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APPENDIX Al. SSMULATION OF THE SCENARIOS
WITH THE SAME VEHICLE



TI TLE:

Cd: 0.3
Area(nR): 1.9

Ur: 0.01
Mass( Kg) : 1400
CONSTANT SPEED | NFORVATI ON
Range: 10 m
%li st. grdl: 50. 0%
Vconst ant : 30 m/h
CYCLE | NFORVATI ON

Range: 3 m
%di st. grdl : 50. 0%
%di st. grd2: 0.0%
Tlac): 4
Ti{cr) 0
{co) 2
Tikr) 3
Vcerulise 10

FCRCES ANALYSIS
Fcn 199.97 N
Fcn up,/orl 1021.63 N
7cn dw/grl: -521.75 N
Fac: 1708.48 N
Tac up/gri: 2530.20 N
Tac dw/grl: 886. 76 N
'ac up/gra: 3743.71 N
Tac dw/gr2 -325.75 N
ehal 144.17 N
TCcr up/grl 365 .90 N
Fcr dw/grl -9;'r. 55 N
fcr up/gr2: 2176.41 N
Tor dw/ gril. -1891.06 N
oo 0.00 N
Tco up /gric 221.72 N
!CC dw/grl: -821.72 N
Fco up/gra: 2035.23 N
rce dw/ QT2 -2035.23 N
For: -1346.08 N
fhr up/grl: -1024.35 N
For dw/orh: -2667.80 N
Fbr up/grl: 139.15 N
For dw/gr -3381.31 N

(1) DRI'VING SCENARI O

5

Al -1

PERSON CAR

r(Kg/m3) :
Gradel (%) :
Grade2 (%) :
Reg.Brake (n):

dist/cycl (ac) :
dist/cycl{ cr):
dist/cycl(co+br): 11
Total cyle dist:
icycles needed: 2
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PONER ANALYSI S

Pcn: 2.68 Kw
Pcn up/grl: 13. 70 Kw
Pcn dw/grl: -8.34 KW
Pac: 7.64 Kw —-max-
Pac up/grl: 11. 31 Kw -max-
Pac dw/ grl: 3.96 KW -max-
Pac up/gr2: 16. 73 KW -max-
Pac dw/gr2: -1.46 KW -max-
Pcr: 0.64 KW
Dcr up/grl: 4,32 KXW
Pcr dw/grl -3.03 Xw
Pcr up/gr2: 9.74 Kw
Pcr dw/gr2: -3.45 W
Pco ! 3. 00 %W
Pcc up,/grli: 2.87 KXW
Pcc dw/gxl: -3.587 XW
Pco up/crzz 9. 10 xw
Pcs dw/gr2 -9.10 XW
Pbr : -7.31 XW -max-
Pbr up/gri: -4, 37 XW -max-
DPbr dw/grl: -12.27 KW -max-
Pbr up/gri: 0. 3% -max-
Pbr dw,/gr2: -16.22 XW -max-
ENERGY ANALYSZIS
Reg.Brk n=> Reg.Brk n=n No Reg.Brk
Ecn . 0.4<7 0. 447 0.447
Ecnup/gri: 1.142 1.112 1.142
Ecndw/gxrl : -0.55%2 -0.174 0. 000
Eac: 0.z20C¢ 0.s50¢9 0. 509
Eac up/gri: 0.377 0.377 0. 377
Eac dw/oril: 0.2 0.132 0.132
Fac up/gr2: 0 oCo 0. 000 0. 000
Tac dw/gri: 0: 000 0. 000 0. 000
Ecr: 0. 000 0. 000 0. 000
Ecr up/~“1: 0. 000 0. 000 0. 000
Ecr dw/gr 0. 000 0. 000 0. 000
Ecr up/grzz 0. 000 0. 000 0. 000
Ecr dw/gr2: 0. 000 0. 000 0. 000
ECO . 0. 000 0. 000 0. 000
Eco up/cxrli: 0.122 0.122 0.122
Eco dw/gri: -0.122 -0.031 0. 000
Eco up/grz2: 0. 000 0. 000 0. 000
Eco dw/gr2: 0. 000 0. 000 0. 000
Ebr: -0.394 -0.093 0. 000
Ebr up/gri: -0.109 -0. 027 0. 000
Ebr dw/grl: -0. 284 -0.071 0. 000
Ebr up/gr2: 0. 000 0. 000 0. 000
Ebr dw/gr2: 0. 000 0. 000 0. 000
TOTAL ENERGY 1125 Z. 378 2. 729
0. 087 0.179 0. 210

-2

XWh
KWh
KWh
XWh
KWh
KWh
KWh
KWh
KWh
KWh
Kwh
KWh
KWh
Kwh
KWh
KWh

KWh
KWh
KWh
KWh
KWh
KWh
KWh

KWh
KWh,/mi



TI TLE: (I'l') DRIVING SCENARI O, 5 PERSON CAR

Cd: 0.3 r(Kg/m3) : 1.225
Area(nR): 1.9 Gradel (%) : 6. 0%
U : 0.01 Grade2 (%) : 15. 0%
Mass (Kg) : 1400 Reg. Brake (n): 0.25

CONSTANT SPEED | NFORVATI ON
Range: 40 m
3dist.grdl: 15. 0%
Vconstant: 55 mi/h

CYCLE INFORMATION
Range: 60 mx CYCLE RESULTS

¥dist.grdl 15 0% v after (co): 13. 9 4 mi/n
%dist.grdzl 5. 0%
t{ac): i3 s dist/cycl (ac) : 84.92 m
Ticr): 19 s dist/cycl (ee)y: 159.34 m
“i{co): + S dist/cycl{co~br) ; 43.23 m
T!zr) = S Total cvlie dist: 294.983 m
Jcruise 20 mi/h <cycl es- needed: 327 .27
FORCES ANALYSIS
Fen: 348.17 N

Tcn up/gorlo; 1159.89 N

Fcn dw/grl: -473.56 N
‘ac : 323.75 N

Fac up/grl: 1545.47 N

Fac dw/grl: 2.03 N

rac up/gri: 2358.93 N

"ac dw/gr2: -1211.43 N
Fcr: 163,10 N

rcr up/gri: 836.282 N

Fcr dw/grl: -556.53 N

Fcr up/grl: 2200.33 N

Fcr dw/gri: -1870.12 N
Fco: 0.00 N

Fco up/grl: 321.72 N

Fco dw/grl: -821.72 N

Fco up/gr2: 2035.23 N

Fco dw/gr2 : -2035.23 N
Fbr: -2208.53 N

Pbr up/gri: -1336.36 N

Fbr dw/grl ! -3030.30 N

Fbr up/gri: -173.32 N

Fbor dw/gr2: -4243.31 N



PONER ANALYSI S

Pcn:
Pcn
Pcn

Pac:
Pac
Pac
Pac
Pac

Pcr:
Pcr
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Eco:

Infale)
nCo

ZCo
Eco
Ebr :
Ebr
Ebr
Ebr

Ebr

8.56 KW
up/gri: 28.76 KW
dw/grl: -11.64 Kw
7.36 KW -max-
up/grl: 14.71 KW -max-
dw/grl: 0.02 KW -max-
up/gr2: 25.56 KW -max-
dw/gr2: -10.83 KW —-max-
1.48 KW
up/grl: 8.82 Xw
dw/grl: = a- v
up;;iZ : -3’§4” AW
dw,/gr2: 182 zw
0.00 XW
up/grl: 7 .35 XKW
dw/grl: -7.35 KW
up,/gr2 : 13.1¢ KW
dw/gr2 . -13 .19 XKW
-18.70 KW -max-
up/grl -11.74 W -max-
dw/qrl -25.66 KW -max-
up,/gr2 -1.41 KXW -max-
aw/gr2 -35.93 KW -max-
GY ANALYSIS
2rk n=1 Reg.BrX n=n No Reg.Brk
3.291 5 2%1 5.2%1
un/gril 1.563 1.36%9 1.56%
dw ' gr = -0.63% -3.1539 0.000
5.087 3.027 5.087
up/grl: 0,922 5.95C 0.852
dw/gri: 0.001 0.001 0.001%
up/gr: 0.552 0.85352 0.55
dw/gr2: -0.224 -0.053 0.000C
2.039 2.039 2.039
up/grl 1.1113 1.143 1.143
dw/grl -0.760 -0.190 0.000
up/gr2 0.849 0. 849 0. 843
dw/gr2 0.722 -3.180 0.000
0.000 0. 000 0.000
up/gri 0. 200 0. 200 0. 200
dw/gri 0.200 -0. 050 0.000
up/gr2 0. 165 0.165 0.165
dw/gr2 -3.165 -0.041 0.000
3.400 - 0. 850 0.000
up/grl -0. 200 -0.050 0.000
dw/gril -0.437 -0.1009 0.000
up/gr2: -0. 008 -0. 002 0.000
dw/gr2: -0. 204 -0.051 0.000
TOTAL ENERGY 10. 883 16. 108 17.850
0.109 0. 161 0.178

Kwh
Kwh
Kwh
Kwh
XKwh
Kwh
Kwh
Kwh
XWwh
Kwh
Kwh
KWh
Kwh
Kwh
KWwh
KwWh
KWh
Kwh
Kwh
Kwh
Kwh
KWh
Kwh

KWh
KWh,/mi



TI TLE:

Cd

M&ss(Kg):

CONSTANT SPEED
Range:

Nédnm:
r

(111)

%3dist.grdl:
Vconstant:

CYCLE INFORMATICN

Range:

3dist.grdl: 2
3dist.grd2:

t(ac):

t(cr;:

T{co):

t{zr):

Vcrulise:

1y Q
aag-
R

rf rxy
oy
Q

?‘rj
R R i R A R R R

Qo OQQarmpD

QOO0 HHRKH. QOO

1

rr
mu' T
oH O
= . 0O

Fbr

Fbor
Fer

137
up/grli: 858
cw/grl -634
1242
up,/gri 2064
dw/grl 121
up,/gra: 3273
dw/grz: ~7982
ig¢e
ug/gri: 1021
Aw/grl: -521
up/gra 22358
dw/gri™.: -13353
0
up/gri g21
dw/grl -321
up/gr2 2035
dw/grz2 -2035
-1718
up/gril -396
dw/grl: -253
up/gr2 31
dw/grZ =375

LI Y WO

0

.3

1.9

0.01
1400

0. 0%

[oNeN

.

SIOAAW LO R OIW LD

ST LWMN DO OO W =110 ~1E OV 1)

MWW UL NN )

O OO

0 mijh

O

0D b2 e
OCWWOWOOO

L)

by O

SO N

W@ U\

| NFORMATI ON
Om

DRI VI NG SCENARI O, 5 PERSON CAR

G}

H
o]

Q.

®

o
SO~

Grade2 (%
Reg.Brake (n):

CYCLE RESTULTIS
7 oaftTer [(ccj:
dist/cycl ac):
dist/cycl icrj .
dist/cvcl | corir)
Total cyles dist -
icyclas needed:

1. 225
6. 0%
15. 0%
0.25

o
~}
NS
d-
=

mi/h

120.68
268. 17
113. 97
502. 31
320. 00

3333



PONER ANALYSI S

Pcn: 0.00 KW
Pcn up/gril: 0.00 KW
Pcn dw/grl: 0.00 KW
Pac: 16. 66 KW -max-
Pac up/grl: 27.68 KW -max-
Pac dw/grl: 5.65 KW -max-
Pac up/gr2: 43.95 KW -max-
Pac dw/gr2: -10. 62 KW -max-
Pcr 2.68 KW
Pcr up/gril: 13.70 KW
Pcr dw/gri: -8.34 XKW
Pcr up/gr2: 29.97 XwW
Pcr dw/gr2: -24.61 KW
Pco: 0.00 xw
Pco up/gri: 11.02 Xxw
Pcec dw/grl: -11.02 Xw
"CO up,gr2 : 27.29 XW
Pco dw/gr2 . -27.29 KW
Phr: -21. 08 XW -max-
Pbr up/gri : -*% 00 XWw -max-
Pbr dw/gri: -31.15 XKW -max-
Pbr up/gr2: 3.89 KW -max-
Phr &w,/gr2 -46. 04 XKW -max-
ENERGY ANALYSI S
Reg.3rk n=1 Reg.Brk n=n Nc Reg. Brk
Ecn: 0. 000 0.000 O C&O
Ecn up/grl: 0. 000 0. oco 0.000
Een dw/qrl -- - 0. 000 0. 000 0. 000
Eac: 10.665 10.663 10.6832
Zacue/grl - 2.215 2.215 2.215
Eac dw/axrl : 0. 452 0. 452 0. 432
Eac up/gr2: 0. 000 0. 000 0. 000
Eac dw/gr2: 0. 000 0. 000 0. 000
Ecr 3. 313 3. 813 3. 313
Ecr up/gril: 2.435 2.43% 2.435
Ecr dw/gri: -1.432 -0. 371 0. 000
Ecr up/gr2: 0. 000 0. 000 0. 000
Ecr dw/grz: 0. 000 0. 000 0. 000
Eco: 0. 000 0. 000 0. 000
Eco up/gri: 0. 783 0. 733 0. 733
Eco dw/grl: -0.733 -0 . <.196 0. 000
Eco up/gr2: 0. 000 0. 00 0. 000
Eco dw/gr2: 0. 000 0. 000 0. 000
Ebr: -6.744 -1. 686 0. 000
Ebr upjorl: -0.440 -0.110 0. 000
Ebr dw/gri: -1. 246 -0. 312 0. 000
Ebr up/gr2: 0. 000 0. 000 0. 000
Ebr dw/gr2: 0. 000 0. 000 0. 000
TOTAL ENERGY 9. 668 17. 690 20. 364
0. 097 0.177 0.204

-6

KWh/mi



TI TLE: (I'1'1) DRIVING SCENARI O, 5 PERSON CAR

Cd: 0.3 r(Kg/m3) : 1.225
Area(nR): 1.9 Gradel (%) : 6. 0%
U . 0.01 Grade2 (%) : 15. 0%
Mass (Xg) : 1400 Reg.Brake (n): 0.25

CONSTANT SPEED | NFCRN?gICN
m

g8544d

Range:
%dist.grdl: 20. 0%
Vconstant: 55 mi/h
CYCLE INFORMATION

Range: 100 mi CYCLE RESULTS
3dist.grdl: 20.0% V arter (<o) 27.44 m
%dist.grd2: 0.0%
t(ac): 13 s dist/cvclac) 120.63
tl{cxy) . 20 s dist/cvcl{cr;: 268.17
t{co): 3 s dist/cvcl {co+br) 113.97
Tibr): S S Tectal cvie dist £02.381
Vcrilse @ 30 mi/n icvclies needed: 320.00
TORCES ANALYSIS
Fzon: 318.17 XN

Fcn up/grl: 1262.39 N

Fcn dw/grl: -473.56 N
Fac: 1242.84 N

Fac up/grl: 2061.56 N

Fac dw/grl: 421.12 N

Fac up/gra: 3273. 07 N

Fac dw/gr2 . -7¢2.39 N

rox ot 12¢.97 N

Fcr up/grl 1021.69 v

Tor dw/crl: -621.76 N

Ter up/grl 2235.20 N

Jfcr dw/gxr2 -1335.26 N

sto: 0.00 N

Fcc up/grl: 321.72 N

Fco dw/grl: -321.72 N

Fco upjgr2: 2035.23 N

Fco dw/gr2: -2035.23 N

Fbr: -1718.27 N

Fbr up/gril: -896.55 N

For dw/grl: -2539.99 N

Fbr up/gr2: 316.96 N

Fbhr dw/gr2 : -3753.50 N

b e
¥

>



PONER ANALYSI S

Pcn:
Pcn
Pcn

Pac:
Pac
Pac
Pac
Pac

Pcr:
Psr

Dcr

Pcr
Pcr
ng
Pco
Pco
Pco
Pbr :
Tbr
Fbr
Pbhr
?br

ENERGY ANALYSIS

Ecn:
Ecn
zZcn

Eac:
zac

up/grl:
dw/grl:

up/grl:
dw/grl:

up/gra:
dw/gr2:

up/grl:
dw/grl:
up/gr2:
dw/gr2:

CO up/gri:
dw/grl:
up/gra:

dw/grz .

up/grl :

dw/grl .

up/gr:

. P
dw/gre .

-
P
-

up/
dw/

W

up/gri:

rac édw/grl

Eac

Eac

Ecr:
Ecr
Ecr
Ecr
Ecr

Eco:
Eco
Eco
Eco
Eco

Ebr:
Ebr
Ebr
Ebr
Ebr

TOTAL ENERGY

up/gra:
dw/gr2:

up/gril:
dw/gri:
up/gr2:
dw/gr2:

up(c;L:
dw/grl:
up/gra:
dw/gr2:

up/grl:
dw/grl:
up/gr2:
dw/gr2:

8.56 KW

.76 KW

.64 Kw

.66 Kw -max-
.68 KW -max-
.65 KW -max-
.95 KW ~max-
.62 KW —-max-

70 Kw
.34 Kw
.97 KW
.61 KW
.00 Kw
.02 Kw
.02 Rw
.29 KW

.29 KW
1.08 XWw -max-

. 00 KW
.1 KW
.39 Kw
.04 XKW -max-

1
o
1.
- .

