0. 0. 0. 94. -184. -3621.
M 3488. 70.0 78.0 200.0 0. 0. 0. 106. 147. 7366.
SM -79055. 1530.0 1872.0 886.1 0. 0. 0. 2396. -902. 8440:
AV -3294. 63.8 78.0 36.9 0. 0. 0. 100. -38. 352.

MONTHLY $UI_IARY (JAH)
MN -7916. 55.0 78.0 0.0 0. 0. 0. 94. -184. -3621.
M 3488. 70.0 78.0 200.0 0. 0. 0. 106. 147. 7366.
SM -79055. 1530.0 1872.0 886.1 0. 0. 0. 2396. -902. 8440.
AV -3294. 63.8 78.0 36.9 0. 0. O. 100. -38. 352.

11.43



SZI_LE PkH]LY REqID£NCH ,=,WITH ATTACHED9UHSPACE=,, DO£-2.1H-001 ?hu NOV11 10_51:11 1993S0L RUN 1

SYS-REP-1 - HOURLY-REPORT PAGE 2 - 2
......................... .... .................................-...........--- ------..-. .........................................

.ou,z-1.oosE1.ou,_1.oustl .ous_1.ousE1".ousE1".ous,-1.ous,1 su.P1 I

,_u/,, P P :m ,+uI,_ _+u,,_ m'U,H, ,+ulx, m'ulx, -'u1._
.... I ll .... <17,....<17)....c++) ....c++_ .... ,57) .... ,70_ ...._79) .... .0_ .... (1_7+; Is_. +s.o 78.0 0.0 o. o. o. 74. ,1. -,2.

7 ++ -:8,. ++.o 7,.o o.o o. o. o. 84. 38. .7,+.
7+3 -794. ,.o 78.o 0.0 o. o. o. 87. :+. -9..
7 6 4 -1114. 55.0 78.0 0.0 O. O. 0. 93. 13. "911.
7 6 5 -597, 55.0 "8.0 0.0 0, 0. 0. 84. 2 -1037.
7 6 6 866. 55,0 78.0 0.0 O. O. O, 04. "8 -697.
7 6 7 3125. 55.0 78.0 0.0 O. O. 0. 85. -16 -204.
7 6 8 3452. 70.0 70.0 0.0 O. O. O. ,96. "18 801.
? 6 9 4253. 70.0 78.0 0,0 O. 0. 0. 101. "11 1907.
7 610 5410. 70.0 78.0 0.0 O. O. 0. 98. 9 3128.
7 611 6816. 70.0 78.0 0.0 O, O, O, 98. 37 2978.
7 612 7600. 70.0 78.0 0.0 O, O, O, 98. 60 3191.
7 61_ 8206. 70.0 78.0 0.0 O, O. O. 103. 76 3411.
7 614 8704. 70.0 78.0 0.0 O. O. O. 101. 88 3421.
7 615 9429. 70.0 78.0 0.0 O. O, O. 104. 97 4550.
7 616 9494. 70 0 78.0 0.0 O, O, O, 103. 104 40_?.
? 617 9204. 70 0 78.0 0.0 0. 0, 0, 103. 114 3477.
? 618 9143. 70 0 78.0 0.0 O. O. O. 102. , 119 3557.
7 619 9134. 70 0 78.0 0.0 O. O. 0. 103. 119 2644.
7 620 7556. 70 0 78.0 0.0 O, O. O. 100. 118 1728.
7 621 6213. 70 0 78.0 0.0 O. O. O. 98. 109 1096.
7 622 5180. 55 0 78.0 0.0 O, O. O, 98. 99 760.
7 623 4483. 55 0 78.0 0.0 O. O. O, 101. 90, 598.
7 624 2114. 55 0 78.0 0.0 O, O. O. 98. 02. 272.

DAILY SUMMARY (JUb 6)
I_ -1114. 55.0 78.0 0.0 O. O. O. 83. -18. -1037.
M 9494. 70.0 78.0 0.0 O. O. O. 104. 119. 4550.
SH 117840. 1530.0 1872.0 0.0 O, O. O, 2297. 1398, 3645_.
AV 4910. 63.8 78.0 0.0 0. 0. O. 96. 58. 1519.

MONTHLYSb'/_ARY (JIJL)
3431 -1114. 55.0 78.0 0.0 0. O. 0. 83. -18. -1037.
)'IX 9494. 70.0 78.0 0.0 O, O, O. 104. 119. 4550.
SH 117840. 1530.0 1872.0 0.0 0. O. O. 2297. 1398. 36458.
AV 4910. 63.8 78.0 0.0 O. O. O. 96. 58. 1519.

YEARLYSUMMARY
MN -7916. 55.0 78.0 0.0 0. O. O. 83. -184. -3621.
143( 9494. 70,0 78,0 200.0 0. 0. 0. 106. 147. 7366.
SN 38785. 3060,0 3744.0 886.1 0. O. 0. 4693. 496. 44898.
AV 808. 63,8 78.0 18.5 0. 0. 0. 90. 10. 935.

11.44



SlI_LE FAHIL¥ RWIDEHCE s,tWI?H A?TACH£D |UI_P_CE,-, DOZ-2,1E-O01 ?hu NOV 11 I0:51:11 1993SDL Rt_l 1

SYS-I_P-1 • HOURI,Y-R|POKr PAOE 1 - 3

NNODHHBONgF-1 9UNSP-1 SUNgP-1 SUNSP-1 SUNSP-1 9UNSP-1 SUNSP-1

I_ BE? Cl_ SET CONVEC CONWIN CON WAIL CON Hk_,_ SUNSPACE
POINt POINT AIRFLOW CONDUCTN ABBDSOL CONDUCTN V_qT P/N/
P P CF_! B?UIHR BTUIHR BTU/HR CF14

.... (17) .... (18) .... (62) .... (58) .... (59) .... (60) .... (63)
125 1 -999.0 999.0 0.0 O. 94. 72, 0.0
125 2 -999,0 999.0 0,0 O. 96. 51. 0.0
125 3 -999.0 999.0 0.0 O. 98. 20, 0.0
125 4 -999.0 999.0 0.0 O, 96. 4. 0.0
12§ § -999.0 999.0 0.0 O. 90. -9. 0,0
125 6 -999.0 999.0 0.0 O. 99. -16. 0.0
125 ? -999.0 999,0 0.0 O. 99. -19. 0.0
125 8 -999.0 999.0 0.0 O. 94. -25, 0.0
125 9 -999.0 999.0 0.0 O. 98. -24. 0.0
12510 -999.0 999.0 0.0 O. 103. -16. 0,0
12511 -999.0 999.0 170.0 O. 103. 20. 0.0
12512 -999.0 999,0 170.6 O. 102. 56. 0.0
12513 -999.0 999.0 33.3 O. 105. 81. 47.6
12514 -999.0 999.0 0.0 O. 104. 101. 70.2
12515 -999.0 999.0 31.0 O. 106. 117. 57.4
12516 -999.0 999,0 113.2 O. 105. 125. 0.0
12517 -999.0 999.0 200.0 O. 105. 129, 0.0
12518 -999.0 999.0 160.0 O. 97. 125. 0.0
12519 -999.0 999.0 0.0 O. 100. 122. 0.0
12520 -999.0 999.0 0.0 O. 101. 115. 0.0
12521 -999.0 999.0 0.0 O. 98. 105. 0.0
12522 -999.0 999.0 0.0 O. 101. 102. 0.0
12523 -999.0 999.0 0.0 O. 99. 99. 0.0
12524 -999.0 999.0 0.0 O. 90. 95. 0.0

DAILY SUI_4ARY(JAN 25)
)_1 -99q.0 999.0 0.0 O. 94. -25. 0.0
I(X -999.0 999.0 200.0 O. 106. 129. 70.2
SM -23976.0 23976.0 886.1 O, 2396. 1436. 175.3
AV -999.0 999.0 36.9 O. 100. 60. 7.3

HON?HLYSU)_Le_Y(JAN)
I_I -999.0 999.0 0.0 O. 94. -25. 0.0
HX -999.0 999.0 200.0 O. 106. 129. 70.2
SH -23976.0 23976.0 886.1 O. 2396. 1436. 175.3
AV -999.0 999.0 36.9 O, 100. 60. 7.3

11.45



IIXI_LI ieANXLYRUIDI_HC| a.sW2?H AI"PACH|DSUHSPACIbn DO|-2,1|-001 ?hu Nov 11 10sS1211 i993|DL IIU_ 1

IIY|-UP*I • HOUN,Y-REPO_ FAO| 2 ° 3
Q d, .. . ..........................,................,.....,.,,......................,.....

, , cm ..u,. ..,. .u,. c,.
.... ,7) .... ,1,_ .... ,,2) .... ,ss) ....cs,_ .... I,o) .... ,,1)7,1 --9.0 9,,.0 0.0 o. 84. 137. 0.07, : .9,9.0 9,,.0 oo 0. 84. 134. oo

7,3 .,,,.0 ,,,.0 0.0 o. ,3. ,,. 0.07,, .9,,.o ,,,.o o.o o. ,3. 12,. o.o
7 4 S "])'9,0 999.0 0.0 O, 04, 117. 0.0
7 4 4 -999,0 999,0 0,0 O. 84, 109, 0,0
7 4 7 -999,0 999,0 0,0 O. iS. 104. 0.0
7 4 i -999,0 999.0 D.D O. 9|. 113. 0.0
7 I 9 -999.0 999.0 0.0 O. 101. 126. 0.D
7 ilD -999.0 999.0 0.0 0. 98. 131, 357.0
7 611 -999,0 999,0 0.0 0, 98, 134, 404,6
7 612 -999.0 999,0 0.0 O. 98, 141, 404,4
7 413 *999,0 999.0 0,0 0, i03, 1S0, 428.4
7 614 -999.0 999.0 0.0 0. 101. 154. 476.0
7 61S -999.0 999.0 0,0 0, 104, 159. 428,4
7 616 -999,0 999.0 0.0 0, 103. 140, 474.0
7 617 -999,0 999,0 0,0 0, 102. 140, 476.0
7 618 -999.0 999.0 0.0 0. 102. 160. 476.0
7 619 -999,0 999.0 0,0 O. 103. 140. 357,0
7 620 -999.0 999,0 0.0 O. 100. 159, 142.8
7 621 -999,0 999.0 0.0 O. 98, 157. 23,8
7 622 -999.0 999.0 0,0 0. 98, 155, 0.0
7 623 -999.0 999.0 0,0 O. 101, 152. 0,0
7 624 -999.0 999.0 0.0 0. 98. 149, 0.0

DAILYSUI4HN_Y (_JL 6)
-999.0 999.0 0.0 O. 83. 104, 0.0

)IX -999,0 999.0 0.0 0, 104, 160, 476,0
St( -23976,0 23976.0 0,0 0, 2297, 3377, 4450.6
AV -999.0 999,0 0,0 0, 96, 141. 185.4

MONTHlr.¥SU1HP,ARY (3UL)
-999.0 999,0 0.0 O. 83. 104, 0,0

I(X -999.0 999.0 0.0 0. 104. 160. 476.0
-23976.0 23976.0 0.0 0. 2297, 3377. 4450.6

AV -999.0 999,0 0,0 0. 96. 141. 185.4

YEARLYSUI41_Y
-999.0 999.0 0.0 O. 83. -,_5. 0.0

l(X -999.0 999.0 200.0 O, 106. 160. 476.0
SM -47952.0 47952.0 886.1 O. 4693. 4813. 4625.9
_.V -999.0 999.0 18.5 O, 98. 100. 96.4

11.46



r
S%NGL| PId41LYRDID[I_E ,,,WZTH A_I'ACHrD 8UNSPACE,,, DOE-2.10-001 ThU Nov 11 10151111 1991811I,mUtl 1

IYS-UP-2 • HOUIUJY-REPOI_ PAOE I " 1
_k_e-_-oene_*ee_o-a_--_e-_m'_sm`*_ea--i_meeQ_a_-_*_e-j*_-_-e_e_*_-_*_*e-_-`-*-*_*_`0va_eee_*ee_-e_D_--_e_-_ e

HHDDHHSY$-I S¥S-1 8YS-1 SY$-I SY$-1 8YS-1 8Y$-1 $ySal $Y$'1

CLO COZL I_I_ERZH(] ?OF I_G ?O?CI_ ?ORAL TOr FN4 SUPPLY HI_?ZNQ COOI,D_
AIR ?I_P AIR ?ENP COI_ iq_ COIL P_ itl,lC-Pt_ I_i_'?RIC II:LIDCTRIC OkS I_,I_"I'RIC
P P BTU/HR B?UIHR I(i/ KW i0_ B'ruIHR KW

.... [ 2) .... ( 3) .... ( S) .... ( 6) .... (32) .... (33) .... (49) .... (451 .... (47)
125 1 0.0 61.4 0. 0. O.350 0.000 0.000 100. 0.0S0
125 2 0.0 5T.I 0. O. 0+350 0.000 0.000 100. 0.0S0
125 3 0.0 55.4 -lS04. 0. 0,353 0.003 0,003 3S40. 0.0S0
125 4 0.0 55,6 -2075. 0. 0.3S4 0.004 0.004 4403. 0.050
125 5 0.0 S5.6 -25i0. 0. 0.355 0.005 0.005 5051. 0.0S0
125 6 0.0 55.6 -2510. 0. 0.545 0.004 0.004 S039. 0.050
125 ? 0.0 55.6 -2155. 0. 0.715 0.004 0.004 4521. 0.050
125 8 0.0 55,6 O, O. 1.372 0,000 0.000 100. 0.050
i25 9 0.0 55.¢ -14511. 0. 0.857 0.026 0.026 22121. 0.0S0
12510 0.0 ?0,5 -7243. O. 0,544 0.013 0.013 11881. O.OSO
12511 0.0 70.6 -1045. 0. 0.349 0.010 0.002 2895. 0.050
12512 0.0 70.6 O. 0. 0.669 0.009 0.000 100. 0.050
12513 0.0 74.6 0. 0. 0.508 0,004 0.000 100. 0.050
12514 0.0 74.4 O. O. 0.446 0.003 0.000 100. O.OSO
12515 0.0 74.6 0 0. 0.448 0.004 0.000 100. 0.050
1251_ 0.0 74.4 0 0. 0,452 0.006 0.000 100. 0.050
12517 0.0 74.4 0 O. 0.641 0.010 0.000 100. 0.050
12510 0.0 73.2 0 O. 0.697 0.005 0.000 100. 0.050
12519 0.0 70.6 -3029 0. 0.746 0.005 0.005 5797. 0.0S0
12520 0.0 70.6 -3763 O. 1.168 0.007 0.007 6864. 0.050
12521 0.0 70.6 -4279 O. 1,169 0.000 0.008 7613. 0.050
12522 0.0 70.6 -5039 0. 1,170 0.009 0.009 8712. 0.050
12523 0.0 70.6 0 O. 1.161 0.000 0.000 100. 0.0S0
12524 0.0 64,8 0 0. 1.161 0.000 0.000 100. O.0S0

DAILY SI._MARY(J_U¢25)
IG1 0.0 55.6 -1451I. 0. 0.350 0.000 0.000 100. 0.050
MX 0.0 74.6 0. 0. 1.372 0.026 0.026 22121. 0.050
SM 0.0 1583.7 -49671. O. 16,001 0.140 0.009 89666, 1.200
AV 0,0 66.0 -2070. 0. 0.700 0.006 0.004 3736, 0.050

NOR1'HLY$UIQ4ARY(JAN)
KN 0.0 55.6 -14511. O. 0.350 0.000 0.000 100. O.OSO
NX 0.0 74.6 0. 0. 1.372 0.026 0.026 22121. 0.050
SN 0.0 1503.7 -49671. O. 16.801 0.140 0.089 096G6. 1.200
AV 0.0 66.0 -2070. 0. 0.700 0.006 0.004 3?36. O.OS0

11.47



SIDLE FAMILY RUIDEtICE ,,,WITH ATTACHEDSUNSPACE,u DOE-2.1E-001 Thu NOV11 lOJSlall D93SDL UUN 1

AYS-REP'2 • HOURLY-R_POR? PAGE 2 " 1
_w_-_Q___-__-_-___e__m_Q__-____

SYS*l SYS-1 SYS-1 gYS-1 SY$-I SYS-1 SY$-I SY8-1 SY$-I

CLO COIL IW?ERIM 701' 1470 TOT C1,O TO?H, ?07 PAM SUPPLY HEA?INO CO¢_lllO
AIR ?iMP AIR ?iMP COIL ivdR COIL I_IR ELEC*Iq_ EL_"?RIC EL_TRIC Okg i_CTRIC
P r B?U/H_ BTU/HR KW KW KN IEPU/HR Kid

.... (2) .... (3) .... (5) .... ($) .... (32) .... (33) .... (49) .... (45) .... (47)
? 6 1 0.0 76.5 O. 0. 0.300 0.000 0.000 100. 0.000
? 6 2 0.0 75.6 O. O. 0.300 0.000 0.000 100. 0.000
? 4 3 0.0 74.7 O. O. 0.30_ 0.000 0.000 100. 0.000
? 4 4 0.0 73.7 O. O. 0.300 0.000 0.000 100. 0.000
7 6 S 0.0 72.6 O. O. 0.511 0,O00 0.000 100. 0.000
7 6 4 0.0 72.6 O. O. 0,4tl 0,000 0.000 100. 0.000
? 6 ? 0.0 73.9 O. O. 1.322 0.000 0.000 100. 0.000
7 6 0 0.0 76.0 O. O. 0.781 0.000 0.000 100. 0.000
7 6 9 0.O ?S.4 O. O. 0.481 0.O00 0.000 100. 0.000
7 410 52.1 ?5.4 O. 21?0. 1.036 0.024 0.009 100. 0.51?
? 611 50.1 ?8.2 O. 4759. 1.425 0.034 0.018 100. 0.774

412 50.3 T0.2 O. 6095. i.415 0.039 0.023 100. 0.910
? 613 50.5 ?8.3 O. 7010. 1.459 0.043 0,026 100. 1.000
T 614 50.9 78.3 O. 7468. 1.510 0.048 0.029 100. 1.052
? 615 50.2 78.3 O, 8411. 1,611 0.049 0.032 100. 1.155
T 616 50.4 ?8.3 O. 8524. 1.807 0.052 0.033 100. 1.166
7 617 50.4 78.3 O. 8446. 1.858 0.051 0.032 100, 1.150
7 618 50.0 ?8.3 O. 8226. 1.09? 0.051 0.032 100. 1.136
7 619 50.5 78.3 O. 8115. 2.246 0.046 0.032 100. 1.094
? 620 50.1 ?8.3 O. 6562. 2,069 0.030 0.025 100. 0.921
T 621 0.0 ?8.3 0. O. 1.113 0.001 0.000 100. 0.000
T 622 50.9 75.4 O. 2869. 1.686 0.013 0.012 100. 0.561
? 623 50.2 78.2 O. 2635. 1.663 0.011 0.010 100. 0.540
? 624 0.0 78.2 O. O. 0.302 0.001 0.000 100. 0.000

DAILY $UiOLkRY(,,,_L 6)
I01 0.0 72.6 0. 0. 0.300 0.000 0.000 100. 0.000
liD( 52.1 78.3 O. 8524. 2.266 0.052 0.033 100. 1.166
b"N 657.5 1840.2 O. 81298. 28.0T4 0.493 0,312 2400. 11.99i
AV 37.4 76.7 O. 3387. ],170 0.021 0.013 100. 0.500

NOtfI'HLYSUMIOQtY(JUL)
)W 0.0 72.6 O. O. 0.300 0.000 0.000 100. 0.000
SIX 52.1 78.3 O. 8524. 2.266 0.052 0.033 100. 1.166
9N 657.5 1840.2 O. 81298. 28.074 0.493 0.312 2400. 11.591
AV 27.4 76.7 0. 3387. 1.170 0.021 0.013 100. 0.500

YEARLY$t,_MARY
tot 0.0 55.6 -_4511. O. 0.300 0.000 0.000 100. 0.000
MX 52.1 ?8.3 O. 8524. 2.266 0.052 0.033 22121. 1.166
SM 657.5 3424.0 -49671. 81298. 44.876 0.633 0.401 92066. 13.191
AV 13.7 71.3 -1035. 1694. 0.935 0.013 0.008 1910. 0.275

11.48
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SZNOLEFH4ILY RI_IDENCE ===WITH ATT&CH£DSUNSPAC£=== DOR-2.1E-001 Thu Nov 11 I0551111 19935DL RUN ]

SY$-REP-2 t HOUP.LY-REPORI' PAGE 1 " 2

)IMDDHH SY$-I $Y$-I $Y9-I SY$-1 SYS-I 5Y$-i $Y$-I $Y$-1 SY$-1 SYS*I

LA?Drr PLR PLR COOL-CAP COOL-gH EIR EIR £IR COOLIH(] SENSIBLE
COOLINO COOLINO HEA?ItlO F(NB, DE) F{k/B,DB) F(NB, D8) r (PLR) CAPACI?Y CAPACI?Y
ETU/HR FEAC.OR FPAC.OR FRAC.OR FP,AC.OR FP,AC,OR FRAC.OR B?U/B?U B?U/HR BTU/HA

HULT. MUL?. MUTT. MULT. MUL?. NUL?.
.... (48) .... (61) .... (62) .... (63) .... (64) .... (66) .... (67) .... (68) .... (?0) .... (?1)

125 I O. 0.000 0.000 0.98? 1.349 0.000 0.000 0.0000 23490. 11024.
125 2 0. 0,000 0.000 0.987 1.369 0.000 0.000 0.0000 23690. 10093.
125 3 0. 0.000 0.030 0.98? 1.369 0.000 0.000 0.0000 23690. 10044.
125 4 O. 0.000 0.041 0.98? 1.369 0.000 0.000 0.0000 23690. 10043.
125 5 O. 0.000 0.050 0.987 1.369 0.000 0.000 0.0000 23690. 10043.
125 6 O. 0.000 0.050 0.987 1.369 0.000 0.000 0.0000 23690. 10043.
125 7 O. 0.000 0.043 0,98? 1.369 0,000 0.000 0.0000 23690. 10044.
125 8 O. 0.000 0.009 0.987 1.369 0.000 0.000 0.0000 23690. 10044.
125 9 O. 0.000 0.290 0.987 1.369 0.000 0.000 0.0000 23690. 10045.
12510 O. 0.000 0.145 0.98? 1.369 0.000 0.000 0.0000 23690. 16427.
12511 O. 0.000 0.021 0.987 1.369 0.000 0,000 0.0000 23690. 16469.
12512 O. 0.000 0.000 0._87 1.369 0.000 0.000 0.0000 23690. 16505.
12513 O. 0,000 0.000 0.987 1.369 0.000 0.000 0.0000 23690. 18788.
12514 O. 0.000 0.000 0 987 1.369 0.000 0.000 0.0000 23690. 18699.
12515 O. 0.000 0.000 0 987 1.369 0.000 0.000 0.0000 23690. 18790.
12516 O. 0.000 0,000 0 987 1.369 0.000 0.000 0.0000 23690. 18720.
12517 O. 0.000 0.000 0 98? 1.369 0.000 0.000 0.0000 23690. 18683.
12518 O. 0.000 0.005 0 987 1.369 0.000 0.000 0.0000 23690. 18020.
12519 O. 0.000 0.061 0 987 1.369 0.000 0.000 0.0000 23690. 16508.
12520 O. 0.000 0.075 0 987 1.369 0.000 0.000 0.0000 23690. 16492.
12521 O. 0.000 0.086 0 987 1.369 0.000 O.OOO 0.0000 23690. 16488.
12522 0. 0.000 0.I01 0 98? 1.369 0.000 0.000 0.0000 23690. 16486.
12523 O. 0.000 0.000 0 98? 1.369 0.000 0.000 0.0000 23690. 16481.
12524 O. 0.000 0.000 0 987 1.369 0.000 0.000 0.0000 23690. 13036.

DAILY SUMMARY(JAN 25)
HN O. 0.000 0.000 0.98? 1.369 0.000 0.000 0.0000 23690. 10043.

O. 0.000 0.290 0.987 1.369 0.000 0.000 0.0000 23690. 18790.
SM O. 0.000 1.008 23.690 32.852 0.000 0.000 0.0000 56856]. ]48016.
AV 0. 0.000 0.042 0.987 1.369 0.000 0.000 0.0000 23690, 14501.

