
Lawrence Berkeley National Laboratory
Lawrence Berkeley National Laboratory

Title
MEASURED ENERGY PERFORMANCE OF ENERGY-EFFICIENT NEW COMMERCIAL BUILDINGS: 
RESULTS FROM THE BECA-CN DATA COMPILATION

Permalink
https://escholarship.org/uc/item/9n177693

Author
Piette, M.A.

Publication Date
1985-04-01

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/9n177693
https://escholarship.org
http://www.cdlib.org/


: .

LBL-19413
Preprint

t

f'
\,

I

ITlI Lawrence Berkeley Laboratory
Ii:! UNIVERSITY OF CALIFORNIA

APPLI ED SCI ENC·E
DIVISION

Submitted to ASHRAE Journal

MEASURED ENERGY. PERFORMANCE OF ENERGY-EFFICIENT
NEW COMMERCIAL BUILDINGS: RESULTS FROM THE
BECA-CN DATA COMPILATION

M.A. Piette, L.W. Wall, and B.L. Gardiner

April 1985

For Reference

Not to be taken from this room

APPLIED SCIENCE
DIVISION

Prepared for .~he U.S. Department of Energy under Contract DE-AC03-7.6SF00098



LEGAL NOTICE

This book was prepared as an account of work
sponsored by an agency of the United States
Government. Neither the United States Govern
ment nor any agency thereof, nor any of their
employees, makes any warranty, express or im
plied, or assumes any legal liability or responsibility
for the accuracy, completeness, or usefumess of
any information, apparatus, product, or process
disclosed, or represents that its use would not
infringe privately owned rights. Reference herein
to any specific commercial product, process, or
service by trade name, trademark, manufacturer,
or otherwise, does not necessarily constitute or
imply its endorsement, recommendation, or favor
ing by the United States Government or any agency
thereof. The views and opinions of authors ex
pressed herein do not necessarily state or reflect
those of the United States Government or any
agency thereof.

Lawrence Berkeley Laboratory is an equal opportunity employer.

o

,.

"



Submitted to ASHRAE Journal LBL-19413
EEB-BED-85-06

MEASURED ENERGY PERFORMANCE OF ENERGY-EFFICIENT

NEW COMMERCIAL BUILDINGS: RESULTS FROM THE

BECA-CN DATA COMPILATION

Mary Ann Piette, Leonard W. Wall, and Betsy L. Gardiner

Buildings Energy Data Group
Applied Science Division

Lawrence Berkeley Laboratory
University of California

Berkeley, CA 94720

April 1985

The work described in this paper was funded by the Assistant Secretary for Conservation and
Renewable Energy, Office of Building Energy Research and Development, Building Systems Divi
sion of the U.S. Department of Energy under Contract No. DE-AC03-76SFOO098.





ABSTRACT

Measured energy consumption data have been compiled and analyzed for 133 new commer

cial buildings. Many of these buildings are energy award winners at the forefront of energy

efficient design. About two-thirda of the buildings achieved site energy consumption levels below

70 kBtujft2-yr, or 220 kBtujft2-yr in resource energy units. Almost half of the buildings are all

electric. Offices and schools are the dominant building types in the data base. Over 70 percent

of the buildings have floor areas larger than 50,000 ft2. A majority of the buildings presently in

the data base are government owned and occupied. Besides energy use, other building charac

teristics and specific energy-saving features are discussed. Cost data are not available for many of

the buildings; preliminary results of the limited data do not show a correlation between energy

use and construction cost.

KEYWORDS: Energy Conservation, Commercial Buildings, Office Buildings, Monitoring,

Energy Efficiency.
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INTRODUCTION

This study represents an extensive and ongoing data collection effort for new commercial

buildings designed to be energy efficient, based on actual mea8ured performance data. Despite a

number of recent reports summarizing the design characteristics of new commercial buildings or

reporting on general trends in the stock (Booz-Allen, 1982; DOE, 1982; GE, 1980; EIA, 1981; and

BOMA, 1983) there has been a need for a continuing, systematic compilation and analysis of
* .

measured data for new, efficient commercial buildings. The BECA-CN data base attempts to fill

that need.

We began this study in 1982 by collecting energy-use data on award winners from competi

tions sponsored by Owens-Corning, ASHRAE (see insert for a report on the ASHRAE Award

Winning Buildings), American Institute of Architects, and the Government of Canada and from

buildings described at conferences or in special programs. New government buildings (Federal

GSA buildings and California State Office Buildings) were included because of their energy per

formance guidelines. Although we principally compile data for new energy-efficient commercial

buildings, we also compile limited data on conventional buildings since energy data for conven

tional buildings are needed to establish a performance base line for comparison.

Ideally, we hope to create a data base and devise analytical techniques that allow meaning

ful comparisons of performance despite differences in climate, occupant densities, operating hours,

interior comfort conditions, and special loads such as computers. Another objective is to try to

correlate efficient energy usage with features of the building envelope, HVAC or lighting systems,

and special equipment or operating practices. This includes analyzing discrepancies between

predicted and actual energy performance. A third objective is to analyze the economics of

efficient new buildings-specifically, the cost effectiveness of added energy features. Finally, we

hope to encourage the exchange of documented performance data and to help establish guidelines

for the collection and analysis of such data.

In this article we first discuss our current data collection and analysis procedures. We also

discuss the limitations involved with our techniques and with the data currently available. Next,

we present the most pertinent results of our present analysis. Finally, we summarize our conclu

sions and describe future work.

• Buildings Energy-Use Compilation and Analysis (BECA) is an ongoing project Ilt Lawrence Berkeley Lilboriltory. It in
cludes compililtions on the energy performance and cost effectiveness of low-energy new homes (BECA.A), existing
"retrofttted" homes (BECA-B), energy-efficient new commercial buildings (BECA-CN), existing "retrofttted" commercial
buildings (BECA-CR), Ilpplillnces Ilnd equipment (BECA-D), Ilnd validiltions of building performance models (BECA-Y).
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DATA COLLECTION AND ANALYSIS

In most cases the first step in gathering data is identifying leads to buildings in reports or

journal articles. We then contact the owner, designer, or those responsible for the building's

operation (or all three) and collect data using a standard request form to supplement the infor

mation contained in the reports and articles. The data are then coded in a consistent format and

recorded in the data base.

Type8 0/ Data

Data sought for each building include:

o energy - usage by fuel type, including peak eleCtric demand, costs, and predicted usage,

o building description - location, completion date, gross and conditioned floor area, build

ing type, number of floors,

o energy-saving features - lighting and daylighting, HVAC system and controls, building

envelope, other features,

o operating conditions - hours, occupant density, process loads (e.g., computers or copy

machines), temperature and ventilation settings, lighting levels,

o economics - total construction cost, added cost of energy features, added operating and

maintenance costs.

As a minimum for each building we need to know: size, type, location, year built, annual

energy consumption, and some information on features and operating characteristics. Appendix

B contains data tables with individual building records for the 133 buildings with actual meas

ured energy values. These tables contain more detailed data on building characteristics, energy

use, electric peak demand, energy costs, and special energy features.

Energy AnalY8i8

Our analyses have two mam purposes: (1) to find correlations between energy intensities

and other building parameters and (2) to compare the BECA-CN energy intensities to other com

mercial building data sets for bench marks. We calculate energy intensities (kBtu/ft2-yr, using

gross floor area) in both site and resource* units for the most recent year of energy data available

for each building.

Limitations of the data restrict evaluations of the energy performance of these buildings.

For example, more multi-year data are needed; some of the BECA-CN data represent the first

year of occupancy, which may not be indicative of long-term performance. Monthly and seasonal

• Site energy units are calculated using 3413 Btu/kWh. We use 11,500 Btu/kWh for resource units to account for typical
power plant efficiency of 33 percent and transmission losses of about 10 percent.
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profiles, available for most or the buildings, are essential in sorting out weather-dependent loads

and in verifying annual values but have not yet been analyzed in detail. By far the majority of

BECA-CN data points currently include only whole-building metered consumption, by fuel type.

To get a. better understanding or building performance and to make comparisons more meaning

ful we need more end-1Ue (e.g. individual lighting or heating system energy consumption) data.

Submetered end-use data will 8oll8i.st us in analyzing specific features. Variations in process loads,

outdoor lighting, and operating hours, for example, presently complicate comparisons among

building energy intensities.

Economic A""e""ment

Weare able to make only general comparisons of building economics. Both energy and

cost data are needed to evaluate the cost effectiveness or a new building, but accurate and com

plete cost data are very difficult to obtain. Ideally, our analysis would compare the incremental

costs of building construction and operation due to the energy-saving design features with the

incremental savings in annual energy costs. Lacking these data, we examined the relationship

between annual energy consumption and total building construction cost for a portion o! the data

set. Construction costa are not strictly comparable among buildings due to differences in

accounting practices. Moreover, these costs vary by location. \Ve offer this comparison as a

rough indicator of trade-offs between energy-related first cost and operating costs.