-8

Reg.Brk n=1 Reg.3rk n=n No Reg.B3rk
6. 224 b .224 56.2241
Zz.5614 2. /14 2 .514
-1.¢ha -0. 265 0 .000
10 .665 * 0.565 10.663
2. 213 2.0 % 2.215
0. 452 0. 452 0. 452
0. 000 0. 000 0. 000
0. 000 0. 000 0.000
3.813 3.813 3.813
2.435 2.435 2. 435
-1.422 -0.371 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0.000
0. 000 0. 000 0. 000
0 .783 0.733 0.783
-0.733 -0 . 186+~ 0.000
3,000 0.000 0. 000
0. 000 0. 000 0. 000
et -1. 686 0. 000
T8 a1 -0.110 0. 000
-1.246 -0. 312 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
17. 448 26. 264 29. 203
0. 116 0.175 0. 195



TI TLE:

Cd:
Area(nR):
Ur

Méss(Kg):

CONSTANT SPEED
Range:
3dist.grdi:
Ycenstant:

(1V) DRIVING SCENARI O,

CYCLE INFORMATION

Range:
%dist

C.
4
C .
3
/

a

grdl:
grd

[\ S

r
r

t ot ot (oo
=~ L
Gk
— O m

*HalN¢)

H U QO
[
!
U oo oo
™

<:
Q ~~ o~

FORCES ANALYSI S
Fcn o

cn up/grl:
Fcn dw/gri:
Fac:

Tac up/ grl:
Fac dw/grl:
Fac ug,/gr:

Fac dw/grz :
Fer

Fcr up/gri:
Fcr dw/grl:
Fcr up/gr:
rcr 4dw/gri
Beoos

FCO up/gri.:
Fco dw/grl .
Fco up/gr2:
FCO Aw/gr2:
Fbr :

Fbr up/gri:
Fbr dw/grl:
Fbr up/gr2:
For dw/gr:

0.3
1.9
0.01
1400
I NFORMATI ON
30 m
15. 0%
55 mi/h
30 mz
15.03%
5. 0%
28 s
50 s
10 s
9 s
45 mi/nh
343.17
1269.39
-473.56
1234. 05
2135. 77
462. 33
3313. 28
-751. 18
273. 43
Il OO. 15

-343.30
2313.66
-1 756.31
0. 00
221.72
-821.72
2035. 23
-2035. 23
-2567. 37
-1745.65
- 3389. 09
-532.14

-4602. 60

UZ22Z2Z2Z22ZZ2ZZ24A22322Z222222

5 PERSON CAR

r(XKg/m3) : 1.225
Gradel (%) : 6. 0%
Grade2 (%) : 15. 0%
Reg. Brake (n): 0.25
CYCLE RESULTS

YV aftar (z0) 10.%3 mi/h
dist/cvcliac): 231.53 m
dist/cyclicr): 1005.63 m
dist,/cyclicc+br): 1921.07 m
Total cvle dist: 1473.27 m
Fcycles needed: 22.863



PONER ANALYSI S

Pcn:
Pcn
Pcn

Pac:
Pac
Pac
Pac
Pac

Pcr:
Pcr
Pcr
Pcr
Pcr

Pco:
Pco
Pco
Bco
Pco

Pbr :
DPbhr
Pbr
DPbr

Pbr

up/grl:
dw grl

up/grl:
dw/grl:

up/gr2:
dw/gr2:

up/grl:
dw/grl:
up/gra:

dw gr 2:

up/grl:
dw/grl:
up/gra:
adw/gr2:

up/g

up/d
dw/g

T .

rl
dw/grl:
r2:
—
L 4

ENERGY ANALYSI S

Ecn:
Ecn
Ecn

Eac:
rac
Eac
Eac
Eac

Ecr:
Ecr
Ecr
Ecr
Ecr

Eco:
Ecc
Eco
Eco
Eco

Ebr :
Ebr
Ebr
Ebr
Ebr

TOTAL ENERGY

up/gril:
dw/gri:

up/gril:
dw/grl
upj gr 2:
dw/gr2:

up/gril:
dw/grl:
up/gra:
dw gr 2:

up/grl:
dw/grl:
up/gr2:
dw/gr2:

up/grl:
dw/grl:
up/gr2:
dw/gr2:

8.56 KW
28. 76 KW
-11.64 KW
25. 83 KW -max-
42.35 KW -max-
9.30 KW —-max-
66. 76 KW -max-
-15.11 XW -max-
5.60 KW
22.13 KW
-10.93 KXW
46. 53 KW
-35.33 KW
0.00 xw
16. 53 XwW
-16.33 XKW
40. 93 Xw
-40. 93 Kw
-46. 53 KW -max-
-3'1.64 KW -max-
-61.42 XW -max-
-9.64 KXW -max-
-33. 42 XW -max-—
Reg.B3rk n=1 Reg.BrX n=n Reqg.Brk
3. Y00o 32.968 3. 903
1.176 1.176 1.175
-0.476 -0.119 0. 000
2.624 2.624 2.5624
0. 403 0. 403 0. 403
0. 089 0. 089 0. 089
0.212 0.212 0.2:22
-0. 043 -0.012 0. 000
2.032 2.032 2.032
0.753 0.753 0. 753
-0.372 -0. 093 0. 000
0. 528 0.528 0. 523
-0.401 -0.100 0. 000
0. 000 0. 000 0. 000
0.112 0.112 0.112
-0.112 -0.023 0. 000
0. 093 0. 093 0. 093
-0. 093 -0. 023 0. 000
-1.519 -0. 380 0. 000
-0. 097 -0.024 0. 000
-0. 188 -0. 047 0. 000
-0.010 -0. 002 0. 000
-0. 085 -0.021 0. 000
3. D00 11. 139 11. 989
0. 143 0. 186 0. 200

-10

Kwh
KWwh
Xwh
Kwh
KWwh
XWwh
Kwh
Kwh
Kwh
KWh
KWh
KwWh
Kwh
Kwh
Kwh
XWh
Kwh
XWh
Kwh
Kwh
KwWwh
KwWwh
KWh

KWh
KWh/m1i



TI TLE:

Cd:
Area(
Ur:
Mass(

Range:
%dist
vcens

CYCLE
Range:

%dist

%3dist.

t(acj:

t{cr):

t(coj:

t{or

Verui

Fcn:
Fcn
Fcn

Fac:
rac
Fac
Fac
Fac

Fcr:
Fcr
Fcr
Fcr
Fcr

Fce:
Fco
Fco
Fco
Fcc

Fbr :
Fbr
Fbr
Fbr
Fbr

(V) DRIVING SCENARI O
0.3
) : 1.9
0.01
Kg): 1400
CONSTANT SPEED | NFORMATI ON
120 m
.grdl: 15. 0%
tant: 60 mi/h
| NFORMATI ON
30 mi
.grdl: 15. 0%
grd2: 5 0%
28 s
50 s
10 s
3 s
se: 43 mi/ ¥
FORCES ANALYSI S
338.27 N
up/gri: 1209.99 N
dw/grl: -433.45 N
1284.05 N
upj grl: 2105.77 N
dw/grl: 462. 33 N
up/gr2: 3319.23 N
dw/gr2: -751.18 ¥
273.43 N
up/grl 1100.15 XN
aw/grl -543.30 N
up,/gr2 2313.66 N
dw/gr2 -1756.81 N
0.00 N
up/grl 821. 72 N
dw/grl -821.72 N
up/gr2 2035.23 N
aw/gr?2 -2035.23 N
-2567.37 N
up/gri: -1745.65 N
dw/grl: -3389.09 N
up/gr2: -532.14 N
dw/gr2: -4602.60 N

5 PERSON CAR

r(Kg/m3) : 1.225
Gradel (%) : 6. 0%
Grade2 (%) : 15. 0%
Reg.Brake (n): 0.25

CYCLE RESULTS

7 aftar - (CO] ! 40.
dist/cycl{ac): 28 1.
dist/cycl{cr): 1005
LT/ 7 CYCL 1 { fap-pr) v 191.
Tctal cyle dist: 14783.
scycles needed: 2.

ot O
m-1~No w

n
(83}

mi/ﬁ

5 o34



POAER ANALYSI S

Pcn:
Pcn
Pcn

Pac:
Pac
Pac
Pac
Pac

Pcr:
Pcr
Pcr
Pcr
Pcr

Pco:
Pco
Pco
Pco
Pco

Pbr :
Pbr
Pbr
Pbr
Pbr

up/grl:
dw/gri:

up/grl:
dw/grl:

up/gr2:
dw/gr2:

up/grl:
dw/grl:
up/gr2:
dw/grl:

upj grl:

aw/grl:
up,/gr2:
dw,/gr2:

up/grli:
dw/grl:
up/gr2:

dw gr 2:

ENERGY ANALYSIS

Ebr

up,/gra:
dw/gr2:

up/grl:
dw/grl:
up/gr2:
dw/gr2:

up/grl:
dw/grl:
up/gra:
dw/gr2:

up/grl:
dw/grl:

up/gr2:
dw/gr2:

TOTAL ENERGY

10. 41 xw
32.45 KW
-11. 62 KW
25. 33 XWw -max-
42.35 KW -max-
9.30 XW -max-
66. 76 KW -max-—
-15.11 XKW -max-
5.60 Kw
22.13 Xw
-10. 93 xw
46. 53 xw
-35.33 KW
0.00 xw
16. 53 xw
-16.53 xw
40. 93 xw
-40. 93 Kw
-46.53 XKW -max-—
-31.64 KXW -max-
-51.42 KW -~-max-
-9.64 xW -max-
-33 .42 XW -max-
Reg.B3rk N=l Reg.Brk n=n NO Reg.3rk
17.700 17. 700 17. /700
4. 367 4.867 1. 367
-1.744 -0.436 0. 000
2.624 2.624 2.624
0. 403 0.403 0. 403
0.089 0. 089 0.089
0. 212 0.212 0.212
-0.043 -0.012 0. 000
2.032 2.032 2.032
0. 753 0. 753 0. 753
-0.372 -0.093 0. 000
0.528 0.523 0.523
-0.401 -0. 100 0. 000
0. 000 0. 000 0. 000
0.112 0.112 0.112
-0.112 -0.028 0. 000
0. 093 0. 093 0. 093
-0.093 0.023 0. 000
1.519 -0. 330 0. 000
-0. 097 0.024 0. 000
0.188 -0.047 0. 000
-0. 010 0. 002 0. 000
-0. 085 -0.021 0. 000
24. (44 20. 245 29. 417
0. 165 0. 188 0. 196



|
|

TI TLE:

Cd:
Area(nR):
Ur:

Mass (Kg) :

CONSTANT SPEED
Range:
%3dist.grdl:
Vconstant:

0

0.3
1.9
.01

1400

| NFORMATI ON
160 m
15. 0%

CYCLE INFORMATION

Range:
%3dist.grd
$dist.grd
t(ac):
t(cr):
t(co):
t(brj

Vcruilse:

FORCES ANALYSI S
rcn:
Fcn up/grl:
Fcn dw/gril:
Fac:
Fac up/grl:
Fac dw/grl:
Fac up/gr2:
Fac dw/gr2:
Fcr:
Fcr up/gri:
Fcr cw/gri:
Fcr up/gr2:
Fcr dw/gr2:
Fco:
Fco up/grl:
Fco dw/grl:
ECO up/gr2:
CO dw/grz:
Fbr:
Fbr up/gri:
Fbr dw/gri:
Fbr up/gr2:
Fbr dw/gr2:

N2

1209.
-433.
1284.
21905.
462.
33109.
- 751.
273.
1100.
- 543.
2313.
- 1756.

321.

- 821.
2035.
- 2035.
- 2567.
-1745.
- 3339.
- 532.
-4602.

60

40

5.0%

5.0%
28
50

i
“

mi/h

mi

00NN,

mi/h

222222222202 LA X Z2LZ2RAZ22A 4

(V) DRIVING SCENARI O, 5 PERSON CAR

r(Kg/m3) :
Gradel (%) :
Grade2 (%) :
Reg.Brake (n):

CYCLE RESTLTS
V aitcer {(cc)

dist/cyclia
dist/cvecl!c
dist/cycl{c

A -13

1.225
6. 0%
15. 0%
0.25

40.55 mi/t

281.58
1005. 63

191.07

1478.27
13 .

4433

(9]
[



PONER ANALYSI S

Pcn: 10.41 Kw
Pcn up/grl: 32.45 KW
Pcn dw/grl: -11.62 KW
Pac: 25. 83 KW -max-
Pac up/grl: 42.35 KW -max-
Pac dw/grl: 9.30 KW -max-
Pac up/gr2: 66. 76 KW -max-
Pac dw/gr2: -15. 11 XW -max-
Pcr: 5.60 KW
Pcr up/grl: 22.13 Kw
Pcr dw/grl: -10. 93 KW
Pcr up/gr2: 46. 53 KW
Pcr dw/gr2: -35.33 KW
Pco: 0.00 KW
Pco up/gril: 16. 53 Kw
Pco dw/gril: -16. 53 KW
Pco up/gr2: 40. 93 Kw
Pco dw/gr2: -40.93 Kw
Pbr : -46. 53 KW -max-
Pbr up/gril: -31.64 XKW -max-
Pbr dw/grl: -61.42 KW -max-
Pbr up/gr2: -9.64 KW -max-
Pbr dw/gr2: -83.42 KXW -max-
ENERGY ANALYSI S
Reg. Brk n=1 Reg.Brk n=n No Reg.Brk
Ecn: 23. 601 23. 601 23. 601
Ecn up/gri: 6. 490. 6. 490 6. 490
Ecn dw/grl: -2.325 -0.581 0. 000
Eac: 3.498 3. 498 3.498
Eac up/gril: 0. 538 0. 538 0. 538
Eac dw/grl: 0.118 0.118 0.113
Eac up/gr2: 0. 283 0. 233 0. 283
Eac dwj gr2: -0. 064 -0. 016 0. 000
Ecr: 2.709 2.709 2. 709
Ecr up/grl: 1.003 1. 003 1.003
Ecr dw/grl: - 0. 496 -0.124 0. 000
Ecr up/gr2: 0.703 0.703 0.703
Ecr dw/gr2: -0.534 -0.134 0. 000
Eco: 0. 000 0. 000 0. 000
Eco up/gri: 0. 150 0. 150 0. 150
Eco dw/gril: -0. 150 -0. 037 0. 000
Eco up/gr2: 0.124 0.124 0.124
Eco dw/gr2: -0.124 -0.031 0. 000
Ebr : -2.026 -0. 506 0. 000
Ebr up/gri: -0.129 -0.032 0. 000
Ebr dw/gri: -0.251 -0. 063 0. 000
Ebr up/gr2: -0.013 -0.003 0. 000
Ebr dw/gr2: -0. 113 -0.028 0. 000
TOTAL ENERGY 32.992 37.660 39. 216
0. 165 0.188 0. 196

KWh
KWh
KWh

Kwh
KWh
KWh
Kwh
KWh
Kwh
Kwh
Kwh
KwWh
Kwh
KWh
KWh
KWh
KWh
XKWh
KWh
XwWh
Kwh
Kwh

KWh
KWh/mi



TI TLE:

Cd:
Area(nR):
r

Méss(Kg):

CONSTANT  SPEED

0

0.3
1.9
.01

1400

| NFORMATI ON
480 m

Range:
%li st. grdl: 15. 0%
Vconstant: 60 mi/h
CYCLE | NFORMATI ON _
Range: 0 m
%li st . ordl : 0. 0%
%dist.grd2: 0. 0%
t(ac): 0s
t(cr): 0s
t(co): 0 s
t(br): 0 s
Vcruise: 0 mi/h
FORCES ANALYSI S
Fcn: .27 N
Fcn up/gril: 1209.99 N
Fcn dw/grl: -433.45 N
Fac: 0.00 N
Fac up/grl: 0.00 N
Fac dw/grl: 0.00 N
Fac up/gr2: 0.00 N
Fac dw/gr2: 0.00 N
Fcr: 0.00 N
Fcr up/gril: 0.00 N
Fcr dw/grl: 0.00 N
Fcr up/gr2: 0.00 N
Fcr dw/gr2: 0.00 §
Fco: 0.00 N
Fco up/grl: 0.00 N
Fco dw/grl: 0.00 N
Fco up/gr2: 0.00 N
Fco dw/gr2: 0.00 N
Fbr: 0.00 N
Fbr up/gri: 0.00 N
Fbr dw/gril: 0.00 N
Fbr up/gr2: 0.00 N
For dw/gr2: 0.00 N

(M) DRIVING SCENARI O 5 PERSON CAR

r(Kg/m3):
Gradel (%) :
Grade2 (%) :
Reg.Brake (n):

CYCLE RESULTS
V after (co):

dist/cycl(ac):
dist/cycl{ cr):

dist/cycl{co+br):

Total cyle dist:
icycles needed:

-15

1. 225
6. 0%
0. 0%

0.25

0.00 mi/h

0.00 m
0.00 n-I
0.00 m
0.00 m
0.00



PONER ANALYSI S

Pcn:
Pcn
Pcn

Pac:
Pac
Pac
Pac
Pac

Pcr:
Pcr

.Pcr
Pcr
Pcr

Pco:
Pco
Pco
Pco
Pco

Pbr :
Pbr
Pbr
Pbr
Pbr

up/grl:
dw/grl:

up/grl:
dw/grl:

up/grl:
dw/gr2:

up/grl:
dw/grl:

up/gr2:
dw/gr2:

up/gri:
dw/grl:

up/gra:
dw/gr2:

up/grl:
dw/grl:

up/gra:
dw/gr2:

ENERGY ANALYSI S

Ecn:
Ecn
Ecn

Eac:
Eac
Fac
Eac
Eac

Ecr:
Ecr
Ecr
Ecr
Ecr

Eco:
Eco
Eco
Eco
Eco

Ebr :
Ebr
Ebr
Ebr
Ebr

TOTAL ENERGY

up/gril:
dw/crl:

up/grl:
dw/gril:
up/gr2:
dw/gr2:

up/gri:
dw/grl:

up/gr2:
dw/gr2:

up/grl:
dw/grl:

up/gr2:
dw/gr2:

up/grl:
dw/grl:

up/gr:
dw/gr2:

10. 41 Kw
32.45 KW
-11.62 KW
0. 00 Kw -max-
0.00 KW -max-
0. 00 Kw -max-
0. 00 Kw -max-
0.00 KW -max-
0. 00 Kw
0.00 Kw
0.00 Kw
0.00 xw
0.00 xw
0.00 Kw
0.00 xw
0. 00 Kw
0. 00 Kw
0.00 xw
0.00 XKW -max-
0.00 XKW -max-
0.00 Kw -max-
0.00 Kw -max-
0.00 Kw -max-

Reg.Brk n=1 Reg.Brk n=n No Reg.Brk
70. 802 70. 802 70. 802
19. 469 19. 469 19. 469
-6.974 -1.744 0. 000

0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000,
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
83. 296 88. 527 90. 271
0.174 0.184 0.188

Al -16

Xwh
XWh
XKWh
Kwh
KwWh
XKWh
XWh
KWh
Xwh
XKWh
XWh
Kwh
KWh
XwWh
Kwh
KwWwh
Kwh
KWwh
KwWh
Kwh
Kwh
KwWwh
KWh

KwWwh
KWwh/mi



APPENDIX A2. SIMULATION OF THE SCENARIOS
WITH SELECTED VEHICLES



TI TLE:

Cd
Ar
"

(1)

;a(nﬁ):

Maés(Kg):

CONSTANT  SPEED
Range:

%dist.cn grd
Vcenstant:

| NFORMATI

CYCLE

ANALYSIS

Fcn up/grl:

dw/grl :

up/gri:
dw/grl:
up/gr2:
Fac dw/gr2 :

¥ up/grl:
Fer dwy gfl
up/gr2:
dw,/gr2:

up/gril:
dw/grl:
up/gr2:
dw/gr2:

up/gri:
dw/gri:
up/gr2:
dw/gr2:

RESI DENTI AL
0. 45
2.5
0.01
1400
| NFORMVATI ON
10 m
50. 0%
30 mi/h
ON
3 mi
50. 0%
0. 04
4 s
0 s
2's
3 s
10 mi/h
251.08 N
1082.30 N
-260.64 N
1712 .27 N
2536.99 N
893.E5 XN
1715.27 N
1715.27 N
120.96 N
572.59 N
-570.76 N
150.96 N
150.%26 N
0.00 N
821.72 N
-821.72 N
0.00 N
0.00 N
-1835.43 N
-1013.71 N
-2657.15 N
-1835.43 N
-1835.43 N

POSTAL,

MAI L DELI VERY CAR

r{Kg/m3):
Gradel (%) :
Grade2 (%) :
Reg.Brake (n):

A2-]

1.225
5.0%
0. 0%

0. 25

S.32 mi/h

3.54 m
2.00 m
11.27 m
2C.12 m

210.00



PONER ANALYSI S

Pcn: 3.50 KW
Pcn up/grl: 14. 52 KW
Pcn dw/grl: -7.52 KW
Pac: 7.67 KW -max-
Pac up/grl: 11. 34 KW -max-
Pac dw/grl: 3.99 KW -max-
Pac up/gr2: 7.67 KW -max-—
Pac dw/gr2: 7.67 KW -max-
Pcr: 0.67 KXW
Pcr up/gri: 4.35 KW
Pcr dw/grl: -3.00 KW
Pcr up/gr2: 0.67 KXW
Pcr dw/gr2: 0.67 XW
Pco: 0.00 Xw
Pco up/gri: 3.67 XK@
Pco dw/grl: -3.67 XW
Pco up/grz: 0.00 KXW
Pco dw,/gr2: 0.00 Kw
Pbr : ~.;7. 31 XW -max-
Pbr uvn/grl: SL3000 30 R -Tae -max-
Pbr dw/grl:
Pbr up/gr: -7 .81 KW -max-
Pbr dw/gr2 : -7.31 XW -max-
ENERGY ANALYSI S
Reg.Brk n=1 Reg . 3rk n=n NC Req. 3BrXx
: i 3 ==
e up sgr: P-R%3 9345 34782
Ecn dw, "/ gr1 ~3.626 -0.137 0. 000
Eac: 0.511 5.5711 R
Eac up/grl 0.>7o 0. 373 0.278
Eac dw/gril 0.133 0.132 0.133
Eac up/grz2 0. 000 0. 000 0. 000
Eac dw/gr 0. 000 0. 000 0. 000
Ecr: 0. 000 0. 000 0. 000
Ecr up/grl 0. 000 0. 000 0. 000
Ecr dw/grl 0. 000 0. 000 0. 000
Ecr up/gr2 0. 000 0. 000 0. 000
Ecr dw/gr2 0. 000 0. 000 0. 000
Eco: 0. 000 0. 000 0. 000
Eco up/grl 0.122 0. 122 IR RV
Eco dw/grl -0.122 - 3.031 0. 000
Eco up/gi2 0. 000 0. 000 0. 000
Eco dw/gr2 0. 000 0. 000 0. 000
Ebr : -0.390 -0.098 0. 000
Ebr up/grl: -0.108 -0.027 0. 000
Ebr dw/grl: -0. 283 -0.071 0. 000
Ebr up/grz: 0. 000 0. 000 0. 000
Ebr dw/gr2: 0. 000 0. 000 0. 000
TOTAL ENERGY 1.408 2. 556 2.938
0.108 0. 197 0.226

A2-2

Kah
KWh
Kwh
Xan
KWwh
Kwh
Kwh
XKWh
Kwh
XKwh
KWh
KwWwh
Kwh
KwWh
Kwh
Kwh
KWh
KWh
Kwh
KWh
KWh
Kwh
Kwh

KwWh
KWh/mi



TI TLE:

Cd:
Area(nR):
Ur:
Mass (Kg) :

CONSTANT SPEED
Range:
%dist.grdl:
Vconstant:

37
01

2720

(1) SMALL DELIVERY RANGE, M NI

0.
2.9
0

| NFORMATI ON
40 m
15. 0%

CYCLE INFORMATION

Range:
%dist.grdl:
%dist.grd2:
t(acj:
t(cr):
t{co):
t(br):

Vcruise:

FORCES ANALYSI S
Fcn:

Fen up/gril:
Fcn dw/grl:
Fac:

Fac up/gri:
Fac dw/gril:
Fac up/gr2:
Fac dw/gr2:
Fcr:

Fcr up/gri:
Fcr dw/grl:
Fcr up/gr2:
Fcr dw/gr2:
Fco:

Fco up/grl:
Fco dw/grl:
Fco up/gr2:
Fco dw/gr2:
Fbr:

Fbr up/gri:
Fbor dw/grl:
Fbr up/gr”:
For dw/gr2:

55

60

mi/h

m

15. 0%

19
19

5. 0%

S
S

4 s

5
20

63. 70

2260

- 932.
1598.
3195.

5552.
- 2355.
319.
1915.
-1277.
4273.
- 3635.

1596.
- 1596.
3954.
- 3954.
-4293.
- 2697.
- 5890.
- 339.
- 8247.

"

.« 4L

79
75
24

. 26

91
42
07
56
42
24
09

. 00

49
49
16
16
79
30
28
63
95

S »
mi/h

222 Z2Z22ZZ2ZZ2ZZZ2Z2Z222Z2ZZ22Z2Z22Z

VAN

r(Kg/m3) :
Gradel (%) :
Grade2 (%) :
Reg.Brake (n):

dist/cycl {
dist/cvcly

A2-3

1. 225

6. 0%

15. 0%

0.

13.

84

169.
40.

294.

327.

25

95

Sz

« Z

84
23
98
27



POAER ANALYSI S

Pcn:
Pcn
Pcn

Pac:
Pac
Pac
Pac
Pac

Pcr:
Pcr
Pcr
Pcr
Pcr

Pco:
Pco
Pco
Pco
Pco

Pbr :
Pbr

Pbr
Pbr
Pbr

up/grl:
dw/grl:

up/grl:
dw/grl:
up/gr2:
dw/gr2:

up/grl:
dw/grl:
up/gr2:
dw/gr2:

up/arl:
dw/grl:
up/qgr2:
adw/gr2:

up/grl:
dw/gri:
up/gra:
dw/gr2:

ENERGY ANALYSI S

Ecn:
Ecn
Ecn

Eac:
Eac
Eac
Eac
Eac

Ecr:
Ecr
Ecr
Ecr
Ecr

Eco:
Eco
Eco
Eco
Eco

Ebr :
Ebr
Ebr
Ebr
Ebr

TOTAL ENERGY

16. 31 XW
55.56 KW
-22.93 Kw
14. 29 KW -max-
28.56 KW -max-
0.02 Kw -max-
49. 64 KW -max-
-21. 05 KW -max-
2.85 Kw
17.12 KW
-11. 42 KW
38.20 KW
-32.49 Xw
0.00 KW
14.27 KW
-14. 27 KW
35. 35 KW
-35.35 xw
-36.37 XW -max-
-22.85 KW -max-
-49.89 XW -max-
-2.88 KW -max-
-69.86 KW -max-
Reg.Brk n=1 Reg.Brk n=n No Reg.Brk
10. Oc6 10. UcO 10. Uco
3.031 3.031 3.031
-1.251 -0. 313 0. 000
9.874 9.874 9.874
1. 850 1. 850 1. 850
0. 001 0. 001 0. 001
1.072 1.072 1.072
-0. 455 -0.114 0. 000
3.941 3.941 3.941
2.218 2.218 2.218
-1.479 -0. 370 0. 000
1. 649 1. 649 1. 649
-1.403 -0.351 0. 000
0. 000 0. 000 0. 000
0. 389 0. 389 0. 389
-0,389 -0. 097 0. 000
0.321 0. 321 0. 321
-0.321 -0. 080 0. 000
-6.612 -1. 653 0. 000
-0. 389 -0. 097 0. 000
-0. 850 -0. 213 0. 000
-0. 016 -0.004 0. 000
-0. 397 -0. 099 0. 000
20. 869 31.041 34. 432
0. 209 0. 310 0.344

A2-4



TI TLE:
Cd: 0.47
Area(nR): 3.4
Ur: 0.01
Mass (Kg) : 3400
CONSTANT SPEED | NFORMATI ON
Range: 0 m
%dist.grdl: 0. 0%
vconstant: 0 mi/h
CYCLE | NFORVATI ON _
Range: 100 m
3dist.grdl: 20. 0%
%édist.grd2: 0. 0%
t(ac): 13 s
t{cr): 20 s
t{cec) : 3 s
t(br: s s
Jorulse ! 30 mi/h
FORCES ANALYSI S
Tcn 333.20 N
Fen up/gril: 2328.81 N
Fen dw/grl: -1662.41 N
Fac: 3041.85 N
Fac up/gril: 5037.46 N
Fac dw/grl: 1046. 24 N
Fac up/gr2: 3041.35 N
Fac dw/gr2: 3041.85 N
Fcr: 509.17 N
Fcr up/grl 2504.78 N
Fcr dw/grl -1486.44 N
Fcr up/gr2 509.17 N
Fcr dw/gr2 509.17 N
Tco: 0.00 N
Fco up/grl 1995.61 N
Fco dw/grl -1995.51 N
Fco up/gr2 0.00 N
Fco dw/gr2 0.00 N
Fbr: -4133.65 N
Fbr up/gril: -2138.04 N
Fer dw/grl: -6129.26 N
Fbr up/gr2: -4133.65 N
Fbr dw/gr2: -4133.55 N

(I'1'1) PARCEL POST DELI VERY, VAN

r (Kg/m3) :
Gradel(%):
Grade2 (%) :
Reg. Brake (n):

CYCLE RESULTS

V after (ccj:

dist/cycl(ac):
dist/cvel {cr | .

dist/cycl{cc+br):
Total cyle dist:

icycles needed:

A2-5

L OV - N+
[SESERROHIN

OMLWWOS

1. 225
6. 0%
0. 0%

)
-

L

0

. 25

=]

SRR

-—



PONER ANALYSI S

Pcn: 0. 00
Pcn up/grl: 0. 00
Pcn dw/grl: 0. 00

Pac: 40. 79
Pac up/grl: 67.54
Pac dw/grl: 14. 03
Pac up/gr2: 40. 79
Pac dw/gr2: 40.79

Pcr: 6. 83
Pcr up/grl: 33.58
Per dw/grl . -19.93
Pcr up/grl: 6. 83
Pcr dw/grl: 6. 83

Pco: 0.00
Pco up/gri: 26. 76
Pco dw/grl | -26.76
Pco upjgr2: 0. 00
Pcc Aw/gr2: 0. 00

Pbr: -50. 47
Pbr up/grl: -26.11
Pbr cdw/grl: -74.84
Pbr up/gra: -50. 47
Pbr dw/grl: -50. 4,

ENERGY ANALYSIS

KW
Kw
Kw

KW -max-
KW -max-
KW -max-
KW -max-

KW
Kw

KW

Kw
KW
KW
KW
KW
KW
KW
KW
KW
KW
KW

—max-

Reg. Brk n=1 Reg.Brk n=n No Reg.Brk

Zcn: 0. 000 0. 000 0. 000
Ecn up/gri 0. 000 0. 000 0. 000

Ecn dw/grl 0. 000 0. 000 0. 000

zac: 26. 103 25.103 26.103
Zac up/grl 5. 404 5. 404 5.404

Eac dw/grl 1.122 1.122 1.122

Eac up/gr2: 0. 000 0. 000 0.000

Tac dw/crl 0. 000 0. 000 0.~000

icr ! 9.710 9.710 9.710
Ecr up/gri: 5.971 5.971 5.971

Ecr dw/gri: - 3. 543 -0. 886 0. 000

Ecr up/gxr2: 0. 000 0. 000 0. 000

Ecr dw/gr2: 0. 000 0. 000 0. 000

Eco: 0. 000 0. 000 0. 000
Eco up/gri: 1.903 1.903 1.903

Eco dw/grl: -1.903 -0.476 0. 000

Ecoc up/gr2: 0. 000 0. “00 0. 000

Eco dw gr2: 0. 000 0. 000 0. 000

Ebr : -16. 151 -4.038 0. 000
Ebr up/gri: -1.044 -0. 261 0. 000

Ebr dw/gri: -2.994 -0.748 0. 000

Ebr up/gr2: 0. 000 0. 000 0. 000

Ebr dw/gr2: 0. 000 0. 000 0. 000

TOTAL ENERGY 24.577 43. 803 50. 212
0. 246 0.438 0.502

A2-6

KwWwh
Xwh
Kwh
Xwh
KWh
Kwh
Kwn
Xwh
Kwh
XwWh
Xwh
XWh
Kwh
KWwh
XwWh
Kwh
Kwh
KwWwh
KWh
Kwh
KWh
KWh
Kwh

KWh
KWh/mi



TI TLE:

Cd: 0. 47
Xrea(ng): 3.4

Ur: 0.01

Mass (Kg) : 3400
CONSTANT SPEED | NFORNMATI ON
Range: 50 m
%dist.grdl: 20. 0%
Vccnst ant . 55 mi/h
CYCLE INFORMATION

Range: 100 m
3dist.grdl: 20. 0%
3dist.grd2: 0. 0%
t(ac): 18 s
t{cr;: 20 s
t{co) . § s
tikr) 9 s
Jcruise: 30 mi/h

TORCES ANALYSI S
Ten s 924. 65

Fcn up/grl: 2920. 26
Fcn dw/grl: -1070. 96
Fac: 3041. 85
Fac up/garl: 5037. 46
Fac dw/ gri: 10456.24
Fac up/gr2: 3041. 85
Fac dw/gr2: 3041. 85
Tcr 509. 17
Fcr up/grl 2504. 73
Fcr aw/grl -1436. 44
Fcr up/gr2 509. 17
Fcr dw/gr2 509. 17
rce ! 0. 00
Fcc up/gri 1995. 61
Fco dw/grl -1995. 61
co up/gr2 0. 00
Fco dw/gr2 0.00
Fbr : -4133. 65
Fbr up/grl -2138. 04
Fbr dw/grl: -6129. 26
Fbr up/gr2: -4133. 65
Fbr dw/gr2: -4133. 65

22222222224 222222222222

(1'1'1) PARCEL POST DELIVERY, VAN

r(Kg/m3) : 1.225
Gradel (%) . 6. 0%
Grade2 (%) : 0. 0%
Reg.Brake (n): 0.25
CYCLE RESULTS

V aftexr (<o) 27.32 mi
dist/cyvcl{ac) 120.568 m
dist/cycl{cr) 268.17 m
dist/cvecl (co+br) 113.27 m
Total cvlse dist: 302.82 m
zcyclas needed: 320.00

A2-7
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PONER ANALYSI S

Pcn: 22.73 KW

Pcn up/grl: 71.79 KW

Pcn dw/grl: -26.33 KW
Pac: 40.79 KW -max-
Pac up/grl: 67.54 KW -max-
Pac dw/gril: 14. 03 KW -max-
Pac up/gr2: 40.79 KW -max-
Pac dw/gr2: 40.79 KW -max-
Pcr: 6.83 XKW

Pcr up/gri: 33.58 Kw

Pcr dw/grl: -19.93 Kw

Pcr up/gr2: 6.83 XKw

Pcr dw/gr2 . 6.83 KW

Pco: 0.00 KW

Pco up/grl: 26.76 KW

Pcc dw/grl: -26.76 KW

Pco up/gr2: '0.00 KW

Pcc dw/gr2: 0.00 xw

Bbr: -50.47 . -max-
Fkr up/grl -26.11 XKW —-max-
Pbhr dw/grl -74.84 XKW -max-
Pbr up/gr2 -20.47 KXW ~-max-
Per dw/gr2 -50.47 XKW -max-