HONTHLY9U_4ARY (JAN)
14N 0. 0.000 0.000 0.98? 1.369 0.000 0.000 0.0000 23690, 10043.
MX O. 0.000 0.290 0.98? 1.369 0.000 0.000 0.0000 23690. 18790.
SM O. 0.000 1.008 2].690 ]2.852 0.000 0.000 0.0000 568563. ]48016.
AV 0. 0.000 0,042 0.987 1.369 0.000 0.000 0.0000 23690, 14501.
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SINGLE FAMILY RESIDENCE ===WITH ATTACHED SUNSPACE=== DOE-2.1E-001 Thu NOV 11 10z51z11 19935DL RUN 1

SYS-REP-2 = HOURLY-REPORT PAGE 2 - 2
........................................................................ ° ........................................................

3 SYS-I SYS-I SYS-I SYS-I SYS-I SYS-1 SYS-I SYS-1 SYS-1 SYS-1

LATENT PLR PLR COOL-CAP COOL-SH EIR EIR EIR COOLING SENSIBLE

COOLING COOLING HEATING F (k30DB) F (WB0DB) F (WB,DB) P (PLR) CAPACITY CAPACITY

BTU/HR FRAC.OR FRAC.OR FRAC.OR FRAC.OR FRAC. OR PEAC.OR BTU/BTU BTU/HR BTU/HR
MULT. MOLT. MULT. MULT. MULT. MOLT.

.... (48) .... (61} .... (62) .... (63) .... (64) .... (66) .... (67) .... (68) .... (70) .... (71)
7 6 1 O. 0.000 0.000 0.987 1.369 0.000 0.000 0.0000 23690. 19929.
7 6 2 O. 0.000 0.000 0.987 1.369 0.000 0.000 0.0000 23690. 19415.
7 6 3 O. 0.000 0.000 0.987 1.369 0.000 0.000 0.0000 23690. 18861.
7 6 4 O. 0.000 0.000 0.987 1.369 0.000 0.000 0.0000 23690. 18288.
7 6 5 O. 0.000 0.000 0.987 1.369 0.000 0.000 0.0000 23690. 17653.
7 6 6 O. 0.000 0.000 0.987 1.369 0.000 0.000 0.0000 23690. 17650.
7 6 7 O. 0.000 0.000 0.987 1.369 0.000 0.000 0.0000 23690. 18442.
7 6 8 O. 0.000 0.000 0.987 1.369 0.000 0.000 0.0000 23690. 20088.
7 6 9 O. 0.000 0.000 0.993 1.316 0.000 0.000 0.0000 23836. 18419.
7 610 313. 0.093 0.000 0.976 1.263 0.857 0.206 0.0754 23416. 17574.

7 611 557. 0.204 0.000 0.973 1.380 0.873 0.303 0.1131 23351. 21055.

7 612 734. 0.261 0.000 0.972 1.369 0.881 0.354 0.1331 23321. 20920.
7 613 968. 0.300 0.000 0.973 1.363 0.889 0.388 0.1473 23361. 20821.
7 614 757. 0.322 0.000 0.968 1.341 0.891 0.406 0.1546 23222. 20476.

7 615 961. 0.363 0.000 0.966 1.369 0.900 0.442 0.1700 23189. 20952.
7 616 959. 0.368 0.000 0.966 1.361 0.900 0.447 0.1716 23193. 20829.

7 617 1102. 0.363 0.000 0.970 1.360 0.899 0.442 0.1698 23278. 20819.

7 628 913. 0,354 0.000 0,967 1.344 0.899 0.435 0.1671 23207. 20546.

7 619 778. 0.348 0.000 0.971 1.355 0.873 0.430 0.1603 23294. 20730.
7 620 754. 0.280 0.000 0.978 1.377 0.849 0.370 0.1339 23473. 21075,

7 621 0. 0.000 0.000 0.984 1.372 0,000 0.000 0.0000 23615. 20979.

7 622 366. 0.121 0.000 0.986 1.313 0.820 0.231 0.0809 23654. 18378.

7 623 337. 0.111 0.000 0.988 1.371 0.819 0.222 0.0778 23711. 20917.

7 624 0. 0.009 0.000 0.989 1,356 0.000 0.000 0.0000 23746. 20678.

DALLY SU_O4ARY (JUL 6)
MN 0. 0.000 0.000 0.966 1.263 0.000 0.000 0.0000 23189. 17574.

MX 1102. 0.368 0.000 0.993 1,380 0.900 0.447 0.1716 23836. 21075.

SM 9499. 3.497 0.000 23.516 32,560 11.349 4.677 2.7547 564387. 475483.

AV 396. 0.146 0.000 0.980 1,357 0.473 0.195 0.0731 23516. 19812.

MONTHLY SU_94ARY (JUL)
MN 0. 0.000 0.000 0.966 1.263 0.000 0.000 0.0000 23189. 17574.

MX 1102. 0.368 0.000 0.993 2.380 0.900 0.447 0.1716 23836. 21075.

SM 9499. 3.497 0.000 23.516 32.560 11.349 4.677 1.7547 564387. 475483.

AV 396. 0.146 0,000 0.980 1.357 0.473 0.195 0.0731 23516. 19812.

YEARLY SUMMARY

MN 0. 0.000 0.000 0.966 1.263 0.000 0.000 0.0000 23189. 10043.

MX 1102. 0.368 0.290 0.993 1.380 0.900 0.447 0.1716 23836. 21075.

SM 9499. 3.497 1.008 47.206 65.412 11.349 4.677 1.7547 1132950. 823499.

AV 198. 0.073 0.021 0.983 1.363 0.236 0.097 0.0366 23603. 17156.
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SINGLE FAMILY RESIDENCE ===WITH ATTACHED SUNSPACE=== DOE-2.1E-001 Thu Nov 11 10:51:11 19935DL RUN 1

SYS-REP-2 = HOURLY-REPORT PAGE 1 - 3
.. .......... ........ ......................... .... ................. ... ........ ..-. ................... . ................ . .... .......

14_DDHH PLANT-I PLANT-1 PLANT-I

COOLING HEATING ELECTRIC
LOAD LOA_ LOAD
BTU/HR BTU/HR KW

....( 1) ....( 2) ....( 3)
125 1 0. 0. 0.350
125 2 0. 0. 0.350
125 3 O. O. 0.353
125 4 0. 0. 0.354
125 5 0. 0. 0. 355
125 6 O. 0. 0.565
125 7 0. 0. 0.715
125 8 0. 0. 1.372
125 9 O. O. O.857
12510 0. 0. 0.544
12511 0. 0. 0.549
12512 O. 0. 0.669
12513 0. 0. 0.508
12514 0. 0. 0.446
12515 0. 0. 0.448
12516 0. 0. 0.452
12517 0. 0. 0.641
12518 O. 0. 0.697
12519 O. O. 0.746
12520 O. O. 1.168
1.'2521 O. O. 1.169
12522 0. 0. 1.170
12523 O. 0. 1.161
12524 0. 0. 1.161

DAILY SUTg_LRY (JAN25)
MN 0. 0. 0.350
FiX O. O. 1.372

..

SM 0. 0. 16.801
AV 0. 0. 0.700

MONTHLY SUMMARY (JAN}
MN O. O. 0.350
MX 0. 0. 1•372
SM 0. O. 16.801
AV 0. 0. 0.700
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SZNGLEFAMILY R£SIDENCE ===WZTHATTACHEDSUNSPACE=== DOE-2.1E-001 Thu NOV11 10:51"11 1993SDL RUN 1

SYS-REP-2 = HOURLY-REPORT PAGE 2 - 3
.... ...... . ................ .. .... .. ............................ . ............. . ............ ... ...... . ...... ....... .... . ...........

PLANT-1 PLANT-1 PLANT-1

COOLING HEATING ELECTRIC
LOAD LOAD LOAD
BTU/HR BTU/HR KW

.... ( 1) .... ( 2) .... ( 3)
7 6 1 0. 0. 0.300
7 6 2 O. O. 0.300
? 6 3 O. O. 0.300
7 6 4 0. 0. 0.300
7 6 5 O. 0. 0.511
7 6 6 0. 0. 0.661
7 6 7 0. O. 1.322
7 6 8 0. 0. 0.781
7 6 9 O. 0. 0.481
7 610 0. 0. 1.036
7 611 0. 0. 1.425
7 612 0. 0. 1.415
7 613 O. O. 1.459
7 614 0. 0. 1.510
7 615 0. 0. 1. 611
7 616 O. O. 1. 807
7 617 O. 0, 1.858
7 618 0. 0. 1. 897
7 619 0. 0. 2.266
7 620 0. 0. 2.069
7 621 0. 0. 1.113
7 622 O. 0. 1.686
7 623 0. 0. 1.663
7 624 0, 0. 0.302

DAILY StR_4ARY(JUL 6)
!_ O. O. 0.300
)4X 0. 0. 2.266
SM O. 0. 28.074
AV 0. 0. 1.170

MONTHLY SIRQ4ARY(JUL)
101 O. O. 0.300
14X O. O. 2.266
SM 0. 0. 28.074
AV 0. 0. 1.170

YEARLY SUMMARY
)Oi O. O. 0.300
MX O. O. 2.266
SM 0. O. 44.876
AV O. O. 0.935
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Parameterized Building

Input before macro processing

$..... flle = samp7.inp ........... DOE2.ZE sample run 7 .......................
S..... Parametrized building uslng Input Macros

tt_n'lte

input LO_S ..
lllncludesllent samp71oc.lnc

run-period JAN 1 1981 THRU DEC 31 1981 ..
loads-reportverlfication=(LV-B,LV-D,LV-F)..

LOCATION[chlcago] azimuth = 0 ..

WA-I-2 = layers materlal = (WD01,PW03,IN02,GP01)
RB-I-I = layers material = (RG01,BR01,IN22,WD01) i'f-r = .76 ..
WALL-typl = constructlon layers = WA-I-2 ..
ROOP-typl= construction layers = RB-I-I ..
lWF-typl = construction u = 0.5 ..
FLOOR-typI= construction u = 0.05 ..
GT-typl = glass-type p=l s-c=.60 ..

$..... SPACE CONDITIONS..... $

OCC-SCH= schedule THRU DEC 31 (WD) (1,7)(0) (8,17)(I) (18,24)(0)
(WEN)(1,24)(0) ..

CORE-LITE-SCH= schedule THRU DEC 31 (WD) (I,6)(0) (7,18)(I) (19,24)(0)
(WEN](1,24)(0) ..

INF-SCH= schedule THRU DEC 31 (WD) (1,7](0) (8,17)(I] (18,24)(0)
(_) (1,24)(0) ..

PERIM-LITE-SCH=schedule THRU DEC 31 (WD) (I,6)(0) (7,18)(.8) (19,24)(0)
(WEH)(1,24)(0) ..

CORE= space-condltlons t = (75)
people-schedule = OCC-SCH people-heat-gain = 450

a_ea/person = 100
lighting-schedule = CORE-LITE-SCH

llghttng-w/sqft = 2
light-to-space = .75 light-to-return = .25

tnf-method = AIR-CHANGE lnf-schedule = INF-SCH
air-changes/hr = 0.8

z-type = CONDITIONED ..
PERIM= space-conditions like CORE

_urea/person = 90
lighting-schedule = PERTJ_-LITE-SCH
atr-changes/hr = 0.6 ..

$...... set some macros for glass type and constructions.

tlsetl GLASS_TYPE GT-typl,
|lsetl __CONS WMJ,-typl
Ilsetl I_/_CONS IWF-typl
tlsetl ROOF_CONS ROOF-typl
I|aetl UGF_CONS E_OOR-typl

t|include sa_pTltb, inc

t15 .... now generate each floor.
#IS
#|$ ! W D H perlm_D window space conditions for
l|$ frac core north south east west
It$ ................................................
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$
..... ground floor
FLOOR[ g, I00, 50, I0, 15 , .200 CORE, PERIM, PERIM, PERIM, PERIM )
S..... Ist floor
FLOOR[ I, 100, 50, 10, 15 , .300 CORE, PERIM, PERIM, PERIM, PERIM ]
$..... top floor
FLOOR[ t, I00, 50, I0, 15 , .30, CORE, PERIM, PERIM, PERIM, PERIM ]

end ..
compute LOADS ..
|top ..
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Parameter|zed Building

Include file for building location

INCLUDE FILE FOR BUILDING LOCATION FOR PARAMETRIZEDBUILDING
u=sli=m--mwwsm_=m m= =_z=s=w==mmE==mmws=zs_mlzBz=m_ wai=w== m_===

##$ file : sampTloc,inc
II$
##$ This file contains the LOCATION[Name]macro, that produces the
ll$ 'buildlng-location' command. Here 'Name' is the name of the
I#$ city.
##$ An example of usage is :
l#$ LOCATION[chlcago] azimuth = 0 ..
l#$
ildef LOCATION[Name]
|#nolist
building-location
##if #[Name eqs boston]

let = 42.37 Ion = 71.07 alt = 50 t-Z - 5
##elsetf #[Name eqs newyork]

let : 40.72 Ion = 74.00 alt = 50 t-z = 5
##elseif #[Name eqs philadelphia]

let : 39.95 Ion = 75.17 alt = 50 t-z = 5

##elseif #[Name eqs detroit]
fat = 42.33 Ion = 83.00 alt = 600 t-z = 5

##elseif #[Name eqs chicago]
1at = 41.88 lon = 87.63 alt = 600 t-z = 6

##elseif #[Name eqs sanfrancisco]
let = 37.78 Ion = 122.42 alt = 50 t-z = 8

##elseif #[Name eqs losangeles]
fat = 34.07 Ion = 118.25 alt = 50 t-z = 8

##elsetf #[Name eqs sandiego]
let = 32.72 Ion = 117.15 sit = 50 t-z = 8

##elself #[Name eqs phoenix]
let : 33.45 Ion = 112.07 alt = 1000 t-z = 7

##else
Abort -- building location undefined in file : samp71oc.inc
##endi f

##$ default_ for all locations:
hol = YES daylight-savings= YES

##llst

##enddef Include file for floor and space macros

INCLUDEFILE FOR FLOOR AND PERIMETERSPACE MACROS FOR PAP,AMEI'RIZEDBUILDING
===========================================================================

l#$ file .. sampTlib.inc
#15
#I$ This file contains the FLOOR[...]and PERIM-SPACE[...]macros.
#l$ The FLOOR[...]macro is used for specifyingone floor of the
##$ building with given dimensions. It uses the PERIH-SPACE[...]
#1$ macro to create the perimeter spaces.
#15
#_$ .......................................................................

#l$ The followingmacro defines one floor of the building.
#IS Its arguments are :
##$ floor_NUM : g for ground floor_ 1 for first floor s
#iS 2 for second floor; etc. _ t for top floor .
#15 s for single floor building.
#l$ floor_W : floor width.
#l$ floor_D : floor depth.
##$ floor_H : floor height.
##$ floor_perim_D : depth of the perimeter spaces.
#l$ floor_winFrac : window to wall ratio for exterior surfaces.
##$ cond_C : u-name of space conditions for the interior space.
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o

#IS condH t u-name of space conditions for the north space.
t15 In addition, the following macros must be set to define glass type,
t15 and wall constructlonsz
|15 GLASS_TYPE glass type of windows.
tlS EW_CONS exterior-wall construction,
ItS I__CONS interior-vail construction,
ItS ROOF_CONS roof construction.
|IS OGP_CONS underground-wal 1, floor construction.
#IS WINDOW_HEIGHTwindow height. ( default = 3,0 )
#IS .......................................................................
tt_
|tdef FLOOR[f loor_Nt_, floor_N, floor_D, floor_H, floor_perLm_V, floor_wlnPrac

,cond_C, cond_N, cond_S, cond_Z, cond_W]
t15
I1$ ---> I I<--- ¢loor.J_rim_V
01$
llS
I15 .......... _ ..........
I15 I\ /I ^
It$ I \ _N / I I
tt$ I _ / I I
I15 I ................... I I
I15 w I I w I
t15 w I I w I
t1$ w _W I _C I _E w floor_D
t1$ w I I W I
It$ w I I w I
tt$ I ................... I I
I15 I / \ I I
t15 I / _S \ I i
t15 I/ \1 V
t15 .......... _ ..........
I15
t15
It$ < ........ floor_W ....... >

tlS
lllfndef WINDOW_HEIGHT
llsetl WINDOW_HEIGHT 3.0

ltendif
I1$

Ilifndef Z-SP
tlsetl Z-SP 0

Ilendlf
tlS

Ilset! FLOOR-HEIGHT floor_H
#lsetl FLOOR-NUM fl oor_NuH
llsetl FLOOR-PERIH-D floor_perim_D

IIS
#lsetl SP-NAM0 i['SP_" I/ floor_HUH]

tt$
llsetl AREA-SP l( floor_perim_D * l[ floor_W - floor_perim_D ] ]
I[SP-NAMO[] /! '_N']= PERIM-SPACE[_N, floor_W, floor_D, Z-SP[],IS0

, ARBA-SP[]. fZoo"_W, (loor_wlnFrac
, cond_N }

IISP-NAM0[] II "_S'] = PERIH-SPACE[_S, 0, 0, Z-SP[], 0
, AREA-SP[], floor_N, floor_wlnPrac
, cond_S ]

llsetl AREA-SP I[floor_perim_D * I[ [loor_D - floor_perim_D ] ]
I[SP-NAH0[] // '_E'] = PERIH-SPACE[_E, floor_W, 0, Z-SP{], -90

, AREA-SP[], floor_D, floor_wlnFrac
, cond_E ]

tlsetl ARFA-IW l[ 1.4142 * l[ floor_perim_D • floor_H ] ]
Ilif I[AREA-IW[} GT 0 ]
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interior-_rall area = AREA-I_[]
next -to = #[ SP-NAHO[] /I "_N' ]
construction • IN_CONS[] ..

interior-wall area • AP.#.A-_[]
next-to = l[ SP-NAH0[] I/ "_$' ]
construction • IN_CONS[) ..

tlendtf

I[SP-NAH0[] // °_W'] = PERIH-SPACE[ _W, 0, floor_D, Z-SP[], 90
, ARF.A-SP[], floor_D, floor_wtnPrac
, cond_W]

tlif I[_PA-IN[] _Po ]
interior-wall lurea . J_EA-IN[]

next-to = l[ SP-NN40[] // "_N' ]
construction = l"__CONS[] .

interior-wall iurea • _tP.A-IN[]
next-to = I[ $P-NAH0[] // "_$' ]
construction • I__CONS[] ..

llendtf

$ ........ Core space ........ $
tlsetl ¢HP1 I[ 2 • floor_perim_D ]
Ilsetl AREA-SP I[ l[floor_W - TMPI[]] * I[floor_D - ¢HPI[]] ]
tttf t[ _EA-SP[] OT 0 ]

#(SP-N/_HO[] // '_C'] = space x = floor_perinLD y = floor..perJJ__D
z = Z-SP[] azimuth • 0 area = AREA-SP[]
volume = |[ AREA-SP[] • FIX)OR-HPIOHT[] ]
space-condltJons=cond_C •.

interior-wall area = I( I[floor_W- _4P1[]] * floor_H ]
next-to = |[ SP-NAH0[] // "_S" ]
construction = IN_CONS[] ..

Interlor-_all area : I[ l[floor_W- ¢MPI[]] " floor_H ]
next-to = I[ SP-NAM0[] // "_N" ]
construction = IN_CONS[] ..

interior-wall area = i[ I[floor_D - TMPI[]] " floor_H ]
next-to = l[ SP-NAM0[] // '_E" ]
construction = IN_CONS[] .

interlor-wall area : l[ l(floor_P- THPI[]] • floor_H ]
next-to = t[ SP-NAblO[] // "_W" ]
construction = IN_CONS[] ..

Ilif l[ floor_NUM BQ$ *g" ]
underground-floor area = AREA-SP[] construction= UGF_CONS[] ..

llelse
interior-wall area = AREA-SP[]

next-to : I[ I['SP_" // FbOOR-PREV[]] // "_C']
construction = IN_CONS[] ..

llendif

Ilif #[ floor_NUN EQS "t" ]
roof x = floor_perim_D y : floor_perim_D

h = I[floor_D - #( 2 " floor.j>erim_P] ]
w = l[floor_W - l[ 2 * floor_perim_D ] ]
construction= ROOF_CONS[] ..

tlendlf
Ilendif
ItS
tt$ update the z-coordinate.
|lsetl Z-SP I{ Z-SP[] + FLOOR-HEIGHT[] ]
Itsetl FLLX)R-PREV floor_NUH
tlS

l|enddef

tlS
ll$ ........................................................................
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t#$ The following macro defines one perimeter space.
015 Its aurgu_ents are ,
its entree , part of the name of apace. ( N, S, E, W )
Oil xx,yy,zz ; X, Y, z location of the apace.
115 8aZim s Jpace azimuth.
115 aarea t space area.
lOS awldth , Space width.
1#$ swlnFrac : windo_ to wall ratio of exterior surfaces,
|i$ apace_cond , u.name of mpace conditions.
115 Thts macro uses the PLOOR-X_[], PIXX)R-HEIOHT[]and WINDOW_HEIGHT[]
|15 that are let by the FLOORMcro.
115 It alao uses ,
#iS GLASS_TYPEmacro to met the glass-type of windows.
ItS IE__CON$ macro to set the exterlor-wall construction.
liS I__CONS macro to met the interior-wall construction.
llS ROOF_CONSmacro to set the roof constructlon.
llS UGP_CONS macro to set the underground-wall,floor construction.
SiS................... - ...................................................
SIS
lldef PERIM-SPACE[shame,xx, yy, zz, sazlm, am.tea,swi dth, r_InPrac, space_tend]

|pace X • xx y s yy Z = ZZ azimuth = sazim area • $area
volume = 0[ sautes • FLOOR-HEIGHT[] ]
space-condltlons - space_cond ..

exterlor-wall x • 0 y • 0 azimuth = 0 h = F_3OR-HEIGHT[]
w = swidth construction = _W_CONS[]_.

llsetl THPI t[ ttswinFrac • I[PI_OOR-HEIGHT[] • swldth]] / WiNDOW_HEIGHT[]]
B

tlif t[ THPI[] G'P0 ]
window x = t[ I[swtdth - TNPI[]] / 2 ]

y=3.0
w = TMPI[} h = WINDOW HEIGHT[]
glass-type = GLASS.TYPE[] ..

I tend t f

lllf l[ I[FLOOR-NUM[]EOS "g'] or I[D'LOOR-NUN[]EOS "s'] ]
underground-floor alea = sazea construction • UGP_CONS[] ..

Ilelse
interior-wall area = salsa construction = rW_CONS{]

next-to = i[ II'SP_" // I_OOR-PP_[]] 1/ sna_e ] ..
ilandif ""

lilf tl IIPLOOR-NUH{] EOS "t'] or IIPI_)OR-I_[] £05 "s'] ]
roof x = 0 y = 0

h = FLOOR-PERIM-D[]
w = I[ swidth - FLOOR-PERIM-D[]]
construction= ROOF CONS[] ..

tlendif
|iS
llenddef
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Parametertzed Building

Input showing macro evaluation steps

" 1 • $..... file s samp?.inp ........... DOE2.]£ aamp]e run ? .......................
• 2 * $..... Pa.rametrlzed butlding using Input Hacroe

| 4 t iiwTite
• 5 *
" 6 * input LOJ_I)S..
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I .......

LDL PROCESSOR INPUT DATA

Thu Nov 11 lltl4aS8 1993LDL RW 1

I ? t llln¢ludesllent 8ulp?loc.tnc
file : IHi%,'T2.TNP

• O *
• 9 • run-period J_ 1 1901 TI4RU DEC31 1981 .,
• 10 • loads-report verifi©atlon.(LV-D,LV-D, LV-F) ..
• 11 •
• 12 • LOCATIONIchlcago] Ul_th = 0 ..

• 11 36 ttlliSt
• 13 •
• 14 t WA-1-2 = layers el,oriel • (WD01,Rt03,Ilt02,0P01} ..