RESULTS OF DATA ANALYSIS

The data base currently consists of 119 U.S. and 14 foreign (mostly Canadian) buildings.

The sample includes both very low energy buildings and buildings operating above U.S. stock

averages.

Building Chaf'acter~tic8

We summarize some characteristics of the data below.

o Tenaney: almost 60% of the buildings are public buildings because government sources

have been more willing than private building owners to share energy consumption data. In

the future we hope for more cooperative efforts to obtain data on efficient new privately

owned and privately occupied buildings.

o Building type: office buildings (66%) and educational buildings (14%) are the principal

types.

o Location: the 119 U.S. buildings are distributed throughout the country across all climate

zones with a concentration (about 50% of the total) in the Pacific Northwest and California

because of regional studies.
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o FeatUl"es: energy management and control systems (EMS's), economizers, and heat;.

recovery systems are common Ceatures and are Cast becoming standard equipment Cor many

large commercial buildings. Daylighting is also becoming popular; a.bout one-third of the

buildings incorporate some daylighting.

o Sue: most of the buildings are large. Only 13 of the 133 BECAoCN buildings are under

10,000 rt2, compared with about three-fourths of the U.S. stock, representing only about 20

percent of the U.S. commercial floor space (EIA, 1981).

Di3tn
o

bution 01 Energr Connmption
. ,
Figure 1 shows the wide range in the actual site energy intell8ities Cor the 88 office buil<f.,

ings. The distribution of energy intensities for the 35 all-electric buildings (bottom shade pat;.

tern) is very similar to that of the 53 buildings that use some fuel. We do not distinguish

between the all-electric and mixed-fueled buildings in the other graphics and tables. However,

we do all analyses in both site and resource units; conclusions are similar except as noted below.

The majority of the buildings (over 60%) 'use between 40 and 70 kBtu/ft2.yr; the median large

office intensity is 59 kBtu/Ct.-yr, and the median small office intensity is 41 kBtu/Ct2.yr. In the

next section we further evaluate the energy performance of these buildings by comparing the

data to the available bench marks for each building type.

Enef'g, U,e h, Building Type

The site and resource energy intensities according to building type are summarized in Table

1. Figure 2 shows the sam~ data with less disaggregation among building types. This plot also

contains standard deviations for BECA-CN data. The performance data for each building type

are compared with 1979 Nonresidential BuildinglS Energy Consumption Survey (NBECS) data,

representative of overall U.S. commercial stock (EIA, 1983), and with energy budgets based on

the latest proposed ASHRAE (go.,E) standards for new commercial buildings (Battelle PNL,

1983).

The bench mark ranges correspond to differences among UoS. climate zones. In the case oC

the ASHRAE values, the ranges also include differences across two HVAC systems used to model

prototype buildinglS. Since BECA-CN buildings are much newer than existing stock, we would

prefer to compare BECA-CN to energy consumption data for conventional new commercial con

struction rather than exiding stock. Such data are presently unavailable; therefore we use

NBECS data for existing stock.

The average energy intensities for both large and small offices are slightly above the range

of ASHRAE standards and well below the intensities of the existing U.S. office stock, as reported

in l';'BECS. The educational buildings contained in our data base consume energy within the

ASHRAE 9o-E range and well below the NBECS site average but slightly above the NBECS
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Actual site energy intensity for new office buildings in BECA-CN. The distribu
tion for all-elect~c and mixed-fuel buildings are similar. Over 60% use between
40 to 70 kBtujft -yr. The average U.S. office stock (EIA, 1981) and the proposed
ASlffiAE 9Q..E values for large offices are included for reference.
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Table I
Summar:r of EDerv Performaat:e

Slkl mklDo'" Resource mklD.i~1

(kB~u/1\2.yr) (kBtu/f~2.yr)

BECA·CN' .ASHRAE2 NB~ BECA.·CN ASHRAE2 NBECS3
BuildiJI, StI1.cL S~lId.

TyJIQ N Meat Medlu Rup GOoE Meu Rup N Me.1 Medi.. RIWfl\l 9(}.E Melli!

L8Kpl Oll1li1il 811 G1 68 t60128 4~7 " 1711 tM 41-~ 12..U,1I

SmailOll1ce tI) 66 47 11-136 311-61 124 83-147 17 187 146 380463 133-188 284

CoUep 3 81 74 G2-U)I 87 ,71-a6 3 21G 212 1811-250

SecoDdary G 73 GO 38-128 ~UO 87 71-a6 5 184 1M 121l-2Q8 112-191 153

ElemeDtar:r II 47 42 32-G8 87 71-a6 9 143 143 72·209

Relall 8 77 Gil 31l-iM 57·75 87 82·112 8 237 233 130-451 192-252 171

WarehoUM 4 42 40 211-G2 43-811 108 53-158 3 118 93 53-209 94-130 199

OUleg t5 61 eo t1-1IS! 184 108-131 16 1'16 118 58-332 33S

Total 133 60 611 128 117 1M

1. All BECA-CN means are unweighted, i.e. each building's energy intensity is weighted
equally regardless of floor space.

2. ASHRAE values are based on simulations Cor prototype buildings and are only rough
approximations of how buildings would perCorm under the standard. The ranges include 1
climate zones, and two alternate HVAC systems (Battelle PNL, 1983). The range also
incorporates Standard 9O-E both wit~ and without daylighting. The values listed Cor a
small office are based on a 49,5'r Ct , 3-story building, which is near the BECA-CN size
limit Cor small offices or 50,000 Ct . The retail ranges are based on a mall department store,
similar in type to most or the BECAoCN retail data. For educational buildings, the range is
derived Crom a junior high prototype, although BECA-CN includes elementary schools,
secondary schools, and colleges.

3. NBECS (EIA, 1981) does not distinguish between large and small offices, however, the aver
age U.S. office Crom this sample has a floor area oC 13,100 Ct2. NBECS does not distinguish
between colleges, secondary schools and elementary schools. All-electric buildings are aver
aged with those using mixed Cuels. The ranges include sub-averages across 4 U.S. census
regions.
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Figure 2. Summary of energy performance by building type for BECA-CN compared to
1919 average U.S. stock (EIA, 1981) and proposed ASHRAE Standard gO-E. Data
are from Table 1. The minimum, maximum, mean, and standard deviation are
presented for each of the four BECA-CN categories of buildings. No NBECS
average or Standard 9o-E data are presented for the fourth category because of
the wide variety of building types in the total data base. For all three building
types the BECA-CN mean ia clearly below the U.S. average stock, but in only
one case is it within the range of the standard.
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resource intensity average. The latter result indicates the relatively higher electricity component

of the total building consumption by the BECA-CN educational structures as compared to the

overall U.S. educational stock.

There appears to be less emphasis placed on energy-efficient design in the retail sector,

compared to offices and schoob. For the retail sector the a.verage intensity is approximately the

same as the upper value in the ASHRAE ~E range and below the NBECS site average, but

above the NBECS resource average. The "retail" classification covers a wide variety of

businesses that require vastly different energy inputs,. making the NBECS and ASHRAE bench

marks less. comparable than for the other commercial building types. Although the NBECS retail

data includes energy-intensive supermarkets, BECA-CN does not. The ASHRAE 9G-E value is

based on a shopping mall department store.

In this section we have attempted to address the questions, "what is an energy-efficient

commercial building?" and "efficient compared to what?" These comparisons highlight some of

the difficulties in analyzing whole-building data for commercial buildings and in finding valuable

bench marks. An example of the problems involved in comparing actual building energy use

with energy standards is that the ASHRAE values do not include energy used Cor exterior light

ing, whereas the BECA-CN data do in most cases. Also, the ASHRAE simulations assume only

minimal process loads (0.5 to 1.0 W/ft2); we don't know the process load range among the

BECA-CN buildings. As mentioned earlier, we hope to make comparisons more valid in the

Cuture as end-use data become available, enabling us to correct for the energy consumption of

these extraneous systems.

Economic,

Neither energy intensity nor annual energy costs are correlated with construction costs.

Figure 3 shows the relationship between resource energy intensity and construction cost Cor the

63 buildings with available cost data. We present this plot in resource energy units since they

reflect energy coets better than site units. All costs are inflated to 1984 dollars and normalized by

building floor area. Even though most (60%) of these buildin~ are offices, the data are well scat;..

teredo The average BECA-CN construction cost is $76/Ct2; the average resource energy intensity

Cor this subset is 181 kBtu/ft2-yr. These averages compare favorably with the NBECS average of

264 kBtu/ft2.yr (resource intensity) for 1979 office stock and with average U.S. office building

costs·, which range from S55/ft2 to $85/ft2 (Dodge, 1976 and 1982). The buildings in this subo

sample that are the least energy intensive are as likely to be at the low end of the range of

• This range is derind from 107/1 and 1982 national a.verage construction costs per ft2 for corporate a.nd general offices.
Dodge divides a.veragea into low, middle, and high cost buildings to represent dilJerences in construction quality and com
plexity.
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Resource energy intensity versus construction cost, for new commercial buildings
in BECA-CN.Based on this subsample there is no clear correlation between con
struction costs per square foot and energy intensities; it is possible to produce a
low-energy building over a considerable range of construction costs. :--.: ational

.J ,)

average construction costs for offices ($55/ft~ to $85/ft-) are included for refer-
ence.
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construction coots as at the high end. The data suggest it is possible to build relatively low-cost

buildings that also perform well.