ENERGY ANALYSI S

Reg.Brk n=1 Reg. Brk n=n No Reg.3rk

Ecn: 16.531 156.531 15.531 Kwh
Ecn up/grl: 6.526 6. 526 6.525 KWh

Ecn dw/grl: -2.293 -0. 593 0. 000 KWh

Tac: 26.103 5. 133 26.1032 KWh
Zac up,/gri 5.404 5.404 5.404 XKwh

zac dw/gri 1.122 1 122 1.122 XWwh

Tac ugp/gr2 0. 000 0: 000 0. 000 XKwh

Eac dw/gr2 0. 000 0. 000 0. 000 KWh

ECr: 9.710 9.710 a. 710 KWh
Ecr up/grl 5.971 5.971 5.971 KWh

Ecr dw/qgrl -3. 543 -0. 886 0. 000 KWh

Ecr up/gr2 0. 000 0. 000 0. 000 KWh

Ecr dw/gr2 0. 000 0. 000 0. 000 Kwh

Eco 0. 000 0. 000 0. 000 Kwh
Ecc up/grl: 1.903 1.903 1.903 KWh

Eco dw/grl: -1.903 -0. 475 0. 000 KWh

Eco up/gr2: 0. 000 0. 000 0. 000 KWh

Eco dw/gr2: 0. 000 0. 000 0. 000 KWh

Ebr : -16. 151 -4.033 0. 000 KWh
Ebr up/gri: -1.044 -0. 261 0. 000 KWh

Ebr dw/gri : -2.994 -0.748 0. 000 KWh

Ebr up/gr2: 0. 000 0. 000 0. 000 KWh

Ebr dw/gr2: 0. 000 0. 000 0. 000 KWh

TOTAL ENERGY 45. 240 66. 261 73. 269 KWh
0. 302 0. 442 0. 488 KWh/mi
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(1'V) DRIVING SCENARIO 5 PERSON CaR
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PONER ANAL-1SI'S

Pcn:
Pcn
Pcn

Pac:
Pac

[ shay
Pcr
PCcr
D
PCT
Pcc:
PCco
—

Pco
jolole)
Pco
2cc
———
C2re
=,

oz
T
Bioha
Thy
zhr

]
w4
o]
13

tr

U b p b I Qe B O P b b g ety Q)

CUUCHOOO0000Q0QaH MmN aaas

sl gEy
L
czjc
Q
"
{-
|

I 113 [
O0O00 KR OOOQO- 3.

try

Ebr

Ebr

TOTAL

8. 56
28. 76
-11. 64
25. 83
42. 35
9.30
66. 76

-15.11

up/grl:
dw/grl:

1

=N
C”°U1
[(e X ¥e)
Wwo

ur/ grl
aw/grl J. 93
up,/grz 16.53
dw, agri -32.23
up/grl 15. 53
dw/grl 15.52
up/ g2 £0.93
dw,/gxr2 -10. 33
i -46.52
11:/‘("‘\”" —_7 " 6_1
ur, orl 31.564
dw. gl -31.42
urp,gra -S.64
dw, TrZ -32 .4z

KW
KW -max-—
~max-—
-max-
-max-—
-max-—

KW
XW
XKW
KW
KW
XW
XKW
KW
W
W
Y
XN
W
=W
W
XW
XN

—MaX—
—max-—
—maid-
—Mmax-—
—max-

[$1]
[}
0

O
(e
\'

'g
N
8]
At
[

[\C I\
1

.188
010
085

. 588

ENERGY

. 380
. 024
. 047
. 002
. 021

. 000
. 000
. 000
. 000
. 000

=

. 139

=

989

Reg.3rk n=1 Reg.3rk n=n No Rsg.Erx
3.563 3.%%8 3. Co0
ar/orl 1.17¢2 1.176 1.175
Gw orl —0.475 -0.119 0.9C0
T 2.524 2.624 2.524
uz,/ ol 0.403 0.403 5,403
Gw. arl 0.035% 0.089 G.08¢%
ur/arl 0.212 0.212 c.212
Gw ara -5.043 -0.012 0.000
o 2.022 032 2.032
up/gri 0.753 753 0.753
aw,/gr1 -0.372 -0.093 0.000
ug,/gxrz 0.328 528 0.528
dw/gr2 -0.401 -3.100 0.000
' C.000 . 000 0. 000
up,/gxl: 0.112 11 0.112
dw/gri: -3.112 -0.023 0. 000
ur/ 5Tz 0.092 . 093 0.093
QW /G2 -0.093 . 023 0. 000

T 1. 0

0. 0

0 0

0. 0

0. 0

8 1.

0 0

. 143

1
(@) o) QO OO0 OO0OCCPOWOL O Ot

. 186
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(V) DRIVING SCENARIO, 5 PERSON CAR
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PONER ANALYSI S

Pen:
Pcn up/grl
Pcn dw/grl
Pac:
Pac up/gril
Pac dw/grl
Pac upjgr2:

g
"
9]

L}

AT T S 0 My

NPl
Pc
Pcr dw/grl.
T / ~
Pcr up/gri .
Pcr dw,/grl
™ .
Zce:
= o
Pco up/gril
S s E
Jco dw/grl
/ i
2co up/grl
Pco A
= QW/CZo 5=~
Thr.
er
ok r uT/wo
D S
Por CQw,/grl
Por \.1:// ;ru -~
- ST - -
2hr dwsgrz

ENERGY ANAL

Ty .
~Cn
e T T
sl Cd b /= =
T A Ses e .
P S B L A ) -
Zac:
==C .
pon 1T ool
~ac uy. Cr.
P
bl ~ e .
nacC d'w/u‘._ .
Tac un/ar’
pan /e L
- Ser S e
—ac W/ O
Ty .
=Li
—
N

OO0 W oo

SR SH

Ebr :

TOTAL ENERGY 24. 743

dw/gr2:

up,/grl:

oy et
Jalt =

E dw/gr2:
Ecc:

ZCC up/gri
honl =

LCO dw/grl
Ecoup/grz
Ecc dw/grz

: 32.45 KW
: -11. 62 KW

25.83 KW -max-
: 42.35 KW ~max-
: 9.30 XKW -max-
66. 76 XW -max-
-15.11 KXW -max-

.11 KW
0. 00 Xw
156 .32 KW
-15.5Z2 KW
0. ¢3 XKW
-40.93 W
-45.52 KXW -max-
-Z1.54 KXW -max-
-51.42 LW —-max-
—s.A.4 KXW --ax-
33,42~ KW -NB-X-
7SS
e . 2rkn=1 Reg . Zrin=n

t

al

}-2
~]
o
~]

b

700 00
LBe7 357
I —- 1z

- ;o= a0
524 524 -y

o - 107

123 202
P 089
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-S04 3 -0.01Z2
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002
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1
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[

ok
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1
©
o
o
O

1

=

.70C0
.867

.000

)
524

. 403

. 03¢
. 212
.0CO
. 032
. 793
. 000
. 523
.000
. 000
.112
.000
.093
. 000
. 000
. 000
. 000
. 000
. 000

’,_J
bJ
]
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00 O0O0WOOC? COTOOANOD O OO & ]
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5 PERSON CAR

(V) DRIVING SCENARI O
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POWER ANALYSIS

Pcn: 10.41 KW

Pcn up/grli: 32.45 KW

Pcn dw/grl: -11.62 KW

Pac: 25.83 KW —-max-
Pac up/grl: -max-

N
[\®)
(98]
n
g

Pac dw/grl: 9.30 KW -max-
rac up/gr2: 66.76 KW -max-
Pac dw/gr2: -15.11 KW —-max-
Pcr: .60 KW

Pcr up/grl: 22.12 XKW

Pcr dw/grl: -10.3Z XKW

Pcr ur/gri: 16.32 XW

Pcr 4dw/gr2: -32.32 XW

Pco: .00 XW

Pco up/grl: 16.232 W

Pce dw/grl: -15.23 XW

Pco up/gr2: 40.92 KXW

2co dw/grl: -40.3%Z KW
Pbr: -45.32 XKW -max-
Pbr up,grl: -21.24 XW —-max-
Phr aw,/grl: -51.42 XW —nmax-
Pkr un/gri: -5.55 KXW —max-
Phr dw/gri: -33.2Z KXW -—max-

ZNERGY ANALYSTIS
Reg.Brk n=1 Reg.ZrxX n=n Nc Reg.Zrk

39
[ue]
I
[@W]
[\
.

131

"o
{8
~

Q
L

b

(@]
(@]
(@]
(@]

Kwh
Kwh
0.000 Kwh
Kwh

&3]
o
2
-
'O
o
o)}
[99)
o
o
@
o

Ebr

o

IR TR
[y

Ebr up/g
Ebr dw/gr2: -Q.

cn Z.302 501 2.5601
zZcon oup/gri: 6.420 LS8 5.420 1
ECn dw/gri: -2.Z2:2 -3.23% 0.000 KWn
zac: Z.2%3 2.4238 3.498 X
Tac ur/cri: D.3Zz3 D.228 0.528 Kwh
Tac dw/gri: 9.112 0.3113 0.113 Kwh
Zac up/gri: 0.23:2 $.Z32 0.283 Kwh
Eac aw/gri: -0.06+ -2.0%5 0.000 ah
ZCr: 2.7C¢ 2.70¢ 2.708 KWh
Ecr up/gril: 1.00: 1.00:Z 1.003 Kwh
Zcr dw/grl: -0.4%6 -0.124 0.000 KWh
Zcr up/gri: 0.702 0.703 0.703 Kwh
Ecr dw/gr2: ~-0.534 -0.134 0.000 KWh
Eco: c.ocae 0.000C 0.000 Kwh
Ecc ug/gri: 0.1z0 0.1290 0.130 KWh
Ecc dw/grl: -0.12C -0.027 0.000 Xan
Eco up/gxr2: C.124 0.124 0.124 Kwh
Eco dw/gr2: -0.124 -3.021 0.000 Kwh
Ebr: -2.025 .306 0.000 KWn
/ i2¢ 3
/ 251
013
113

[ S |
OO OO

[oN @)
N O
[¢olWN]
(@]
o
(@]
(@]

I»-l },_)

Kwh
0.156  Kwh/mi

(99

(@3RN
= OV

TOTAL ENERGY 32.992
5

G G
0o
(8]
[¥e]
N
',.l
o)
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5 PERSON CAR

(VM) DRIVING SCENARI O
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PONER ANALYSI S

Bcn:
Pcn
Pcn

Pac:
Pac

g

gty lg oy ity g vy O gyl iy

TooUoRaAaGdooaaaa.
0000 KRR

iy

H R

up/gri:
dw/grl:

up,/grl:
dw/
up/gra:
dw/gr2 .

1 .
de - e

up,/arl:
dw/gxrl :
up/gri:

2

~vr /
W/

up/grl:
aw/grl:
up/gra:

dw/grz:

11 e T .

h-/(/ g.‘——.
A /e

Qw/ G~ -
. -~

, o
ur,/gre

\-V K ~ .
aw,/gri:

INERGY ANALYSIS
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HOOQOOQO0ONo QOOKpEPMLAOOT
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U
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TOTAL ENERGY

uc/ ;‘:'_ :
dw/gri:
up/grl
dw/grl
up/grl
aw/gr2
T .
up/grl:
dw/gri
ur,/gri:
dw/gxr2:
up/gri
dw/gxrl
up/gra
dw/gr2
up/gri:

0. 00 -max-
0.00 xXw -max-
0.00 KW -max-
0.00 KW -max-
0. 00%4 -max-
0.00 xw
0.00 xw
0.00 xw
0.00 xw
0. 00w
3.00 xw
0. 00 xw
0. 00 xw
0.00 KW
3.00 KW
3.00% -max-
3.00%7 ~max-
0.00 XW -max-
0.00 XKW ~max-
0. 20 % -max-

Xeg.3xrk n=1 Reg Brk n=n No Reg. 3rx
7G.302 70.802 70.302
13,159 1odss L2 .e=153
-2.874 -l T 5300

Z.0200 3.CccC J.0CC
2.00C0 2.060 0.00Q00
5.0200C 0.00QC 05.00;
3.000 C.00¢C C.00¢0C
0.000 J.0CC 0.00¢
2.3000 0.000 0.00C0C
0.000 0.000 0. ooc
.000 0.000 0.000
0.000 0.0CC 0.000
0.000 0.000 C.000
0.000 0.000 2.0CC
0. 000 0.000 ¢.0CC
0.000 0.00CC0C G.00C
0.000 0.00¢C 0. ooc
0. 000 0.000 0.000
0.000 0.00¢C 0.000
0. 000 0.000 0.000
0. 000 0.000 0.000
0. 000 0.000 0.000
0. 000 0.000 0.000
83. 296 88. 527 90. 271
0.174 0.184 0.188

AZ-16

XWh
- KWh
XWh
Xwh
Xwh
Kwn
KWwh
KWh
Kwh
KwWwh
Kwh
Kwh
Kwh
Kwh
XKWh
XWwh
Kwh
Kwh
Kwh
Kwh
Kwh
Kwh
Kwh

KwWh
KWh/mi



TI TLE:
Cd:

Area{m2):
Ur:
Mass (Kg) :

(11) LOCAL BUS, BUS

0.5
8.92
0.01

13605

CONSTANT STEED | NFORMATI ON

Range:
3dist.grdl:
Vconstant:

CYCLE INFORMATICN

Range:
dist.gx
%¥dist.gr
t{ac):
tT(cxrj}:
t{ce)

< (br]
Ycruise

£ f)
[\

P

1

Fsn:
Fcn up/gri

1

F

1)

c:
Fac up/gri
fac dw/grl

1) tof hx

1

rac Cl'v'/CII_"
Fcr.

Fcr up/gxr
Fcr dw/gr
Fcr up/gr
fcr dw/gr
Fco !

Fco up/gri

Fco dw/gri:
Fco up/gxr2:
Fco cw/gxr2:

Fbr:

Fbr up/gri:

Fbr gw/

grl
Fbr up/grz :
grz2

Fbr aw/

Fen dw/grl

rac uD/urd:

3 .

[N

(SIS

FORCES ANALYSIS

O m
0. 0%
0 mi/n
220 mi
15.0%
2.0%
12 =
12 s
4 s
2 s
20 mi/h
12332.2% N
9318.57 N
-6652.39 N
7952.23 N
15937.56 N
-33.10 N
27730.27 N
-1132% N

N
0.00 N
7985.28 N
-7985.38 N
19778.03 N
-19778.08 N
-21551.51 N
- 13566. 23
—-29E836.«w. N
-1772.532 N

-4i329.69 N

r(Xg/m3):
Gradel (%) :
Grade2 (%) :
Reg.Brake (n):

A2-17

1.225
6. 0%
15. 0%
0.25

13. 22 mi/h

81.92 m

169.81 m
405.22 m
294. 98 m
©54.22



POAER ANALYSI S

Pcn: 0.00 KW
Pcn up/grl: 0.00 KW
Pcn dw/grl: 0.00 KW
Pac: 71.08 KW -max-
Pac up/gril: 142. 46 KW -max-
Pac dw/grl: -0.30 KW -max-
Pac up/gr2: 247. 88 KW —-max-
Pac dw gr2: -105. 71 KXW -max-
Pcr: 13.87 KW
Pcr upjgrl: 85.25 Kw
Pcrx dw/grl -57.51 KXW
Pcr up/grl 190.66 KW
2cr dw/gr2 -162.92 KW
PCG : 0.00 XW
Pcc up/gri: 71. 38 XW
Pce dw/grl: -77.38 KW
Pco up/grz: 136. 79 Xw
Pcec dw/gr2 -176.79 Xw
Pbr -132.82 XKW -max-
Pbr up/grl: -115.08 XN —-max-
Pbr dw/grl: -250 .55 KW -max-
Pbr up/3ri: -15. 04 XW -max-
Por dw/gr2: -350 . ..%0 KW -max-
ENERGY ANALYSIS
Reg.Brk n=1 Reg.3rX n=n No Reg. Brk
Ecn: 0. 000 ¢. 000 [S. J0C
Ecn up/gri 0. 000 0.000 0. oo
Ecn oy s 0. 000 0.00C 0. 000
Fac: N 98. 226 580.226 58.776440
Eacup/gr’ 13.456 13.436 13.41%26
Eac dw/grl -0.038 -3.010 0.000
Eac up/gr2 10.704 10.704 10.704
Fac dw/grz2 -4, 545300 4 ..141 0.000
Ecr 387330 38. 330 38.330
Fcr up/grl 22.087 22. 087 22.927
Ecr dw/grl -14. 901 -3.725 0. 000
Ecr up/gxr2 16. 466 16. 366 16.4586
Ecr dw/gr2 -14. 071 -3.518 0. 000
Ecc 0. 000 0, 000 0. 000
Ecc up/grl 3. 893 3.393 3.393
Ecodw/ Q ¥l -3.893 ~0.973 0. 000
Eco up/gra: 3.214 3.214 3.214
Eco dw/gr2: -3.214 -0.804 0.000
Ebr : -66.479 -16. 620 0.000
Ebr up/grl -3.923 -0.981 0. 000
Ebr dw/grl -8.542 -2.135 0.000
Ebr up/gr2 -0.171 -0.043 0.000
Ebr dw/gr2 -3 .984 -0. 996 0. 000
TOTAL ENERGY 87.596 180. 432 211. 377
0. 730 1.504 1.761