• 15 ' i_-1-1 • layers material = (RO01,BR01,IN22,WD01) l-t-r • .76 ..
• 16 • N;_L-typl = construction layers • WA-1-2 ..
• 17 • itOOF-typl • construction layers - RB-I-1 ..
• 10 • I_P-typl • construction u • 0.5 ,.
• 19 • I_X)R-typl• construction u- 0.0S ,.
• 20 • OT-typI • glass-type p,1 s-on.60 ..
• 21 •
• 22 * $..... SPACECOIIDITIONS..... $
• 23 *
• 24 * OCC-SCH, schedule ?HRU DEC 3_ (k_)) (1,?)(0) (0,17)(1) (10,24)(0)
• 25 • (_) (1, 24) (0) ,.
• 26 * COI_-LITE-SCH: schedule TNRUDEC 31 (WD) (1,6)(0) (7,18)(1) (19,24)(0)
• 2"] * (W_) (1,24) (0) ,.
• 20 • IHF'SCH= schedule THRODE' 31 (WD) (1,7)(0) (e, 17)(1) (1e,24)(0)
• 29 * (k_) (1,24) (0) ,.
• 30 * PERIM-L1TE-SCH=schedule ?HRUD_C 31 ()n)) (1,6)(0) (7,18)(.8) (19,24)(0)
• 31 * (W_) (1,24) (0) ,.
• 32 °
• 33 * CORE= space-condiClons t - (75)
• 34 * people-schedule : OCC-$CH people-heat-gain : 450
• 35 * area/person = 100 .'
• 36 " lighting-schedule • CORE-LITE-SCH
• 37 * lighting-w/iqft • 2
• 38 • light-to-space = .75 light-to-return = .25
• 39 ° Inf-method • AIR-CI4N_E inf-lchedule . INI_-SCH
• 40 * air-changes/hr = 0.e
• 41 * Z-type = CONDITIONED ..
• 42 * PERZM= space-conditions like CORE
• 43 * area/person • 90
• 44 * lighting-schedule • PERIM-t.ITE-SCH
" 45 * air-changes/hr= 0.6 ..
• 46 *
• 47 * $...... set some macros for glass type and constructions.
• 48 *
t 49 I lOs,t1 GLASS_TYPE OT-typl
t 50 t Ilsetl EW_CONS WALL-typl
I 51 I tlset; IW_COHS IWF'-typl
I 52 I llsetl ROOF_CONS ROOP-ty_l
I 53 I |lsetl UGP_COH$ Fl_3OR-typl
" 54 *
I 55 t lllnclude sampTlib.inc

1 I 1 I I15 file : samp711b,inc
1 t 2 I I15
1 t 3 I ItS ?his file contains the F13)OR[..,1 and PERII4-SPACE(...} macros.
1 I 4 1 tt$ The FLOOR[...] macro is used for specifying one floor of the
1 I 5 I IIS building with given dimensions. It uses the PERII4-SPACE[.. ,]
1 t 6 I II$ macro to create the perimeter spaces.



F

1 # 7 ! gl$
1 t $ ! tlt_ .......................................................................
I I 9 1 IOS The followlng macro defines one floor of the louildlng.
I I 10 I II$ ]tl argu_entll llze ,
1 t 11 I i15 floor_l_.M , g for ground floor: I for ftrlt floor s
1 ! 12 t JJ$ 2 for second floor_ etc, I t for top floor .
1 I 13 I SiS S for single floor building.
I I 14 J IIS floor_W s floor width.
I I 15 # II$ floor.D s floor dipth,
1 | 16 | J|$ floor_H , floor height.
1 t 17 t tl$ floor.porbLD s dlpth of the plr_ter spaces.
1 I 10 t its floor.vinPrac s window to vall ratio for exterior surfaces.
1 t 19 t lie ¢ond_C : u-ns_ of space conditions for the interior space.
1 I 20 1 115 cond_N s u-name of space condltlo_l for the north space.
I I 21 1 II$ In addition, the foIlowlng macros must be let to detlne gills type,
1 t 22 I tt$ and will] constructlonl_
1 I 23 t I15 GLASS_TYP£ gllll type of wlnd_l.
1 1 24 t I15 I__CON$ exterlor-wall construction.
1 i 25 I II$ IW_CONS Interior-wall conetructlon.
1 1 26 l I15 ROOF_CONS roof con|tructlon.
i I 27 1 II$ UOF_CONS underground-wll,floor construction.
1 I 28 1 II$ WII_OW_H£%GH?wlndow height. ( _Ifault = 3.0 )
1 I 29 t It$ .......................................................................
1 1 30 1 II$
1 t 31 I tldef FLOOR[floor_NUH,floor_W, floor_O, floor_H,floor_pirim_D, floor_winPrac
1 I 32 t ,cond_C, cond_N, cond_S, cond_£, cond_W] •
1 t 33 t II$
1 t 34 I ItS --->l I<--- floor_perlm_D
1 I 35 I t15
1 t 36 I t15
1 t 37 I I15 ....................
1 l 38 I I1$ I\ I I ^
1 I 39 I I15 I \ _N t I I
1 i lO I tt$ I \ / I I
1 t 11 I t15 I ................... I I
1 I 42 t It$ w I i w I
1 l 43 I I15 w I I w I
1 t 44 I lt$ w _W i _C I _E w floor_D
1 t 45 I ItS w I I w I ..
1 I 46 t I15 w I I w i
1 t 47 I l#$ I ................... I )
1 t 48 I t15 I / \ I I
1 t 49 t I15 I I _S \ I I
1 t 50 t t15 I/ \1 v
1 l 51 t t15 .......... _ ..........
1 t 52 t 1t$
1 I 53 I I15
1 t 54 t 015 < ........ floor_W ....... •
1 I 55 I 11$
1 t 56 I Ilitndef WINDOW_HEIGHT
l 1 57 t ttsetl WINDOW_HEIGHT3.0
1 I 58 t tlendif
1 t 59 1 lt$
1 t 60 I Illtndef Z-SP
1 1 61 I Ilsetl Z-SP 0
I I 62 I Itendif
1 t 63 I IIS
1 1 64 I ttsetl FLOOR-HEIGHT fl_r_H
1 t 65 I Ilsetl FLOOR-NUH floor_NUM
1 t 66 I Ilsetl FIX:)OR-PER_-D floor_l_rim_D
1 t 67 t IIS
1 I 68 I Ilsetl SP-NAHO I['SP_" // fl_r_Nt_t]
1 I 69 I IlS
1 I 70 I tlsetl AREA-SP I[ floor_perim_D* I[ floor_W - floor_perim D ] ]
I 1 71 t liSP-lifO[} // "_N'] : PERIN-SPACE[ _N, floor_W, floor_D, Z-SP[),180
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1 i 72 i , kP.FA-SP[], floor.)/, floor.winPrac
1 i 73 i , cond_N )
1 1 74 1
1 t 75 I t15P-_4013 tl '_S') • PE_IN-$PACE[ .S, 0, 0, Z-SPI), 0
1 l 76 I , kRFA-SPI], floor.W, floor_winPrac
1 i 77 0 , cond_$ )
1 ! 78 l
1 | 79 t tisetl ARF_-SF Ilfloor..perLm.D * |[ floor_D - tloor.per_m.D ] ]
1 i O0 I iISP-NA)I0[] // "_E'] • PERIN-$PAC_[ .|, floor.M, 0, Z-$P[], -90
1 t tl t , )d_EA-SFI], floor.D, tloor.vlnrrac
1 t 82 I , cond.l ]
l t 83 i tisetl AREA-11_ i| i.4i42 * i[ floor_perL_D * floor.H ] ]
1 l 04 I Ollf IIAREk-I_III 0¢ 0 !
1 t 85 I lntortor-utll area = kl_-l_i]
1 l 06 1 next-to, If IP-IIH,10[I II *_N" ')
1 t 87 I eonsCrucL +on = Iw.COtlSl) ,.
1 l el I Interior-_II area = A,RIA-I'_I]
l I e9 I next-to. It IP-NANOI} // "_S' )
I t 90 I ¢_nsLFuctton • IW.COtlSI] ..
1 | 91 t tlendtf
l I 92 l

1 l 93 I IISP-NN40[) I/ "_W] • N_RII4*SPACE[_W, 0, floor.D, Z-SPI), 90
1 I 94 t , N_A-BP[], floor_D, floor_vinPrac
I l 95 t . ©onC.W ]
1 t 96 t Iltf IIAREA-I_/[| (71'0 ]
1 i 97 I Interlor-vall area • AUA-IW[]
1 t 98 I next-Co • Ii ;P-NAH0[] // "_ti' ]
1 I 99 II construction • IW_CON$[] ,.
1 I 100 I Interior-vail area = MWJ_-1_/[]
1 I 101 I next-to • I1 9F-IO.q0[] // '_S" )
] I 102 I construction • IM_CONS[| ..
1 t 103 i tlendJf
I I 104 l
1 t 105 t $........ Core space ........ $
1 t 106 | iisetl YHPl i[ 2 * floor_perlm..D ]
1 t 107 I llset; ARFA-SP I[ Ilfloor_W - TNPI[]) * Ilfloor_D - TNPI[]] ]
1 I I08 l Ilif tl +_J_F.A-SP[}G"]'0 }
I | i09 | iISP-NAMO[] // "_C'] • spice x • floor.perl;,,.D y • floor_pertm_D
1 I 110 i Z • Z-SP[] aztmuth• 0 area • N_.A-SP[] ..
1 | 111 t volume , tl ARFA-SP[] * P1DOR-HEIOHT[) )
1 I 112 I 8plce-condltions,cond.C ..
1 l 113 I tnterlor-wll area • 11 llfloor.W - ?IHPll)] * floor_H ]
1 I 114 I next-to • l[ SP-NAN0[] I/ "_$" ]
1 i 115 I construction • I_.CONS[] ..
1 I 116 i interior-vail area , II llfloor_W - 114P11)] • floor.H ]
1 I 117 I next-to • t1 SP-N_0[] II "_N* ]
1 I 118 II construction • I__CONS[] ..
1 I 119 | interior-vail area . II tlfloor_D - 11_Pl1]] • floor_H )
1 t 120 | next-to • el SP-NN_0[) II "_E" ]
1 I 12_} I construction • I__COSS{)
] t 122 t Interior-wall area • II Ilfloor_D - TNPI[]] * floor_H ]
1 I 123 t next-to • Ii SP-NH40[] II "_N" ]
1 I 124 I construction • I__CONS[] ..
1 t 125 t
1 i 126 I tlJf I1 floor_Nt_ i_S "g" ]
1 | 127 I underground-floor area = ARFA-SP[] construction = UGF_CONS[) ..
1 i 128 I Ilelse
1 I 129 t Interior-vail area : ARFA-SP[]
1 | 130 ! next-to = |[ |['SP." // FLOOR-PREV[]] // "_C']
1 I 131 I construction • I__CONS[] .,
1 I 132 I Ilendlf
1 I 133 I
1 t 134 I i+if It floor_Nl_ [X}S 't" ]
1 I 135 t roof x = floor_perim_D y = floor_perlr_.D
I t 136 I h • t lfloor_D - l[ 2 * floor_perlm_D ) )
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1 t 137 t v • Ilf]oor_W - t( 2 • floor_perle, l) ) ]
1 t 138 t construction • ItOOP,CONS[] ..
1 t 139 I tlendif
1 I 140 I OOendl!
1 I 141 I t15
i l 142 1 118 UlXlSLo the z-coordinate.
1 I 143 I llse_; Z-SP el Z-SPI) + PLOOR-HI_IOHT(]]
1 t 144 I tllJetl FLOOR-PI_'9 floor.irdH
1 l 145 I 113
I i 146 1 llendde!
1 * 147 *
I I 148 I 113
1 1 149 I II$ .......................................................................
1 1 150 1 tl$ The folloving macro defines one perlmecer |pace.
1 l 151 l t13 ICI lEgu_nts lee :
1 I 152 t tt$ inllne : pllzt o! the nllml of IpIce. ( N, S, E, i+ )
1 I 153 I tt$ X_,yy,:: : X, y, Z location o! the el)liCe.
1 i 154 I t15 nztm : ipIIce azimuth.
I I 155 1 ii$ we,,, : lpace Id'el,
1 O 156 1 ii$ svid_h : Iplco vldth.
1 t 157 I lie r_lnl_ac : vindov to vail ratio of exterior surfaces.
1 O 158 t I15 iplco_cond : u-nlmo of lplCO conditions.
1 i 159 I 115 Phil Mere ,eel Che PI,(X)R-b'_4[). FI,OOg-HEIGK_'[)amd k'IIEx:bI_HEIOHTI)
1 I 160 t I15 Chat leo sot by the rU_R macro.
i i 161 ; ;IS It also uses :

1 I 162 t t15 OZJ_S_?YPEmacro to Jot the glass-type of vindows.
1 t 163 t ItS W_CONS macro to sot the exterior-vail construction.
I I 164 Ill$ IN_CONS mere to set the interlor-vallconstruction.
1 O 165 I 113 ROOF_CONS macro to lot the roof construction.
1 I 166 I tl$ UGP.CONS micro to let the underground-vail, fleer construction.
1 t 167 I 11$.......................................................................
1 | 168 I II$
1 | 169 O Ilde! PE;tIM-SPACElsname,xx,yy, zz,sazlm, sleea,svldch,svlnPrac,space_cond)
1 I 170 t
1 I 171 t space x • xx Y • l_ z • zz azimuth • 81zim lees • sleea
1 I 172 I volume • tl lazes * FLOOII-HEIORP[] )
1 I 173 I space-conditions • spice_tend
1 t 174 I exterior-wall x • 0 y • 0 azimuth • 0 h • _OR-H£IOHTI)
I O 175 I v = mvldth construction ,, __CONSI] ....
1 t 176 t tisetl THP1 I1 llsvlnFTac * t[PE)OR-HEIORP(] * svldth]] / WIHIX)W_HEIOHT(]]
I I 1?? l lilt l[ 'PHPll] (?P 0 ]
1 1 178 1 vlndow x • 11 tlswtdth- ?HPII]) 1 2 )
I I I79 I y ,, 3.0
1 t 180 I v = ?HPll] h • NINDOW.H£1OH?[]
1 I 181 I glass-type • OIAS$_TYPE[) ..
1 I 182 I Ilendlf
1 I 183 l
1 I 184 l IItf l(i[_LOOR-NUHt) £OS '9"] or IIF"oOOR-RUH(] EQS "s') )
1 I 185 t underground-floor axea = s_roa construction : UGF_CON$1].,
1 t 186 I Ilelse
1 t 187 t interior-wall t:ea . sarAa construction • IW..CONS[]
1 1 188 I next-to = II II'SP_' II FIX)OR-PREV()] tt 8naJ1_ ] ..
1 I 189 1 Ilendif
2 I 190 1

1 1 191 I lilt It ILFt.,OOI_-HUHt)EQS 't'] or ILP_R-Irv'HI) EOS "s'] ]
1 I 192 I roe! X - 0 y = 0
1 1 193 I h = FIL)OR-PERI|4-D[]
1 i 194 I v = l[ swidth - RXX)R-PERIN-D[| ]
1 I 195 I construction = ROOP_CONSl)..
1 1 196 1 |iendlf
I I 19"/ I IIS
1 I 198 1 llenddef
file : INPUT2.THP

• ,56 *
t 5"/ I t15 .... now generate each floor,

12.11

- , ii +: I I



l 58 ! ll$ "
! 59 I li$ l w D H perlm_D window space conditions for
| 60 t l|$ frac core north south east west
! 61 t tJ$ ................................................
" 62 *$
• 63 " $..... ground floor
• 64 t FLOOR[ g, 100, 50, 10, 15 o .20, CORE, PERIM, PERIM, PERIM, PERIM ]

.1| 32 | %%$

.I# 33 % #iS --->1 I<--- 15

.1! 34 # tt$
• ll 35 I tl$

1t 36 I ll$ .......... _sA_w,_J_ww_e_w..........
li 37 I tI$ I\ /I ^
1t 38 1 ll$ I _ _N / I I
11 39 I ItS I \ / I I
11 40 I I15 I ................... I I
1t 41 | 015 w I I w I
1l 42 l ItS w I I w I
1l 43 I ll$ w W I _C I _E w 50
11 44 1 tt$ w I I w I
10 45 I Ills w I I w I
11 46 t 11$ I ................... I I
11 47 t t15 I / \ I I
11 48 I ti$ I / _S \ I I
1| 49 | |l$ I/ \ I v
11 50 J 0#$ .......... w,5_&v_7_7,_ ..........
1# 51 J #IS
1# 52 ! #15
10 53 I tl$ <........ 100 .......>
II 54 I t15

.I 1| 55 | JJifndef WINDC__HEIGHT

.1 1| 56 | ||set1 WZNDOW_HEIGI_3.0
.1| 57 J |lendif
.11 58 ItIS

.1.11 59 # |lifndef Z-SP

.1.1! 60 # |#setl Z-SP 0
.1| 61 ll |lendif
.1l 62 I ll$
.1l 63 t Ilsetl FLOOR-HEIGHT 10
.11 64 I lisetl FLOOR-NUH g
.1_ 65 # ||set1 FL_R-PERIM-D 15
.1# 66 | II$
.1l 67 l tlsetl SP-NAM0 I['SP_" I1 g]
.ll 68 I ll$
.1t 69 I tlsetl AREA-SP l[ 15 * l[ 100- 15 ] ]
.1" 70 * I[SP-NAM0[] // "_N'] = PERIM-SPACE[_N, 100, 50, Z-SP[],180
.I* 71 * , AREA-SP[], I00, .20
.I* 72 * , PERLM]
.2* 170 *
.2" 171 t space x = 100 y = 50 Z = Z-SP[] azimuth = 180 area = AREA-S
.2" 171 " P[]
.2" 172 " volume = |[ AREA-SP[] * FLOOR-HEIGHT[] ]
.2" 173 * space-conditions = PERIl4
.2" 174 * exterior-wall x = 0 y = 0 azimuth = 0 'h" = FLOOR-HEIGHT[]
.2" 175 " w = 100 construction= EW_CONS(] ..
.2J 176 | |lsetl TMP1 #[ 1[.20 * t[FbOOR-HEIOHT[] • 100]] / WINDO_/_HEIGHT[]]
.2l 177 | Ilif l[ THPI[] GT o ]

.1.2" 178 * window x = I[ I(100 - TI4PI[]] / 2 ]

.1.2" 179 * y = 3.0

.I,2" 180 * W = TMPI[] h = WINDOW_HEIGHT[]

.1.2" 181 * glass-type = GLASS_TYPE[] ..
.2| 182 | #lendif
.2* 183 *
.21 184 # tlif I( I[FLOOR-NUM[] EOS "g') or I[PLOOR-NUM[] EQS "s'] ]

.1.2" 185 - underground-floor area = AREA-SP[] c_lstruction = UGF_CONS[] ..
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.20 186 | %#else

.1.2- 187 - interior-wall area-- AREA-SP[] construction --IW_CONS[]

.1.2- 188 - next-to = 0[ |['SP_" l/ FLOOR-PREV[]] /I _N ] ..

.20 189 0 ##endif
,2" 190 •
.20 191 0 tlif 0[ 0[FLOOR-NUM[] EQS "t'] or t[FLOOR-NUM[] EQS "s'] ]

.1.2- 192 - roof x = 0 y = 0

.1.2- 193 - h = FLOOR-PERIM-D[]
,1.2- 194 - w = 0[ 10O - FLOOR-PERIM-D[] ]

.1.2- 195 - construction = ROOF_CONS[] ..

.20 196 0 ||endif

20 197 0 li$
I" 73 "

I" 74" |[SP-NAM0[] // "_S'] = PERIM-SPACE[ _S, 0, 0, Z-SP[], O
1" 75 • , AREA-SP[], 100, .20
1" 76 • , PERIH ]
2" 170 •

2" 171 * space x = 0 y -- 0 z = Z-SP[] azimuth = 0 area = ARF,A-SP[]
.2" 172 • volume - |[ AREA-SP[] " FLOOR-HEIGHT[] ]

.2" 173 • space-conditions = PERIM ..

.2" 174 * exterior-wall x = 0 y = 0 azimuth = 0 h = FLOOR-HEIGHT[]

.2* 175 * w = 100 construction = EW_CONS[] ..

.20 176 0 |#set1 TMP1 0[ 0[.20 • #[FLOOR-HEIGHT[] * 100]] / WINDOW_HEIGHT[l]

.20 177 0 tlif 0[ TMPI[] GT 0 ]
.1.2" 178 • window x = #[ 01100 - TMPI[]] / 2 ]

.1.2" 179 • y = 3.0

.1.2" 180 • w = TMPI[] h = WINDOW_HEIGHT[]

.1.2" 181 " glass-type = GLASS_TYPE[] ..
.21 182 # #lendif
.2" 183 "

•2# 184 # 0#if 0[ #[FLOOR-NUM[] EQS "g'] or |[FLOOR-NUM[] EQS "s'] ]

.1.2" 185 " underground-floor area = AREA-SP[] construction = DGF_CONS[] ..
.20 186 0 0lelse

.1.2- 187 - Interlor-wall area = AREA-SP[] construction = IW_CONS[]

.1.2- 188 - next-to = 0[ 0['SP_ ° // FLOOR-PREV[}] // _S } ..
,2# 189 0 0#endif

.2" 190 *

.2# 191 0 0#if #[ |[FLOOR-NUM[] EQS "t'] or 0[FLOOR-NUM[] EQS "s'] ]

.1.2- 192 - roof x = 0 y = 0

.1.2- 193 - h = FLOOR-PERIM-D[]
,1.2- 194 - w = 0[ 100 - FLOOR-PERIM-D[] ]
,1.2- 195 - construction : ROOF_CONS[] ..

20 196 | 0#endif

21 197 0 015
I" 77 "

10 78 # ||setl AREA-SP 0115 * 0[ 50 - 15 ] ]
1" 79" 0[SP-NAM0[] // "_E'] = PERIM-SPACE[ _E, 100, 0, Z-SP[], -90
1" 80" , AREA-SP[], 50, .20

I" 81 * , PERD4 ]
2" 170 *

2" 171 " space x = 100 y = 0 z = Z-SP[] azimuth = -90 area = AREA-SP
.2" 171 " []

.2" 172 * volume = #[ AREA-SP[] • FLOOR-HEIGHT[] ]

.2" 173 * space-condltions = PERIM

.2" 174 * exterior-wall x = 0 y = 0 azimuth = 0 "h" = FLOOR-HEIGHT[]

.2" 175 • w -- 50 constructlon = BW_CONS[] ..

.2# 176 0 #|setl TMPI 0[ 0[.20 • 0[FLOOR-HEIGHT[] • 50]] / WINDOW_HEIGHT[l]

.2# 177 0 |lif I[ TMPI[] GT 0 ]

.1.2" 178 • window x : 0[ #[50 - TMPI[]] 1 2 ]

.1.2" 179 • y = 3.0

.1.2" 180 " w = TMPI[] h = WINDOW_HEIGHT[]

.1.2" 181 " glass-type = GLASS_TYPE[] ..

.21 182 0 01endif

.2" 183 "

.2| 184 0 ##if |[ |[FLOOR-NUM[] EQS °g°] or |[FLOOR-NUM[] EQS °s'] }
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.1.2" 185 " underground-floor area = AP/A-SP[] construction = UGF_CONS[] ..
.21 186 # ||else

.1.2- 187 - interior-wall area = AREA-SP[] construction = IW_CONS[]

.1.2- 288 - next-to = |[ l['SP_" 11 FLOOR-PREV[)] 11 _E ] ..
.21 189 | #|endif

.2" 190 •

.21 191 # #|if 1[ I[FLOOR-NUM[] EQS "t'] or |[FLOOR-NUM[] EQS "s'] ]

.1.2- 192 - roof x = 0 y - 0

.1.2- 193 - h = FLOOR-PERIM-D[]

.1.2- 194 - w = I| 50 - FLOOR-PERIM-D[] ]

.1.2- 195 - construction = ROOF_CONS[] ..
.2# 196 | #|endif

.21 197 I l#$

•11 82 # |Isetl AREA-IW I[ 1.4142 • J[ 15 * 10 ] ]
.1I 83 t Ilif t[AREA-IW[] GT 0 ]

.1.1" 84 " interlor-wall area = AREA-IW[]

.1.1" 85 * next-to = #[ SP-NAM0[] I/ "_N" ]

.1.1" 86 * construction = IW_CONS[] ..