Actual Vo!. Predicted Energy Uu

Figure 4 shows actual measured site energy intensity versus the designed site intensity for a

subset of 33 buildings. The average site energy intensity for thi:l sample i:l 57 kBtujft2-yr, and

the average predicted value is 46 kBtujft2.yr. Much of the difference between the two preceding

averages can be attributed to the 8 cases for which designed performance levels of 30-40

kBtujft2.yr (site) were not achieved and actual total site intensities ranged from 60 to 127

kBtujft2.yr. We will continue to collect energy data and operating characteristics from all 33 of

these buildings to see if they more closely approach their designed consumption.

Discrepancies between "predicted" and actual consumption are to be expected. Many of

these "predictions" are based on simulations made to test the relative performance of various

strategies, not to predict the actual performance. For several of the buildings, the design esti

mates did not include major process loads. In addition, buildings are often not operated accord

ing to design conditions. Some of the buildings contain design features that are currently not

being used.

We offer two examples. In one office building we visited, the light-dimming controls were

installed but not yet operational even though the building had been fully occupied for over a

year and daylighting was ample. This building uses 77 kBtujft2.yr, about twice the design pred

iction of 35 kBtujft2.yr. In another large office the actual energy use of 101 kBtujft2-yr was

almost three times the design value of 38 kBtujft2-yr during the first year of full occupancy.

The building is operated longer hours than anticipated, which would be expected to increase the

energy consumption. This increased operating schedule has also limited the effectiveness of the

design features. A night flushing system to cool down the structural thermal mass has not been

used because it causes turbulence and noise unacceptable to nighttime occupants. In addition,

the design prediction of energy use did not include process loads. A computer center in the build

ing contributes to the high energy consumption; current monitoring will enable us to assess the

magnitude of this load.

Energy lnteno!ity Vo!. Building Size

Figure 5 shows that, on average, the larger BECA-CN buildings use about the same amount

of energy per square foot as the entire sample. There appe~ to be a larger range of energy

intensities for small buildings than for larger ones. This may be partially attributable to the

greater weather dependency of small buildings; internal gains tend to dominate the conditioning

requirements of large buildings. Again, the present compilation of buildings operate at intensities

well b~low 1979 office stock and 1979 school stock as reported by :'-.'BECS.
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CONCLUSIONS

The data presented in this paper provide an initial view of trends in new, energy-efficient

commercial buildings. Most new buildings in our sample are operating at energy intensities far

below average for the U.S. commercial building stoc:k and near the range predicted for the pro

posed ASHRAE 9Q.E guidelines. The low energy use of these building may be attributed to a

variety of building features, as documented in the data tables (di.seussed earlier). Innovative

design features involving the HVAC system and controls are common in this sample. For the

newest buildings there is also emphasis on efficiency-related features of the glazing, daylighting,

and lighting systems.

Limitations in data continue to restrict our understanding of energy use in new commercial

buildings. The wide range of energy intensities is difficult to explain with annual whole-building

energy data. Occupancy, operating, and weather conditions may affect the energy consumption

more than the presence of energy-efficient features. These factors should be taken into account

in evaluation of the energy performance of commercial buildings.

To address these issues future work will include compiling data on additional buildings, col

lecting additional detail on building operating and occupancy conditions, and improving our base

line data for comparison. Along this line, we will be collecting detailed end-use data, which are

becoming available for many new commercial buildings. A large-scale end-use monitoring project

in the Pacific Northwest will be a major source for these data. We are also studying the use of

EMS's as a source of submonitored data. In addition, we are working on evaluating "low-power"

buildings and documenting the performance of various load-management techniques.

Since the data compilation project is a continuing effort, we solicit from the reader any

comments, suggestions, or leads to additional data sources.
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APPENDIX A

This section and the accompanying figure is to be appear in the ASHRAE Journal article as a
highlighted sub-article.

ASHRAE ENERGY AWARD WINNERS

Fourteen commercial buildings that have been national winners in the ASHRAE Energy
Awards Program (1981-84) are included in the present data base. Their characteristics, energy
performance, and special features are fairly consistent with that for the overall collection of
buildings. Twelve of the fourteen buildings are either office buildings or schools. The date of
construction for the set ranges from 1978 to 1982. Slightly over one-half are all electric, and
exactly o~e-halC are public buildings. The floor areas are large, with all but three buildings over
50,000 ft . Ten of the buildings are in the U.S., scattered throughout the country. The other
four are located outside of the U.S.. The site energy intensities of the ASHRAE winners are
displayed in the histogram (Figure A) and can be compared with the distribution for all the
buildings in t~e data base. The energy performances are very similar, with the average site value
of 61 k~tu/ft -yr for the ASHRAE winners differing only slightly from the average values of 60
kBtu/ft -yr for the entire 133-building collection. Both values are much lower than the average
energy consumption intensities of existing commercial stock. A majority of the ASHRAE award
winning buildings have EMS's, economizers, heat-recovery systems, and thermal storage as part
of their special energy features.
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Figure A. Actual site energy intensity of the ASHRAE winners compared to the entire
BECA-C:--I collection. The distribution of energy performance for these two sam
ples are very similar. Nine of the fourteen ASHRAE winners are offices; three are
schools.
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APPENDIXB

BECA-CN Data Table Definitions
July 1985

These data tables contain characteristics, features and energy usage for 133 buildings in the
BECA-CN (Buildings Energy-Use Compilation and Analysis - part CN: New Energy-Efficient
Commercial buildings) data base. The data are in order by building type and descending floor
area.

The BECA-CN data base contains additional information for each buildings not printed below.
Some of this information will be printed in future. reports. Contact the Buildings Energy Data
Group at Lawrence Berkeley Laboratory for more information.

Data Table 1 Definitions: FEATURES OF BUILDINGS IN BECA-CN

A. BUll.DING IDENTIFICATION NUMBER: assigned arbitrarily.
B. LOCATION: city (B1) and state (B2) where building is located. For buildings located out

side of the United States, country is printed instead of state (B2). These are AU-Australia,
CN-Canada, JP-Japan, and PH-Philippines.

C. BUILDING TYPE: based on predominant use of occupied space.

LOFF Large office building, over 50,000 ft2

SOFF Small office building, less than 50,000 ft 2
BANK Branch bank and loan offices
COLL College or university
SECN Secondary school, high school
ELEM Elementary school, primary
DEPT Department store
SHOP Shopping center
RETL Retail
CLIN Clinic
ARPT Airport terminal
LIBR Library
WARE Warehouse
OTHR Other type of building (ex: community center, laboratory; post office)

D. YEAR BUILT: year construction completed.
E. GROSS FLOOR AREA: total gross floor area in 1000 ft2. This includes conditioned and

non-conditioned spaces, but generally does not include parking. If parking is included it is
noted in the comments section (Y). For three of the buildings we only have conditioned
floor area. A "C" follows the floor area value in these cases.

F, 1'<"l.,1.ffiER OF FLOORS: maximum number of stories, excluding indoor parking.
G1. ENVELOPE R-VALtJES WALL: average wall R-value (English Units).
G2. ENVELOPE R-VALUES ROOF: average roof R-value (English Units).
G3. ENVELOPE R-VALlJES GLASS: average glass R-value (English Units).
H. ~L1.ffiER OF PAl'\,'ES: predominant number of window panes.
11. GLASS AS % OF WALLS ALL: overall % of wall a.rea covered by windows.
12. GLASS AS % OF WALLS SOUTH: southern wall % of area covered by windows.

<) .J

J1. OCCUPA.1~TS Nl1.ffiER/KFT~: average number of occupants per 1000 ft-, This data is

also often estimated.
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J2. OCCUPANTS HOURS: building occupancy code.

M Minimal (less than 40 hrs/week)
R Regular (40-50 hrs/week)
E Extended (51-75 hrs/week)
F Full (16=168 hrs/week)

Data Table 2 Definitions: CHARACTERISTICS OF BUILDINGS IN BECA-CN
The first two columns in Table 2 are the same as the first two in Table 1. The definitions below
begin with the third column.

K. INSTALLED .LIGHTING LOAD (W/Fr): installed lighting load. Data may not be con
sistent among buildings. Often this data is estimated. We ask for overall average for the
building, but data may be for the office area only, for example. Task lighting is often not
included.