A2-18

XWh
Kwh
Xwh
Kwh
KWh
XKWh
KWh
XWh
XWh
XKWh
XWh
KWh
KWh
KWh
KWwh
KWh
Xwh
Kwh
KWh

Wh
KWh
Kwh
Kwh

KWh
KWwh/mi



TI TLE: (M) CATY TO CTY BUS,
Cd: 0.5
Area(nQ) 3.92
Ur: 0.01
Mass(Kg) 13605
CONSTANT STEED | NFORIVATI ON
Range: 480 m
3dist.grdl: 15. 0%
Vconstant: 60 mi/h
CYCLE INFORMATION .
Range: Om
%dist.grdl: 0. 0%
3dist.grdl: 0. 0%
t(ac): 0 s
t(cr): 0 s
T(co): 0 s
T(br): 0 s
vcruise: 0 mi/h
FORCES ANALYSI S
Fcn o 3297.73 N
Fcn up/grl: 11283.16 N
rcn dw/grl: -4637.60 N
Fac: 0.00 N
Tac up/grl: 0.00 N
Fac dw/grl: 0.00 N
Fac up/grz2 0.00 N
Fac dw/gr2: 0.00 N
Fcr: 0.00 N
Fcr up/gri: 0.00 N
Fcr dw/ grl 0.00 N
Fcr up/gr2 0.00 N
Fcr dw/gxr2 . 0.00 N
Fco: 0.00 N
.cCc up/gri: 0.00 N
Fcc dw/grl: 0.00 N
Fco up/gr2 0.00 N
Fco dw/grl: 0.00 N
Fbr : 0.00 N
Fbr up/gril: 0.00 N
Fbr dw/gril: 0.00 N
Fbr up/gr2 0.00 N
Fbr dw gr2: 0.00 N

BUS

r(Kg/m3) :
Gradel(%):
Grade2 (%) :

Reg.Brake (n):

CYCLE RESULTS
7 after {co)

dist/cvci{ac)
dist/cycl{cr;
dist/cycliccr
Tctal cyle di
zcycles neede

AZ-19
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1.225

0. 0%
0. 25
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00 mi/n
.00
00

.00
.00
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PONER ANALYSI S

Pcn:
Pcn
Pcn

Pac:
Pac
Pac
Pac
Pac

Pcr :
Pcr
Pcr
Pcr
Pcr

Pco:
Pco
Pco
Pco
Pco

Pbr :
Pbr
Pbr
Pbr
Pbr

up/grl:
dw/grl:

up/gril:
dw/grl:

up/gra:
dw/gr2:

up/grl:
dw/gri:
up/gr2:
dw/gr2:

up/grl:
dw/grl:
up/gra:
dw/gr2:

up/grl:
dw/gxrl:
up/gra:
dw/grl:

ENERGY ANALYSI S

Ecn :
Ecn
Ecn

Fac:
Eac

Eac
Eac
Ecr:
Ecr
Ecr
Ecr
Ecr
Eco:
Eco
Eco
Eco
Eco
Ebr :
Ebr
Ebr
Ebr
Ebr

TOTAL ENERGY

up/grl:
dw/grli:

up/grl:
Eac dw/gril :
up/gr2:
dw/gr2:

up/grl:
dw/grl:
up/gr2:
dw/grz2:

up/grl:
dw/grl:
up/gr2:
dw/gr2:

up/grl:
dw/grl:

up/gr2:
dw/gr2:

88.44 Kw
302. 58 KW
-125.71 KW
0.00 KW -max-
0.00 KW -max-
0.00 KW -max-
0.00 KW -max-
0.00 KW -max-
0.00 xXw
0.00 xw
0.00 Xw
0.00 Rw
0.00 Kw
0.00 xw
0.00 xXw
0.00 xw
0.00 xw
0.00 XW
0.00 XKW -max-
0.00 XwW -max-
0.00 Xw -max-
0.00 XW -max-
0.00 XW -max-

Reg.3rx n=1 Reg.3rk n=n No Reg. Brk
601. 362 601. 362 601. 362
131. 546 181.546 181 .344
-75.423 -18. 556 0. 000

0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
707. 484 764. 052 782.908
1.474 1.592 1.631

A2-20

Kwh
Kwh
: 'qh
Xwh
XWh
KWh
Xwh
XwWh
XWh
Kwh
Kwh
XWwh
XKwh
XWwh
Xwh
XwWh
Xwh
Xwh
Kwh
XWh
KWh
KWh
KwWh

KWh
KWh/m1



APPENDIX A3. COMPARISON OF SIMULATION RESULTS
WITH TRACK TEST RESULTS



ETV-1 TRACK VS. S| MULATI ON

TRACK DYNAMOVETER SI MULATI ON SI MULATI ON
TEST (1) TEST gl_l) RESULTS( 2) ERROR
RESULTS RESULTS W RESPECT
(Wh/mile) (Wh/mile) (Wh/mile) TO TRACK
35 nph 169 166 157 -7.1%
45 nph 190 131 194 +2.1%
55 nph 223 212 240 +7. 1%
SAE J227a 304 294 296 -2. 6%
" Cvycle
Z-VAN TRACK VS. SIMULATICN RESULTS
TRACK SIMULATION SI MULATI ON
TEST (3) RESULTS (2 ) ERROR
RESULTS W/RESPECT
(Wh/mile) {Wh/mils) T O TRACK
35 mpen 359.2 375.7 i 4.64
40 mph 403 .4 422. 3 +4.8%
45 mph 454.3 175.7 +4.7%
50 nph 519.7 533.7 +3.1%
SAE Jz227a 52.. 0 335.7 +11.8%
nen Q/CI e
(1) Reference: "The DOE ETV-1 Electric Test Vehicle. Phase III
Fi nal Report. Performance Testing and System Eval uation”
Donald W Xurtz. Prepared for the U S. Departnent of Energy
by Jet Propul sion Laboratory.
(2) Includes the transm ssion efficiency of 70% (controller,
notor and gear train) and regen efficiency of 0.25
(3) Reference: "Test and Evaluation Report for the General Mtors
G-van" Prepared for Electric Power Research Institute by

Tennessee Valley Authority. June 1988

A3-1



TI TLE:

Cd:
Area(
Ur:

ETV-1 SI MULATI ON

) :

Mass (Kqg) .

0.32
1.84
0. 009
1795

CONSTANT SPEED | NFORVATI ON

Range: 100 m
%li st.on grd 0. 0%
Vconstant: 35 mi/h
CYCLE INFORMATICN
Range: 0 mz
%¥dist.grdl 0.0%
»dist.grd2 0.0%
t{ac) 28 s
= {ex) 53 s
T{co) 10 s
T{bxr) 9 s
Jcruise 45 mi/h
FORCES ANALYSIS
Ten 246.57 N
Fcn up/grl: 246. 57 N
Fcn dw/grl: 246.57 N
Fac: 1593.56 N
Fac up/grl: 15383.56 -~ N
Fac dw/grl: iJ33.56 N
Fac up/gr2 1593.56 N
Fac dw/gr2 1592.56 N
Fer: 304.20 N
Fcr up/gri 304 .20 N
Fcr dw/grl 304.20 N
Fcr up/gr2 304.20 N
Fcr dw/gr2 304.20 N
Fco: 0.00 N
Fco up/grl 0.00 N
Fco dw/gr1 0.00 N
Foc up/gxr2 0.00 N
Fcc dw/gr2 9.00 N
Fbr : -3392.67 N
Fbr up/grl -3392. 67 N
Fbr dw/grl -3392.67 N
Fbr up/gr2 -3392. 67 N
Fbr dw/gr2 -3392.67 N

r(Kg/m3) :
Gradel (%) :
G ade% %9 :
Reg. Brake (n):

CYCLE RESULTS
v after (cc):

dist/cycl (ac)
dist/cycl{cr) :

dist,/cycl{co+br) :
Toctal cvle dist:

icycles needed:

A3-2

1. 225

0. 0%
0. 0%

0.25

41. 21

281.58
1005. 63
191.07
1478. 27

i/h

=

3333



PONER ANALYSI S

Pcn:
Pcn
Pcn

Pac:
Pac
Pac
Pac
Pac

Pcr:
Pcr
Pcr

Der

Pcr
Pcs
Pco
Pco
Pco

Pbr:
Pbr
Phr
Pbr
Pbr

ENERGY ANALYSIS

Ecn:
Ecn

Eac:

Eac
Eac
Ecr:
Ecr
Ecr
Ecr
Ecr
Eco:
Eco
Eco
Eco
Eco
Ebr :
Ebr
Ebr
Ebr
Ebr

TOTAL ENERGY

up/grl:
dw/grl:

up/grl:
dw/grl:

up/gr2:
dw/gr2:

ur/gri:
dw/grl:
up/gr2:
dw/gr2:

up/grl:
dw/grl:
pp/gr2:
Pco dw/gr2 .

up/grl:
dw/grl:
up/gr2:
dw/grz:

up/gril:
Ecn dw/gri

A3-3

3.86 KW
3.26 Kw
3.86 KW
32.05 KW -max-
32.05 KW -max-
32.05 KW -max-
32. 05 KW -max-
32. 05 KW -max-
6.12 Kw
6.12 KW
6.12 KW
6.12 KXW
6.12 XW
0.00 Xw
0.00 KW
0.0C KW
0.00 Kw
0.00 xw
-62.43 KXW -max-
-62. 49 KW -max-
-52.49 XKW -max-—
-62.19 KW -max-
-62.49 XW -max-
Reg. Brk n=1 Reg.Brk n=n No Reg. 3rXx
11.020 11.020 11.020
0. 000 0. 000 0. 000
0. 0CO 0. 000 0. 000
0.000 0. oco 0. 000
0. 000 0. 000 0. 000
0. 0CO 3, 300 3. 000
D.0CC 0. 900 0. 000
0. 000 0. 000 9. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
11. 020 11. 020 11. 020
0.110 0.110 0. 110



TI TLE: ETV-1 SI MULATI ON
Cd: 0.32
Area(nR): 1. 84
r: 0. 009
Mass (Xg) : 1795
CONSTANT SPEED | NFORNMATI ON
Range: 100 m
%li st.on grd 0. 0%
Vconstant: 45 mi/h
CYCLE | NFORMATI ON
Range: 0 m
3dist.grdl: 0. 0%
¥dist.grdz: 0. 0%
t(ac): 28 s
t(cr) . 20 S
t(coj . 10 s
T (br): 9 s
Vcruise . 45 mi/nh
FORCES ANALYS IS
Fcn: _ 304.20 N
Fcn upjgrl: 304.20 N
Fen dw/gri: 304.21) N
Fac: 1593. 56 N
Fac up/grl: 1593.56 N
Fac dw/grl: 1593.56 N
Fac up/gr2: 153832.56 N
Fac dw/gr2: 1593.56 N
Fero 304.20 N
Fcr up/grl: 304.20 N
Fcr dw/grl . 304.20 XN
Fcr up/gr2: 304.20 N
Fcr dw/gr2: 304.20 N
Fco: 0.00 N
Fco up/gril: 0.00 N
Fco dw/gril: 0.00 N
Fco up/gr2: 0.00 N
Fco dw/gr2: 0.00 N
Fbr : -3392.67 N
Fbr up/gri: -3392.67 N
Fbr dw/grl: -3392.67 N
Fbr up/qgr2: -3392.57 N
Fbr dw/gr2: -3392.67 N

r(Xg/m3) :
Gradel (%) :
G ade% 99 :

Reg.Brake (n):

A3-4

dist/cvel(ac)
dist/cvel (cx)
dist/cycl{cc+b
Tctal cvle dist
Fcvcles needed

1. 225

0. 0%
0. 0%

0.25

- NP A

281.53
1005. 63
181.07
1178. 27

0. 00



PONER ANALYSI S

Pcn: 6.12 KW

Pcn up/grl: 6.12 KW

Pcn dw/grl: 6.12 Kw
Pac: 32. 05 KW -max-

Pac up/gril: 32. 05 KW -max-

Pac dw/ grl: 32.05 KW -max-

Pac up/gr2: 32.05 XKW -max-

Pac dw/gr2: 32.05 KW -max-
Pcr: 6.12 Kw

Pcr up/grl: 6.12 XKW

Pcr dw/gril: 6.12 Kw

Pcr up/gr2: 6.12 KW

Pcr dw/grz . 6.12 XW
Pcc: 0.00 xXw

Pco up/grl: 0.00 Kw

Pco dw/grl: 0.00 Xw

Pco up/gr2: 0.00 xw

Pro dw/gxr2: 0.00 Kw
Pbr: -62.49 XW -max-

Pbr upjorl: -62.19 XW -max-

Pbr dw/grl: -62.49 XKW -max-

Pbr up/grz: -62.49 XW -max-

Pbr dw/gxr2: -62.49 KW -max-

ENERGY ANALYSIS

Reg.3rk n=1 Reg. Brk n=n No Reg.Brk
zcn . 13.536 13.2%96 132.596
Ecn ur/gril: 0. 000 9. 000 3. 000
Ecn dw/gri: 0. 000 0.000 0. 000
Eac: 0. 00C 5. 000 0.000
Eac up/grl: 0. 000 0. 000 0. 000
Eac dw/grl: 0. 000 0.000 0. 000
Eac up/gr2: 0. 000 2.000 0. 000
Eac dw/gr2 . 0. 000 0. 000 0. 000
Ecr: 0. 000 0. 000 0. 000
Ecr up/gril: 0. 000 0. 000 0. 000
Ecr dw/gri: 0. 000 0. 000 0. 000
Ecr up/gr2: 0. 000 0. 000 0. 000
Ecr dw/gr2: 0. 000 0. 000 0. 000
Eco: 0. 000 0. 000 0. 000
Eco up/gri: 0. 000 0. 000 0. 000
Eco dw/gri: 0. 000 0. 000 0. 000
Eco up/gr2: 0. 000 0. 000 0. 000
Eco dw/gr2: 0. 000 0. 000 0. 000
Ebr : 0. 000 0. 000 0. 000
Ebr up/gril: 0. 000 0. 000 0. 000
Ebr dw/gri: 0. 000 0. 000 0. 000
Ebr up/gr2: 0. 000 0. 000 0. 000
Ebr dw/gr2: 0. 000 0. 000 0. 000
TOTAL ENERGY 13. 596 13. 596 13. 596
0. 136 0.136 0.136

A3-5

KWh
Xwh
XWh
XWh
KwWwh
XWwh
Xwh
XWh
XKWh
KwWh
XWh
Kwh
KWh
Xwh
XWwh
Kwh
KWh
Kwh
KWwh
KwWwh
KWh
KWh
KwWh

KWh
KWh/mi



TI TLE:

Cd:
Area(nR):
r

Méss(Kg):

ETV-1 SI MULATI ON

0.32
1.84
0. 009
1795

CONSTANT SPEED | NFORMATI ON

Range:
%li st.on grd
Vconstant:

100 m
0. 0%
55 mi/h

CYCLE INFORMATICN

Range:

%li st. grdl
%dist.grd2:
t(ac):
t(cr) .
t(co):
t{br):
Vcruise !

o
5000w

FORCES ANALYSI S

Fen:

Fcn up/grl:
Fcn dw/grl:
Fac:

Fac upjgrl
Fac dw/grl:
Fac up/gr2:
Fac dw/gr2:
Fcr:

Fcr up/grl:
Fcr dw/gril:
Fcr up/gr2:
Fcr dw/gr2:
Fco:

Fco up/gri:
Fco dw/grl:
Fco up/gr2:
Fco dw/gr2:
Fbr :

Fbr up/gri:
Fbr dw/gril:
Fbr up/gr2:
Fbr dw/gr2:

w
o
N
N
o
22222222 Z2ZZ2ZZZ2Z2Z22 2222422

r(Xg/m3):
Gradel (%) :
Grade2 (%) :
Reg. Brake (n):

CYCLE RESULTS

vV after (cO0):

dist/cycl(ac) :
ist/cycl (cr):

dist/cycl(co+br) .
cvle dist:

Tot al
icycles needed:

A3-6

1.225
0. 0%
0. 0%

0

281,
1003,
197

-——

1178.