.1.1" 87 * Interlor-wal] area = AREA-IW[]

.1.1" 88 * next-to = #[ SP-NAM0[] I/ "_S" ]

.I.I* 89 * construction = IW_CONS[] ..
.11 90 I #|endif

.1" 91 *

•I" 92 * I[SP-NAM0[] // "_W'] , PERIM-SPACE[ _W, 0, 50, Z-SP[], 90

.I" 93 " , AREA-SP[], 50, .20

.I* 94 " , PERIM ]

.2" 170 *

.2" 171 " space x = 0 y = 50 z = Z-SP[] azimuth = 90 area = AREA-SP[]

.2" 172 • volume = I[ AREA-SP[] * FLOOR-HEIGHT[] ]

•2" 173 * space-condltions = PERIH .

.2" 174 • exterior-wall X = 0 y = 0 azimuth = 0 h = FLOOR-HEIGHT[]

•2" 175 * w = 50 construction = EW_CONS[] ..

.21 176 # ##set] TMP! l[ 1[.20 ' #[FLOOR-HEIGHT[] • 50]] / WINDOW_HEIGHT[l|

.21 177 # #lif _[ TMPI[] GT 0 ]

.1.2" 178 * window x = #[ |[50 - TMPI[]] / 2 ]

.1.2" 179 * y = 3.0

.1.2" 180 * W = TMPI[] h = WINDOW_HEIGHT[]

.1.2" 181 * glass-type = GLASS_TYPE[] ..
.2# 182 I llendif
.2" 183 *

.2l 184 | |1if l[ t[FLOOR-NUM[] EQS "g'] or I[FLOOR-NUM[] EQS "s'] ]
.1.2" 185 * underground-floor area = AREA-SP[] construction = UGF_CONS[] ..

•21 186 # #|else

.1.2- 187 - interior-wall area = AREA-SP[] construction = IW_CONS[]

.1.2- 188 - next-to = |[ |['SP_" // FLOOR-PREV[]] // _W ] ..
.2# 189 | |lendif

.2' 190 *

.21 191 I #1if 1[ I[FLOOR-NUM[] EQS "t'] or I[FLOOR-NUM[] EQS "s'] ]

.1.2- 192 - roof x = 0 y = 0

.1.2- 193 - h = FLOOR-PERIM-D[]

.1.2- 194 - w = #[ 50 - FLOOR-PERIM-D[] ]

.1.2- 195 - construction = ROOF_CONS[] ..
•2| 196 # #lendlf

.21 197 t 11S

.11 95 I |1if I[AREA-IW[] GT 0 ]

.1.1" 96 * interior-wall area = AREA-IW[]

.1.1" 97 * next-to = I[ SP-NAH0[] // "_N" ]

.1.1" 98 * construction = IW_CONS[] ..

.1.1" 99 " interlor-wall area = ARF.A-IW[]

.1.1" 100 * next-_o = l[ SP-NAH0[] // "_S" ]

.1.1" 101 * construction = IW_CONS[] ..
.11 102 | #lendlf

• 1" 103 "

.1" 104 * S........ Core space ........ $

.11 105 t #lsetl ¢HP1 l[ 2 " 15 ]
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.11 106 l llsetl AREA-SP 1[ I[100 -TMPI[]] • I[50 -TMPI[]] ]

.I# 107 I ##if #[ AREA-SP[] GT 0 ]

I.I* 108 * #[SP-NAM0[] I/ "_C'] = space x = 15 y = 15

1.I" 109 * z = Z-SP[] azimuth = 0 area = AREA-SP[]

1.1" 110 • volume = I[ AREA-SP[] * FLOOR-HEIGHT[] ]

1.1" 111 " space-condltions=CORE ..

1.1" 112 * interior-wall area = 1[ #[I00 - TMPI[]] * I0 ]

I.I" 113 • next-to = #[ SP-NAM0[] // "_S" ]

1.1" 114 • construction = IW_CONS[] ..

.1.I* 115 * interior-wall area = #[ #[100 - TMPI[]] * 10 ]

.1.I" 116 • next-to = #[ SP-NAM0[] II "_N" ]

,1.I* 117 • construction = IW_CONS[] ..
.I.1" 118 • interlor-wall area = #[ #[50 - TMPI[]] * 10 ]

.1.1" 119 * next-to = |[ SP-NAM0[] // "_E" ]

.1.1" 120 * construction = IW_CONS[] ..

.I.I* 121 * interior-_ral] area = #[ #[50 - TMPI[]] • I0 ]

.I.I" 122 • next-to = #[ SP-NAM0[] // "_W" ]

.I.I" 123 • construction = IW_CONS[] ..

.I 1" 124 "
,I 11 125 I |lif l[ g EQS 'g" ]

.2 I* 126 • underground-floor area = ARPA-SP[] construction = UGF_CONS[] ..

.I 11 127 # ##else

.2 I- 128 - interior-wall area = AREA-SP[]

.2 I- 129 - next-to = #[ #['SP_" // FLOOR-PREV[]] // "_C']

.2 I- 130 - construction = IW_CONS[] ..

.I I| 131 # ##endlf

.I 1" 132 *

.1.11 133 I #|if #[ g EQS "t" ]

.2.1- 134 - roof x : 15 y : 15

.2.1- 135 - h = 1150 - #[ 2 * 15 ] ]

.2.1- 136 - w : 11100 - 1[ 2 • 15 ] ]

.2.1- 137 - construction = ROOF_CONE[] ..

.1.11 138 # #flendlf

.11 139 # I#endif

.11 140 # 115

.11 141 # 115 update the z-coordinate.

.11 142 # ##setl Z-SP #[ Z-SP[] + FI_3OR-HEIGHT[] ]

.11 143 # #Isetl YIX)OR-PREV g

.11 144 I If5 ..

• 65 • $..... #st floor

" 66 * FLOOR[ I, I00, 50, 10, 15 , .30, CORE, PERIM, PERIM, PERLM, PERIM ]

11 32 | t15
11 33 l 1t5 --->l I< .... 15
I| 34 1 tt5
11 35 1 115

1t 36 1 115 ...........W%&a_a6_AhZ,_ ...........
I! 37 # 115 I\ /t "
II 38 l If5 I \ _N I I I

.11 39 l If5 I \ I I I

.11 40 1 115 I ................... I I

.11 41 1 II$ w I I w I

.II 42 1 115 w I I w I

.II 43 l 115 w _W I _C I _E w 50

.I| 44 # 115 w l I w I
• II 45 1 llS w I I w I
,II 46 | |15 I ...................... l I
.II 47 1 115 I I \ I I
•I| 48 l 115 I I _S \ I I
11 49 1 115 I/ \ I v
11 50 1 115 .......... www_,_ww%...%_._...........
11 51 I IIS
11 52 1 II$
11 53 1 115 < ........ 100 ......... >
11 54 # 115

.1.11 55 1 llifndef WINDOW_HEICHT
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.1.1- 56 - ##setl WINDOW_HEIGHT 3.0
.I| 57 | ||endif

•11 58 I ll_

.I.II 59 I l#Ifndef Z-SP

,1,1- 60 - llsetl Z-SP 0

•II 61 1 #lendif

•11 62 1 II$

.11 63 I llsetl FLOOR-HEIGHT 10

.II 64 1 llsetl FLOOR-NIR I

• 1t 65 l llsetl FLOOR-PERIM-D 15
.1# 66 | ||$

•1| 67 | |Isetl SP-NAM0 |['SP_" l/ 1]
.1t 68 t tl$

.1| 69 I |tsetl AREA-SP t[ 15 • I[ 100 - 15 ] ]

•I" 70 " |[SP-NAM0[] // "_N'J = PERIM-SPACE[ _N, I00, 50, Z-SP[],180
.1" 71 • , AREA-SP[], 100, .30

.1" 72 * , PERIM ]
.2" 170 *

•2" 171 * space x = 100 y = 50 z = Z-SP[] azimuth = 280 area = AREA-S
.2" 171 * P[]

•2" 172 * volume = I[ AREA-SP[] " FLOOR-HEIGHT[] ]
.2* 173 * space-condltlons • PERIM ..

.2" 174 * exterlor-wall x = 0 y = 0 azimuth = 0 h = PLOOR-HEIGHT[]

.2" 175 • w = 100 construction • __CONS[] ..

.21 176 I |#setl TMPI l[ 1[.30 • #[FIX)OR-HEIGHT[] - 100]] / WINDOW_HEIGHT[]]
•2| 177 | tlif t[ TMPI[] GT 0 ]

.1.2" 17B • window X = It l[lO0 - TMPI[]] / 2 ]

.1.2" 179 • y : 3.0

.1.2" ]80 * W = TMPI[] h = WINDOW_HEIGHT[]

•1.2" 181 " glass-type • GLASS_TYPE[] ..
.21 182 t |lendlf

.2" 183 *

.21 184 ! Ill| t[ |[FLOOR-NUM[] EQS *g'] or IIPbOOR-hllM[] EQS "s'] ]
.1.2- 185 - underground-floor area = AREA-SP[] construction • DGP_CONS[] ..
.2# 186 | |#else

.1.2" 187 * interior-wall area = AREA-SP[] construction = IW_CONS[]

.1.2" 188 • next-to = I[ I['SP_" // FLOOR-PREV[]] // _N ] .. •
.21 189 I Ilendif
.2" 190 *

.21 19] I ||if |[ I[FIXX)R-NUM[] EQS °t°] or IIPLOOR-NUM[] EQS "s'] ] "-
.1.2- 192 - roof x = 0 y = 0

.1.2- 193 - h = PbOOR-PERIM-D[]

.1.2- 194 - w = |[ lO0 - FLOOR-PERIM-D[] ]

.1.2- 195 - construction = ROOP_CONS[] ..
.2| 196 | 1|endlf

.2t 197 t t15
•1. 73 *

•I" 74 * I[SP-NAM0[] II "_S'] = PERIM-SPACE[ _S, 0, 0, Z-SP[], 0
.1" 75 * , AREA-SP[], 100, .30

.1" 76 • , PERIM ]

.2" 170 *

.2" 171 * space x : 0 y : 0 z = Z-SP[] azimuth = 0 area = AREA-SP[]

.2" 172 • volume = l[ AREA-SP[] • FLOOR-HEIGHT[} ]

.2" 173 " space-condltJons : PERIM

.2" 174 * exterior-wall x = 0 y = 0 azimuth = 0 = FLOOR-HEIGHT[]

.2" 175 * w 100 construction = EW CONS[] ..

.2! ]76 | 1|setl TMPI |[ I[.30 * I[FLOOR-HEIGHT[] * I00]]-I WINDOW_HEIGHT[I]

.21 177 I llif I[ TMPI[] CT 0 ]

.1.2" 178 * window x = l[ I[100 - TMP][]] 1 2 ]

.1.2" 179 " y = 3.0

.1.2' 180 * w : TMP][] h = WINDOW_HEIGHT[]

.1.2" 181 • glass-type = GLASS_TYPE[] ..
.21 182 I Ilendif
.2" 183 "

.21 184 I tlif t[ I[FL,OOR-NUM[] E0S "g'] or I[FbOOR-NUMt] EOS °s'] ]
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.1.2- 185 - underground-floor area = AREA-SP[] construction = DGF CONS[] ..
.2| 186 | #|else

.1.2" 187 * interlor-w_ll area --AREA-SP[] construction = Iq__CONS[]

.1.2. 188 • next-to = #[ I['SP_" II FLOOR-PREV[]] II _S ] ,.
.2# ]89 # ||endif

.2" 190 *

.21 191 | #Iif |[ #[FLOOR-NUM[] EQS "t'] or |[FLOOR-NUM[] EQS "s'] ]
.1.2- 192 - roof X = 0 y --0

.1.2- 193 - h = FLOOR-PERIM-D[]

.1.2- 194 - w = |[ 100 - FLOOR-PERIM-D[] ]

•1.2- 195 - construct ion = ROOF_CONS[] ..
.2# 196 | #|endif

.2# 197 | ||$
•I" 77 "

•I# 78 | #|set] AREA-SP #[15 • |[ 50 - 15 ,']

.I" 79 • #[S?-RAM0[] // "_E'] -- PERIM-SPACE[ _E, 100, 0, Z-SP[], -90

.I* 80 * , AR£A-SP[], 50, .30

.1" 81 • , PERIM ]

.2" 170 *

.2" 171 * space x = I00 y = 0 z = Z-SP[] Itzimuth = -90 area = AREA-SP

.2" 171 * []

.2" 172 * volume --#[ AREA-SP[| • FI_R-HEIGHT[] ]

.2" 173 • space-condltlons = PERIM .

.2" 174 * exterior-wall x = 0 y = 0 azimuth : 0 h = FLOOR-HEIGHT[]

.2" 175 * w = 50 construction = Ew_CONS[] ..

.2| 176 | ||setl TMPI |[ |[.30 * #[FLOOR-HEIGHT[] • 50]] I WINDOW_HEIGHT[]]

.2| 177 | #lif #[ TMPI[] GT 0 ]

.1.2" 178 * window x = |[ |[50 - TMPI[]] / 2 ]

.1.2" 179 * y = 3.0

.1.2" 180 • w = TMPI[] h = WINDOW_HEIGHT[]

.1.2" 181 " glass-type = GLASS_TYPE[] ..
.2| 182 | #|endif

.2° 183 *

.2| 184 | ||if l[ |[FLOOR-NUM[] EQS "g'] or |[FLOOR-NUM[] EQS "s'] ]

.1.2- 185 - underground-floor area = AP,EA-SP[] construction = DGF_CONS[] ..
.2l 186 | ##else

.1.2" 187 * interior-wall area = AREA-SP[] construction = ]'N_CONS[}

.1.2" 188 * next-to = #[ #['SP_" I/ FLOOR-PREV[]] I/ _E ] ..
.2# 189 I |#endlf ..
.2* 190 *

.21 191 | llif I{ |{FLOOR-NUM[] EQS "t'] or I[FLOOR-NUM[] EQS "s'] ]

.1.2- 192 - roof x = 0 y = 0

.1.2- 193 - h : FLOOR-PERIM-D[]

.1.2- 194 - w--- |[ 50 - FLOOR-PERIM-D[] ]

.1.2- 195- construction = ROOF_CONS[] ..
.2| 196 | ||endif

.2| 197 | |IS

,11 82 l llsetl AREA-I'A II 1.4142 • #[ 15 • 10 ] ]

.I| 83 | #1if |[AREA-IN[] GT 0 ]

.1.I* 84 * interior-wall area = ARFA-IW[]

.1.1" 85 • next-to = #( SP-NAM0[] II "_N" ]

.1.]* 86 • construction = IW_CONS[] ..

.1.1" 87 * interlor-wall area --AREA-IWI]

.1.1" 88 * next-to = |[ SP-NAH0[] // "_S" ]

.1.1" 89 * construction = INCONS[] ..
.1t 90 I Ilendit
•1" 91 *

.I* 92 * #[SP-NAMO[] // "_W'} = PERIH-SPAC£{ _W, O, 50, Z-SP[], 90

.I* 93 * , AREA-SP[], 50, .30

.1' 94 " , PERIM ]

.2" 170 *

.2* 171 " space x = 0 y = 50 Z - Z-SP[] azimuth = 90 area = AREA-SP[]

.2" 172 • volume : |[ AREA-SP[] • _R-HEIGHT[] ]

.2" 173 * space-conditions = PERIM ..

.2" 174 * exterior-wall x = 0 y = 0 azimuth = 0 h = FLL_R-HEIGHT[]
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.2° 175 • w = 50 construction = _W_CONS[] ..

.21 176 | |#setl TMPI |[ #[.30 * |[FLOOR-HEIGHT[] " 50]] / WINDOW_HEIGHT[I]

.2# 177 | #|If #[ TMPI[] G_ 0 ]

.1.2" 178 • window x - l[ l[50 - TMPII]] / 2 ]

.1.2" 179 ' y = 3.0

.1.2" 180 ' w = TMPI[] h = WINDOW_HEIGHT[]

.I.2" 181 • glass-type = GLASS_TYPE[] ..

•2# 182 ! |#endif
.2" 183 °

•2| 184 | |#if |[ |[FLOOR-NUM[] EQS "g'] or |[FLOOR-bUM[] EQS "s'] ]

.1.2- 185 - underground-floor area = AREA-SP[] construction = UGF_CONS[] ..

• 2# 186 # #|else
.1.2" 187 * Interlor-wall area • AREA-SP[] construction = IW CONS[]

.1.2, 188 • next-to : #[ #['$P_' // FLOOR-PREV[]] // _W ] ..
• 2| 189 I |#endlf
•2" 190 *

•2| 191 I ##if #[ #[FLOOR-NIJM[] EQS "t'] or #[FLOOR-I_[] EOS "s'] ]

.1.2- 192 - roof X = 0 y = 0

.1.2- 193 - h = FLOOR-PERIM-D[]

.1.2- 194 - w = %[ 50 - ?LOOR-PERIM-D[] ]

.1.2- 195 - construction = ROOF_CONS[] ..

.2# 196 | %#endif

,2# 197 t |15
.I# 95 l llif |[AREA-IW[] GT 0 ]

.1.1" 96 ° Interlor-wal] area = AREA-|W[]

.1,1" 97 " next-to = |[ SP-NAH0[] // "_N" ]

.I.1" 98 * construction = IW_CONS[] ..

.1.1" 99 • interior-wall area = AREA-IW[]

,1.1" 100 • next-to : |[ SP-NAM0[) /2 "_S" ]
.1.1" 101 • construction = IW_CONS[] ..

.1t 102 | Ilendif

.1 ° 103 •

.1 ° 104 • $........ Core space ........ $

.11 105 I Ilsetl THP1 I[ 2 ° 15 ]

.11 106 t tlset] ARFA-SP 1[ 11100 - THPI[]] ° 1150 - THPI[]] ]

.ll 107 I Jill l[ AREA-SP[] GT 0 ]

.1.1= 108 • t[SP-NAH0[] // "_C'] = space x : 15 y = 15

.I.I" 109 * Z = Z-SP[] azimuth = 0 area = AREA-SPI]

.I.1" II0 • volume = #[ AREA-SP[] • FLOOR-HEIGHT[] ] -"

,1,1 ° 111 * space-conditions=COPE ..
.1.I* 112 ° interior-wall ¢rea = #[ #[I00 - TMPI[]] " 10 ]

.I.I" 113 ° next-to = |[ SP-NAM0[] // " S" ]

.I.I° 114 * construction = ]W_CONS[] .,

.1.1° 115 ° interlor-wal] area = l[ #[I00 - TMPI[]] • 10 ]

.I.I° 116 " next-to = |[ SP-NAM0[] // "_N" ]

.1.1" 117 * construction = IW_CONS[] ..

.I.I" 118 * interlor-wal] area = #[ l[50 - TMPI[]] * I0 ]

.1.1" 119 " next-to : #[ SP-NAH0[] // "_E" ]

.1.1* 120 " construction = IW_CONS[] .

.1.1" 121 ° interior-wall area = |[ l[50 - THPI[]] * 10 ]

.1.1" 122 ° next-to = #[ SP-NAM0[] /I " W" ]

.I 1° 123 * construction = IW_CONS[] ..

.I I° 124 *

.1 II 125 | ttif #[ 1 EQS "g" ]

.2 1- 126 - underground-floor area = AREA-SP[] construction = UGF_CONS[] ..

.I 1l 127 | llelse

.2 1" 128 • interior-wall area = AREA-SP[]
.2 l" 129 * next-to = I{ I['SP_" // FLOOR-PREV[]] II "_C']

.2.1 ° 130 ° construction = IW..CONS[] ..
,1.11 131 # tlendif
.1.]" 132 °
,1,1l 133 # Ilif 1{ 1 EQS "t" ]

.2.1- 134 - roof x = 15 y = 15

.2.1- 135 - h = 1[50 - 11 2 * 15 ] )

.2.1- 136 - w = 11100 - l[ 2 * 15 ] ]
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.2.1- 137 - construction - ROOF_CONS[] ..

.I.1# 138 | ##endlf

.I# 139 | |#endif

.I! 140 ! ##$

.II 141 # #IS update the z-coordinate.

.I# 142 # #|setl Z-SP |[ Z-SP[] + FL(X)R-HEIGHT[] ]

.II 143 I llsetl FLOOR-PREV I

.II 144 # I#$

* 67 * $..... top floor

* 68 * FLOOR[ t, 100, 50, 10, 15 , .30, CORE, PERIM, PERIM, PERIM, PERIM ]
•II 32 I ii$

.II 33 I Ilt --->I I<--- 15

.1I 34 | e|t
•I# 35 ! llt

•II 36 J 81t .......... _ ..........

._l 37 t II$ I\ /I "

.1t 38 # lit I \ _N / I I
•II 39 I lit I \ I I I

.I| 40 I lit I ................... I I

.II 41 1 II$ v I I v I

•II 42 I II$ w I I V I

•I! 43 # #1t w _W I _C I _E w 50
•I# 44 # lit w I ! w I

.1l 45 # lit w I I w I

.ll 46 I lit I ................... I I

.I| 47 | |It I I \ I I

.II 48 l lit I / _S \ I I

.1l 49 t lit I/ \I v

.1t 50 t tit .......... _ ..........
• 11 51 I 1tt
.11 52 I tlt
.II 53 1 lit < ........ 100 ....... >

.1| 54 l lit

.1.11 55 I llifndef WINDOW_HEIGHT

.1,1- 56 - Ilsetl WINDOW_HEIGHT 3.0
.II 57 I |lendif

.1# 58 I lit
.1.1t 59 1 ttl£ndef Z-SP
.1.1- 60 - Ilsetl Z-SP 0

,11 61 t ttendif
.1| 62 | tt$
.I| 63 | llsetl FLOOR-HEIGHT 10

.1| 64 l llsetl FLOOR-NUN t

.II 65 I Ilsetl FLOOR-PERIM-D 15

.ll 66 t lit

.1t 67 t tlsetl SP-NAM0 t['SP_" I/ t]

.11 68 1 lit

.II 69 I llsetl AREA-SP l[ 15 " I[ 100 - 15 ] ]

.1* 70 * ItSP-NAH0[] // "_H'] = PERIM-SPACE[ _H, 100, 50, Z-SP[],IS0

.1" 71 * , ARFA-SP[], 100, .30

.I" 72 * , PERIM ]

.2" 170 *

.2" 171 * space x = I00 y = 50 Z = Z-SP[] azimuth = 180 area = ARFA-S

.2" 171 * P[]

.2" 172 * volume = t[ AREA-SP[] * FLOOR-HEIGHT[] ]

.2" 173 * space-conditions = PERZH

.2" 174 • exterior-wall x = 0 y = 0 azimuth = 0 'h" = FLOOR-HEIGHT[]

.2" 175 • w = 100 construction = EW_CONS[] ..

.2l 176 I lisetl THPI l[ l[.30 * I[FLOOR-HEIGHT[] * I00]] / WINDOW_HEIGHT[I]

.2t 177 I tlif l[ TMPI[] GT 0 ]
.1.2" 178 * window x = t[ l[100 - THPI[]) / 2 ]
.1.2" 179 * y = 3.0
.1.2" 180 " w = TMPI[] h = WINDOW_HEIGHT[]
.1.2" 181 * glass-type = GLASS_TYPE:I] ..

.2# 182 I llendif
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.2" 183 *

.2| 184 I llif ItItrUooR-_m[]E0S"g')or I[PLOOR-_[] EQS "s'] ]

.1.2- 185 - underground-floor area = AREA-SP[] construction = UGF_CONS[] ..
.21 186 # ||else

.1.2" 187 • interior-wall azea = AREA-SP[] conBtruction = IW_CONS[]

.1.2" 188 • next-to = I[ I['SP_" l/ FLOOR-PREV[]] /1 _N ] ..
.2| 189 # #lendif

.2" 190 •

.21 191 I lilt l[ ltFI,OOR-NUM[] EQS "t'] or ltFLOOR-NUM[] BQS "s'] ]

• 1.2" 192 * roof X = 0 y = 0
.1.2" 193 " h = FLOOR-PERIM-D[]

.1.2" 194 * w = l[ 100 - FLOOR-PERIM-D[] ]

.1.2" 195 " construction = ROOF_CONS[] ..
.21 196 I tlendif
.2l 197 iil$
.1" 73 "

.I* 74 " |[SP-NAM0[] // "_S'] = PERIM-SPACE[ _S, 0, 0, Z-SP[], 0

.1" 75 * , AREA-SP[], 100, .30

.1" 76 * , PER]M ]

.2" 170 "

.2" 171 * space x = 0 y = 0 Z = Z-SP[] azimuth = 0 area = M_.A-SP[]

.2" 172 * volume = #[ AREA-SP[] • FDOOR-HEIGHT[] ]

.2" 173 * space-conditions = PERIM .