L1. LIGHTING TYPE 1: space for the three main types are recorded in the data base. The
most predominant two are printed here. The first type is the major type. The codes are:

FLU Fluorescent
HGV Mercury vapor
HAL Metal halide
INC Incandescent
HPS High pressure sodium
HID High intensity discharge (when we don't know if it is HGV, HAL, or HPS)
PFL Parabolic Fluorescent Luminaires.

L2. LIGHTING TYPE 2: see above (Ll).

~L AVERAGED USED LIGHTING LOAD (W/FT2): average used load. This data is also
often estimated. Mayor may not include task lighting.

N1. DAYLIGHT TYPE:

RF Reflectors for bouncing light into the building
LW Light wells
SKY Skylights for lighting (not included if just decorative)
R.\1 Roof monitors
AT Atrium for lighting (often for heat gain too)
SH Light shelves
CL Clerestory.
OT Other

:'J2. LIGHT CONTROLS:

SW Switches for banking rooms or floors
CP Computerized (on the Energy Management System)
PC Photocell for dimming with daylight sources
P\1 Photocell & \-licroprocessor
TM Timer
PS Personnel Sensors
RS Radio active switches for easy control
DM Dimmers that allow selective reductions
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OT Other type

01. SPECIAL EQUIPMENT: (some of these codes may be found in either column 01 or 02,
there is some overlap.)

ST Thermal Storage (hot or cold water tanks, ice, eutectic salts, etc.)
TM Thermal Mass (usually means trombe walls, pa:!Sive solar)
SO Active Solar
EB Earth Berms
EZ Economizer
ED Direct Evaporative Cooling
HR Heat Recovery
HI.. Heat Recovery Luminaires
OW Operable Windows
CT Cooling Tower
SH External Shading (fixed or movable)
FS Fixed External Shading
115 Movable External Shading
MI Movable Insulation
HI.. Heat Recovery Luminaires
OT Other

02. SPECLAJ. CONTROLS OR CONTROL STRATEGIES: (some of these codes may be found
in either column 01 or 02, there is some overlap.)

EMS Energy Management Control System
NS Night Setback
LM Load Management
NC Natural cooling/night ventilation
TM Time1"!/clock thermostats
OA Outside Air (use for cooling, i.e. economizer usage)

P1. PRIMARY HEATING FUEL:

S Steam
E Electricity
G Natural Gas

o Oil
H Solar
X Other (one case includes purchased geothermal hot water)
N None

P2. PRrvlARY HEATING EQUIP~tENT DESCRIPTION:

RS Resistance (electric)
HP Heat Pump
HR Heat Recovery
SO Active Solar
80 Boiler
IR Infrared (used in warehouses)
FR Furnace
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RP Roof Top Package

OS Off Site Source

Q1. PRIMARY COOLING FUEL:

S Steam
E Electricity
H Solar (for solar absorption chillers)

W Chilled Water

N None

Q2. PRIMARY COOLING EQUIPMENT DESCRIPTION:

HP Heat Pump
CH Chiller (general: don't know type)

CC Centrifugal Chiller

RC Reciprocating Chiller
AC Absorption Chiller
SA Solar Absorption
EC Evaporative Cooling
ST Thermal Storage (Ice or Water)
RP Rooftop Package

DX Direct Expansion Cooler
OS Off site source (chilled water)
OT Other

N None

Data Table 3 Definitions: ENERGY CONSUMPTION OF BUILDINGS IN BECA

CN
The first two columns in Table 3 are the first and the fourth column in Table 1. The definitions

below begin with the third column.

R.

51.

52.

53.

54.

T.

YEAR OF DATA: most recent year of energy data available for the building. The year

built is printed next to data. year to show the age of the building for the year of data. For

many of the buildings, this is the first year of operation.

MEASURED ANNUAL ENERGY INTENSITY ELECTRICITY (KWH/FT2~YEA.R):
electrical energy con~lUmption in.

')

~1EASUREDANNUAL ENERGY INTENSITY Fl.JEL, OTHER (KBTU/FT~-YEAR): fuel

(gas, oil, etc.) and other (steam, chilled water, etc.) consumption totals at the site.
')

A.."JNUAL RESOURCE ENERGY (KBTU/FT~-YEA.R): Total resource energy intensity.

Electricity is multiplied by 11,500 to convert kWh to Btu.
')

Al"lNUAL SITE ENERGY (KBTU/FT~-YEAR): Total site energy intensity. Electricity is

multiplied by 3413 to convert kWh to Btu.

PREDICTED ANNUAL SITE TOTAL (KBTU/FT2-YEAR): predicted annual site energy
intensity. Sometime these predictions do not include all of the building loads. When avail

able, we record the prediction method.
')

\!EASG'RED PEAK ELECTRICITY LOAD (W/FT-) WINTER: peak electrical load for

the winter (heating) months of ~ovember through April.
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U2. MEASURED PEAK ELECTRICITY LOAD (KW jFT2) Sillv1MER: peak electrical load for
the summer (cooling) months of May through October.

V. AJ.'J'NUAL ENERGY COST (1984 $jFT)2: total energy cost per ft2 for the recorded year
of operation. All costs have been adjusted to first quarter 1984 dollars using GNP deflators
from the first quarter dollars of the year for the energy data.

W. CONSTRUCTION COST (1984 $jFT2): total building construction cost per ft2 excluding
land. Costs have been adjusted to first quarter 1984 dollars using GNP deflators.

X. CFA RATIO: conditioned floor area ratio. Obtained by dividing the conditioned floor area
by the gross floor area.

Y. BUll..DING CONFIDENCE LEVELS: Our assessment of the data quality.
A Well documented case study information, high confidence in most values
B Reported or certified by reputable person who had direct access
C Marginally Acceptable, second hand data

Z. COMMENTS: miscellaneous information.
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Oo\TA TA8U 1: OiAiAC'I'D.ISTICS ()l BUILDItG> IN Bl!CA-a. >
N ; 133. JUL~ 1985 ~

"tl
(A) (Bl) (IU) (e) (OJ (E) (F) (Gl) (G21 (C3) (H) (11) (U) (J1) (J:I) trl

FI.oal <-------!NVl!LOPE------> <CUSS AS %> <-ocx::upAIITS-> Z
Bl..tG BLOO 'l!l!Ai AiJ!A • <-------a-VALU!S------> • <-CIr ~-> (I/IC t1

10 CIT't'/STAn! T't'P1 BUILT (Ie qT) fUQlS WML aoar CLASS PANES ALL SO. Q'T) HRS R
4 WASlIIICIal DC ~F 1~.2 6 1 641 ~.1 tIl.
51 STI! -fO'{ a. ~F 1393.5 8 10.9 16.7 :1.0 46% 1.:1 Il
37 Taie»m> a. LOEF 1975 1300.0 :13 10.0 14.3 52% 3.8 a ~
71 ~ TX ~F 1981 1053.3 5 6.7 S.1l 0.9 54% 601 0.1 Ii ~136 EL SWJNOO CA ~F 198:1 1000.0 U 1 60 I 5.3 f
:14 SAN DII!OO CA LOEF 1976 899.:1 t"'4
47 1Ql.'Oi~ eN LOEF 1978 834.0 13 ~ I. tzj

1 SEATllJ! W. la"l' 1973 830.0 38 50 I 3.0 a· I-'

f>6 An.t.HTA Go\ LCt'F 1980 760.4 :I. :15.0 :10.0 :I 50 I
.

147 SAN fiAHCI sa> CA ~F 1981 7068.7 38 1 50 I 50 I I! ""d
4:1 AHC1UiAI2 AX ~F 1979 631.3 16.7 16.7 2 :171 Ii III
17 INDIAHAl'OCIS IN ~F 611.2 (, 1 70 I 70 I 41.6 ~

III
13 JACKS£»l HS LOEF 0665.3 15 I!

t"'18:1 REGINA eN LOEF 1981 4.60.0 15 H.O 20.0 2 40 I Ii
65 BIRKlIDW« A.L ~F 1981 4.60.0 3 :10.0 12.5 2
:10 LINCOLN HE LOEF 1975 0650.:1 7 3.0 7.1 80 I 2.0

cp 1065 Wf:Sn.AXE VILLN:Z CA ~F 198:1 4:16.0 3 5.9 5.3 2.0 2 60 I 2.3 I
Ol 14 roU.MBIA sc INF .:11..