25



PONER ANALYSI S

Pcn:
Pcn
Pcn

Pac:
Pac
Pac
Pac
Pac

Pcr:
Pecr
Pcr

Dy

L

Pcr

Pco:
Do

Pco
Pco
Pco
Pbr:
Pbr
Pbr
Pbr
Pbr

up/ grl:
dw/grl:

up/gri:
dw/ grl

up/gr2:
dw/gr2:

up/grl:
dw/ qgr |

up/gr2:
dw/gr2:

up/grl:
dw/grl:

up/gr2:
dw/gr2:

up/grl:
dw grl
up/gr2:

dw/gr2:

ENERGY ANALYSI S

Ecn
Ecn
Ecn

Eac:
Eac
Eac
Eac
Eac

Ecr:
Ecr
Ecr
Ecr
Ecr

Eco:
Eco
Eco
Eco
Eco

Ebr :
Ebr
Ebr
Ebr
Ebr

TOTAL ENERGY

el
“
-

Yo Ve
'.J }-J

up/
dw/
up/grl:
dw/gri:

up/gra:
dw/gr2:

up/gril:
dw/grl:
up/gr2:
dw/gr2:

up/grl:
dw/grl:
up/gr2:
dw/gr2:

up/grl:
dw/grl:
up/gr2:
dw/gr2:

9.25 Kw
9.25 Kw
9.25 KXW
32. 05 KW -max-
32.05 XKW -max-
32.05 XKW -max-
32.05 KW -max-
32.05 KW -max~-
6.12 KW
6.12 Kw
6.12 KW
6 .12 KW
6.12 XW
0.00 KXW
0.00 Kw
0.00 KW
0.00 Kw
0.00 KW
-62.49 KW -max-
-62.39 KW -max-
-62.49 KXW -max-
-62.43 KXW -max-
-62.49 KXW -max-
Reg.B3rk n=1 Reg.3rk n=n No Reg.Brk
16.816 16.816 16.81¢6
0.000 0.000 0.000
0.000 0.000 0.000
0.000 3.000 0.000C
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
16. 816 16. 816 16. 816
0.168 0. 168 0. 168

A3-7

Xwh
XKWh
Xwh
KWh
Xwh
Xwh
KWwh
XWh

Kwh
KWh
XWh
KWh
KWh
Xwh
Kwh
KWh
KwWh

KwWwh
Kwh
Kwh
KWh

KwWh
KWh/mi



TI TLE: ETV-1 SI MULATI ON
Cd: 0. 32
Area(nR): 1.84
Ur: 0. 009
Mass (Kg) : 1795

CONSTANT SPEED | NFORVATI ON
Range: 0 m
%li st.on grd 0. 0%

Vconstant: 0 mi/nh
CYCLE | NFORVATI ON
Range: 100 m
%$dist.grdl: 0. 0%
%¥dist.grd2: 0. 0%
t(ac): 28 s
t{cr): 50 s
t(co): 10 s
t(br) : 9 s
Vcruise: 45 mi/n
FORCES ANALYSI S
Fcn: 158. 32 N
Fcn up/gril: 158.32 N
Fcn dw/grl: 158.32 N
Fac: 1593.56 N
Fac up/gril: 1593.56 N
Fac dw/gril: 1593.56 N
Fac up/gr2: 1593.56 N
Fac dw/gr2: 1593.56 N
Fcr: 304.20 N
Fcr up/grl: 304. 20 N
Fcr dw/gril: 304.20 N
Fcr up/gr2: 304.20 N
Fcr dw/gr2: 304.20 N
Fco: 0.00 N
Fco up/gri: 0.00 N
Fco dw/gril: 0.00 N
Fco up/gr2: 0.00 N
Fco dw/gr2: 0.00 N
Fbr: -3392.67 N
Fbr up/gri: -3392.67 N
Fbr dw/gri: - 3392. 67 N
N

Fbr up/gr2:

Fbr dw/gr2:  -3392.67

r{Xg/m3) :
Gradel(%):
Grade2 (%) :
Reg. Brake (n):

CYCLE RESULTS
V after (co):

dist/cvcl{ac):
dist/cycl(cr):

dist/cycl{cc+br):

Total cvle dist:
icycles needed:

A3-8

1.225
0. 0%
0. 0%

0

281

1005

191

1473.
108.

. 25

1.21

58
53

.07

27
34

=]

i/h

35494



PONER ANALYSI S

Pcn:

Pcn up/grl:

Pcn dw grl:

Pac:
Pac
Pac
Pac
Pac

Pcr:
Dcr
Pcr
Pcr
Dbcr

Pco:
Pco
PCS
Pco

up/grl:
dw/grl:
up/gr2:
dw/gr2:

up/gri:
dw/grl:
up/gr2:
dw/gr2:

up/grl:

dw/grl :

up/gr2:

Pco dw/gr2 :

Pbr:
Pbr
Pbr
Pbr
Pbr

up/gri:

dw/gri

up,/gra:

aw/gr2 .

ENERGY ANALYSI S

Ecn:
Ecn
Ecn

zZac:
Eac
Eac
Eac
Eac

Ecr:
Ecr
Ecr
Ecr
Ecr

Eco:
Eco
Eco
Eco
Eco

Ebr :
Ebr
Ebr
Ebr
Ebr

TOTAL ENERGY

up/gri:
dw/grli:

up/gril:
dw/gri:
up/gra:
aw/gr2:

up/grl:
dw/grl:
up/gr2:
dw/gr2:

up/gri:
dw/grl:
up/gr2:
dw/gr2:

up/gril:
dw/grl:

up/gr2:
dw/gr2:

0.00 Kw
0.00 Kw
0.00 Kw
32. 05 KW -max-
32.05 KW -max-
32.05 KW -max-
32.05 XKW -max-
32.05 XKW -max-
6.12 KW
6.12 KW
6.12 KW
6.12 KW
6.12 XW
0.00 xw
0.00 xw
0.00 Xw
0.00 KW
0.00 xw
-62.49 KW -max-
-62.49 XW -max-
-62.49 XKW —-max-
-62.49 KW -max-
-62 .49 KW -max-
Reg.Brk n=1 Reg.Brk n=n No Reg.Brk
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 ..N,,000 0. 000
13. 566 0,000 3 222 12.366
0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 3. 000
0. 000 0. 000 0. 000
9. 249 9. 249 9. 249
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
-8.501 -2.125 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
14314 20. 690 22. 815
0. 143 0. 207 0.228

A3-9

Kwh
XKWh
XKWh
Xwh
Kwh
XWh
XWh
XWwh
KwWh
KWh

XKWh
KWh
XWh
XKWwh
KWh
KWh
KwWwh
KWh
KWh
KWh
KWh

KWh
KWwh/mi



TI TLE: G VAN SI MULATI ON

Cd: 0. 463 r{Xg/m3) : 1.225
Area (nR): 3. 485 Gradel(%): 0. 0%
Ur: 0.01 Grade2 (%) : 0. 0%
Mass (Kg) : 3530 Reg.Brake (n): 0. 25

CONSTANT SPEED | NFORVATI ON

Range: 100 m
%¥dist.on grd 0. 0%
Vconstant: 35 mi/h
CYCLE | NFORMATI ON
Range: 0 mi CYCLE RESULTS

%li st. grdl: 0. 0% V aftar (co): 40.27 mi/h
$dist.grd2: 0. 0%
t(ac): 28 s dist/cycl {ac) : 281.58 =
t(cr): 50 s dist/cvel (cxr) s 1005.53 m
t{co): 10 s dist/ecvcl{cc+br) . 181.07 m
t(br) : 9 s Total cvie dist: i1 478.27 m
Vcruise: 45 mi/h {cycl es- needed: 0. 00
FORCES ANALYSI S
Fecn: 587.78 N

Fcn up/gri: 587.78 N

Fcn dw/grl: 587.78 N
Fac: 3281.33 N

Fac up/gril: 3281.33 N

Fac dw/grl: 3281.33 N

Fac up/gr2: 3281.33 N

Fac dw/gr2: 3281.33 N

Fcr: 745.72 N

Fcr upjgrl: 745. 72 N

Fcr dw/gril: 745.72 N

Fcr up/gr2: 745.72 N

Fcr dw/gr2: 745.72 N

Fco: 0.00 N

Fco up/gril: 0.00 N

Fco dw/grl: 0.00 N

Fco up/gr2: 0.00 N

Fco dw/gr2: 0.00 N

Fbr : -6393.84 N

Fbr wupjgrl: -6393.84 N

Fbr dw/gril: -6393.84 N

Fbr up/cr2: -6393.84 N

Fbr dw/gr2: -6393.84 N

A3-10



PONER ANALYSI S

Pcn: 9.19 Kw
Pcn up/gril: 9.19 Kw
Pcn dw/grl: 9.19 Kw
Pac: 66. 00 KW -max-
Pac up/gril: 66. 00 KW -max-
Pac dw/grl: 66. 00 KW -max-
Pac up/gr2: 66. 00 KW -max-
Pac dw/gr2: 66. 00 KW -max-
Pcr: 15. 00 Xw
Pcr up/grl: 15. 00 Kw
Pcr dw/grl: 15. 00 Kw
Pcr up/gr2: 15. 00 KW
Pcr dw/gr2: 15.00 Xw
Pco ! 0.00 Kw
Pco up/gri: 0.00 Xw
Pco dw/grl: 0.00 xw
Pco up/gr2: 0.00 Xw
Pco dw/gr2: 0.00 xw
Pbr : -115.09 KW -max-
Pbr up/grl: -115. 09 KW -max-
Pbr dw/grl: -115.09 XWw -max-
Pbr up/gr2: -115.09 XKW -max-
Pbr dw/gr2: -115. 09 XKW -max-
ENERGY ANALYSI S
Reg.Brkn=1 Reg.BrX n=n No Reg.Brk
Ecn: 26.271 26. 271 26.271
Ecn up/gri: 0. 000 0. 000 0.000
Ecn dw/grl: 0. 000 0. 000 0. 000
Eac: 0. 000 0. 000 0. 000
Eac up/grl: 0. 000 0. 000 0. 000
Eac dw/grl: 0. 000 0. 000 0. 000
Eac up/gr2: 0. 000 0. 000 0. 000
Eac dw/gr2: 0. 000 0. 000 0. 000
Ecr: 0. 000 0. 000 0. 000
Ecr up/gril: 0. 000 0. 000 0. 000
Ecr dw/grl: 0. 000 0. 000 0. 000
Ecr up/gr2: 0. 000 0. 000 0. 000
Ecr dw/gr2: 0. 000 0. 000 0. 000
Eco: 0. 000 0. 000 0. 000
Eco up/gri: 0. 000 0. 000 0. 000
Eco dw/grl: 0. 000 0. 000 0. 000
Eco up/gr2: 0. 000 0. 000 0. 000
Eco dw/gr2: 0. 000 0. 000 0. 000
Ebr : 0. 000 0. 000 0. 000
Ebr up/gril: 0. 000 0. 000 0. 000
Ebr dw/grl: 0. 000 0. 000 0. 000
Ebr up/gr2: 0. 000 0. 000 0. 000
Ebr dw/gr2: 0. 000 0. 000 0. 000
TOTAL ENERGY 26. 271 26. 271 26. 271
0. 263 0. 263 0. 263

A3-11

Kwh
KWh
KWh
Xwh
KWh
KWh
Kwh
XWh
KWh
KWh
XKWh
KWh
Kwh
XKWh
KWh
KWwh
KWh
Kwh
KwWh
Kwh
KWh

KWh
KWh/mi



TI TLE: G VAN S| MULATI ON

Cd:
Area(nR):
Ur:

Mass (Kg)

CONSTANT SPEED
Range:

%li st.on grd
Vconstant:

0. 463
3. 485

0.

01

3530

I NFORMATI ON
100 m
0. 0%

CYCLE | NFORVATI ON

Range:

%di st. grdl :
%¥dist.grd2:
t(ac):
ticr) .
t{co):

t(br)

Vcruilse:

FORCES ANALYSI S
rcn:

Fen up/gri:
Fcn dw/grl:
Fac:

Fac up/grl:
Fac dw/grl:
Fac up/gr2:
Fac dw gr2:
Fcr:

Fcr up/grl:
Fcr dw/gri:
Fcr up/gr2:
Fcr dw/gr2:
Fco:

Fco up/grl:
Fco dw/grl:
Fco up/gr2:
Fco dw/gr2:
Fbr :

Fbr up/gril:
Fbr dw/gril:
Fbr up/gr2:
Fbr dw/gr2:

40 mi/h

0

m

0. 0%
0. 0%
28 s
50 s
10 s

9 s

661.
661.
661.
3281.
3231.
3231.
3231.
3231.
745.
745

45

82
32
82
33
33
33
33
33
72
72

' 745.72

745.
745.

- 6393.
- 6393.
- 6393.
- 6393.
- 6393.

72
72

. 00
0.
. 00
0.
0.

00

00
00
84
84
34
34
34

mjh

2222222222222 222222222

r(Xg/m3) :
Gradel(%) :
Grade2 (%) :
Reg. Brake (n):

A3-12

1.228

0.0%

0. 0%

0

25

53

.63

A~
A

.00

Ha8d

/



PONER ANALYSI S

Pcn:
bPcn
Pcn

Pac:
Pac
Pac
Pac
Pac

Pcr:
Pcr
Pcr
Pcr
Pcr

Pco .
Pco
Pco
Pco
Pco

Pbr :
Pbr
Pbr
Pbr
Pbr

up/grl:
dw/grl:

up/grl:
dw/grl:

up/gr2:
dw/gr2:

up/gril:
dw/grl:

up/gr2:
dw/gr2:

up/grl:
dw/grl:
up/gr2:
dw/gr2:

up/grl:
dw/gri:
up/gr2:
dw/gr2:

ENERGY ANALYSI S

Ecn:
Ecn
Ecn

Eac:
rac
Eac
Eac
Eac

Ecr:
Ecr
Ecr
Ecr
Ecr

Eco:
Eco
Eco
Eco
Eco

Ebr :
Ebr
Ebr
Ebr
Ebr

up/grl:
dw/grl:

up/grl:
dw/grl:
up/gr2:
dw/gr2:

up/grl:
dw/grl:

up/gr2:
dw/gr2:

up/grl:
dw/grl:

up/gra:
dw/gr2:

up/grl:
dw/grl:

up/gr2:
dw/gr2:

TOTAL ENERGY

11. 83 KW
11. 83 KW
11. 83 KW
66. 00 Kw -max-
66. 00 Kw -max-
66. 00 KW =-max-
66. 00 KW -max-
66. 00 Kw -max-
15. 00 Kw
15.00 Rw
15.00 KW
15. 00 xw
15. 00 Kw
0. 00 Kw
0. 00 Kw
0. 00 Kw
0.00 Xw
0.00 KW
-115.09 KW —-max-
-115.09 KW -max-
-115.09 KW -max-
-115.09 KW -max-
-115.09 KW -max-
Reg. Brk n=1 Reg.Brk n=n No Reg. Brk
29.880 29. 580 29.580
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
29. 580 29. 580 29. 580
0. 296 0. 296 0. 296

A3-13

KWh/mi



TI TLE:
w .

Area(
Ur:

) :

Mass (Kg)

CONSTANT STEED

Range:

%li st.on grd

vcenstant:

CYCLE | NFORMATI ON

Range:
%di st
$dist
t(ac):

.grdl:

.grd2:

{cxr):
t(co):
t(br):

Vecrui

FORCES ANALYSI S

ren:
Fcn
Fcn
Fac:
Fac
Fac
Fac
Fac
Fcr:
Fcr
Fcr
Fcr
Fcr
Fco:
Fco
Fco
Fco
Fco
Fbr :
Fbr
Fbr
Fbr
Fbr

se.:

up/gril:
dw/grl:

up/grl:
dw/grl:
up/gr2:
dw/gr2:

up/grl:
dw/grl:
up/gr2:
dw/qgr2 .

up/gril:
dw/grl:

up/gr2:
dw/gr2:

up/grl:
dw/grl:

up/gr2:
dw/gr2:

0. 463
3. 485

0.

01

3530

G VAN S| MULATI ON

| NFORMATI ON

745.
745.
745.
3281.
3281.
3281.
3281.
3281.
745.
745.
745.
745.
745.
0.

0.

0.

0.

0.

- 6393.
- 6393.
- 6393.
- 6393.
- 6393.

100 m
0. 0%

45 mi/h

0 m

28
50
10

9
45

72
72
72
33
33
33
33
33
72
72
72
72
72
00
00
00
00
00
84
84
84
84
84

0. 0%
0. 0%

2222222222222 Z2Z2ZZ2Z222Z22222

r(¥Xg/m3):
Gradel (%) :
Grade2 (%) :

Reg.Brake (n):

CYCLE RESULTS

V after (co):

dist/cvcli{ac) :
dist/cycl(cr):

dist/cycl (co+or) :

Total cvle dist:
icvcles needed:

A3-14

1. 225

40.

231

100¢g,
191.

1178.

.00

25

.23

63
07
27

0. 0%
0. 0%
0.

mi/h

5534



POAER ANALYSI S

Pcn: 15.00 KW

Pcn up/grl: 15.00 KW

Pcn dw/grl: 15.00 KW
Pac: 66. 00 KW -max-

Pac up/gril: 66. 00 KW -max-

Pac dw grl: 66. 00 KW -max-

Pac up/gr2: 66. 00 Kw -max-

Pac dw/gr2: 66. 00 KW -max-
Pcr: 15. 00 Kw

Pcr up/gril: 15.00 Kw

Pcr dw/gril: 15. 00 xw

Pcr up/gr2: 15. 00 xw

Pcr dw/gr2: 15. 00 Kw
Pco ! 0.00 xw

Pco up/grl: 0.00 xw

Pco dw/grl: 0. 00 Kw

Pco up/gr2: 0.00 Kw

Pco daw/gr2: 0.00 xw
Pbr: -115.09 KW -max-

Pbr up/gri: -115.09 KXW -max-

Pbr dw/gri: -115.09 KW -max-

Pbr up/gr2: -115.09 XW -max-

Pbr dw/gr2: -115. 09 KW -max-

ENERGY ANALYSI S

Reg. Brk n=1 Reg.Brk n=n No Reg.Brk
Ecn: 33. 330 39. ool 33. 330
Ecn up/gri: 0. 000 0. 000 0. 000
Ecn dw/grl: 0. 000 0. 000 0. 000
Eac: 0. 000 0. 000 0. 000
Eac up/grl: 0. 000 0. 000 0. 000
Eac dw/grl: 0. 000 0. 000 0. 000
Eac up/gr2: 0. 000 0. 000 0. 000
Eac dw/gr2: 0. 000 0. 000 0. 000
Ecr. 0. 000 0. 000 0. 000
Ecr up/gri: 0. 000 0. 000 0. 000
Ecr dw/gril: 0. 000 0. 000 0. 000
Ecr up/gr2: 0. 000 0. 000 0. 000
Ecr dw/gr2: 0. 000 0. 000 0. 000
Eco: 0. 000 0. 000 0. 000
Eco up/grl: 0. 000 0. 000 0. 000
Eco dw/gri: 0. 000 0. 000 0. 000
Eco up/gr2: 0. 000 0. 000 0. 000
Eco dw/gr2: 0. 000 0. 000 0. 000
Ebr . 0. 000 0. 000 0. 000
Ebr up/gri: 0. 000 0. 000 0. 000
Ebr dw/gri: 0. 000 0. 000 0. 000
Ebr up/gr2: 0. 000 0. 000 0. 000
Ebr aw/gr2: 0. 000 0. 000 0. 000
TOTAL ENERGY 33.330 . 33.330
0. 333 0.333 0.333

A3-15



TI TLE: G VAN SI MULATI ON
Cd: 0. 463
Area(nR): 3. 485
I 0.01
Mass (Kg) : 3530
CONSTANT SPEED | NFORMATI ON
Range: 100 m
%li st.on grd 0. 0%
Vconstant: 50 mi/h
CYCLE | NFORMATI ON
Range: Om
%li st. grdl: 0.0%
3dist.grd2: 0. 0%
t(ac): 28 s
t(cr): 50 s
t({co): 10 s
t{kr) 9 s
Yecruise.: 45 mi/h
FORCES ANALYSI S
Fen: 839.50 N
Fcn up/gril: 839.50 N
Fen dw/grl: 839.50 N
Fac: 3281.33 N
Fac up/grl: 3281.33 N
Fac dw/grl: 3281.33 N
Fac ur/gr2: 3281.33 N
Fac dw/gr2 . 3281.33 N
Fcr: 745.72 N
Fcr up/grl: 745.72 N
Fcr dw/gri: -745.72 N
Fcr ur/grz: 745.72 N
Fcr dw/gr2 : 745.72 N
Fco: 0.00 N
Fco up/gri: 0.00 N
Fco dw/grl: 0.00 N
Fro up/gr2: 0.00 N
Fco dw/gr2: 0.00 N
Fbr: -6393.84 N
Fbr up/grl: -6393.84 N
Fbor dw/gril: -6393.84 N
Fbr up/gr2: -6393.84 N
For dw/gr2: -6393.84 N

r(Kg/m3) :
Gradel (%) :
Grade2 (%) :
Reg. Brake (n):

CYCLE RESULTS
v after (co):

dist/cycl (ac):
dist/cycl(cr) :

dist/cyclico+br):

Total cyle dist:
icycles needed:

A3-16

1. 225
0. 0%
0. 0%

0

40.