.2" 174 * exterior-wall x = 0 y = 0 azimuth = 0 h = FLOOR-HEIGHT[]

.2" 175 * w = 100 construction = EW_CONS[] ..
.21 176 I |1set1 TMPI 1[ 1[.30 • I[FLOOR-HEIGHT[] • 100]] / WINDOW_HEIGHT[l]
.21 177 I tltf I[ THPI[] GT 0 ]

.1.2" 178 * window x --l[ I[I00 - TMPI[]] / 2 ]

.1.2" 179 * y = 3.0

.1.2" 180 * w = TMPI[] h ffi WINDOW_HEIGHT[]

.1.2" 181 * glass-type = GLASS_TYPE[] ..
.21 182 I Itendif
.2" 183 *

.2# 184 I tltf t[ t[FLOOR-NUH[] EQS "g'] or I[FLOOR-NUM[] EQS "s'] ]
.1.2- 185 - underground-floor area = AREA-SP[] construction = UGF_CONS[] ..

.21 186 I 11else

.1.2" 187 * interior-wall area = AREA-SP[] construction = IW_CONS[]

.1.2" 188 • next-to = |[ I['SP_" // FLOOR-PREV[]] // _S ] ..
.21 189 I tlendif ..
.2* 190 *

.21 191 I |tJf I[ t[FLOOR-NUM[] EQS "t'] or t[FLOOR-NUM[] EQS "s'] ]
.1.2" 192 " roof x : 0 y = 0

.1.2" 193 " h = FbOOR-PERIM-D[]

.1.2" 194 " w = I[ I00 - FLOOR-PERIM-D[] ]

.1.2" 195 * construction = ROOF_CONS[] ..
.2t 196 t |tendif

.2t 197 I II5

.I" 77 *

.11 78 t t_'.setl AREA-SP 1115 ° I[ 50 - 15 ] ]

.1" 79 • |[SP-NAH0[] I/ "_E*] = PERIH-SPACE[ _E, 100, 0, Z-SP[], -90

.1" 80 * , AREA-SP[], 50, .30

.1" 81 * , PERIM ]

.2" 170 "

.2" 171 * space x = 100 y = 0 z = Z-SP[] azimuth = -90 area = AREA-SP
.2" 171 * []

.2" 172 * volume = I[ AREA-SP[] * FLOOR-HEIGHT[] ]

.2" 173 * space-conditions : PERIM ..

.2" 174 * exterior-wall x = 0 y = 0 azimuth = 0 h = FLOOR-HEIGHT[]

.2" 175 • w = 50 construction = EW_CONS[] ..

.21 176 I ilsetl THPI I[ i[.30 * |[FLOOR-HEIGHT[] * 50]] I WINDOW_HEIGHT[l]

.2t 177 I |1if I[ THPI[] GT 0 ]
.1.2" 178 * window x = I[ 1[50 - TMP][]] / 2 ]

.1.2" 179 * y = 3.0

.1.2" 180 * w = TMPI[] h = WINDOW_HEIGHT[]

.1.2" 181 " glass-type = GLASS_TYPE[] ..
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•2# 182 | ##endif

.2" 183 *

.2# 184 ! ##if |[ |[FLOOR-NUM[] EQS "g'J or #[FLOOR-RUM[] EQS "s'] ]

.1.2- 185 - underground-floor area = AREA-SP[] construction = UGF_CONS[].,

.2# 186 | ||else

.1.2" 187 • interior-wall area --ARKA-SP[] construction -- [W_CONS[]

,1.2* 188 • next-to = I[ I['SP_" 2/ FLOOR-PREVI]] 2/ _E ] ..
.21 189 t #|endlf
.2" 190 *

.2l 191 | lit| t[ t[FLOOR-NUM[] EQS "t'] or t[FL_R-NUH[] EQS "s'] ]
.1.2" 192 • roof x = 0 y = 0
.1.2" 193 * h = FLOOR-PERIM-D[]

.1.2" 194 • w = |[ 50 - FL_R-PERIN-D[] ]

.1.2" 195 • construction = ROOF_CONS[] ..
.21 196 | llendif
.2l 197 Ill$
.1| 82 t Ilsetl AREA-[W t[ 1.4142 • |[ 15 " 10 ] ]
.ll 83 l tlif ItAREA-[W[] GT 0 ]

• I.I" 84 " interior-wall area s ARKA-[W[]

• .1.1" 85 • next-to = #[ SP-NAM0[] II "_N" )

.1.1" 86 • construction = IW_CONS[] ..

.1.1" 87 " interior-wall area = AREA-[W[] .

.1.1" 88 * next-to = #[ SP-NAH0[] // "_S" ]

.1.1" 89 * construction = IW_CONSI] ..
.II 90 I llendif

.1" 91 "

.1" 92 * lISP-NAN01] // "_W'] = PERIM-SPACE[ _W, 0, 50, Z-SP[], 90

.1" 93 * , AREA-SP[], 50, .30

.1" 94 * , PERIH ]
,2" 170 "

.2" 171 " space x = 0 y = 50 Z = Z-SP[] azimuth = 90 area = AREA-SP[]

.2" 172 • volume = l[ AREA-SP[] • FLOOR-HEIGHT[] ]

.2" 173 * space-conditions = PERIH

.2" 174 • exterior-wall x = 0 y = 0 azimuth = 0 "h" = FLOOR-HEIGHT[]

.2" 175 " w - 50 construction = EW CONS[] ..

.2l 176 | |#setl TMP1 l[ l{.30 " ;[FLOOR-HEIGHT[] • 50]]-/ WINDOW_HEIGHT[l]

.21 177 t tlif fl[ _PI[] GT 0 ]
.1.2" 178 " window x = l[ |150 - TMPI[]] 1 2 ]

.1.2" 179 * y = 3.0

.1.2" 180 * w --TMPI[] h = WINDOW_HE]GHT[] ..

.1.2" 181 " glass-type = GLASS_TYPE[] ..
.2t 182 | tlendif

.2" 183 "

.2l 184 I Ill| l[ |[FLOOR-NUM[] EQS "g'] or IIFLOOR-NUH[] EQS 's'] ]

.1.2- 185 - underground-floor area = AREA-SP[] construction = UGF_CONS[] ..

.2| 186 | ||else

.1.2" 187 • interior-wall area = AREA-SP[] construction = [W_CONS[]

.1,2" 188 • next-to = l[ |['SP_" II FLOOR-PP._[]] II _W ] .,
.2l 189 I llendif

.2" 190 •

•2| 191 I #lif #[ I[FLOOR-NUM[] EQS "t'] or |[FLOOR-NUM{] EQS "s'] ]

.1.2" 192 • roof x = 0 y = 0

.1.2" 193 • h = FLOOR-PERIM-D[]
.1.2" 194 " w = 1{ 50 - FLOOR-PERIM-D[] ]

,1.2" 195 * construction = ROOF CONS[] ..
.2| 196 | ||endif
.21 197 I II$

.ll 95 I llif I{ARKA-IW[] GT 0 ]

.1.1" 96 " interior-wall area = AREA-[W[]

.1.1" 97 * next-to = l[ SP-NAH0[] // "_N" ]

.I.1" 98 * construction = IW_CONS[} ..

.1.I" 99 • interior-wall area = AREA-TW[]

.1.1" 100 " next-to = |{ SP-N_0[] // "_S" ]

.1.1" 101 ° construction = IW_CONS[] ..
.1| 102 | Ilendif
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.1" 103 *

.1" 104 * $ ........ Core space ........ $

.1t 105 t |lsetl THP1 i[ 2 * 15 ]

• 11 106 t |#set1 AREA-SP t[ t[100 - TNPI[]] • t[50 - TNPI[]] ]
.11 107 I llif t[ AREA-SP[] GT 0 ]

.1.1" 108 • |[SP-NAH0[] Ii "_C'] = space x - 15 y = 15

.1 1, 109 * z = _-SP[] azimuth = 0 area = AREA-SP[]

.1 1" 110 * volume = |[ AREA-SP[] * FIDOR-HEIOHT[] ]

.1 1" 111 * space-condltlons=COR£ ..

.1 1- 112 * tntertor-_rall area = t[ t[100 - THPI[]] * 10 ]

._. 1" 113 * next-to = |[ SP-NAH0[] II "_S" ]

.1 1" 114 * construction = IN_CONS[] ..

• 1.1" 115 ° tnterlor-_all lures - I[ 1[100 - TNPI[]] * 10 ]
• 1•1" 116 * next-to = #[ SP-NAN0[] tl "_N" ]
• 1•1" 117 * construction = IN_CONS[] .
.1,1" 118 * tnterior-_rall area = I[ |[S0 - TMPI[]] • 10 )
,1.1" 119 * next-to = |[ SP-N/_N0[] II "_E" ]
,1.1" 120 * construction = IN_CONS[]
.1•1" 121 * interior-wall axea = I[ |[50 - TNPI[]) *•10 ]

.1.1" 122 * next-to = l[ SP-N_0[] // "_W" )

.1•1" 123 * constructlon = IN_CONS[} ..

.1 1" 124 *

,1 1t 12S I Ilif I[ t EQS "g" ]

.2 1- 126 - underground-floor area = AREA-SP[] construction = UGF_CONS[] ..
• 1 1t 127 I ltelse

.2 1" 128 w interior-wall ILrea. ARF.A-SP[]

• 2 1" 129 * next-to = |[ I['SP_' // FLOOR-PREV[]] // °_C']
.2 1" 130 * construction -- IN_CONS[] ..
.1.1t 131 I ttendif
.1.1" 132 *

.1.1! 133 | ttif t[ t EQS 't" ]

• 2.1" 134 * roof x = 15 y = 15
• 2.1" ]35 * h = 1[50 - l[ 2 * 15 ) ]
,2.1" 136 * w : t(100 - I( 2 * 15 ) )

,2.1" 137 * construction = ROOF_CONS[] ..
• 1.11 138 ! Ilendtf

.1t 139 ! llendif

•It 140 t |IS

• 11 141 I t15 update the z-coordinate.

.11 142 t tlset] Z-SP l[ Z-SP[] + FLOOR-HEIGHT[] ]
• 1t 143 # tlsetl FLOOR-PREV t
.1t 144 I I1$

• 69 *
• 70 * end ..

• 71 * compute LOADS ,.
" 72 * stop ..
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Parameterized Building

Input after macro processing

INPUT FOR PAI_RIZED BUILDING AFTER NACRO PROCESSING

======================================================

< 5 >

< 6 > input LOADS.,
< 8 >

< 9 • run-period JAN 1 1981 THRU DEC 31 1981 ..
< 10 • loads-report vertftcatlon=(LV-B,LV-V,LV-F) ..
< 11 >
< 12 •

< 11 • bulldingolocation
< 21 > tat = 41.88 lon = 87.63 alt = 600 t-z = 6

< 33 >

< 35 • hol = YES daylight-savlngs = YES
< 13 •

< 14 > WA-I-2 = layers material = (WD01,PWO3, IN02,GP01) ..

< 15 • RB-I-I = layers material = (RG01,BR01,IN22,WD01) l-f-r = .76 ..

< 16 • WALL-typl = construction layers = WA-I-2 ..

< 17 • ROOP-typl = construction layers = RB-I-1 ..
< 18 • IWF-typl = construction u = 0.5 ..
< 19 > FLOOR-typl= construction u = 0.05 ..
< 20 • GT-typl = glass-type p=l s-c=.60 ..
< 21 •
< 22 • $ ..... SPACE CONDITIONS ..... $
< 23 •

< 24 > OCC-SCH= schedule THRU DEC 31 (WD) 1,7)(0) (8,17) (I) (18,24)(0)

< 25 • (WEH) 1,24)(0) ..

< 26 • CORE-LITE-SCH= schedule THRU DEC 31 (WD) 1,6)(0) (7,18) (1) (19,24)(0)

< 27 > (WEH) 1,24)(0) ..

< 28 • INF-SCH= schedule THRU DEC 31 (WD) 1,7)(0) (8,17)(I) (18,24)(0)

< 29 > (WEH) 1,24)(0) ..

< 30 > PE_L4-LITE-SCH= schedule THRU DEC 31 (WD) (1,6)(0) (7,18)(.8) (19,24)(0)

< 31 > (WEH) (1,24) (0) ..
< 32 •

< 33 > CORE= space-conditions t = (75)
< 34 • people-schedule = OCC-SCH people-heat-gain = 450
< 35 • area/person = 100
< 36 > lighting-schedule = CORE-LITE-SCH
< 37 > lighting-w/sqft = 2

< 38 > tight-to-space = .75 light-to-return = .25
< 39 > inf-method = AIR-CHANGE inf-schedule = INP-SCH

< 40 > atr-changes/hr = 0.8
< 41 > z-type = CONDITIONED ..
< 42 > PERIM= space-conditions like CORE
< 43 > area/person = 90
< 44 • lighting-schedule = PERIH-LITE-SCH

< 45 > air-changes/hz = 0.6 ..
< 46 >

< 47 > $ ...... set some macros for glass type and constructions.
< 48 >
< 54 >
< 147 •

< 56 >

< 62>5

< 63 • $ ..... ground floor
< 70 > "SP g_N" =
< 170 >

< 171 • space x = 100 y = 50 z = 0 azimuth = 180 area = 1275
< 172 • volume = 12750

< 173 • space-conditions = PERIM .
< 174 • exterior-wall x = 0 y = 0 azimuth = 0 h = 10

< 175 > w = 100 construction = WALL-typl ..
< 178 • window x = 16.666666031

< 179 > y = 3.0
< 180 > w = 66.666664124 h = 3.0
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< 181 > glass-type : GT-typl ..
< 183 >

< 185 > underground-floor area = 1275 construction = FLOOR-typl ..
< 190 >
< 73 >

< 74 _ "SP_g_S" =
< 170 •

< 171 • space x = 0 y = 0 z = 0 azimuth = 0 area = 1275
< 172 • volume = 12750

< 173 • space-conditions = PERIM .
< 174 • exterior-wall x = 0 y = 0 azimuth = 0 h = 10

< 175 • w = 100 construction = WkLL-typl ..
< 178 • window x = 16.666666031

< 179 • y = 3.0
< 180 • w = 66.666664124 h = 3.0

< 181 • glass-type = GT-typl ..
< 183 •

< 185 > underground-floor area = 1275 construction = FLOOR-typl ..
< 190 •
< 77 •

< 79 • "SP_g_E" =
< 170 •

< 171 • space x = 100 y = 0 z = 0 azimuth = -90 area = 525
< 172 • volume = 5250

< 173 • space-conditions = PERIM ..
< 174 • exterior-wall x = 0 y = 0 azimuth = 0 h = 10
< 175 > w = 50 construction = WALL-typl ..
< 178 • window x = 8.333333969

< 179 • y = 3.0
< 180 • w = 33.333332062 h = 3.0

< 181 • glass-type = GT-typl ..
< 183 •

< 185 • underground-floor area = 525 construction = FLOOR-typl ..
< 190 >
< 84 > Interior-wall area = 212.129989624

< 85 • next-to = "SP_g_N"

< 86 • construction = IWV-typl ..
< 87 • interior-wall area = 212.129989624

< 88 • next-to = "SP_g_S"
< 89 • construction = IWF-typl ..
< 91 •

< 92 • "SP_g_W" =
< 170 •

< 171 > space x = 0 y = 50 z = 0 azimuth = 90 area = 525
< 172 • volume = 5250

< 173 • space-conditions = PERIM .
< 174 • exterior-wall x = 0 y = 0 azimuth = 0 h = 10
< 175 • w = 50 construction = WAbb-typl ..
< 178 • window x = 8.333333969

< 179 > y = 3.0
< 180 • w = 33.333332062 h = 3.0

< 181 • glass-type = GT-typl ..
< 183 >

< 185 • underground-floor area = 525 construction = FI.OOR-typl ..
< 190 •

< 96 • interior-wall area = 212.129989624

< 97 • next-to = "SP_g_N"

< 98 • construction = IWF-typl ..
< 99 • interior-wall area = 212.129989624

< 100 • next-to = "SP_g_S"
< 101 • construction = IWF-typl ..
< 103 >

< 104 • $........ Core space ........ $
< 108 • "SP_g_C" = space x = 15 y = 15
< 109 • z = 0 azimuth = 0 area = 1400
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< 110 • volume = 14000

• 111 > space-conditions=CORE ..
• 112 • interlor-w_ll area = 700

• 113 • next-to = 'SP_g_S"

• 114 • construction = IWF-typl ..
• 115 • interlor-wall area = 700

• 116 • next-to = "SP_g_N"

• 117 • construction = IWF-typl ..
• 118 • interior-wall area : 200

• 119 • next-to = "SP_g_E"
• 120 • construction = IWF-typl ..
• 121 • interior-wall area = 200

• 122 • next-to = "SP_g_W"

< 123 • construction = IWF-typl ..
• I2_ •

• 126 > underground-floor area = 1400 construction = FbOOR-typl ,.
• 132 •

• 65 > S..... Ist floor

• 70 • "SP_I_N" =
• 170 •

< 171 • space x = 100 y = 50 z = 10 azimuth = 180 area = 1275
< 172 • volume = 12750

< 173 • space-conditions = PERIM ..
< 174 • exterior-wall x = 0 y = 0 azimuth = 0 h = 10
< 175 • w = 100 construction = WALL-typl ,.
< 178 > window x = 0

• 179 • y = 3.0
< 180 • w = I00 h = 3.0

< 181 • glass-type = GT-typl ..
< 183 •

• 187 • interior-wall area = 1275 construction = IWF-typl
< 188 • next-to = "SP_g_N" ..
< 190 •
• 73 •

• 74 • "SP I_S" =
• 170 •

• 171 • space x = 0 y = 0 z = 10 azimuth = 0 area = 1275
• 172 • volume = 12750

< 173 > space-conditions = PERIM
< 174 • exterior-wall x = 0 y = 0 azimuth = 0 "h" = 10
• 175 • w = I00 construction = WALL-typl .
• 178 • window x = 0

• 179 • y = 3.0
< 180 • w = 100 h = 3.0

< 181 • glass-type = GT-typl ..
• 183 •

< 187 • interior-wall area = 1275 construction = IWP-typl

< 188 • next-to = "SP_g_S" ..
• 190 •
< 77 •

• 79 • "SP_I_E" =
• 170 >

< 171 • space x = 100 y = 0 z = 10 azimuth = -90 area = 525
< 172 • volume = 5250

• 173 • space-conditlons = PERIM

• 174 • exterior-wall x = 0 y = 0 azimuth = 0 "h" = 10

• 175 > w = 50 construction = WALb-typl ..
< 178 • window x = 0

<179 • y = 3.0
< 180 • w = 50 h = 3.0

• 181 • glass-type = GT-typl ..
• 183 •

• 187 • Interior-wall area = 525 construction = IWF-typl
• 188 • next-to = "SP_g_E" ..
• 190 •
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< 84 > interior-wall area = 212.129989624

< 85 > next-to = "SP_I_N"

< 86 > construction = IWF-typl ..
< 87 > interior-wall area : 212.129989624

< 88 • next-to = "SP_I_S"

< 89 > construction = IWF-typl ..
< 91 >

< 92 • "SP_I_W" =

< 170 •

< 171 > space x = 0 y = 50 z = 10 azimuth = 90 area = 525
• 172 • volume = 5250

• 173 • space-condltions = PERIM ..

• 174 > exterior-wall x = 0 y = 0 azimuth = 0 h = I0

• 175 • w = 50 construction = WALL-typl ..
• 178 • window x = 0

• 179 > y : 3.0
• 180 • W : 50 h : 3.0

• 181 • glass-type = GT-typl ..
• 183 •

• 187 • interior-wall area = 525 construction = IWF-typl

< 188 • next-to = "SP_g_W" ..
• 190 >

• 96 • interlor-wall area = 212.129989624

• 97 • next-to = "SP_I_N"

• 98 • construction = IWF-typl ..
• 99 > interior-wall area = 212.129989624

< I00 > next-to = "SP_I_S"

< 101 • construction = lWF-typl ..
< 103 •

• 104 • $........ Core space ........ $

• 108 • "SP_I_C" = space x = 15 y : 15
• 109 • z = 10 azimuth = 0 area = 1400

• 110 • volume = 14000

< 111 • space-condltions=CORE ..
< 112 • interior-wall area = 700

< 113 • next-to = "SP_I S"

< 114 • construction : IWF-typl ..
< 115 • interior-wall area = 700

< 116 • next-to = "SP_I_N"

< 117 • construction = IWF-typl ..
• 118 • interior-wall area = 200

< 119 > next-to = "SP_I_E"

• 120 • construction = IWF-typl ..
• 121 • interior-wall area = 200

• 122 • next-to : "SP_I W"

< 123 • construction = IWF-typl ..
• 124 •

• 128 • interior-wall area : 1400

• 129 • next-to : "SP_g_C"

< 130 • construction = IWF-typl ..
• 132 >

• 67 • $ ..... top floor

< 70 • "SP_t_N ° =
< 170 •

< 171 • space x = I00 y = 50 z = 20 azimuth = 180 area : 1275
< 172 > volume = 12750

173 • space-conditlons = PERIM .

< 174 • exterior-wall x : 0 y = 0 azimuth : 0 h : 10

< 175 • w = I00 construction = WALL-typl ..
• 178 • window x = 0

< 179 • y = 3.0
• 180 • w = I00 h = 3.0

< 181 • glass-type = GT-typl ..
• 183 •

< 187 > interior-wall area = 1275 construction = IWF-typl
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< 188 • next-to : "SP_I_N" ..
< 190 •

< 192 • roof x : 0 y : 0
< 193 • h = 15
< 194 • w = 85

< 195 > construction = ROOF-typl ..
< 73 •

< 74 • "SP_t_S" =
< 170 •

< 171 • space x = 0 y = 0 z = 20 azimuth = 0 area = 1275
< 172 > voltime = 12750

< 173 • space-conditions = PERIM ..

< 174 • exterior-wall x = 0 y = 0 azimuth --0 h = I0

< 175 • w = 100 construction = WALL-typl ..
< 178 > window x = 0

< 179 • y : 3.0
< 180 • w : 100 h : 3.0

< 181 • glass-type = GT-typl ..
< 183 •

< 187 • interlor-wal] area = 1275 construction = lWF-typl

< 18B • next-to : "SP_I_S" ..
< 190 •

< 192 • roof x = 0 y = 0
< 193 > h = 15
< 194 > w = 85

< 195 • construction = ROOF-typl ..
< 77 •

< 79 • "SP_t_E" =
< 170•

< 171 • space x = 100 y = 0 z = 20 azimuth = -90 area = 525
< 172 • voltune = 5250

< 173 > space-condltions = PERIM ..