2 ~11.AHD (It LOt"F 1975 4:10.5 20 0611 3.3
74 SACRAKl!HTO CA LOEF 198:1 UO.O :I 14.3 1•. 3 :I 4.9
165 ~n.AHD CI1 LOEF 1982 406.0 15 1 3.2 a
10 SYRACUS! N't LOEF 1976 376.0 1. 10.0 16.7 2 13% :1.4
19 AKR~ 00 taF 375.6 5 2 25 I :lSI
169 ~n.AHD (It ta"F 1980 365.OC 2 II.
5:1 LDHIX»l Of LOEF 1980 36:1.6 9 10.5 :I 28 I 2.8 Ii
56 TACQiA. WA LOEF 1971 3506.1C 5 11.1 11.1 I
25 loaX)BlIIl.1( HN LOEF 1978 350.0 :10.0
30 TROY Ml LOEF 1979 339.5 3 I.
55 PA ~F 1971 330.0 25 % 5.5
50 LONDON a. LOEF 1976 308.5 11 11.6 2 25 % I
48 RED DEER CN LOEF 1979 294.0 6 14.3 10.9 :I 28 % Il
70 IIWD FALLS 10 ~F 1979 :1806.0 3 U.S 16.7 :I 40 % 40 I 5.3 I
62 HI ~f 1979 :163.0 14 U.S 1.8 :10 % :1.5
23 VAH rruYS CA ~f '1975 :158.:1
9 ALBANY 1ft' ~F 1974 :157.4 10 6.7 5.7 :1.0 15 % 4.1
15 fT .LAlJUill,\lJ! FL LOff 1979 253.6 4 :I 1.6
11 NORFOLK VA ~F 250.3
32 BRISBANE AU LOff 1980 227.6 :16 2
183 PERm AU ~F 1980 216.8 3 1 a
3 fAIRBANKS AX LOff 1977 197.3 "H9 SAN fRANCIsro CA LOff 1980 191.0 19 1 50 X 50 X
8 NEW HAVl!N cr LOff 186.8
60 'lU'EKA KS LOff 1977 185.2 " 20.0 11.9 17 % 3.2
16 oo.AHOO fL LOff 1975 183.6 6 2.7
H3 BUIl.LIIG'HI! CA ta"F 1980 177.6 9 1 3.9 I



~ TABU 1 - a:wTlNUED: ~ISTICS ~ BUILDltG> IN BECA-CH >
"'tl

(A) (81) (IU) (C) (D) (E) (F) (Gl) (G2) (G3) (H) (11) (U) Pl) (J2) '1:l
FUXIl <-------EMVELOPE------> <GLASS AS X> <-OCCUPAN'IS-> t1j

aux:; BLDG YEAR AiI!A • <-------a-vALUES------> I (-~ NALLS-> (I/IC Z
10 CIT'i/STAl'I! nPI BUILT (IC SQf'T) lUXllS .w.L JI(U a.ASS PNII!S ALL &0. qT) IllS t?

5 twOIESTEi. NK LCfl' 1976 176.4 7 16.7 16.7 ~ 6% I ><
141 WM.HUT ~!IC CA LCfl' 198~ 168.0 3 1 50 % I tD
117 U»C 8I!AOI CA ~ 198~ 156.0 4 14.3 ~5.0 1 38% a ·
126 ANAHEIM CA XU!' 1980 136.1 7 U.S ~O •• 1 ~.~ a l-3
67 SACRAMENTO CA la'l' 1979 135.0 ~ r

~HO SAHTA Cl..ARA CA XUl 1981 134.0 3 3.4
6 l I TCHBUll.G ~ la'l' 131.~ t"l
115 SAIl JOSE CA LOfl 198~ 125.0 3 ~o.o 16.1 1 38% l%j
49 SWl FT aJRlUIT CH la'f 1971 114.9 5 ~ 30 % 41.6 f ....
135 SAHTA ROSA CA XUt' 1983 110.0 3 ~.7 r ·
41 BRCX»CF I ELO WI LOfl 1979 101.~ :U.~ 11.2 41 "'tl
116 SAHTA ROSA. CA LOFl 1983 96.0 " 16.7 ~5.0 1 37 % III
171 S!ATlU! W. la'f 1981 95.5 2 16.7 16.7 ~ 50 % •.5 E oq

22 HUR!»l SD LOfl 1977 94.4 5 6.5 8.3 ~ 13 % "38 WAIJWATOSA WI LOff 1979 89.6 20.0 11.1 lI:l·158 calVALLIS ca XUf 1983 89.0 2 11.0 18.9 ~ 4.8 a
72 MINHEAPa.IS * LOfl 1977 86.6 3.3 !

9' 184 LAVAL CH XUl 1981 78.~ 5 ~ ~7 % a
-! H8 PLEASANTaI CA XUl 1983 75.0 3

157 S!ATlU! W. XU!' 1982 10.0 5 2 3.7 E
162 P<»l.n.AND (Jl LCfl' 1978 68.0 4 7.7 10.9 1.9 41 U% 13% 3.7
12 HATl'1 !!SBURG HS XUf 1974 65.~ 4 ~O % a
21 FA'iETTl!VIUJ! All. XUl 60.4
163 IlOZEMAH Kl' XUf 1979 56.7 3 8.3 ~5.0 ~.O :.I 47 % 541 % 3.5 r

51 SAGINAW HI SOff 1916 49.5 1 3.4 E
81 BRCX»CF I ELO WI SOfl 1979 47.1 22.2 ~0.8 40 %
76 'IQCYO JP SOfl 198~ 40.6 4 8.1 9.8 ~ 50 % 3.9 il
18 CARtnlDALI! !L SOfl 37.5 ~ E
7 PI TI'SF I I!LO ~ SOft' 30.5
174 ~T (Jl SOfl 198~ ~9.6 ~ 90 % 3•• il
82 RIOil..AHD W. BAHK 1980 24.7 I!
78 COEUR O'ALI!NI! 10 SOfl 1981 ~1.5 ~ 410.0 30.3 2 3.3 a
43 W. vAI..LE'( C. UT SOfl 1981 14.9 35.7
35 AUSTIN TX SOfl 1978 14.6 16.7 ~O.O .3 % il
68 SPOKANE WA BANK 1979 13.5 8.3 14.3 3.7 il
161 SUNNYS!DI! WA SOfl 1981 9.7 1 14.3 ~5.0 1.8 ~ 6.2 il
36 DENVER co SOfl 1977 9.0 ~ ~5.0 55.6 ~ ~8 % E
133 PA1J4 DESERT CA BANK 1982 6.5
175 SWEET OCMI! 00 SOfF 1979 6.3 3 ~ 6 % 6% il
128 PALO ALTO CA SOft' 1980 4.6 1
166 YJ¥.IKA WA SOfl 1982 4.5 1 22.7 33.3 ~ 13% 6.7 E
150 BOIS!! 10 SOft' 1978 3.2 2 18.9 20.0 2 10 % •.4 il
177 SPR.INQ'!ELO 00 SOfl 1977 3.1 2 20.0 40.0 2 il

173 P<»l.n.AND 00 SIU' 1981 400.0 2 E
155 BELLEWI! WA DEPT 1982 180.0 3



00UA 'IABU! 1 - CUtrlNUED: C1IAiAC'1nISTICS ~ BUILDIIG> IN BI!CA-01 >
iotl

(A) (81) (IU) (C) (0) (E) (f) (Gl) (e2) (G3) (H) (U) (U) PI) (J2) iotl
fLOal. <-------EMVELOP!------> <aASS AS X> <-oc:aJPAH'IS-> tr.l

au:x; BLDG YEAa MJ!A. I!I <-------R-VALUlS------> I <-~ w.LS-> (11K Z
ID , eI'1"J(fS'L':n! 'n'P! IlUXLT (K 8QfT) n.cx:ws loN.L 110(1' Q.ASS PANI!S ALL 80. SQrT) iIRS t:l

151 PCIIn.AHD CII. O£PT 1981 155.9 I ~
153 PClllUJI) CII. DI!PT 1981 128.9 :.I ~
1S4 TA£XW,. ~ DI!PT 1983 127.8 :.I
152 LYNNW:m ~ DEPT 1979 125.1 2 ~
17& ElaN!! CII. DEPT 1983 55.9 1 2 2 % I!