281 .
1005.
191.
1478.

25

27

53
63
07

~ -

.00

mi/h

5333



POAER ANALYSI S

Pcn: 18. 76 KW
Pcn up/gril: 18. 76 KW
Pcn dw/gril: 18. 76 KW
Pac: 66. 00 KW -max-
Pac up/grl: 66. 00 Kw -max-
Pac dw/grl: 66. 00 Kw -max-
Pac up/gr2: 66. 00 KW -max-
Pac dw/gr2: 66. 00 Kw -max-
Pcr: 15. 00 Kw
Pcr up/grl: 15. 00 Kw
Pcr dw grl: 15. 00 Kw
Pcr up/gr2 . 15. 00 Kw
Pcr dw/gr2: 15. 00 Kw
Pco: 0.00 Kw
Pco up/gri: 0.00 Kw
Pco dw/gri: 0.00 Kw
Pco up/gr2: 0.00 xw
Pce dw/gr2 . 0.00 xw
Pbr: -115. 09 KW -max-
Pbr up/grl: -115.09 Kw -max-
Pbr dw/grl . -115. 09 KW -max-
Pbr up/grs . -115. 09 XW -max-
Pbr dw/gr2: -115.09 KW -max-
ENERGY ANALYSIS
Reg.Brk n=l Reg.Brk n=n No Reg.Brk
Ecn . - 3/7.921 3/7.921 3/7.921
Ecn up/gr1 0. 000 0. 000 0. 000
Ecn d-1 /gr1 0.000 0.000 0. 000
Eac: 0. 000 0. 000 0.000
Eac ug/grl 0. 000 0.000 0. 000
Eac dw/grl: 0. 000 0.000 0. 000
Fac up/gr2 0. 000 0. 000 0. 000
Eac aw/gr2: 0. 000 0. 000 0. 000
Ecr: 0. 000 0. 000 0.000
Ecr up/gril: 0. 000 0. 000 0. 000
Ecr dw/gri: 0. 000 0. 000 0. 000
Ecr up/gr2: 0. 000 0.000 0. 000
Ecr daw/gr2: 0. 000 0. 000 0. 000
Eco: 0. 000 0. 000 0. 000
Eco up/gri: 0. 000 0. 000 0. 000
Eco dw/gri: 0. 000 0. 000 0. 000
Eco up/gr2: 0. 000 0. 000 0. 000
Eco dw/gr2: 0. 000 0. 000 0. 000
Ebr : 0. 000 0. 000 0.000
Ebr up/gri: 0. 000 0. 000 0. 000
Ebr dw/gri: 0. 000 0. 000 0.000
Ebr up/gr2: 0. 000 0. 000 0. 000
Ebr daw/gr2: 0. 000 0. 000 0. 000
TOTAL ENERGY 37.521 37.521 37.521
0. 375 0. 375 0. 375
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TI TLE: G VAN SI MULATI ON
Cd: 0. 463
Area(nR): 3. 485
Ur: 0.01
Mass (Kg) : 3530
CONSTANT SPEED | NFORVATI ON
Range: 0 m
%li st.cn grd 0. 0%
Vconstant: 0 mi/h
CYCLE INFORMATION
Range: 100 mi
%¥dist.grdl: 0. 04
Ydist.grd2: 0. 0%
t(ac) 18 s
Ticr) 20 s
T{cgy 8 s
t{br) 9 s
vcruise 30 mi/h
FORCES ANALYS IS
ren 345.94 N
Fcn up/grl: 345.94 N
Fcn dw/grl: 345.94 N
Fac: 3153.14 N
Fac up/grl 3153.14 N
Fac dw/grl 3153. 14 N
Fac up/gr2 3153. 14 N
Fac Zw/gr2: 3153.14 N
‘cr. 523.62 N
Fer up/gri: 523. 62 N
Fcr dw/grl . 523.62 N
Fcr up/gr2: 523.62 N
For dw/grl: 523.62 N
Fco 0.00 N
Fco up/grl: 0.00 N
Fco cdw/grl: 0.00 N
Fco up/gr2 0.00 N
Fco dw/gr2: 0.00 N
Fbr : -4300.04 N
Fbr up/gril: -4300.04 N
Fbr dw/grl : -4300.04 N
Fbr up/gr2: -4300.04 N
Fbr dw/gr2: -4300.04 N

r(Kg/m3) :
Gradel (%) :
Grade2 (%) :
Reg. Brake (n):

CYCLE RESULTS
V after (co):

dist/cycl(ac):
dist/cycl(cr). :

dist/cycl (cc+br) :

Total cyle dist:
#cycles needed:

A3-18
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PONER ANALYSI S

Pcn: 0. 00 Kw
Pcn up/gril: 0.00 Kw
Pcn dw/gril: 0.00 Kw
Pac: 42.28 KW -max-
Pac up/grl: 42.28 KW —-max-
Pac dw/grl: 42.28 KW -max-
Pac up/gr2: 42.28 KW -max-
Pac dw/gr2: 42.28 KW -max-
Pcr: 7.02 KW
Pcr up/grl: 7.02 KW
Pcr dw/grl: 7.02 KW
Pcr up/gr2: 7.02 KW
Pcr dw/gr2: 7.02 KW
Pco: 0.00 Xw
Pco up/gril: 0.00 Kw
Pco dw/gri: 0.00 Kw
Pco up/gr2: 0.00 Rw
Pco dw/gr2: 0.00 xXw

Pbr :

Pbr up/gril:
Pbr dw/gri:
Pbr up/gr2:
Pbr dw/gr2:

.55 KW -max-
.55 KW -max-
KW -max-
.55 KW -max-
.55 KW -max-

1 1 1 1 1
g1o1o1o0101
(6]

(&)

ENERGY ANALYSIS

Reg. Brk n=1 Reg.Brk n=n No Reg.Brk

Ecn : 0. 000 0. 000 0. 000
Ecn upjorl: 0. 000 0. 000 0. 000

Ecn dw/gxrl : 0. 000 0. 000 0. 000

Eac : 33. 823 33.823 33. 823
Eac up/grl: 0. 000 0. 000 0. 000

Eac dw/grl: 0. 000 0. 000 0. 000

Eac up/gr2: 0. 000 0. 000 0. 000

Eac dw/gr2: 0. 000 0. 000 0. 000

E c r 12. 482 12. 482 12. 482
Ecr up/grl: 0. 000 0. 000 0. 000

Ecr dw/gri: 0. 000 0. 000 0. 000

Ecr up/gr2: 0. 000 0. 000 0. 000

Ecr dw/gr2: 0. 000 0. 000 0. 000

Eco: 0. 000 0. 000 0. 000
Eco up/gri: 0. 000 0. 000 0. 000

Eco dw/grl: 0. 000 0. 000 0. 000

Eco up/gr2: 0. 000 0. 000 0. 000

Eco dw/gr2: 0. 000 0. 000 0. 000

Ebr : -21.021 -5. 255 0. 000
Ebr up/gri: 0. 000 0. 000 0. 000

Ebr dw/gri: 0. 000 0. 000 0. 000

Ebr up/gr2: 0. 000 0. 000 0. 000

Ebr dw/gr2: 0. 000 0. 000 0. 000

TOTAL ENERGY 25. 283 41.049 46. 304
0. 253 0.410 0. 463
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APPENDIX B. TOP SPEED AND ACCELERATION POWER
REQUIREMENTS



TOP SPEED POANER REQUI REMENTS

Tl TLE: MAI L DELI VERY CAR

MASS (Kg) : 1400
AREA( n2) : 2.5
Ur: 0.01
cd: 0. 45

TOP SPEED POWER

(mi/h) (XW)

50.0 10.756

35.0 132.508

50.0 15.2863

55.0 20.381

70.0 22.284

75.0 3C.5E23

30.0 36.404

35.0 42.892
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TOP SPEED POVWER REQUI REMENTS
TI TLE: MINI VAN

MASS (Kg) 2720
AREA( n?) : 2.9
Ur: 0.01
Cd: 0. 37

TOP SPEED POVER

(mi/h) (KW)

50.0 13.291

33. 0 15. 315

60.0 19. 822

65.0 23. 858

70.0 28. 466

75.0 33.630

80.0 39.574

85.0 46 . Fog
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TOP SPEED POWER REQUIREMENTS

TITLE: LARGE VAN

MASS (Xg) 3400
AREA (m2) : 3.4
Ur: 0.01
Cd: 0.47

TOP SPEED POWER

(mi/h) (Kw)

50.0 13.369

23.0 22.730

80.0 27.812

65.0 23.678

70.0 40.3298

75.0 483.025

80.90 56.656

85.0 66.224
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TOP SPEED POWNER REQUI REMENTS

TI TLE: CAR (5 PERSON)

MASS (Kg) : 1400
AREA( n2) : 1.9
Ur: 0.01
cd: 0.3

TOP SPEED POVER

(mi/h) (XKW)

50.0 6. 962

55.0 8.539

60.0 10. 312

65.0 12.546

70.0 [-L.984

75.0 L7.749

80.0 20.863

35..0 24. 355
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TOP SPEED PONER REQUI REMENTS

TI TLE: BUS

MASS (Kg) : 13605
AREA( n2) : 8.92
Ur: 0.01
Cd: 0.5

TOP SPEED POVER

(mi/h) (KW

50.0 60. 282

55.0 73. 353

60.0 88. 436

65..0 105. 713

70.0 125. 369

75.0 147. 586

80.0 172. 546

85.0 200. 434
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APPENDIX C. DESIGNS WITHOUT AIR CONDITIONING



DESI GNS: RESI DENTI AL POSTAL, MAIL DELI VERY VEH

13 m

Ener gy? 2.56 (@ n=0.25)

Transm Eff ? 0.70

Total Energy= 3.66 Kwh

Power ? 15.0 Kw

Driving time? 2.93 h

Jeh.Welight? 1400 Kg _

Veh.Weight/4 = 350 Kg (Target Weight)

EV.

Desi gned for 30% DOD of the battery.

Na-S (CSPL) 115 Kg 12,1 Kw 15.0 Kw

136 7.2 Kwh 15.0 Kw

i3l (MDelco-Remy) 125 Kok 6.5 Kwh 15.0 XwW

Dh-Ac (ZV-3T) 242 Kg 7.7 XKwh 5.0 xw

Pb-Ac [ 3C-5V-2 00) 208 Kg 1.6 Kwh 16.6 Xw

HV:

Desi gned £zr 33% DCD of the battery.

Na-S (CSPL) 0 Kg 0.0 Xwh 0.0 xXw

rx 0 Kg 0.0 Kwh 0.0 Kw
0 Kg 0.0 Kwh 0.0 KW

Ni-F2 (NIF2253) 0 Kg 3.0 Kwh 0.0 Kw

rx 0 Kg 3. 0 Kwh 0.0 xw

0 Kg 0.0 Kwh 0.0 KW

Ni-Zn (Delco-Remy) 0 Kg 0.0 Kwh 0.0 Kw

rx 0 Kg 0.0 Kwh 0.0 Kw
0 Kg 0.0 Kwh 0.0 Kw

Pb-Ac (EV-35T) 0 Kg 0.0 Kwh 0.0 Kw

rx 0 Kg 0.0 Kwh 0.0 KW
____________ _---------rT‘e------------

0 Kg 0.0 XwWh 0.0 Kw
Pb- Ac (GC- 6V-200) 0 Kg 0.0 Kwh 0.0 Kw
rx 0 Kg 0.0 Kwh 0.0 Kw



DESIGNS: SMALL DELIVERY, MINI VAN

100 mi

Energy? z1.°4 (@ n=0.25)

Transm.Ef£f? .70

Total Energy= 44 .34 KwWh

Power? 50 .o KW

Driving time? 7.27 h

Veh.Weight? 2720 Kg

Veh.Weight/4 = 530 Kg (Target Weight)

EV:

Designed for 80% DCD cf the battery.

Na-S (CSPL) =77 Xg 55 .4 KWh 75.1 KW

Ni-Fe (NIF22%) 1046 Xg 52.4 Kwh 115.2o KW

Ni-Zn (Delco-Remy) 1066 Kg 52 .4 Kwh 127.9 KW

Ph-Ac (ZV-3T) 1732 Kg 55.4 Kwh 107 .4 KW

Pb—-Ac (GC-6V-200) 2815 Kg 55.4 Kwh 201 . KW

HV:

Designed for 30% DCD c¢i the battary.

Na-5 (CSPL; 365 Xg 35.1 KWh 47.5 KW

r: 54 Kg 18.2 Kwh 2. KW
419 Xg 53.3 Kwh 50.0 KW

Ni-Fe (NIF223) 413 Kg 2.2 Kwh 45.0 KW

rx 30 Xg 29.1 KwWh 4.0 KW
508 Kg 51.2 Kwh 50.0 KW

Ni-Zn (Delcc-Remy) 383 Kg 19.9 Kwh 46.0 KW

rx 90 Kg 29.1 KWh 4.0 KW
473 Kg 49.0 Kwh 50.0 KW

Pb-Ac (EV-5T) 750 Kg 24.0 Kwh 46.5 KW

r¥ 74 Kg 25.4 Kwh 3.5 KW
824 Kg 49.4 Kwh 50.0 KW

Pb-Ac (GC-6V-200) 563 Kg 12.4 Kwh 45 .0 KW

rx 102 Kg 36.4 Kwh 5.0 KW
665 Kg 48.7 KWh 50.o KW



DESI GNS: LONG DELIVERY "A", VAN

100 mi

Energy? 43. 80 (@ n=0.25)
Transm.Ef£? 0.70

Tot al Ener gy= 62. 57 KWwh

Power ? 60.0 Kw

Driving tiae? 7.09 h

Veh.Weight? 3400 Kg

Veh.Weight/4 = 350 Kg (Target Weight)
zZV:

Designed fcr 30% DCD of the battary.

Na-8 {CSPL) 815 Kg 73.2 XWh 105.9%9 KW
Ni-Fe (NIF223) 1176 Kg 73.2 KWh 162.3 KW
Ni-Zn (Delcc-Remy) 1504 Kg 73.2 Kwh 130.5 Xw
Pb-Ac (ZV-3T) 2444 Kg 73.2 Kwh 151.5 KW
Pb-Ac (3C-5V=-200) 3353 Kg 73.2 XKWh 284.4 XwW
HV:
Designed foxr 20% DCD of the battery.
Na- S (CSPL) 127 Xg 41.0 Kiih 53.5 KW
s 96 Kg 319 XKWh 4.5 KW
523 Xg 72.9 KWh 60.0 KW
Ni-Fe (NIF223) 431 Xg 25.0 KwWh S4.0 KW
rx 112 Kg 42.5 KWh 5.0 XKW
504 Kg 53.6 Kwh 60.0 KW
Ni-Zn (Delcc-Remy 446 Kg 23.2 Kwh 53.5 Kw
rx 122 Xg 4 1 XWh 6.5 KW
568 Kg £9.3 KWh 60.0 KW
Pb- Ac (EV-3T) 371 Kg 27.9 Kwh 54.0 KW
rx 113 Kg 42.5 KWh 6.0 KW
984 Kg 70.4 KWh 60.0 KW
Pb- Ac (GC-6V-200) 656 Kg 14. 4 Kwh 52.5 KW
rx 139 Kg 53.2 KWh 7.5 KW
795 Kg 67.6 KWwh 60.0 Kw



DESI GNS: LONG DELI VERY "B" , VAN

150 m

Ener gy? 66. 26 (@ n=0.25)

Transm.Eff? 0.70

Total Energy= 94. 66 Kwh

Power ? 60.0 KW

Driving tinme? 8.00 h

Veh.Weight? 3400 Kg

Veh. Weight,/4 = 850 Kg (Target Weight)

EV:

Designed £for 804 DOD of the battery.