< 174 > exterior-wall x = 0 y = 0 azimuth = 0 h : 10

< 175 > w = 50 construction = WALL-typl .°
< 178 • window x = 0

< 179> y= 3.0
< 180 • w : 50 h = 3.0

< 181 > glass-type = GT-typl
< 183 >

< 187 • interior-wall area = 525 construction = IWF-typl

< 188 • next-to = "SP_I_E"
< 190 •

< 192 • roof x = 0 y = 0
< 193 • h = 15

< 194 • W : 35

< 195 • construction = ROOF-typl ..
< 84 • interior-wall area = 212.129989624

< 85 • next-to = "SP_t_N"

< 86 > construction = lWF-typl ..
< 87 • interlor-wall area = 212.129989624

< 88 • next-to = "SP_t_S"

< 89 • construction = IWF-typl ,.
< 91 •

< 92 > "SP_t_W" =
< 170 •

< 171 > space x = 0 y = 50 z = 20 azimuth = 90 area = 525
< 172 > volume = 5250

< 173 • space-conditions = PERIH
< 174 • exterior-wall x = 0 y = 0 azimuth = 0 h = 10

< 175 > w = 50 construction = WALL-tYDI ..
< 178 • window x = 0

< 179 • y : 3.0
< 180 • w = 50 h : 3.0

< 181 • glass-type : GT-typl ..
< 183 •
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< 187 • interior-wall area = 525 construction = IWF-typl

< 188 • next-to = "SP_I_W" ..
< 190 •

< 192 • roof x = 0 y = 0
< 193 • h = 15
< 194 • w = 35

< 195 • construction = ROOF-typl ..
< 96 • interior-wall area = 212.129989624

< 97 • next-to = "SP_t_N"

< 98 • construction = IWF-typl ..
< 99 • interior-wall area = 212.129989624

< I00 • next-to = "SP_t_S"

< 101 • construction = l_F-typl ..
< 103 •

< 104 • $ ........ Core space ........ $
< 108 • "SP_t_C" = space x = 15 y = 15
< 109 • z = 20 azimuth = 0 area = 1400
< 110 • volume = 14000

< 111 • space-conditions=CORE ..
< 112 • interior-wall area = 700

< 113 • next-to = "SP_t S"

< 114 • construction = IWF-typl ..
< 115 • interior-wall area = 700

< 116 • next-to = "SP_t_N"

< 117 • construction = IWF-typl ..
< 118 • interior-wall area = 200

< 119 • next-to = "SP_t_E"
< 120 • construction = IWF-typl ..
< 121 • interior-wall area = 200

< 122 • next-to = "SP_t_W"
< 123 • construction = lWF-typl ..
< 124 •

< 128 • interior-wall area = 1400

< 129 • next-to = "SP..I_C"

< 130 • construction = IWF-typl ..
< 132 •

< 134 • roof x = 15 y = 15
< 135 • h = 20
< 136 > w = 70

< 137 • construction = ROOP-typl ..
< 69 •

< 70 • end ..

< 71 • compute LOADS ..

i
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DOE-2.1E-001 Thu Nov 11 11.14558 1993LDL RUN I

REPORT- LV-B SUMMARY OF SPACES OCCURRING IN THE PROJECT WEATHER FILE- TRY CHICAGO
.................................................................................................................................

NUMBER OF SPACES 15 EXTERIOR 13 INTERIOR 2

LIGHTING EQUIP
SPACE*FLOOR SPACE (WATT / (WA_ / INFILTRATION AIR CHANGES AP_ VOLUME

SPACE MULTIPLIER TYPE AZIMUTH SQFT ) PEOPLE SOFT ) METHOD PER HOUR (SQFT) (CUFT)

SP_g_N 1.0 EXT 180.0 2.00 14.2 0.00 AIR-CHANGE 0.60 1275.00 12750.00

SP_g_S 1.0 EXT 0.0 2.00 14.2 0.00 AIR-CHANGE 0.60 1275.00 12750.00

SP_g_E 1.0 EXT -90.0 2.00 5.8 0.00 AIR-CHANGE 0.60 525.00 5250.00

SP_g W 1.0 EXT 90.0 2.00 5.8 0.00 AIR-CHANGE 0.60 525.00 5250.00

SP_g C 1.0 INT 0.0 2.00 14.0 0.00 AIR-CHANGE 0.80 1400.00 14000.00

SP_I_N 1.0 EXT 180.0 2.00 14.2 0.00 AIR-CHANGE 0.60 1275.00 12750.00

SP_I_S 1.0 EXT 0.0 2.00 14 2 0.00 AIR-CHANGE 0.60 1275.00 12750.00

SP_I_E 1.0 EXT -90.0 2.00 5 8 0.00 AIR-CHANGE 0.60 525.00 5250.00

SP_I W 1.0 EXT 90.0 2.00 5 8 0 00 AIR-CHANGE 0.60 525.00 5250.00

SP_I_C 1.0 INT 0.0 2.00 14 0 0 00 AIR-CHANGE 0.80 1400.00 14000.00

SP_t_N 1.0 EXT 180.0 2.00 14 2 0 00 AIR-CHANGE 0.60 1275.00 12750.00

SP_t_S 1.0 EXT 0.0 2.00 14 2 0 00 AIR-CHANGE 0.60 1275.00 12750.00

SP_t_E 1.0 EXT -90.0 2.00 5 8 0 00 AIR-CHANGE 0.60 525.00 5250.00

SP_t_W 1.0 EXT 90.0 2.00 5 8 0 00 AIR-CHANGE 0.60 525.00 5250.00

SP_t_C 1.0 EXT 0.0 2.00 14 0 0 00 AIR-CHANGE 0.80 1400.00 14000.00
..........................

BUILDING TOTALS 162.0 15000.00 150000.00
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DOE-2.1E-001 Thu Nov 11 11:14:58 1993LDL RUN i

REPORT- LV-D DETAILS OF EXTERIOR SURFACES IN THE PROJECT WEATHER FILE- TRY CHICAGO
.................................................................................................................................

NUMBER OF EXTERIOR SURFACES 17 RECTANGULAR 17 OTHER 0

{U-VALUE INCLUDES OUTSIDE AIR FILM: WINDOW INCLUDES FRAME. IF DEFINED)

---WINDOWS ....... WALL ..... WALL. W I NDOW S-

SURFACE SPACE U-VALUE AREA U-VALUE AREA U-VALUE AREA AZIMUTH

(BTUIHR-SQFT- F) (SOFT) (BTU/HR-SQFT-F) (SOFT) (BTU/HR-SQFT- F) (SQFT)

SP_g_S 0.926 200.00 0.067 800.00 0.239 1000.00 NORTH

SP_I_S 0.926 300.00 0.067 700.00 0.325 1000.00 NORTH

SP_t_S 0.926 300.00 0.067 700.00 0.325 1000.00 NORTH

SP_I_W 0.926 150.00 0.067 350.00 0.325 500.00 EAST

SP_g_W 0.926 100.00 0.067 400.00 0.239 500.00 EAST

SP_t_W 0.926 150.00 0.067 350.00 0.325 500.00 EAST

SP_t_N 0.926 300.00 0.067 700.00 0.325 1000.00 SOUTH

SP_g_N 0.926 200.00 0.067 800.00 0.239 I000.00 SOUTH

SP_I_N 0.926 300.00 0.067 700.00 0.325 I000.00 SOUTH

SP_g_E 0.926 I00.00 0.067 400.00 0.239 500.00 WEST

SP_t_E 0.926 150.00 0.067 350.00 0.325 500.00 WEST

SP_I_E 0.926 150.00 0.067 350.00 0.325 500.00 WEST

SP_t_N 0.000 0.00 0.168 1275.00 0.168 1275.00 ROOF

SP_t_E 0.000 0.00 0.168 525.00 0.168 525.00 ROOF

SP_t_S 0.000 0.00 0.168 1275.00 O 168 1275.00 ROOF

SP t_W 0.000 0.00 0.168 525.00 0 168 525.00 ROOF

SP_t_C 0.000 0.00 0.168 1400.00 0 168 1400.00 ROOF

SP_g_N 0.000 0.00 0.050 1275.00 0 050 1275.00 UNDERGRND

SP_g_S 0.000 0.00 0.050 1275.00 0 050 1275.00 UNDERGRND

SP_g_E 0.000 0.00 0.050 525.00 0 050 525.00 UNDERGRND

SP_g_W 0.000 0.00 0.050 525.00 0.050 525.00 UNDERGRND

SP_g_C 0.000 0.00 0.050 1400.00 0.050 1400.00 UNDERGRND

12.30



DOE-2.1E-001 Thu Nov 11 11:14.58 1993LDL RUN I

REPORT- LV-D DETAILS OF EXTERIOR SURFACES IN THE PROJECT WEATHER FILE- TRY CHICAGO

.............................................................................................................. {CONTINUED) ........
I

AVERAGE AVERAGE AVERAGE U-VALUE WINDOW WALL WINDOW+WALL

U-VALUE/WINDOWS U-VALUE/WALLS WALLS +WINDOWS AREA AREA AREA

(BTU/HR-SQFT-F) (BTUIHR-SQFT-F) (BTUIHR- SOFT-F) (SOFT) (SOFT) (SOFT)

NORTH 0,926 0.067 0.296 800.00 2200 00 3000.00

EAST 0.926 0.067 0.296 400.00 1100 0_ 1500.00

SOUTH 0.926 0.067 0.296 800.00 2200.00 3000.00

WEST 0.926 0.067 0.296 400.00 1100 00 1500.00

ROOF 0.000 0.168 0.168 0.00 5000 00 5000.00

ALL WALLS 0.926 0.067 0.296 2400.00 6600.00 9000.00

WALLS+ROOFS 0.926 0.111 0.250 2400.00 11600.00 14000.00

UNDERGRND 0.000 0.050 0.050 0.00 5000.00 5000.00

BUILDING 0.926 0.092 0.198 2400.00 16600.00 19000.00

12.31



DOE-2.1E-001 Thu Nov 11 11=14=58 1993LDL RUN 1

REPORT- LV-F DETAILS OF INTERIOR SURFACES IN THE PROJECT WEATHER FILE- TRY CHICAGO
................................................................................ . ................................................

NUMBER OF INTERIOR SURFACES 34

(U-VALUE INCLUDES BOTH AIR FILMS)

ADJACENT SPACES

SURFACE AREA CONSTRUCTION SURFACE TYPE U-VALUE

NAME (SQFT ) NAME [ETU/HR-SQFT-F) SPACE-1 SPACE-2

212.13 IWF-typl QUICK STANDARD 0.500 SP_g_E SP_g_H
212.13 IWF-typl QUICK STANDARD 0.500 SP_g_E SP_g_S

212.13 IWF-typl QUICK STANDARD 0.500 SP_g..W SP_g_N

212.13 IWP-typl QUICK STANDARD 0.500 SP_g_W SP_g_S

700.00 IWF- typl QUICK STANDARD 0.500 S P_g_C SP_g_S

700.00 IW?- typl QUICK STANDARD O.500 S P_g_C SPg_N

200.00 IWF- typl QUICK STANDARD 0.500 SP_g_C SP_g_E

200.00 IWF- typl QUICK STANDARD 0.500 SP_g_C SP_g_W

1275.00 IWF-typl QUICK STANDARD 0.500 SP_I_N SP_g_N
1275.00 IWF-typl QUICK STANDARD 0.500 SP_I_S SP_g_S

525. O0 IWF- typl QUICK STANDARD 0.500 SP_I .E SP_g_E

212.13 IWF- typl QUICK STANDARD 0.500 SP_I_E SP_I_N

212.13 IWF-typl QUICK STANDARD 0.500 SP_I_E SP_I_S

525.00 IWF-typl QUICK STANDARD 0.500 SP_I_W SP_g_W

212.13 IWF-typl QUICK STANDARD 0.500 SPI_W SP_I_N

212.13 IWF-typl QUICK STANDARD 0.500 SP_I_W SP_I_S

I 700.00 IWF-typl QUICK STANDARD 0.500 SP_I_C SP_I_S

700.00 IWP-typl QUICK STANDARD 0.500 SP_I_C SP_I_N

200.00 IWF-typl QUICK STANDARD 0.500 SP_I_C SP_I_E

200.00 IWF-typl QUICK STANDARD 0.500 SP_I_C SP_I_W

1400.00 IWF-typl QUICK STANDARD 0.500 SP_I_C SP_g_C

1275.00 IWF-typl QUICK STANDARD 0.500 SP_t_N SP_I_N

1275.00 IWF-typl QUICK STANDARD 0.500 SPt_S SP_I_S

525.00 IWF-typl QUICK STANDARD 0.500 SP_t_E SP_I_E
212.13 lWF-typl QUICK STANDARD 0.500 SP_t_E SP_t_N

212.13 IWF-typl QUICK STANDARD 0.500 SPt_E SP_t_S

525.00 IWF-typl QUICK STANDARD 0.500 SP_t_W SP_I_W

212.13 IWF-typl QUICK STANDARD 0.500 SP_t_W SP_t_N

212.13 IWF-typl QUICK STANDARD 0.500 SP_t_W SP_t_S

700.00 IWF-typl QUICK STANDARD 0.500 SP_t_C SP_t_S
700.00 IWF-typl QUICK STANDARD 0.500 SP_t_C SP_t_N

200.00 lWF-typl QUICK STANDARD 0.500 SPt_C SP_t_E

200.00 IWF-typl QUICK STANDARD 0.500 SP_t_C SP_t_W

1400.00 lWF-typl QUICK STANDARD 0.500 SP_t_C SP_I_C
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DOE-2.1E-001 Thu Nov 11 11z14z58 1993LDL RUN I

REPORT- LS-D BUILDING MONTHLY LOADS SUI_IARY WEATHER FILE- TRY CHICAGO
.......... ° ............ . ................................................... . .....................................................

........ COOLING ................ HEAT ING ........... ELEC - - -

IMt_ _ IM_ ELEC- MAXIMUM
COOLING TIME DRY- WET- COOLING HEATING TIME DRY- WET- HEATING TRICAL ELEC

ENERGY OF MAX BULB BULB LOAD ENERGY OF MAX BULB BULB LOAD ENERGY LOAD

MONTH (HBTU) DY HR T_P TENP (KBTU/HR) (14BTU) DY FIR TD4P TEHP (KBTU/HR) (KWH) (KW)

JAN 2.94071 15 15 40.? 35.P 46.954 -i00.090 12 8 -7.F -7.F -303.466 6471. 25.680

FEB 3.03121 9 16 23.F 19.F 78.665 -88.189 6 8 22.F 22.F -244.194 5855. 25.680

MAR 4.78147 3 16 79.P 62.F 156.169 -67.232 24 8 6.P 5.F -276.647 6780. 25.680

APR 18.25086 27 16 84,F 61.F 215,393 -31,668 8 8 30.? 27.F -207 410 6780. 25.680

MAY 23.73145 21 13 85.F 75.F 232.219 -18.483 6 7 37.F 33.F -117 475 6163. 25.680

JUN 44,88414 4 15 85.F 67.F 243.338 -5.474 I 5 48.F 47.F -70 638 6780. 25.680

JUL 69.09688 13 15 97.F 77.F 302,914 -].320 6 4 60.F 54.F -37 546 6780. 25.680

AUG 55.78048 26 16 94.F 76.F 272.907 -2.272 5 5 55.F 54.F -49 795 6471. 25.680

SEP 34.12464 11 15 86,? 72.F 250.087 -!3.255 22 5 35.F 31.F -111 728 6780. 25.680

OCT 16.95434 5 15 74.F 62.F 167.687 -28.918 21 5 30.F 29.F -137.386 6471, 25.680

NOV 6.33158 2 14 75.F 61.F 167.828 -62.562 15 4 26.F 25.F -178.102 5855. 25.680

DEC 2.91600 10 15 41.F 35.F 59.871 -90.931 26 7 15.F 15.F -212.285 6780. 25.680
.....................................................

TOTAL 282.824 -510.395 77965.

MAX 302.914 -303.466 25.680
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Metric Input/Output Example

LDL PROCESSOR INPUT DATA

Tnu Nov 11 11s30:36 1993LDL RUN 1

* 1 * INPUT LOADS INPIII'-UNITSmMETRIC 0UTPUT-UNF?S=NETRIC ..

* 2 *

* 3 * TITLE LINE-1 * METRIC INPUT/OUTPUT EXAMPLE *
* _ * LINE-2 * SMALL BAR/LOUNO£ *
* 5 * LINE-3 * SYST_4 4z PKG PSZ WATER-COOLED UNIT *
* 6 " LINE-4 * WITH WATER-SIDE ECONOMIZER " ..
* 7 *

* 8 * $ Note: a metric LOADS input wlll not work with the

* 9 * $ preassembled materials and constructions library, BDLLIB,

* 10 * $ which is in _glish units. You will have to create your
* 11 * $ own metric version of BDLLIB by doing a LIBRARY-INPUT IX)ADS

* 12 * S run with INPUT-UNITS=METRIC (see Reference Manual (2.1A),

* 13 * $ pp. II,21,147,152). Alternatively, u in this example,
* 14 • $ you can remove BDLLIB from your run control file and enter

* 15 * $ metric constructions in your LOADS input using the MATERIALS,
* 16 * $ LAYERS and CONSTRUCTION commands.
* 17 *

* 18 * $ This example demonstrates how LOADS hourly report variables
* 19 * $ can be passed to SYST_S and printed in SYSTD4S hourly
* 20 * $ reports.
* 21 *
* 22 * ABORT ERRORS .. LIST WARNINGS ..

* 23 *

* 24 * RUN-PERIOD JAN 1 1988 THRU DEC 31 1988 ..
* 25 *

" 26 * $ CHICAGO $
* 27 * BUILDING-LOCATION LATITUDE=42

* 28 * LONGITUDE=88

* 29 * ALTITUDE-186 $ meters $
* 30 * TIME-ZONE=6

* 31 * AZIMUTHffi0 ..

* 32 *

* 33 * LOADS-REPORT SUMMARY= (LS-A,LS-C,LS-D)

* 34 * VEP.IFICATION= {LV-C,LV-M) .,
* 35 *

* 36 * $ OCCUPANCY $
* 37 *

* 38 * OCI = DAY-SCHEDULE (1,24) VALU_S=(.2,.2,0, O,0,0,

* 39 * .4,.4,.2,.2,.2,.H,.6,.1,.1,.1,.5,.7,.5,.5,.7,.8,.8,.6) ..
* 40 * OC2 = DAY-SCHEDULE (1,24) VALUES=(.4,.4,0,0,0,0,

* 41 * .2,.2,.1,.1,.I,.2,.4,.2,.2,.2,.5,.7,.8,.8,.9,.9,.9,.5) ..
* 42 * C)C3 = DAY-SCHEDULE (1,24) VALUES=(.4,.4,0,0,0,0,

* 43 " 0,0,0,.2,.3,.4,.5,.5,.6,.7,.7,.8,.8,.6,.5,.5,.6,.6) ..

* 44 * OCCUP = SCHEDULE THRU DEC 31 {WD) OCI (SAT) OC2 (SUN,HOL) OC3 ..
" 45 *

* 46 * $ LIGHTING $
* 47 *

* 48 * LI = DAY-SCHEDULE (I,2) VALUES=(,5) (3,6) (.I) (7,9) {.5)

* 49 * (I0,18) (.4) (19,24) (i) ..

* 50 * L2 = DAY-SCHEDULE (1,2) VALUES-(.5) (3°6) (.I) {7,12) (.5)

* 51 * (1H,18) (.8) (19,24) (1) ..

* 52 * LH = DAY-SCHEDULE {1,2) VALUES=(.5) (3,9) (.1) (10,12) (.4)
* 53 * (1H,17) (.6) (18,19) (1) (20,24) (.5)
* 54 * LIGHTS = SCHEDULE THRU DEC 31 (WD) LI (SAT) L2 (SUN,HOL) LH ..
* 55 *

* 56 * $ CONSTRUCTIONS $
* 57 *

* 58 * WDSHINGLE = MATERIAL THICKNESS = .0178 $ m $
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* 59 * CONDUCTIVITY = .1154 _ Wlm-K $

* 60 * DENSITY = 512.6 $ kglm3 $

* 61 * SPECIFIC-HEAT = 1255 $ Jlkg-K $ .
* 62 *

* 63 * PLYWOOD = MATERIAL THICKNESS = .0127 $ m $

* 64 * CONDUCTIVITY = .1154 $ W/m-K $

* 65 * DENSITY = 544.6 $ kglm3 $
* 66 * SPECIFIC-HEAT = 1213 $ J/kg-K $ .
* 67 *

* 68 * POLYSTYR = MATERIAL THICKNESS = .0191 $ m $

* 69 * CONDUCTIVITY = .0346 $ W/m-K $

* 70 * DENSITY = 28.8 $ kg/m3 $

* 71 * SPECIFZC-HEAT = 1213 $ J/kg-K $ .
* 72 *

* 73 * GYPBOARD = MATERIAL THICKNESS = .0191 $ m $

* 74 * CONDUCTIVITY = .1602 $ WIm-K $

* 75 * DENSITY = 800.9 $ kglm3 $

* 76 * SPECIFIC-HEAT = 837 $ J/kg-K $ .
* 77 *

* 78 * BUILTUPRF = MATERIAL THICKNESS = .0095 $ m $

* 79 * CONDUCTIVITY = .1624 $ W/m-K $

* 80 * DENSITY = 1121.3 $ kg/m3 $
* 81 " SPECIFIC-HEAT = 1464 $ J/kg-K $ .
* 82 *

* 83 * ACOUSTILE = MATERIAL THICKNESS = .0127 S m $

* 84 * CONDUCTIVITY = .0571 $ WIm-K $
* 85 * DENSITY = 288.3 $ kglm3 $

* 86 * SPECIFIC-HEAT = 1339 $ Jlkg-K $ .
* 87 *

* 88 * AIRLAYER = MATERIAL RESISTANCE = .162 $ m2-K/W $ ..
* 89 *
* 90 *

* 91 * WAI=LAYERS MATERIAL = (WDSHINGLE, PLYWOOD, POLYSTYR,GYPBOARD) ..
* 92 * RFI=LAYERS MATERIAL (BUILTUPRF, PLYWOOD, POLYSTYR,AIRLAYER,ACOUSTILE)

* 93 * INSIDE-FILM-RES = .I08 $ m2KIW $ ..

* 94 *
* 95 * S-WALL = CONSTRUCTION LAYERS=WAI ..

* 96 * ROF = CONSTRUCTION LAYERS=RFI ..

* 97 * FOUND = CONSTRUCTION U-VALUE=I.48 $ W/m2-K $ ..

* 98 * DRI = CONSTRUCTION U-VALUE:3.35 $ Wlm2-K $ ..

* 99 * GLASSI = GLASS-TYPE GLASS-TYPE-CODE=3 PANES=I .. $ CLEAR 6.3ram PLATE
* 100 *

* 101 * SET-DEFAULT FOR EXTERIOR-WALL HEIGHT=4.88 $ m $
* 102 * CONSTRUCTION=S-WALL ..

* 103 *

* 104 * SET-DEFAULT FOR WINDOW GLASS-TYPE=GLASSI HEIGHT=3.66 $ m $.,
* 105 *

* 106 * BLDG= SPACE AREA = 200.72 $ m2 $
* 107 * VOLUME = 734.0 .9 m3 S
* 108 * LIGHTING-W/AREA = 11.4 $ W/m2 $
* 109 * LIGHTING-SCHEDULE : LIGHTS

* 110 * LIGHTING-TYPE = REC-FLUOR-NV

* 111 * LIGHT-TO-SPACE = 1.0

* 112 * EQUIPMENT-W/AREA = 5.38 $ Wlm2 $

* 113 * EQUIP-SCHEDULE = LIGHTS

* 114 * AREA/PERSON : 4.18 $ m2 $
* 115 * PEOPLE-HEAT-GAIN = 161 $ W $

* 116 * PEOPLE-SCHEDULE = OCCUP

* 117 * INF-METHOD = AIR-CHANGE

* 118 * AIR-CHANGES/HR = .3
* 119 * INF-SCHEDULE = OCCUP ..
* 120 *

* 121 * EXTERIOR-WALL WIDTH=t2.19 $ m S AZIMUTH=0 ..
* 122 *

* 123 * EXTERIOR-WALL WIDTH=16,46 $ m $ AZIMUTH=90 ..
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* 124 *

* 12r " DOOR HEIGHT=2.13 $ In $

* 1_ * WIDTH=0.91 $ m $

* 127 * CONSTRUCTION=DR1 ..
" 128 *

* 129 * EXTERIOR-WAIL WIDTH=12.19 $ m $ AZIMI_H=I@0 ..

" 130 "

* 131 • WIN-I = WINDOW WIDTH=9.14 $ m $

* 132 * OVERHANG-W=IS.24 $ m $
* 133 * OVERHANG-D=3.05 $ m $

* 134 * OVERHANG-A=3,05 $ m $

* 135 * OVEP_-B=0.61 $ m $ ,.

* 136 *

* 137 * $ WEST WALL ABUTS ADJOINING BUILDING $
* 138 *

* 139 * UNDERGROUND-WALL AREA=IS.79 $ m2 $
* 140 * CONSTRUCTION=FOUND ..

* 141 *

* 142 * ROOF HEIGHT=12.19 $ m $
* 143 * WIDTH=16.46 $ m $
* 144 * CONSTRUCTION=ROF
* 145 " TILT=0 ..