~3fs fCII.T~ XN un. 1979 7.6 1 20.0 35.7 211 B
~

58 WEsnu NSTEll. CO ax.L 1977 307.7 15.4 :.I r tr.l
27 TCHi RIVER NJ SE~ 1919 245.0 R

~&3 HINNI!Af'OCIS .... COLL 1977 244.2 !t.3 14.3 2 2.0 r
26 Bo'SSETr VA SECM 1978 183.0 1 7.1 '7.1 0.9 1 UX "'t1
144 STANI.'alD CA COLL 1977 152.0 1 la.O 1 SOX 50 % 1.6 III
160 SPCeWlI! ~ SECH 1982 146.0 2 61 9.0 R OQ

168 PENDLI!'lQi ell. ELEM 1982 123.1 2 n.s; R
II

164 TA£XW,. ~ COLL 1980 115.9 1 7.1 I! ~
159 PU'tALLUP WA ELEH 90.2<: 3 It

ljO 53 orrAWo\ ~ ax.L 1973 75.6 .. 10.0 7.1 2 17% r
&9 HlNiI fL ELEH 1979 70.0 2 11.1 29.4 14.3 I

00 59 RES'lQi VA ELEM 1977 69.0 1 14.3
15 IlURXE VA. ELEH 1982 69.0 1 1~L3

156 ~ISE 10 ELEH 1919 51.. 1 16.1 25.0 6X 61
40 NIJCAII.A WI ELEM 1979 46.9 8.3 U.S 2
61 SAIn:A. ANA CA. ELEM 197. 46.6 17.2 It
39 SHI!~ WI ELEH 1979 35.8 9 .• 13.2 2
29 REEDSBUR.C WI SEa« 1978 16.8 1 I

33 BALTIK:&! K> 0'nIR 270.0
80 ST. PAUL .... WAAI! 260.0 n.s 16.7 2 20 X
28 KANSAS CIT'lt' KS 0'nIR 1979 172.0 2 E
172 SEArnJ! WA <miR 1983 108 .• 2 16.1 16.7 2 651 50 I 1.8 II.
Sot Bot.RRIE eN <miR 1976 107.5 5 U.S 16.1 2 71 I!
127 nms. OAICS CA 0'nIR 1982 66.0 1 2 f
170 BHLIICi HT WAAl! 1978 48.0 1 I!
64 ~'VIEW CA 0'IliR 1979 43.0 2 20.0 30.3 :.I !!
73 ASPEN CO WAAl! 1980 35.3 20.0 .0.0 1.5 20 X 1.4 I!
83 HI ILIlROOlC NY OTIIR ' 1978 29.7 2 15.4 2 131 Il
178 SPO<ANI! WA 0'nIR 1980 21.2 U.5 30.3 43.9 I
31 ASPEN CO <miR 1980 20.5 1
167 LEWISTON HT WAAl! 1981 18.0 1.7 II.
44 KXJNT AlR'! He LIIlR 1982 U.S 20.0 20.0 2 111 ~X 3.7 !
132 SANTA. RC& CA OTHR 1980 12.1 1 20.0 20.0 2
45 OJNNISC* CO ARPT 1981 9.1 20.8 :n.3 2
46 TRO'! NY OTHR 1981 5.2 23.3 30.3 F
125 ~V!S CA. 0'nIR 1982 5.2 1 11.1 20.0 •. 0 E
131 La> AJG::LES CA Q.IH 1983 •. 8 1 11.0 30.3 1.0 1 3.1 I



DA.TA TABLE 2: HA1\JRES ~ BUILDIIC IN BfCA-CN >N = 133. JULy 1985 "U
(A) (C) (K) (Ll) (Ll) (H) (Nl) (N2) (01) (Ol) (PI) (Pl) (Ql) (Ql)

"tl
tJ1<-------------------------LICHTIIC-----------------------) <----SPEClAL-fEAIURES----) <----HEAIIIC---> <---COOLIIC--) aINSTALLEO AVG USI!D

BI.J):; BI.J):; LICHT T'iPE Ti'PE LICHT D.\'tLICHT LICHT SPECIAL CON'l'ROLS fUEL fUEL
~10 T'iPE (W/SQfT) 1 1 (W/St,;lt"T) Ti'PE CX»fTiOLS EQUlfMENT 'S~ T'iPE EQUIP nPE EQUIP

4 ~F l.5 fLU EZ . EMS 1H S E ex: ~
51 ~f 1.6 fLU INC CP HR cr HR E UP I 1-337 ~F l.l fLU lDI CP ST HR EHS LH UP
71 ~F 1.3 fLU INC AT if CP EZ cr SH SH EZ Il IlS Il (]I ~136 ~f 1.6 FLU lDI 0.8 CP STar EMS c 110 E
H ~F SH EMS t'"
47 ~F l.O AT STHRCT ST HR G 110 E ex:: tJ1
1 ~F 3.5 CP EMS S E ex:: ~
66 ~F 1.0 UPS PH so IlZ Sf EMS E ex:
147 ~F FLU INC AX sw CP EZ EMS ~ S E "tl
42 ~F 1 .• FLU INC CP CT G 110 cc III

011
17 LCt'F FLU sw EMS NS EMS NS S E ex: /I
13 ~F fLU EMS

~181 ~f 2.0 I!Z EMS LH flO E ex:
65 ~F 1.0 PFL so ST HR I! 110 E ex:

to 20 LOfF J.O FLU INC sw ~1H G 110 E ex:,
co 145 ~F fLU l.l SICl! AX fS Hi EMS E Hi E (]I

14 LOff
2 ~F fLU EMS S E ex:
74 ~F l.5 fLU PfL 1.5 a. AT SW ST HR EZ EMS ~ N Hi E at
165 LOfF fLU lDI CP 'Dt IlZ Hi EMS E It
10 ~F fLU sw NS ~ EZ Il E
19 ~F 0.8 FLU lDI sw 'IM~ G It
56 ~F J.8 00: ST HR fS EMS Il UP E ex:
169 ~F HR I!Z EMS E IlS E UP
52 ~F FLU AT CP HR I!Z EMS Il lIP E cc
56 ~F 2.8 00: ST HR fS EMS E lIP 8 ex:
25 LOfF Sf IlZ EMS HR
30 ~F 2.2 EMS NS IlO (]I

55 LOfF ~ EMS HR cc
50 LOfF 2.2 NS'IM S os Il! ex:
48 ~F 2.1 EZ '1M os ex:
70 LOfF 1.. UPS FLU 1.2 RF sw NS QA HR Sf Il UP E lIP
62 ~F 1.8 PFL HIt CT HIt
23 LOfF
9 LOfF FLU sw HIt IlZ Il E
15 LOfF FLU INC
11 LOfF
32 LOI;"f QA NC
183 LOfF I!Z HI. FS so Sf EMS 0 00 E ex:
3 LOfF
149 LOfF FLU INC QoI ~ lIP Il
8 LOfF
60 LOfF 2.0 FLU AT EZ EMS HIt E ex::
16 LOfF fLU EMS
143 LOfF FLU CP 1:»4 EZ EMS G 110 E (]I



DoUA TABl.E l - CX»fTI HUED : FEA'l'UII.ES (£ au I LOI /«; IN B1!CA-(:H >
"tl

(A) (C) (K) (Ll) (L2) '(H) (Nl) (N2) (01) (02) (PI) (P2) (Ql) (Ql) "tl
<-------------------------LXCHTI/«;-----------------------) <----SPEClAL-fEAIUiES----) <----HEAII~--) <---COOLI~-) tzl

INSTALLED AVG USED ~
BLOO BLOO LICHT TYPE TYPE LICHT Dl\YLICHl LIQiT SPECIAL cnmiOLS fUI!L FUEL t;

10 TYPE (W/SQfT) 1 1 (W/SQfT) TYPE a»mlOLS EQUIPMENT
" IS1RA11!Gr

'I'lCPIl EQUIP nPll EQUIP
~

5 LOfF 2.3 SO S1' NS Hi tD
loll LC£F 3.0 FLU SIQ( 0' EZ DC> .
111 LC£F 4.0 HAL AX CP SH EZ HIl G t-i126 LC£F FLU SIC't PS 1M F5 HL DC> G E RC

~b7 lli"F 2.1 S1' ED Hi Ea SH III I BO I Ee
140. LC£F FLU SIC'{ AT PC Iti fa '1M DO ai t"4
{, LC£F tr.1
115 LC£F 1.9 AT SK't LW PC S1' '1M EZ SH EMS NC G

~49 LC£F 1.& FLU EZ )IS '1M iM G BO I! ex:
135 LC£F PFL AX SK't PH Sf HI1 EZ ItS lI!D I ST "tl41 LDfF 2.0 '1M II os III11b lli"F 1.8 AX Sf I!Z SH 1M He OIl
171 LC£F 3.0 FLU lIPS sw I!Z IlL Sf NS I! lIP I! lIP It
n LC£F 2.0 FLU 'Dt I!Z NS'Dt G BO ! iC ~
38 LC£F 2.0 -" 'Dt
158 LC£F LW sw FS HR EZ EMS HI1 E 01

CI:l 72 LC£F 1.2 FLU HAL a- SO ilIl EZ EHS 5 N:-o..... 184 LC£F FLU 1.5 sw HR NSLH I! III I! 010
148 LC£F 2.3 PFL SK't AX SH
151 LOFF 1.8 INC FLU is EZ. NS ! E 01
Ibl LC£F FLU lie 3.0 so I! lIP ! lIP
12 LC"£F FLU G BO I cc
21 LC£F
Ib3 LC£F FLU 3.0 NONE so 5f iii lOT NS EZ G DO I! cc
57 SOfF SO Sf 0 BO 1lC
81 SOfF 2.0 EZ liS'Dt ! os E RP
7b SOfF 0.1 FLU PH SO S1' EB HI1 EMS IIC I lIP I! N:-
18 SOft" FLU sa sw SO EMS so I! N:-
1 SOfF
174 SOfF 1.1 FLU sa SH AT SWPC 5f 'llt at NS II II
82 BANK so 5T Ie
78 SOft" FLU AT I!Z E& 'llt liS ox
43 SOFF SH ex. PC NC EMS NC EMS G Ii! !C
35 SOfF 1.5 FLU SO Sf
bB BANK PFL SO ST I! BO
Ibl SOfF FLU sw EB FS 1M or EMS I! lIP I! lIP
3b SOft" 1.3 INC FLU sc ex. sw so Sf NC II UP
133 BANK SIQ( ex. EB H so H SA
175 SOI'F SO OT E Fa !!
128 SOr"f FLU SKY ST QoI NC H so IE O!
166 SOff 2.4 FLU NS G RP I! !lP
150 SOff FLU INC SKY SW at X lIP I! HE'
177 SOFF I! UP I! HP

173 SHOP FLU SIQ( I! lIP II RP
155 DEPT FLU INC EMS



Ool.TA TABU! l - a:wrINUED: FEATUliES ~ !lUIlDIIC IN BECA-CH >
Iod

(A) (C) (K) (Ll) (L2) (H) (HI) (M2) (01) (02) (PI) (P2) (Ql) (Q2) Iod
<-------------------------LIGHTIIC-----------------------> (----SPEC!AL-FEA7URES----) (----HEAIIHG---) <---COOLING--> trj

IHST.ALLED AVC USED Z
flL,IX; Bl.LC LIGHT nl'E nl'E LIGHT iM\'iLIQlI' LIGHT SPECIAL a:»mI.OLS FUEL FUEL t:;

ID nl'E (W/SQfT) 1 2 (W/SQfT) nl'E carm.aLS EQUIl'ICENT , S'IRATI!Gr TYPE .l!QUIP TYPE EQUIP
><

151 Dt::PT I!HS I BO E QI txl
153 Dt::PT fLU INC .
1s-t Dt::PT FLU INC I!HS I-i
152 DEPT FLU INC >176 DEPT FLU CP txl
It 1lEn. 2.5 FLU INC SW ST EB ED E HP E t"'

l%j
58 COLL SO ST Hi lIP lIP

~
27 SECH liPS HR Sf .
63 COLL 2.5 FLU SKY HR S S N:. Iod26 SECH EZ 'D( 0 BO E CC II
144 roLL FLU SKY LW a. KS~ NC S OS W OS OIl
160 SECH FLU HAL LW ED HR EZ I!HS II

11>8 ELEH 2.1 RH SKY SO ED Sf ~ HS H ~
164 COLL FLU HAL at ~Sf I HP I lIP
159 ELEH at I!HS HP

tp 53 COLL 2.5 FLU IVJ S OS- 69 ELEH 2.0 liPS HAL SKY HR ST SO I N:.- 59 EUH SKY HR SO ST EZ 'D( E IlO E
75 EUH SO ST HR EZ 1M E IlO E
156 EUM SW ED SO ST IlL EZ E I!
40 ELEH 2.2 1M iP
61 EUM EZ 1M ED
39 ELEH 2.0 EZ 1M BO
29 SECH 1.9 SW SO ST Hi I!HS II lIP

33 OTIIR HR ST EMS N Ha CC
60 WARE SO ST Hi I!HS N:.
26 DnlR EZ E lIP E IC
172 0TIm. 3.0 FLU lIPS [J4 EZ IlL HS 1M E iP E iP
54 0TIm. ST HR EMS II lIP I CC
127 DnlR ex. ST ~ SH NC ut
170 WARE SO IR
64 0TIm. 2.6 1.5 CL SKY PC ED SH ST EZ G IlO E iC
73 WARE 1.5 FLU INC SKY SW ST NC G IlO
63 0TIm. 1.6 liPS SKY AT ED HI ST HR SO EMS H SO
176 OUlR FLU HID SKY ED 1M SO or G E
31 0TIm. EZ SO E EC
167 WARE FLU HAL SKY EB or FS SO E lIP E lIP
44 LII:IR 1.3 FLU INC CL SH ST EZ NC LH 'Dt E lIP E lIP
132 OUlR 2.3 PFL fLU SKY ST EZ SH ED OA 1M LH or
45 ARPT 1.5 SH a. 'Dt ST SO NCLHHS E IlO N N
46 OTIlR FLU SKY R.F HI SO ST LH NC E RS E
125 0'0iR FLU SKY HR EZ OA NS G Fa E
137 CLIM ex. SKY ~SH 1M NC G lIP E lIP



00'.IA TABLE 3: ENERG'{ 00'.IA fal BUIU>llCi IN BECA-OIl :>N =133. JULy 1984

"(A) (0) (i.l (51) (52) (53) (54) (T) (Ul) (U21 M (W) (X) M (II "<- - - - HEASUIll! AHNUAL ENERG.i' - - - - > <MEASURED PEAK> <-Eca«:lUCS->
!:%j

fLEC FUEUD1' SOORCI! SIll! PIlED <ELfC L!W» AHNlIAL CXlHSD Z
aux; 'iEA!I. '(R C£ (~ (KB1\J/ (KB1\J/ (KB1\J/ (KB1\J/ (WfS(;,n) (EN t/ (84t/ O'A caE t:l
XO BLT Do\rA SQf'T) ~ ~ 8QFT) ~ WUIl'. SlIC. 5QfT) f9'T) iA110 LVI. CXH4I!H'l'S ~
.- 12.6 35.1 200.9 18.8 2.9 3.9 1.:114 .61 A NO SPECIAL UrIC fEAnIRES ttl.
51 3 15.3 0.0 175.7 52.1 3.5 3.5 .60 C alO5S n& ADA IIKUlS GMMZ
31 1915 H.9 1.6 114.0 5:11.5 S4.0 59 C I-i
11 1981 :II 23.5 0.0 210.5 80.3 32.0 1.38 .85 Ii PIlED. Itm!NSITr DaolIlS (H2D, 11'C. ~136 198<1 1 18.4 1.6 213.6 64.5 4.1 1.42 .96 A 1\01) llUIU>11G>
2.- 1976 6 13.7 2.6 160.7 49.2 1.61 A GSA; NOT VEIlY -E~-En'ICJl!!N't" n\!SXQi t'"
.-1 1918 13.1 19.4 176.7 66.0 68.8 3.2 3.6 51 .18 C f~ IICLOO GARLZ.BU>Gt IIC.ll6~ tr.l
1 1973 10 17.0 5.2 20'.2 63.' 4.8 5.5 0.41 .93 Ii NO SPl!CIAL fl!A1UiES. .-u. IlII ~
66 1980 2 13.8 0.0 159.3 41.3 3.8 67 A fIlC*ZI!D VISIaf CLASS
H7 1981 11.0 1.00 C ~~ NOT YET <II fILl; PilAU IlBTAIL "42 1m 1 12.0 20.0 157.4 60.1 35.6 0.42 98 A UfICIINT INN:. EQUIP (II

17 7.3 18.3 111.' 43.3 0.'0 1.00 A ~ USI W: aa>m " rL!XTDIl
OIl
It

13 10.9 0.0 U5.6 31.3 :a.8 2.5 0.61 .62 A
~182 1981 14.3 22.7 186.1 n.3 66 c CXWIII!N'l'HL S¥STI!H CM!Il HI Dal

65 1981 1 18.5 0.0 212.9 63.2 !1.93 11 A HI!A1' !X'DACD!D fRat PCH>

t;o
20 1975 8 9.0 32 .• 136.2 63.2 69.5 :11.9 3.9 0.63 56 .16 A TItm!D IHSUL CLASS. 75% OCXlJl>XIlD
145 1982 2 16.0 0.0 184.2 54.7 5.0 l.ll .73 A SQ4I 8UIIt!'D!ll11&; BUILDII& 8(X.D