* 146 *

* 147 * $ I_xa_le of passing I_ADS hourly report variables to

* 148 • $ SYSTEMS hourly reports
* 149 *

* 150 " HR-SCH-1 =SCHEDULE THRU JAN 4 (ALL) (1,24) VALUES=(0)
* 1S1 * THRU JAN 5 (ALL) (1,24) VALUES=(1)
* 152 * THRU DEC 31 (ALL)(1,24) VALUES=(0) ..
* 153 *

* 154 * LRB-I =REPORT-BLOCK VARIABLE-TYPE=GLOBAL

* 155 * VARIABLE-LIST=(15) .. $ total horlzontal solar $

* 156 *

* 157 * LRB-2 :REPORT-BIDCK VARIABLE-TYPE:WIN-I

* 158 * VARIABLE-LIST:(15) .. $ solar gain thru window $
* 159 *

* 160 * LDS-REP-I =HOURLY-REPORT REPORT-SCHEDULE=HR-SCH-I

* 161 * OPTION:BINARY-FILE $ to pass Loads hourly variables

* 162 * $ to Systems

* 163 * REPORT-BLOCK= (L_B-I,LRB-2) ..
* 164 *
* 165 * END ..
* 166 * COMPUTE LOADS
* 167 * INPUT SYSTI_S INPUT-UNITS=METRIC OUTPb_-I_ITS=ME?RIC ..
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S DL PROCESSOR I N P UT DATA

Thu Nov II 11:30:36 1993SDL RUN I

* 168 "

* 169 " SYSTEMS-REPORT SU_4ARY=(SS-A,SS-J,SS-O) ..
* 170 "

* 171 " FANSON = SCHEDULE THRU DEC 31 (NON, SAT) (1,24) VALUES=(1)
" 172 • (SUN,HOL} (1,2) VALUES={1) (3,9)(0) (10,24)(1) ..
" 173 * C-SETPT = SCHEDULE THRU DEC 31 (ALL) (1,24) TEMP=(24.4) .. $ deg C $
* 174 * H-SEI'FT = SCHi::DUL£ THRU DEC 31 (ALL) (1,24) TDIP=(22.2) .. S deg C $
" 175 *
* 176 * _qV = ZONE-CONTROL DESIGN-HEAT-T = 22.2 $ deg C $

* 177 * DESIGN-COOL-T = 23.3 $ deg C $

* 178 • HEAT-TE_P-SCH : H-SETPT

" 179 * COOL-TD4P-SCH = C-SETPT ..
* 180 *
* 181 * BLDG = ZONE ZONE-CONTROL =
* 182 * OA-FI.X_/PER = 25.5 $ m3/h $
t 183 • FI.EW/AREA = 12.8 $ m3/h-m2 $ ,,
" 184 *
" 185 *
* 186 * SYSI =SYSTD4 SYSTE_4-TYPE = PSZ

* 187 * OA-CONTROL = FIXED

" 188 * SUPPLY-FLOW = 4748 $ m31h $

" 189 " HEATING-CAPACITY = -35145 $ W $

" 190 • MAX-SUPPLY-T = 37.8 $ deg C $

* 191 * NIN-SUPPLY-T = 12.8 S deg C $

" 192 " SUPPLY-STATIC = 63.5 $ mm water $

" 193 " SUPPLY-EFF = .47

" 194 * SIZINC-RATIO = 1.2

* 195 * COOL-SIZING-RAT : .833

" 196 " HEAT-SIZING-RAT = .75

" 197 * F-SCH = FANSON
" 198 * ZONE-NAMES = (BLDG)

• 199 " WS-ECONO : YES

" 200 " CONDENSER-TYPE = WATER-CCX3LED ..
" 201 "
* 202 * WS-ECON =PLANT-ASSIGNMENT

" 203 • SYSTEM-NAMES = (SYS1)
• 204 * CIRC-PUMP-TYPE = VARIABLE-FLOW

" 205 • TWR-SKT-POINT = 12.8 $ deg C $

" 206 * NIN-TWR-WTR-T = 12.8 $ deg C $
" 207 " DHW-FLOW = 2.52 $ literslm_n $

" 208 " DHW-SCH = DOMHW ..

* 209 *

" 210 * D1 = DAY-SCHEDLTLE (1,7) VALUES=(O)
" 211 " (8,21) (.I,.2,.3..4,.55,.6,.6,.45,.4,.45,.45,.4,.3,.3)

* 212 " {22,24) (0) ..

" 213 " D2 = DAY-SCHEDULE (1,7) VALUES=(0)
* 214 " (8,22) (.15,.2,.25,.4,.5,.55,.55,.45,.45,.45,.45,.4..35,

" 215 • .25,.2) (23,24) (0) ..

" 216 " D3 = DAY-SCHEDULE (1,9) VALUES=(0)
• 217 " (10,19) (,I,.25,.3,.35,.35,.3,.3,.35,.3..21

* 218 " (20,24) (0)
" 219 • DOMHW = SCHEDULE THRU DEC 31 (WD) DI (SAT) D2 (SUN,HOL) D3 .,

a • 220 "

• 221 " HR-SCH-2 =SCHEDULE THRU JAN 4 (ALL) (1,24) VALUES=(0)
* 222 • THRU JAN 5 (ALL) (I,24) VALUES=(1)

* 223 * THRU DEC 31 (ALL)(1,24) VALUES=(0) ..
" 224 "
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* 225 * SRB-1 =REPORT-BLOCK VARIABLE-TYPE=LOADS-DATA $ to get hourly $
* 226 * $ variables from Loads $

* 227 * VARIABLE-LIST=(1) ..

* 228 *
* 229 * SRB-2 =REPORT-BLOCK VARIABLE-TYPE=GLOBAL

* 230 * VARIABLE-LIST=(8) .. $ outside drybulb $

* 231 *

* 232 " SRB-3 =REPORT-BLOCK VARIABLE-TYPE=BLDG
* 233 * VARIABLE-LIST=(6,7,8) .. $ zone temp, temp setp, extract rate $

* 234 *
* 235 * SYS-REP-1 =HOURLY-REPORT REPORT-SCHEDU'LE=HR-SCH-2
* 236 * REPORT-BLOCK= (SRB-1,SRB-2, SRB-3) ..
* 237 *

* 240 *
* 241 * INDtrr PLANT INPUT-UNITS=METRIC OOTP_I'-UNITS=METRIC ..
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P D L PROCESSOR INPUT DATA

Thu Nov 11 11:30:36 1993PDL RUN 1

• 242 "

• 243 * WS-ECON = PLANT-ASSIGI_ENT ., •
• 244 * PLANT-REPORT SUMMARY=(BEPS,BEPU) ..

• 245 *

• 246 * DWH= PLANT-EQUIPM_ TYPE= DHW-HEATER

• 247 * SIZE= .0088 .. $ Megawatts $
• 248 *

• 249 * $ Choose cublc l_eters as the unlt for natural gas: $
• 250 *
• 251 * _IERGY-RESOURCE RESOURCE = RArtURAL-GAS

• 252 * ENERGY/UNIT = 10860 $ Wh/_3, based on 1050 Btu/ft3 $
" 253 " UN]T-NAME = M3

• 254 * D_H-UNIT-NAME = M3/HR ..

" 255 "
• 256 * END ..

• 257 * COMPUTE PLANT ..

• 258 *

• 259 * INPUT ECONOMICS INPUT-UNITS=METRIC OUTPUT-UNITS=METRIC ..
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EDL PROCESSOR I N PUT DATA

Thu Nov II II:30:36 1993EDL RUN I

" 260 t

* 261 * ECONOMICS-REPORT SUMMARY= (ES-D, ES-E) ..

* 262 *

* 263 " $ following costs are in US dollars $

* 264 *

* 265 * ELEC-COST = UTILITY-RATE RESOURCE = ELECTRICITY

* 266 * I_NTH-CHGS : (21.75)

" 267 " D_IAND-CHGS = (.81)
* 268 * BLOCK-CRARGES = (E-SM,E-WN) ..

* 269 "

* 270 * E-SM = BLOCK-CHARGE BLOCK-SCH = SEASON

* 271 * SCH-FLAG = 2

* 272 * BLOCKI-TYPE = ENERGY

* 273 * BLOCKI-DATA = (1250,.0829)

* 274 * BLOCK2-TYPE = KWH/KW
* 275 * BLOCK2-DATA = (125,.0829,0

* 276 * 1,.0514,0) ..
* 277 *

* 278 * E-WN = BLOCK-CHARGE BLOCK-SCH = SEA._ON

* 279 * SCH-FLAG = I

* 280 * BLOCK1-TYPE = ENERGY
* 281 * RLOCK1-DATA = (1250, .0778)
* 282 * BLOCK2-TYPE = KWHIKW

* 283 * BLOCK2-DATA = [125,.0778,0,

* 284 * 1,.0514.0) ..
* 285 *
* 286 * SEASON = SCHEDULE TNRU APR 30 (ALL) (1,24) VALUES:(1)

* 287 * THRU OCT 31 (ALL) (I,24) VALUES:(2)
* 288 * THRU DEC 31 (ALL) (1,24) VALUCS=(1) ..

* 289 *
* 290 * GAS-COST = UTILITY-RATE RESOURCE = NATURAL-GAS
* 291 * MONTH-CHGS = (10.73)
* 292 * BLOCK-CHARGES = (GAS-CH) ..
* 293 *

* 294 * $ 0.22 dollarslm3 for first 1200 m3, 0.15 dollarslm3 above that: $
* 295 *

* 296 * GAS-CH = BLOCK-CHARGE BLOCKI-TYPE : ENERGY

* 297 * BLOCKI-DATA : (1200,.22,

* 298 * 1,.15) ..

* 299 *

: 300; END..301 co.P EECONOMICS..

****************************** END-OF-FILE READ ON INPUT FILE.
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DOE-2 UNITS TABLE
.....................

ENGLISH MULTIPLIED BY GIVES METRIC MULTIPLIED BY GIVES ENGLISH

1 1.000000 1.000000
2 1.000000 1.000000

3 BTU 0.293000 WH 3.412969 BTU
4 BTU/HR 0.293000 WATT 3.412969 BTU/HR
5 BTU/LB-F 4183.830078 J/KG-K 0.000239 BTU/LB-F

6 BTUIHR-SQFT-F 5 674460 WIM2-K 0.176228 BTU/HR-SQFT-F
7 DEGREES 1 000000 DEGREES 1.000000 DEGREES

9 SQPT 0 092903 N2 10.763915 SQFT
10 CUFT 0 028317 M3 35.314724 CUFT

11 LB/HR 0 453592 KG/HR 2.204624 LB/HR
12 LBICUFT 16 018459 KGIM3 0.062428 LBICUFT

13 MPH 0 447040 HIS 2.236936 MPH

14 BTU/HR-F 0.527178 W/K 1.896893 BTU/HR-F

15 FT 0.304800 M 3.280840 PT

16 BTU/HR-FT-F 1.729600 W/M-K 0.578168 BTU/HR-FT-F

17 BTU/HE- SQFT 3.152480 WATT /M2 0.317211 BTU/HR- SQFT
18 IN 2.540000 CM 0.393701 IN

19 UNITS/IN 0.393700 UNITS/CM 2.540005 UNITS/IN
20 UNITS 1.000000 UNITS 1.000000 UNITS

21 LB 0.453592 KG 2.204624 LB

22 FRAC.OR MULT. 1.000000 ?RAC.OR MULT. 1.000000 FRAC.OR MULT.

23 HOURS 1.000000 IIRS 1.000000 HOURS
24 PERCENT-RH 1.000000 PERCENT-RH 1.000000 PERCENT-RH

25 CFM 1.699010 M31H 0.588578 CFM

26 IN-WATER 25.400000 _g4-WATER 0.039370 IN-WATER

27 LB/SQFT 4.882400 KG/M2 0.204817 LBISQFT
28 KW 1.000000 KW 1.000000 KW

29 w/SOFT 10.763920 WIM2 0.092903 w/SOFT
30 THERMS 25.000000 THERMIES 0.040000 THERMS

31 KNOTS 0.514440 MISEC 1.943861 KNOTS

32 HR-SQFT-F /BTU 0.176228 M2-K /W 5.674467 HR-SQFT-F /BTU

33 SDOLLARS 1.000000 SDOLLARS 1.000000 SDOLLAES
34 MBTUIHR 0.293000 MWATT 3.412969 MBTU/HR

35 YEARS 1.000000 YEARS 1.000000 YEARS

36 S/HE 1.000000 S/HR 1.000000 S/HR
37 HRS/YEARS 1.000000 HRS/YEARS 1.000000 HRS/YEARS
38 PERCENT 1 000000 PERCENT I 000000 PERCENT

39 S/MONTH I 000000 S/MONTH I 000000 S/MONTH

40 GALLONS/MIN/TON I 078000 LITERS/MIN/KW 0 927644 GALDONS/MIN/TON

41 BTUILB 0 645683 WH/KG 1 548748 BTUILB

42 LBSISQIN-GAGE 68 947571 MBAR-GAGE 0 014504 LBS/SQIN-GAGE

43 S/UNIT I 000000 S/UNIT I 000000 S/UNIT
44 BTUIHR/PERSON 0 293000 W/PERSON 3 412969 BTUIHR/PERSON

45 LBSILB I 000000 KGSIKG ] 000000 LBS/LB

46 BTUIBTU 1 000000 KWH/KWH 1 000000 BTUIBTU

47 LBS/KW 0 453590 KGIKW 2 204634 LBSIKW

48 REVIMIN I 000000 REVIMIN I 000000 REVIMIN

49 KW/TON I 000000 KWITON 1.000000 KWITON

50 MBTU 0.293000 MWH 3.412969 MBTU

51 GAL 3.785410 LITER 0.264172 GAL

52 GALIMIN 3,785410 LITERSIMIN 0.264172 GALIMIN

53 BTUIF 1897.800049 JIK 0.000527 BTU/F

54 UNITS/HE 1.000000 UNITS/HR 1.000000 UNITS/HE
55 $/UNIT-HR 1.000000 S/UNIT-HR 1.000000 S/UNIT-HE
56 KWICFM 0.588500 KW/M3/HR 1.699235 KWICFM

57 BTUISQFT-F 20428.400391 J/M2-K 0.000049 BTUISQFT-F

58 HR/HR 1.000000 HRIHR I.O00000 HRIHR
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59 BTU/FT-P 6226.479980 J/N-K 0.000161 BTU/FT-F
60 R 0.555556 K 1.799999 R
61 INCH HER 33.863800 14BAR 0.029530 INCH HER
62 UNITSIGALIHIN 0.264170 UNITSILITERIMIN 3.785441 UNITSIGALIMIN

63 (HR-SQFT-FIBTU) 2 0.031056 (M2-K /W)2 32.199585 (HR-SQFT- FIBTU) 2
64 KBTU/HR 0.293000 KW 3.412969 KBTU/HR
65 KBTU 0.293000 KWH 3.412969 KBTU
66 CFH 0.471900 L/S 2.119093 CF]4

67 CFM ISQFT 18. 288000 M3IH-H2 0.054681 CFMISQFT

68 I/R 1.799900 I/K 0.555586 I/R

69 1/KNOT 1.943860 S£CIM 0.514440 IIKNOT

70 FOOTCANDLES 10.763910 LUX 0.092903 FOOTCANDLES

71 FOOTLAMBERT 3.426259 CAIqDE:LA/M2 0.291864 POOTLAMBERT

72 LUMEN I WATT 1.000000 LUMEN I WATT 1.000000 LUM_ I WATt

73 KBTU/SQFT- YR 3.152480 KWH/142-YR O. 317211 KBTU/SQFT-YR
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METRIC INPUT/OUTPUT EXAMPLE SMALL BAR/LOUNGE DOE-2.1E-O01 Thu Nov 11 I1130t36 1993LDL RUN I
SYSTEM 41 PKG PSZ WATER-COOLED UNIT WITH WATER-SIDE ECONOHIZER

REPORT- LV-C DETAILS OF SPACE BLDG WEATHER FILE- TRY CHICAGO
............................. ...... . .... . ............... . ....... . .......................... .° ................... . ....... .....°...

DATA FOR SPACE BLDG

LOCATION OF ORIGIN IN
BUILDING COORDINATES SPACE

AZIHUTH SPACE" FLOOR H EIGHT AREA VOLUME

XB ( H) YB ( M) ZB ( M) (DEG) MULTIPLIER ( N) ( N2 ) ( M3 )

0.00 0.00 0.00 0.00 1.0 3.66 200.72 734.00

TOTAL NUMBER OF I_BER OP NUMBER OP
Nt_4BER EXTERIOR INTERIOR UNDERGROUND

OF SURFACES SURFACES SURFACES SURFACES DAYLIGHTI NG SUNSPACE

5 4 0 1 NO NO

NUMBER OF SUBSURFACES

EXTERIOR iNTERIOR
TOTAL WiNDOWS DOORS WlN DOWS

2 1 1 0

CALCULATION
FLOOR WEIGHT TEMPERATURE

(KG/M2 ) (C )

341.8 21.1

INFILTRATION

INFILTRATION HEIGHT TO

CALCULATION FLOW RATE AIR CHANGES NEUTRAL ZONE

SCHEDULE METHOD (M3/H-M2 ) PER HOUR ( H)

OCCUP AIR-CHANGE O.00 0.30 O. 0

PEOPLE

AREA PER PEOPLE PEOPLE PEOPLE

PERSON ACTIVITY SENS IBLE LATENT

SCHEDULE NUMBER ( N2 ) [WATT ) {WATT ) (WATT )

OCCUP 48.0 4.2 161.0 0.0 0.0
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METRIC INPUT/OUTPUTEXAMPLE SMALL BAR/LOUNGE DOE-2.1E-001 Thu NOV 11 11_30s36 1993LDL RUH 1
SYSTEM 4z PKGPSZ WATER-COOLED UNIT WITH WATER-SIDE ECONOMIZER
REPORT- LV-C DETAILS OF SPACE BLDG WEATHER FILE- TRY CHICAGO
...............................................................................................................(CONTINUED)........

LIGHTING

LOAD FRACTION
LIGHTING (WATTS/ LOAD OF LOAD

SCHEDULE TYPE 142 ) (KW) TO SPACE

LIGHTS REC-FLUOR-NV 11.40 0.00 1,00

ELECTRICAL_OUIMI_'I'

ELEC LOAD ELEC PPACTION OP LOAD TO SPACE
(WATTS/ LOAD

SCHEDULE M2 ) (KW) SENSIBLE LATENT

LIGHTS 5.38 0.00 1•00 0.00

EXTERIOR SURFACES (U-VALUE EXCLUDES OUTSIDE AIR FILM)

U-VALUE
AREA WIDTH HEIGHT SURFACE

SURFACE HUSTIPLIER ( M2 ) ( M) ( M) CONSTRUCTION (W/M2-K ) TYPE

1.0 59.49 12.19 4.88 S-WALL 0.948 DELAYED
I.0 80.32 16.46 4.88 S-WALL 0.948 DELAYED
1.0 59.49 12.19 4.88 S-WAlL O.948 DELAYED
1.0 200.65 16.46 12.19 ROP 0.824 DELAYED

LOCATION OF ORIGIN IN LOCATION OF ORIGIN IN
BUILDING COORDINATES SPACE COORDINATES

AZIMUTH TILT
SURFACE (DEQ) (DEG) XB ( M) YB ( M) ZB ( M) X ( 14) Y ( M) Z ( N)

0.0 90.0 0.00 0.00 0.00 0.00 0.00 0.00
90.0 90.0 0.00 0.00 0.00 0.00 0.00 0.00

180.0 90.0 0.00 0.00 0.00 0.00 0.00 0.00
0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00

UNDERGROUNDSURFACES (U-V_.,UEINCLUDES INSIDE AIR PllJ4)

AREA U-VALUE
SURFACE MULTIPLIER ( 142 ) CONSTRUCTION (W/H2-K )

1.0 15.79 POUND 1.48

EXTERIORWINDOWS(U-VALUE INCLUDESOUTSIDEAIR FILM)

GLASS GLASS NUMBERGLASS SET- GLASS GLASS CENTER-OF- GLASS
AREA SHADING OF TYPE BACK WIDTH HEIGHT GLASS U-VALUE VISIBLE

WINDOW NULTIPLIER ( M2 ) COEFF PANES CODE ( H) ( H) ( N} (W/H2-K ) TP,ANS

WIN-I 1.0 33.45 1.00 1 3 0.00 9.14 3.66 5,796 0.900
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METRIC INFUT/OUTFUTEXAMPLE _4N.,L BAR/LOUNGE DOE-2.1E-001 Thu Nov 11 11,30,36 1993LDL RUN !
$YSTD4 4, PKOPSZ WATER-COOLEDUNIT N]TH WATER-SIDEECONOMIZER

REi_)RT- LV-C DETAILS OF SPACE BLDO WEATHERFILE- TRY CHICAGO
.............................................................................................................. (CONTINUED)........

LOCATIONOF ORIGIN IN LOCATIONOF ORIGIN IN
BUILDING COORDINATES SURFACE COORDINATES

LOCATED IN
WINDOW SURFACE XB (M) YB (M) ZB (M) X (M) Y (M)

WlN-1 0.00 0.00 0.00 0.00 0.00
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METRIC INPUT/OUTPUTKXAMPI,E SMALl,BAR/LOL)NGE DOg-2.1E-001 Thu Nov 11 11530536 1993LDL RUN 1
SYSTEM4_ PKOPSZ WATER-COOLEDUNIT WITH WATER-SIDEI_COHOMIZER

P_FORT- bg-C BUILDING PF.,kKIOAD COMPONEMTS WEATHERPILE- TRY CHICAGO
......°.....° ° .... .°..... .... ....................................................................................................

"'" BUILDING ""

F'IOOR _ 216! SOFT 201
VOLI_4E 25921 CUP? 734 CUI_

COOLINO LOAD H_?ING
mmmsmsmmmRmssmsmmmmmi mssMmmmmlmRmmmmmammmm

TIME ,.TUN20 41q4 JH,I 12 6N4

DRY-BULBTEMP 90F 32C -5F -21C
Wk_-BULBTEMP 77P 25C -6F -21C

I

SENSIBLE LATENT SENSIBI`E
(KBTU/H) ( K_ ) (KBTUIH) ( I_ ) (KBTUIH) ( KW)
....... . .°.°.. . .... ... ..°... ........ ......°.

WALLCONDUCTION 8.115 2 378 0.000 0.000 -19.543 -5.726
ROOFCONDUCTION 17.543 5 140 0.000 0.000 -22.561 -6.610
WINDOWOlASS+FRMCOND 5.604 1 642 0.000 0.000 -21.145 -6.195
WINDOWGLASSSOLAR 10.594 3 104 0.000 0.000 1.840 0.539
DOORCONDUCTION 0.333 0 09? 0.000 0.000 -0.713 -0.209
INTERNALSURFACECOND 0.000 0 000 0.000 0.000 0.000 0.000
UNDERGROUNDSURFCOHD -0.532 -0 156 0.000 0.000 -1.330 -0.390
OCCUPANTSTO SPACE 8.350 2 446 8.954 2.624 1.323 0.388
LIGHT TO SPACE 4.125 1.209 0.000 0.000 2.187 0.641
EQUIPMENTTO SPACE 2.032 0.595 0.000 0.000 0.819 0.240
PROCESS TO SPACE 0.000 0.000 0.000 0.000 0,000 0.000
INFILTRATION 1.497 0.439 2.815 0.825 0.000 0.000

..... . ......... ° ....... ° ....... .°°.. °..°....

TOTAL 5?.658 16.894 11.770 3.449 -59.i22 -17.323

TOTAL LOAD 69.428 KBTU/H 20.342 I_ -59.122 KBTU/H -17.323 KW

TOTAL LOADI AREA 32.13BTU/H.$OFT 101.348 W ISOHT 27.365B'rUIH._F'r 86.304 W IS_4T

ttttettttttttttttttttttttttttttttttttttttttttttttttttttttttttttt

• •

" NOTE lITHE ABOVEloADS EXCI`UDEOUTSIDEVENTILATIONAIR "
• .... loADS t
" 2)TIMES GIVEN IN STANDARDTIME FOR THE LOCATION *
• IN COHSID_I_TION
Q t

ttttttttttttttttttttttttttttwttttttttttttttttttttttttltttttttttt
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NETRIC INPUT/OUTPUTEXAHPL£ SHALL BAR/lOUNGE DOE-2.1E-001 Thu Nov 11 11:30:36 1993LDL RUN 1
SYSTEM4_ PKOPSZ WkTER-COOLEDUNIT WITH WATEA-SIDEECONOMIZER

REPORT-LS-D BUILDING HONTHLYLOADS$L1HMARY WEATHERFILE- TRY CHICAGO
.°.°.....°..° .... .............................-.............................. ...... ...............................................