~ At 11.1 6.3 HO.' 46.1 3.1 4.4 0.19 .59 l-I':'
2 1915 9 15.1 13.• 196.• 66.0 3.9 3.6 1.23 .93 8 ~ NOT INCLlJDl PMJCII&
1.- 1982 1 29.5 0.0 339.0 100.6 38.0 5.21 5.3 69 .89 A PRI!D. I!HIl.G I!JCQ.Il6 l'R.OCS.
165 1982 2 13 .• 0.0 154.• 45.8 26.0 4.1 '.21 0.61 0 .89 8 CP- 30Wj9'J rT. 1 PANE 1ST fUIS
10 1916 1 n.1 0.0 146.5 43.5 0.95 11 .18 Ii ~F~ AItJ!A IHCLOO~
19 5.1 18.9 83.9 38.;J 2.1 2.3 0.54 .90 A F~ AREA INCLDS GAIlG. 881 OCX:WXIlD
169 1980 4 11.1 0.0 197.2 58.5 S4,0 '.1 5.3 0.89 EFFIC INN:.. WELL (PEiA1'!D
52 1980 ;J 17.6 10.7 :U3.1 70.8 87.7 .61 C ENRG AND f~ AREA I!CUlS CAlla!
56 1971 11 14.2 0.0 163.0 48 .• 6.2 5.1 0.28 75 I- HI!A1' lU!00Y~ OIIUJ!IlS. 81aUID
25 1978 2 46.6 45.0 6S 8 HI!A1' RI!CX7J fRCM aa>m
30 1919 3 15.6 2.5 181.5 55.6 0.89 A PIPUC Fal DECI!N. HVN:.
55 1911 1 70.0 67 Ii HI!A1' aECDI fRat LIGI'IS
50 1976 (, 9.7 21.6 132.8 54.6 •. 0 3.5 .70 C GAll£Z IHCLD. fiCS:SIDi"'T
48 1919 1 8.5 '9.2 H7.0 18.2 .75 C EFfICIENT INN:. EQUIP
70 1979 3 12.8 0.0 H7.8 '-3.8 39.0 5.4 0.31 53 .99 A- w.:l'l!R 'DII!RIW. STCIlA£Z
62 1979 3 21.9 0.0 251.7 7'-.1 42.0 .11 I- CURTAIN \oW.L. 2-aJUIl 1!X'l'EIl, DAYLI'l'I!
23 1975 7 6.8 8.~ 86.1 31.3 0.51 .89 A- GSA; NOT VIlRY -EHERGY-UFICII!II1"" DIlSIQi
9 197.- 9 19.4 0.1 222.8 66.1 76.7 10.3 7.1 1.33 100 A NO SPI!CIAL EfFIC FI!A.1'UlU!S
15 1979 15.0 0.0 172.4 51.1 3.2 3.3 0.9) A ~r~ AREA IHCLOO GAIHZ
11 11.1 0.0 127.6 37.9 3.2 1.7 0.32 A
32 1980 1 4.0 1.8 47.4 15.3 0.24 B al.OSS FLR ARI!A. IICLOO GMALZ
183 1980 8.1 H.9 105.3 39.6 C 0Pm DI!DUC'l'ED. f31000=SOUll
3 1977 (, 8.9 32.9 135.1 63.2 1.09 A. ~F~ A.lU!A ltam GNWZ
H9 1980 3 12.1 1.1 HO.6 42.5 4.0 0.92 80 .93 A
8 11.3 48.7 179.1 87.4 1.47 A-
60 1977 5 12.3 0.0 141.1 41.9 26.0 0.57 83 A-
16 1975 16.4 0.0 188.9 56.0 5.9 5.9 1.02 .71 A- VIlRY LITl'LI! INfO '* aux;
lot3 1980 .. 11.2 5.9 134.8 44.2 4.0 0.88 .92 A I!KS USED '10 BILL 'l'EIWtrS M''lD-WUiHlSE
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DATA !ABU 3 - c:nnIHUKO: E~~ FCIi BUILDII«::S IN IlfCA-~ >
(A) (0) (B.) (Sl) (S2) (S3) (54) (T) (Ul) (U2)

>tJ
M (W) (X) M (Z) >tJ

<- - - -MEASURE ANNUAL EHEll.G'!'- - - - > <HEASUR!!D PEAK~ <-EaxMICS-~ trl
ELEe fUEUOl' SOORa! SIn! PRED <ELEC L<W» ANNUAL a»IS'Dl Z

¥EAi YR CI1 (KWf! (KBTUI (KBTUI (K!mII (KBlUI (W;s<;,n) (EN '1 (84'1 all. 0!Mr t:;
10 BLT I:\UA SQfT) ~ SQfT) BQt'T) ~ WIIIf • SlIt. SQfT) BQn) a.uxO LVI. CXJI4I!H'l'S

~
151 1981 3 13.7 0.0 157.5 46.1 B

~153 1981 3 18.6 0.0 214.4 63.6 6.1 5.7 B
l~ 1983 1 30.8 0.0 354.0 105.1 5.~ 6.6 B iEIDlILI!D All) I!XPAIDW 1983 .,
152 1979 5 21.8 0.0 250.6 ·H.~ 5.8 6.1 B
176 1983 1 a.9 0.0 173.7 50.9 4.3 4.0 .88 C alLY 9 *DIS 1!III!IlGlf.~ ~l4 1979 4 11.3 0.0 130.1 38.6 5.0 4.2 0.54 30 A- t"l
sa 1977 6 15." 9.0 186.0 61.5 ".1 4.2 0.84 63 A- PARTIAL 1A!D!l'RQl0l1ND. ACTIVE SOl.AR

trl
n 1979 2 17.2 0.0 197.8 58.7 1.00 B RI!CZMDArIVI HEAt' 1ll!CXM!Il¥ "II!ELS ~
63 1977 5 15.6 76.0 298.3 129.3 1.04 66 .68 A

>tJ26 1978 2 8.6 29.9 U8.7 59.2 57.0 B AlR (X)()(J!I) CEN'DlIFOOAL OIII..LI!Il
144 1977 7 10.5 72.4 2U.4 108.1 96 .69 B ~ FOOTA£Z NI!!DS uax:ZLL\1'Iai I»

lIQ
160 1982 2 9.1 60.4 lfA.9 91.4 3.1 3.4 0.66 B 40X Bl!LQI GlADi! It
168 1982 ~ 10.4 0.0 119.8 35.6 5.4 5.4 0.53 75 A ROOC BED S1alNZ ~lfA 1980 4 21.7 0.0 249.8 74.1 51.0 2.9 3.1 0.24 45 C iI!IOfADI. LAlla! a.AZE ARL\
159 6.6 19.1 94.9 41.6 3.2 2.8 A- AIilUIif!X1UCr .uaWI~

(jO 53 1973 60.6 0.35 fA C- 69 1979 4 H.9 0.0 171.5 50.9 5.3 5.2 1.03 83 .Sl21 A HEAr \oIII!I!LS~.... 59 1977 2 n.4 0.0 H3.0 ·n.4 0.53 84 .96 AI. HEAr lJ!(XN FIlQt CH"Dl
75 1982 1 18.2 0.0 209.3 62.1 0.98 57 .96 A HEAT RJ!OO\I FIlQt CH"Dl
156 1979 5 9.4 0.0 107.6 31.9 5.6 3.9 0.35 63 B oooocxx:~

40 1979 1 15.2 0.0 174.3 51.7 0.72 A- I!FrICIIlIIf WAC EQUIP
61 1974 9 15.7 H.O 194.9 67.7 63 B
39 1979 1 3.8 28.3 72.3 41.4 0.36 A EFFICIENT HVAC EQUIP
29 1978 4 11.2 0.0 U8.7 38.2 0.51 81 A- la! twCEIl HEAT M>S. lCEjW11!. S1'C&

33 28.9 0.0 332.1 98.5 1.28 C HALF CI1 I!NIlG IA\OO: PROCS LOADS
80 26.3 75 C IlO'IH ACTIVE AND PASSIVE SOLM
28 1979 17.3 0.0 199.3 59.1 B SATISFIES ASHRAI! 51'0 90-75
172 1983 1 27.9 0.0 320.8 95.2 96 .81 B CI1FIa!. LAB. "MISC.
54 191b l H.8 0.0 170.3 50.5 0.56 84 C ~ '11iERMAL STCIIA£Z
127 1982 1 12.0 0.0 138.1 41.0 61.0 131 B
170 1978 6 2.1 22.3 53.2 31.5 1.1 1.2 0.22 A- WAR!jCI1FIa! • SOLAR NO'l' a>EIlA11IL
64 1979 .. 15.2 39.5 2a." 91.4 1.35 103 1.00 A SOLAR rooLU«; PLANNED BUT NO'!' XNSTALLID
73 1980 ;I 5.4 30.8 92.7 49.2 0.45 47 A AlC IN <XH'U'l'EIl IlOC»t C»fLy
83 1978 5 5.1 0.0 58.1 17.2 43.0 2.8 2.6 0.81 118 A ~TA 110.00 let SOLAR. NeW IXHi
178 1980 4 9.6 66.2 176.3 98.9 2.2 2.6 0.77 83 1.00 B ENERGlf <D>'l'S « OH'ARISC*S CEII'lDS
31 1980 2 17.5 0.0 201." 59.8 1.01 103 A IlO'IH ACTIVE AND PASSIVE SOLM
167 1981 :2 18.1 0.0 208.5 61.9 fA C CI1rIa!1\N! W/U HEAT TOO
44 1982 6.1 0.0 69.9 20.8 11.0 103 .98 B
132 1980 4 12.1 46.1 164.9 87.3 1.21 1.00 B
45 1981 19.7 0.0 226.9 67.3 39.3 93 .88 B
46 1981 lO.7 0.0 123.0 36.5 28.5 85 .83 B pOLICE USI! 168HRSj\«.KlST 63H1lS
125 1982 3 7.9 35.0 125.1 1£>1.9 0.. 82 92 1.00 B REFLECTIVE CllfJING ai ilea:
137 1983 1 7.3 U.S 95.3 36.3 6.7 0.59 68 A ~stS a.INIC,torna
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