........ C O O L I N G ................ H E A #p I N G ........... E L E C o . -

NAXDIUH IULXIlP,JN I_E'C NAXn_(
COOLING TIME DIW- WET- COOLINO HEATING TDIE DRY- WET, HEATING TIIlCH, m.l_

ENERGY OF I00( BULB BUlB lOAD ENERGY OF NA,I( BULB BULB LOAD i_ROY lOAD
MONTH (W@H) DY HR TDIP TI_4P (KW ) (IW/H) DY HR TD4F TD4P (KN ) (10e/H) (KW)

JAN 0.14665 25 i3 ?.C 4.C 7.095 -5.159 12 6 -21,C -21.C -1"/.323 1308. 3.369

FEB 0.19079 17 13 4.C 1.C 7.393 -4.385 4 6 -14.C -14.C -15.216 1180. 3.360

NAN 0.23203 3 17 26.C 16.C 7.694 -2.909 24 6 -13.C -14.C -15.061 1313. 3.368

APE 1.52560 27 17 29.C 17.C 11.227 -1.209 9 S -3.C -4.C -9.629 1271. 3.368

NAY 2.43285 21 12 31.C 24.C 14.436 -0.547 ? 5 I.C -2.C -7.902 1308. 3.368

JUN 4.07033 20 15 32.C 25.C 16.894 -0.127 1 S 9.C 8.C -3.053 1271. 3.360

5.99154 13 17 37.C 25.C 16.233 -0.011 6 5 16.C 13.C -i.592 1315. 3,360

AUG 5.10707 22 14 28.C 21.C 15.445 -0.018 5 5 13.C 12.C -2.203 1306. 3.360

SEP 2.69067 19 15 30.C 18.C 13.267 -0.392 23 S 2.C l.C -7.410 1264. 3.360

OCT 1.62440 10 15 20.C 12.C 11.420 -0.983 21 5 -I.C -2.C -8.982 1300. 3.360

NOV 0.61120 2 13 23.C 16.C 13.387 -2.679 15 6 -2.C -3.C -I0.955 1257. 3.363

D£C 0.06493 10 15 5.C 2.C 6.029 -4.625 26 7 -9.C -9.C -13.919 1299. 3.368 •
....... . ........ ° ............ . ........... °.. ..... ....

TOTAL 24.746 -23.072 15401.

MAX 16.394 -17.323 3.368
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METRIC IHPUT/OUTPUTEX/d4PLE _4AI,L BAR/LOUNO£ DO£o2.1E-001 Thu Nov 11 11,30s36 1993$DL RUN 1
8YSTE)t 4t PKGPSZ WATER-COOLEDUNIT WITH MATER-SIDEECONON|ZER

REPORT-S_/-A $YS'I'EMDF..gICHPARAJ4L_EP.S 8YS1 hEATHERPILE- TRY CHICAGO
............................ .... ..................................................................................._. ..... .......

SYSTEM 9YSTEM /LITITLTDE FLOORAREA 14kX
Nld4E TYPE MULTIPLIER ( 142 ) P2Oi:_E

SY$1 PSZ 1.020 200.? 45.

SUPPLY RE?UIU4 OUTSIDE COOLIHC] Hr_TII4C] COOLIt_ HIL_TIHC)
FAN ELEC DELTA-T leA_l ELEC DEI,TA-T AIR CAF/_ITY SENSIBLE CAPACITY glR EIR

(M$1H) (1(t/) (C) (M31H) (IO/) |C) PATIO (1_ ) (SHe) (KW ) (K_/IO_4) (KWH/K_)

5812. 2.094 1.1 O. 0.000 0.0 0.215 31.544 0.824 -26.359 0.24 0.20

SUPPLY IDOtAUST HIHINUN OUTSIDE COOLING _(TPACTION HEATING ADDITION
_C)I_ FLOW FL(_ PAN PLOW AIR FLOH CAPACITY SENSIBLE PATE CAPACITY PATE
NAME (N31H) (N31H) (KW) PATIO (M31H) (Kid ) (SHR) (IO# ) (KW ) (KI4 ) NULTIPLIER

BLDG 5812. 0. 0.000 1.000 1249. 0.00 0.00 30.46 0.00 -19.42 1.0
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METRIC INPUT/OUTFtrr EXAMFLE SMALL BAR/LOUNGE DOE-2.1E-001 Thu Nov 11 11130:36 1993SDL RUN 1
SYSTEM 4_ PKG PSZ WATER-COOLED UNIT WITH WATER-SIDE ECONOMIZER

REPORT- SS-A SYSTEm4 MONTHLY LOADS SUMMARY FOR SYSI WEATHER FILE- TRY CHICAGO
..... .... . ................... ................ ............... .... ........................ . ..... ...... .._ ......... . ....... . ..... ...

........ COOLING ................ HEATING ........... ELEC- - -

_IU(_L_I MAXI_ ELEC- MAXI_

COOLING TIME DRY- WET- COOLING HEATING TIME DRY- WET- HEATING TRICAL ELEC

ENERGY OF MAX BULB BULB LOAD ENERGY OF MAX BULB BULB LOAD ENERGY LOAD

MONTH ( MWH) DY HR T_4P TEMP (KW ) ( MWH) DY HR .Tm4P TEMP (KW ) (KWH) (KW)

JAN 0.00000 0.000 -11.322 12 3 -17.C -18.C -26.947 2815. 5.512

FEB 0.00000 0.000 -9.664 11 6 -15.C -16.C -26.645 2547. 5.512

MAR 0.00180 3 15 24.C 18.C 1.315 -7.189 24 5 -13.C -13.C -26.568 2846. 5.512

AFR 0.18150 28 15 26.C 20.C 13.160 -2.995 9 6 -3.C -4.C -18.174 2782. 8.031

MAY 0.70550 21 13 31.C 24.C 26.022 -1.306 7 6 1.C -2.C -14.791 2951. 9.741

JUN 2.43235 20 18 33.C 26.C 30.732 -0.210 1 6 9.C 8.C -6.697 3296. 12.874

JUL 7.23019 13 17 36.C 26.C 29.873 °0.002 6 6 16.C 13.C -0.905 4518. 12.263

AUG 5.06050 26 17 34.C 24.C 25.500 -0.011 5 6 13.C 12.C -3.272 3984. 11.588

SEP 1.06278 11 17 30.C 22.C 21.712 -0.825 23 6 2.C 1.C -13.755 2953. 9.986

OCT 0.13723 30 19 23.C 19.C 12.433 r2.359 21 6 "I.C "2.C "16.761 2826. 8.221

NOV 0.04100 2 13 23.C 16.C 7.322 -6.103 14 10 -2.C -2.C -21.879 2717. 5.512

DEC 0.00000 0.000 -9.872 9 6 -I0.C -11.C -24.862 2806. 5.512 .
..................... . ...............................

TOTAL 16.853 -51.858 37041.

MAX 30.732 -26.947 12.874
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METRIC INPUT/OL}TPUTEXAMPLE SMALLBAR/LOUNGE DOP-2.1E-001 Thu Nov 11 11830:36 19939DL RUN 1
SYSTEM 4z PKG PSZ WATER-COOLED UNIT WITH WATER-SIDE ECONOMIZER
REPORT- SS-J SYSTEM PEAK HEATING AND COOLING DAYS FOR SYSI WEATHER FILE- TRY CHICAGO
....... .. .... .. .... ... ...... ............-............ .... ..................................--...---....--.....----.--------------

..... COOLING ........ HEATING-- - DAY COOLING PEAK

JUN 20 JAN 12 JUL 3

HOURLY HOURLY HOURLY
COOLING SENSIBLE DRY- WET- HEATING DRY- WET- COOLING SENSIBLE DRY- WET-

LOAD HEAT BULB BULB LOAD BULB BULB LOAD HEAT BULB BUIB
HOUR (kWH ) PATIO TEMP TEMP (KWH ) TI_IF TEMP (KWH ) PATIO TDIF TENP

1 0.645 0.478 20.C 18.C -26.097 -15.C -16.C 16.370 0.618 27.C 22.C
2 0.000 0.000 20.C 18.C -26.627 -16.C -17.C 12.341 0.635 27.C 22.C
3 0.000 0.000 19.C 17.C -26.947 -17.C -18.C 11.073 0.641 27.C 22.C
4 0.000 0 000 19.C 17.C -26.941 -19.C -19.C 9,871 0.646 26.C 21.C
5 0.000 0 000 18.C 17.C -26.870 -20.C -21.C 8.560 0.635 25.C 21.C
6 0.000 0 000 18.C 17.C -26,789 -21.C -21.C 6.622 0,568 26.C 21.C
7 0.000 0 000 19.C 18.C -26.487 -21.C -22.C 12.845 0.648 26.C 21.C
8 0.000 0 000 23.C 18.C -26.622 -22.C -22.C 15.546 0.658 28.C 22.C
9 4.007 0 600 24.C 19.C -25.915 -22.C -22.C 18.141 0.680 29.C 23.C
10 16.650 0.653 27.C 22.C -25.567 -22.C -22.C 20.362 0.688 31.C 23.C
11 20,851 0,679 28.C 22.C -25,019 -20.C -21.C 22,047 0,690 31,C 23.C
12 24.419 0,658 29.C 23.C -21,292 -18.C -18.C 25,813 0,687 32.C 24.C
13 24.883 0.672 29.C 23.C -18.043 -16.C -17.C 25.018 0.706 32.C 24.C
14 27.371 0.679 31.C 24.C -17.257 -14.C -16.C 25.308 0.722 33.C 24.C
15 30.433 0.652 32.C 25.C -17.326 -16.C -17.C 24.669 0.753 33.C 23.C
16 30.256 0.633 32.C 26.C -18.733 -16.C -17.C 26.128 0.728 33.C 23.C
17 30.732 0.637 33.C 26.C -21.568 -17.C -18.C 26.172 0.732 33.C 23.C
18 28.659 0.647 32.C 25.C -24.240 -19.C -19.C 26.426 0.727 33.C 23.C
19 26.365 0.613 32.C 26.C -23.417 -20.C -21.C 24.680 0.730 32.C 22.C
20 20.381 0.594 26.C 23.C -25.397 -20.C -21.C 23.339 0.714 31.C 22.C .
21 13.235 0,632 21.C 19.C -25.081 -19.C -20.C 21.807 0,711 29.C 21.C
22 11.925 0,601 21.C 19.C -24.355 -19.C -20.C 21.458 0,709 29.C 21.C
23 5.685 0.538 21.C 18.C -24.360 -19.C -19.C 16.944 0.728 27.C 20.C
24 3.999 0.579 22.C 18.C -24.795 -18.C -19.C 14.055 0.678 24.C 20.C

................. ....--..

SUM 455. 592
MAX 30.732 -26.947

SYSTEM-TYPE PSZ SOFT/TON 247.2
COOLING PEAK 153.04 (WATT /M2 ) HEATING PEAK -134.20 (WATT /M2 )
SUPPLYAIR PEAKFLOW 28.95 (M3/H-142) MIN-OA/PERSON 26.01 (M3/H)
OA FRACAT CLG PEAK 0.215 OA FRACAT HTG PEAK 0,215

• ASTERISKS INDICATE HOURS LOADS NOT MET
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METRIC INPUT/OUTPUT EXAMPLE SHALL BAR/LOUNGE DOE-2.1E-001 Thu Nov 11 11:30:36 1993SDL RUN I

SYSTEM 4: PKG PSZ WATER-COOLED UNIT WITH WATER-SIDE ECOI_OMIZER

REPORT- SS-O TEMPERATURE SCATTER PLOT SYSI FOR BLDG WEATHER FILE- TRY CHICAGO
.................................................................................................................................

TOTAL HOURS AT T_IPERATUNE LEVEL AND TIME OF DAY

HOUR IAM 2 3 4 5 6 7 9 9 10 11 12 IPM 2 3 4 5 6 7 8 9 10 11 12 TOTAL
.............................. .. .............................................

ABOVE 29.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

26.7-29.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

23.9-26.7 85 53 40 37 32 42 46 63 92 110 130 156 168 170 170 171 167 168 159 148 139 133 127 99 2705

21.1-23.9 277 276 258 261 266 254 252 236 241 247 231 207 197 195 195 194 198 197 206 216 225 231 237 265 5562

18.3-21.1 3 2 5 5 5 7 5 4 4 7 3 2 0 0 0 0 0 0 0 1 1 1 1 1 57

15.6-18.3 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 2

BELOW 15.6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

.................. =_-= -_=.- ==_- ==_- _-== ==-_ .v.== --== =.-= =_-_- ---=-- --.-.- z---- --=-- ...... === ==----
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NEI'RIC INPUT/OUTPUT EXAMPLE SMALL BAR/LOUNGE DOE-2.1E-001 Thu Nov 11 11:30:36 1993SDL RUN 1
SYSTEM 4: PKG PSZ WATER-COOLED UNIT WITH WATER-SIDE ECONOMIZER

SYS-REP-I = HOURLY-REPORT PAGE I - I
.................................................................................................................................

MMDDH}_ GLOBAL WIN- 1 GLOBAL BLDG BLDG BLDG

GLOBAL SOL GAIN DRY BULB ZONE TNEKMOST EXTRACTN

SOLAR GLAS+FRM TEMP TEMP sK'rPOINT RATE

WATT /M2 WATT C C C WATT

.... (15) .... (15) .... (8) .... (6) .... (7) .... (8)
1 5 1 0.0 0.0 -14.4 21.8 22.2 -9868.

1 5 2 0.0 0.0 -13.9 21.8 22.2 -I0493.

1 5 3 0.0 0.0 -13.9 21.7 22.2 -12186.
1 5 4 0.0 0.0 -13.9 21.7 22.2 -13109.

I 5 5 0.0 0.0 -13.3 21.7 22.2 -12773.

1 5 6 0.0 0.0 -12.8 21.7 22.2 -12976.

I 5 7 0.0 0.0 -12.2 21.8 22.2 -11357.

1 5 8 2.8 17.0 -11.7 21.7 22.2 -11864.

1 5 9 45.8 458.9 -10.6 21.8 22.2 -11959.

1 510 99.6 1157.2 -I0.0 21.8 22.2 -I0977.

1 511 139.3 1668.4 -8.3 21.9 22.2 -10669.

1 512 159.5 1946.1 -7.8 21.9 22.2 -9838.

1 513 203.5 2786.4 -7.2 22.0 22.2 -8739.

1 514 175.1 2359.9 -7.2 22.0 22.2 -9040.

1 515 121.9 1558.3 -7.2 22.0 22.2 -9088.

I 516 51.6 557 5 -6.7 22.0 22.2 -9649.

1 517 2.6 116 8 -6.7 22.0 22.2 -9363

I 518 0.0 0 0 -7.2 22.0 22.2 -9656

I 519 0.0 0 0 -7.8 22.0 22.2 -9284

I 520 0.0 0 0 -9.4 21.9 22.2 -9954

1 521 0.0 0 0 -10.0 21.9 22.2 -9030

1 522 0.0 0.0 -I0.0 22.0 22.2 -8233

I 523 0.0 0.0 -I0.0 22.0 22.2 -8290

1 524 0.0 0.0 -9.4 22.0 22.2 -8699

DAILY SU_g4ARY (JAN 5)

MN 0.0 0.0 -14.4 21.7 22.2 -13109.

MX 203.5 2786.4 -6.7 22.0 22.2 -8233.

SM 1001.7 12626.6 167.2 933.7 941.7 -247094.

AV 41.7 526.1 -I0.I 21.9 22.2 -10296.

MONTHLY SUMMARY (JAN)

MN 0.0 0.0 -14.4 21.7 22.2 -13109.

MX 203.5 2786.4 -6.7 22.0 22.2 -8233.

SM 1001.7 12626.6 167.2 933.7 941.7 -247094.

AV 41.7 526.1 -10.1 21.9 22.2 -10296.

YEARLY SL_4MARY

MN 0.0 0.0 -14.4 21.7 22.2 -13109.
MX 203.5 2786.4 -6.7 22.0 22.2 -8233.

SM 1001.7 12626.6 167.2 933.7 941.7 -247094.

AV 41.7 526.1 -10.1 21.9 22.2 -10296.

12.52



METRIC INPUT/OUTPUT EXAMPLE SMALL BAR/LOUNGE DOE-2.1E-00! Thu Nov 11 11z30:36 1993PDL RUN 1
SYSTEM 4: PKG PSZ WATER-COOLED UNIT WITH WATER-SIDE ECONOMIZER

REPORT- PV-A EQUIPMENT SIZES WEATHER FILE- TRY CHICAGO
.................................................................................................................. . ..............

NUMBER NUMBER NUMBER NIRBER NUMBER NIR4BER

E Q U I P M E N T SIZE INSTD SIZE INSTD SIZE INSTD SIZE INSTD SIZE INSTD SIZE INSTD

(MWATT ) AVAIL (MWATT ) AVAIL (14WATT ) AVAIL (MWATT ) AVAIL (MWATT ) AVAIL (MWATT ) AVAIL

.................................................................... , ..........

DHW-HEATER 0.009 1 1

12.53



METRIC IRPUT/OUTPUT EXAMPLE SHALL BAR/LOUNGE DOE-2.1E-001 Thu Nov 11 11:30:36 1993PDL RUN I

SYSTEM 4. PKG PSZ WATER-COOLED UNIT WITH WATER-SIDE ECONOMIZER

REPORT- BEPS BUILDING ENERGY PERFORMANCE SUMMARY WEATHER PILE- TRY CHICAGO
.................................................................................................................................

ENERGY TYPE: ELECTRICITY NATURAL-GAS
UNITS: MWH

CAT_GORY OF USE

AREA LIGHTS 10.5 O.0

MISC EQUIPNT 4.9 0.0

SPACE HEAT 0.0 76.9

SPACE COOL 4.0 0.0

HEAT REJECT 4,I O.0

PUMPS & MISC 1.8 0.0

VENT FANS 17.4 0.0

DOMHOT WATER 0.0 28.3

TOTAL 42.7 105.2

TOTAL SITE ENERGY 147.90 MWH 736.5 KWH/H2-YR GROSS-AREA 736.5 I(WH/142-YR NET-AREA

TOTAL SOURCE ENERGY 233.38 NWH 1162.2 KWH/IG-YR GROSS-AREA 1162.2 KWH/M2.YR MET-AREA

PERCENT OF HOURS ANY SYSTEM ZONE OUTSIDE OF THROTTLING RANGE = 0,7

PERCENT OF HOURS ANY PLANT LOAD NOT SATISFIED = 0.0

NOTE. ENERGY IS APPORTIONED HOURLY TO ALL END-USE CAT_ORIES.

12.54



METRIC INPUT/OUTPUT EXAMPLE SMALL BAR/LOUNGE DOE-2.2E-001 Thu Nov 11 11:30:36 1993PDL RUN I

SYSTEM 41 PKG PSZ WATER-COOLED UNIT WITH WATER-SIDE ECONOMIZER

REPORT- BEPU BUILDING ENERGY PERFORMANCE SUMMARY (UTILITY UNITS) WEATHER FILE- TRY CHICAGO
.................................................................................................................................

ENERGY TYPE: ELECTRICITY NATURAL-GAS

SITE UNITS. KWH M3

CATEGORY OF USE

AREA LIGHTS 10463. 0.

MISC _UI PMT 4%38. 0.

SPACE HEAT 0. 24162.

SPACE COOL 3991. O.

HEAT REJECT 4137. 0.

PUMPS & NISC 1772. 0.

VENT FANS 17432. 0,

DOMHOT WATER 0. 8889.

TOTAL 427 33. 33051.

TOTAL ELECTRICITY 42733. KWH 1.838 KWH / 142 -YR GROSS-AREA 1.838 KWH / 142 -YR NET-AREA

TOTAL NATURAL-GAS 33051. M3 1.421 M3 / M2 -YR GROSS-AREA 1.421 M3 / 142 -YR NET-AREA

PERCENT OF HOURS ANY SYSTEM ZONE OUTSIDE OF THROTTLING RANGE = 0.7

PERCENT OF HOURS ANY PLANT LOAD NOT SATISFIED = 0.0

NOTE: ENERGY IS APPORTIONED HOURLY TO ALL END-USE CATEGOPIES.

12.55



METRIC INPUT/OUTPUT EXAHDLE SHALL BAR/LOUNGE DOE-2.IE-001 Thu Roy 11 11:30:36 1993EDL RUN 1
SYSTEM 4: PKG PSZ WATER-COOLED UNIT WITH WATER-SIDE ECONOMIZER

REPORT- ES-D ENERGY COST SD_4MARY
.... . ..... . .... . ....... ....................................... °.° ............................... .. .......... ............ .. ..... ...

METE RED TOTAL V IRTUAL

ENERGY CHARGE RATE RATE USED

UTILITY-RATE RESOURCE METERS UNITS/YR (S) (S/UNIT) ALL Y_?
.... . ..... . .......................... .... .... . .... . ................... °. ......... ...... ..-.

ELEC-COST ELECTRICITY I 2 3 4 5 42732. KWH 3386. 0.0792 YES

GAS-COST NATURAL-GAS I 2 3 4 5 33051. M3 5997. 0.1815 YES.

mt us,_ _wE l,m _=

9384.

ENERGY COST/GROSS BLDG AREAz 4.34

ENERGY COST/NET BLDG AREA: 4.34

12.56



METRIC INPUT/OUTPtTrFAN4PLE SMALLPAR/LOUNOE DOE-2.1E-001 Thu Nov 11 11130:36 1993EDL RUN 1
SYS'?D44: PKOPSZ WATER-COOL[DUNIT WITH WATER-SIDEECONOI4IZER

REPORT-ES-E SUMMARYOF UTILITY-PATEs GAS-COST
..................................................................... ..... ........................................................

U_ILI_Y-PATE: GAS-COST USOURCEs NATURAL-GAS DI_IAHD-WlNDOWtHOUR 10850. BTU/M3
14_EP,.gs 1 2 3 4 5 BILLINO-DAYs 31 NATE-LIIqlTATIONt 0.0000

PAT|-OUALIF"ICATIONS BLOCK-CHARGES DD4AND-PATCHETS NIN-NON-PATCNET$

......... ....... .............................................................
MAX-ENEROY: 0.0
NIN-DD4AND: 0.0
NAX-DDIAND: 0.0

QUAMF'Y-PATEs ALL-MOb'?NS
US_-NIN -QUM.,s NO

MBI'ERED BIIJ, INO NETERED BILLINO ENEROY DDIHiD ENERGY F'IXEO NINIliLM VIRTUAl, TOTAl,
ENEROY ENERGY DEMAND DEMAND CHARGE CHARGE CST ADJ TAXES SUI_HRO CHAROE CHAROE RATE CHARGE

MONTH M3 M3 M31HR N31NR ($) (S) ($) ($) ($) (4) ($) (S/UNIT) ($)

JAN 5875 5875 13.3 13.3 955 0 0 t" 0 0 11 0 0.1551 976

FEB 5110 5110 12.2 12.2 850 0 0 0 0 11 0 0.1585 861

MAR 4202 4202 11.8 11.8 714 0 0 0 0 11 0 0.1725 725

APR 2261 2251 8.3 8.3 ' 423 0 0 0 0 11 0 0.1919 434

MAY 1453 1453 6.9 6.9 302 0 0 0 0 il 0 0.2152 313

JUt] 851 861 3.5 3.5 189 0 0 0 0 11 0 0.2325 200

JUt, 725 725 2.2 2.2 159 0 0 0 0 11 0 0.2348 170

AUG 716 716 2.2 2.2 15"/ _ 0 0 0 11 0 0.2350 168

SEP 1110 1110 6.5 6.5 244 0 0 0 0 11 0 0.2297 255 "

OCT 1881 1881 7.8 7.8 366 0 0 0 0 11 0 0.2004 377

NOV 3577 3577 10.4 10.4 521 0 0 0 0 11 0 0,1765 631

DEC 5281 5281 11.1 11.1 876 0 0 0 0 11 0 0.1679 887

TOTAL 33051 33051 13,3 5868 0 0 0 0 129 0.1815 5997

12.58