Na-S (CSPL) 1233 Xg 113.3 XWh 160.2 XW

Ni-Fe (NIF225) 2232 Xag 113.3 Kwh 245.6 XW

Ni -Zn (Delcc-Remy) 2275 Kg 113.3 Xwh 273.0 XA

Pb- AC { w5-1 ) 3698 Kg 113.3 Xwh 229.2 XKW

Pb- AC (GC-6V=-200) 5378 Kg 113.3 XWh a30.3 KW

HV:

Designed fcr 30% DOD of the battery.

Na-3 (CSPL) 400 KXg 33.4 KWh 52. 0 KW

rx 147 Kg 54.0 KwWh 8. 0 KW
347 Kg 132 . 4 XKWh 60 . 0 Xw

Ni-F2 (NIF225) 459 XKg 24.3 Kwh 50 .5 KW

rx 136 Kg 5.0 KWh 9.5 KW
615 Xg 120.2 Xwh 60.0 XKW

Ni -Zn (Delco-Remv) 417 Kg 21.7 XWh 50.0 KW

r X 159 Kg 80.0 Xwh 0.0 KW
576 Kg 101.7 Xwh 60. 0 KW

Pb-Ac (EV-3T) 815 Kg 26.1 Kwh 50.5 Xw

rx 156 Kg 76.0 KWh 9.5 KW
971 Kg 102.1 XwWh 60.0 KW

Pb- Ac  (GC-6V-200) 619 Kg 13.6 Kwh 49.5 KW

rx 162 Kg 84.0 KWh 10.5 KW
781 Kg 97.6 KWh 60.0 Kw



DESIGNS: CITY SCENARI O, AUTOMOBI LE

60 m
Ener gy? 11. 14 (@ n=0.25)
Transm.Ef£? 0.70
Total Energy= 15.91 Xwh
Power ? 40.0 Kw
Driving tinme? 1.65 h
Veh.Weight? 1400 Kg
Veh.Weight/4 = 350 Kg (Target Weight}
g
Desi gned for 30% DOD of the battery.
Na-S (CSPL) 308 K 29.3 KWh 40.0 XW
Ni-Fe (NIF2285) 375 KC 13.9 XKwh 41.3 XKW
Ni-Zn ( Delco-Remy) 333 Kg 12.9 Kwh 43.9 KW
Pb -ac (EV-35T) 645 Kg 20.6 Xwh 10.0 XKW
Pb-AC(GC=-6V-200) 904 Kg 19.9 XWh 72.2 XKW
HV:
Desi gned fzr 80% DCD ct the kattary.
Na-8 (CSPL) 0 Kg 0. C XWh 3. 0KW
rx 0 Kg 0. 0 Xwh C.0 KW
Kg 0.0 KWwh C. 0 KW
Ni -Fe (NIFz25) 0 Xg 0.0 Kwh 5.0 XKW
ry< 0 Kg 3.0 KWh 0.0 XW
0 Xg 0.0 Kwh 0.0 XW
Ni-zn (Del co-Reny 323 Kg 15.8 XKwh 38.3 XKW
rx 45 Kg 2.5 KwWwh 1.5 KW
368 Xg 19.3 Kwh 40.3 XKW
Pb-Ac (EV-3T) 0 Kg 0.0 Xwh 0.0 Kw
rx 0 Kg 0.0 XKwWh 0.0 XKw
0 Kg 0.0 KwWh 0.0 KW
Pb- Ac (GC-6V-200) 438 Kg 9.6 KwWh 35.0 Kw
rx 102 Kg 8.3 KWh 5.0 Kw
540 Kg 17.9 Kwh 40.0 Kw



DESI GNS: LARCE METROPOLIS "A", AUTOMOBI LE

150 m

Ener gy? 28. 25 (@ n=0.25)

ransm.Eff? 0.70

Total Energy= 40.36 Kwh

Power ? 40.0 KW

Driving tine? 3.11 h

Veh. Wi ght ? 1400 Xg _

Veh.Weight/4 = 350 Xg {Target Weight)

EV .

Designed for 80% DOD of the battary.

Na- 3 (CSPL) 525 Kg 50.4 Xwh 58.3 Kw

Ni - Fe (NIF225) 952 Kg 50.4 Xwh 104.7 XKW

Ni - Zn (Delcoc-Remy) 970 Kg 50.4 Xwh 115.4 XwW

Pb-Ac (EV-5T) 1576 Kg 50.4 Kwh 97.7 Xw

Pb- Ac (GC-5V=-200) 22 93 Kg 50.3 Kwh 183.4 XKW

HV:

Designed fcr 33% DCD of the pattary.

Na-S (CSPL) 254 Kg 24.4 Xwh 33.0 XKw

rx 130 Xg 21.8 Kwh 7.0 XW
334 Kg 45.1 XWh 40.0 Xw

Ni-Fe (NIF225) 277 Kg 14.7 XWh 30.5 KW

r 156 Xg 29.5 KWh 9.5 Kw
133 Kg 44.2 KwWh 40.0 KW

Ni -Zn (Delco-Remy) 250 Kg 13.5 XKwh 31.2 KW

rx 156 Kg 29.5 Kwh 9.5 Kw
416 Kg 43.1 Xwh 40.7 KXW

Pb- Ac (EV-5T) 500 Kg 15.0 Kwh 31.0 Xw

rx 153 Kg 28.0 Kwh 9.0 Kw
653 Kg 44,0 Kwh 40.0 Kw

Pb- Ac (GC-6V-200) 363 Kg 8.0 KWh 29.0 Kw

rx 165 Kg 34.2 Kwh 11.0 KW
528 Kg 42.2 Kwh 40.0 KW

C6



DESI GNS: LARGE METROPOLIS "B", AUTOMCBILE

200 m

Ener gy? 37. 66 (@ n=0.25)
Transm.Ef£? 0.70

Total Energy= 53.80 Xwh

Power ? 40.0 KW

Drivina tinme? 4.14 h

Veh.Weight? 1400 Kg _
Veh.Weight/4 = 350 Kg (Target Weight:
EV .

Desi gned for 80% DOD of the battery.

Na- S (cspL) 701 Kg 57.2 XWh 91.1 XKW
Ni - Fe (NIF225) 1269 Kg 57.2 KWwh 139.6 XW
Ni-Zn (Delco-Remy) 1293 Kg 67 .3 KWh 155.2 XKW
Ph-Ac (EV-5T) 2132 Kg 7.2 Kwh 130.3 XW
Pb- Ac (GC 6-J-200) 3057 Kg 67.2 Kwh 244,35 XW
HV:
Designed for 80% DOD cof the kattary.
Na-S (CSPL) 242 Xg 23.3 Xwh 2L KA
rx 130 Kg 35.2 XwWh 3.5 KXW
392 Xg 53.5 XWh 40 0 XW
Ni-Fe (NIF225) 258 Xg 14.2 XWh 29.5 KW
rx 152 Xg 43.5 Kwh 10.5 XW
130 Kg £7.7 KWh 40.0 XW
Ni-zZn (Del co- Reny) 243 Kg 12.1 XKwh 29.8 Xw
rx 162 Kg 43. 5 Kwh 10.5 Kw
e I W- - - - - e------
410 Kg 56.4 ZXwh 40,3 Kw
Pb- AC (EV-5T) 484 Kg 15.5 Kwh 30.0 XwW
rx 159 Kg 4i . 4 XwWh 10.0 Xw
R R we- - - - - W- - - - -
643 Kg 56.9 Xwh 40.0 Kw
Pb- Ac ( GC-6V-200) 356 Kg 7.8 Kwh 28.5 KW
r X 168 Kg 47.6 Kwh 11.5 Kw
524 Kg 55.4 Kwh 40.0 Kw



DESI GNS: | NTERCI TY SCENARI O, AUTOMOBI LE

480 m

Ener gy? 88. 53 (@ n=0. 25)

Transm Eff ? 0.70

Total Energy= 126. 47 KWh

Power ? 40.0 Kw

Driving time? 8.00 h

Veh. Weight ? 1400 Kg

Veh.Welght/4 = 350 Kg (Target Weight)

EV:

Desi gned for 80% DOD of the battery.

Na-S (CSPL) 1647 Kg 158.1 Kwh 214.1 XW

Ni -Fe (NIFr225) 2983 Kg 158.1 XWh 328.1 XW

Ni -Zn (De Ico Reny; 3040 Kg 158.1 Xwh 364.8 KW

i'b-AC (EV-5T) 4940 Kg 158.1 XWh 306.3 KW

Pb- AC (GC 6V— 200) 7186 Kg 158.1 Xwh 574.% KW

HV:

Designed for 80% DOD of the kattary.

Na-S (CSPL) 200 Kg i9.2 Xwh 26.0 KW

rx 183 Kg 112.3 Xwh 14.0 KW
333 Xg 131.2 XWh 43 .0 KW

Ni-Fe (NIF228) 247 Kg 13. -~ 1 XWh 27.2 XA

¥ 36 Kg 115, 0 Xwh .3 KW
433 Kg 129.1 XWh 11.7 XW

Ni -Zn ( Del co- Reny) 208 Kg 10.8 XWh 25. 0 Xw

rx 189 Kg 120.0 XwWh 150 Kw
397 Kg 130.8 Kwh 40.0 KW

Pb- Ac (EV-ST) 411 Kg 13.2 Kwh 25.5 Kw

rx 186 Kg 116.0 XWh 14.5 KW
597 Kg 129.2 KWh 40.0 Kw

Pb- Ac  (GC-6V-200) 306 Kg 6.7 KWh 24.5 KW

rXx 192 Kg 124.0 Kwh 15.5 KW
498 Kg 130. 7 Kwh 40.0 Kw
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DESI GNS LOCAL BUS

120 m

Ener gy? 180. 43 (@ n=0.25)

Transm Eff? 0.70

Total Energy= 257.76 Kwh

Power ? 175.0 KW

Driving tine? 13.08 h

Veh.Welight? 13605 Kg

Veh.Welight/4 = 3401 Kg (Target Weight)

EV:

Designed for 80% DOD of the battery.

Na-S (CSPL) 3356 Kg 322.2 Xwh 436.3 XW

Ni - Fe (NIF228) _ 6079 Kg 322.2 Xwh 668.7 XKW

Ni - Zn (Del co- Renyj 6196 Kg 322 .2 Xwh 743.5 KW

Pb- AC (EV-5T) 10069 Kg 322.2 XWh 624.3 XW

Pb- Ac (GC-6V-200) 14645 Kg 322.2 XwWwh 1171.6 XKW

HV.

Designed for 80% COD of +the batterv.

Na- S {CSPL) 1250 Kg 120.0 XWh 162.5 XW

r X 174 Kg 1563 . 5 KWwh 12.2 XKW
1124 Kg 283.5 Kwh 175.0 Xw

Ni-Fe (NIF225) 145% Kg 77.1 XWh 50,0 KW

rx 139 Kg 196.2 XWh 15.0 XwW
1644 Kg 273.3 Xwh 175.0 XKW

Ni - Zn (Del co- Reny) 1329 Kg 69.1 XWh 159.5 KW

r X 192 Kg 202.7 Kwh 15.5 Kw
1521 Kg 271.9 Kwh 175.0 KW

Pb-Ac (EV-5T) 2581 Kg 82.6 Kwh 160.0 XW

rx 189 Kg 196. 2 KWh 15.0 Xw
2770 Kg 273.8 Kwh 175.0 XwW

Pb- Ac  (GC 6V-200) 2011 Kg 44.2 Kwh 160.9 Kw

rx 201 Kg 222.4 Kwh 17.0 Kw
2212 Kg 266. 6 Kwh 177.9 Kw
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DESI GNS: I NTERCI TY BUS

480 m

Energy? 764. 05 (@ n=0.25)

Transm Ef f ? 0.70

Tot al Energy= 1091.50 XWwh

Power ? 300.0 Kw

Driving time? 8.00 h

Veh. Wi ght ? 13605 Kg

Veh.Weight/4 = 3401 Kg (Target Weight)

EV:

Designed for 80% DOD of the battery.

Na-S (CSPL 14212 Kg 1364.4 XWh 1847.6 KW
Ni - Fe (NI F225) 25743 Kg 1364.4 XWh 2831.7 KW
Ni - Zn (Del co-Reny) 26238 Kg 1364.4 Kwh 3i48.6 KW
Pb- Ac ( XV-5T) 42637 Kg 1364.4 KwWh 2643.5 Kw
Pb- Ac (GC- 6-V-200) 62017 Kg 1364.4 XWh 4961.4 KW
HV:

Designed for 80% DOD of the battery.

Na-S  (CSPL) 1346 Kg 129.2 XKWh  175.0 KW
rx 842 Kg 1000. 0 XWh 125.0 Kw

Ni - Fe (NI F225) 1545 Kg 831.9 KWh 170.0 Kw
rx 872 Kg 1040.0 Kwh 130.0 KW

2417 Kg [i21.9 Kwh 300.0 Kw
Ni -Zn (Del co- Reny) 1417 Kg 73.7 KWh 170.0 Kw
rx 872 Kg 1040. 0 Xwh 130. 0 KW

Pb-Ac (EV-5T) 2742 Kg 87.7 KWh  170.0 KW
r X 872 Kg  1040.0 KWwh  130.0 KW

Pb- Ac  ( GC-6V-200) 2063 Kg 45.4 Kwh 165.0 KW
rx 902 Kg 1080. 0 Kwh 135.0 KW



APPENDIX D. SENSITIVITY OF THE DESIGNS OF
CHANGES IN BATTERY SPECS



DESI GNS: RESIDENTIAL PCSTAL, MAIL DELIVERY VEH
SENSI TIVITY ANALYSIS

13 m

Ener gy? 2.56 (@ n=0.25)

Transm Eff ? 0.70

Total Energy = 3. 65 Kwh

Power ? 15.0 Kw

Drivina tine? 2.93 h

Veh.Weight? 1400 Kg

Veh.Weight/4 = 350 Kg (Target battery and rx weight)

Sensit.Facter? 304 (cf the Spec.z and Spec.?)

EV:

Desi gned for 30% DOD of the battery.

Na-S (CSPL) 39 Kg 11.1 KWh 15.0 xw

Ni-Fe (NIF225) 105 Kg 7.2 Xwh 15.0 Xw

Ni-Zn (Del co-Reny) 96 Kg 6.5 Kwh 150 KW

PS-AC (gv-5T) 136 Kg 7.7 Xwh 15.0 Kw

Pb- AC (GC-6V=-200) 160 Kg 4.6 Xwh 16.6 KW

HV:

Desi gned for 30% DOD of the batter-y.

Na-S (CSPL) 0 Kg 0.0 KWh 0.0 KW

rx 0 Kg 0.0 Xwh 0.0 Xw
0 Kg 0.0 Xwh 0.0 Xw

Ni-Fe (NIF225; 0 Xg 2.0 XKwWh 0.0 KW

ry 0 Xg 3.0 Kwh 0.0 KW
0 Xg 0 XWh 3.0 Xw

Ni-Zn (Delco-Remy) 0 Kg 0.0 Xwh 0.0 Xw

¢ 0 Kg 0.0 Kwh 0.0 XKW
0 Kg 0.0 Xwh 0.0 XKw

Pb- Ac (EV-5T) 0 Kg 0.0 Kwh 0. 0XW

rX 0 Kg 0.0 Kwh O._p__KW_'_
0 Xg 0.0 XKwh 0.0 Kw

Pb- Ac (GC- 6V-200) 0 Kg 0.0 Kwh 0.0 Kw

rx 0 Kg 0.0 Kwh 0.0 xw
0 Kg 0.0 Kwh 0.0 KW



DESI GNS: RESI DENTI AL POSTAL, MAIL DELI VERY VEH
SENSI TIVITY ANALYSI S

13 m

Ener gy? 2.56 (@ n=0.25)

Transm Ef f ? 0.70

Total Energy = 3.65 Kwh

Power ? 15.0 Kw

Driving tine? 2.93 h

Veh.Weight? 1400 Kg _

Veh.Weight/4 = 350 Kg (Target battery and rx weight;

Sensit.Factor? 20% (of the Spec.Z and Spec.?)

EV.

Desi gned for 80% DOD of the battery.

Na-S (CSPL) 96 Kg 11.1 KWh 15.0 XW

Ni-Fe (NIF225) _ 114 Kg 7.2 Kwh 15.0 Xw

N2 (D6l cooReny] 104 Kg 55 Xwh 15 0 KW

Pb- Ac (EV- 5'() 202 Kg 7.7 Xwh 12.0 KW

Pb- Ac (GC-6V-200) i 73 Kg 4.6 Xwh i 5.5 KW

HV:

Designed for 30% COD cf the battary.

Na-S (CSPL) 0 Kg 0.0 XwWh 0.0 Xw

rx 0 Kg 0.0 Xwh 0.0 KW
0 Kg 0.0 XWh ). 0 KW

Ni-Fe (MNIF225) 0 Kg 3.0 Xwh 3.0 Xw

rx 0 Kg 0.0 Xwh 3.0 xXw
o 0 Kg 3.¢ Kwh 0.0 XKW

Ni -Zn (Del co-Reny., 0 Ka 0. 0 Xwh 0.0 Xw

rx 0 Kg 0.0 Xwh 0.0 Xw
0 Kg 0.0 Kwh 0.0 xw

Pb- Ac (EV-5T) 0 Kg 0.0 Kwh 0.0 XKW

rx 0 Kg 0.0 XKWh 0.0 Xw

0 Kg 0.0 Xwh 0.0 KW
Pb- Ac ( GC-6V-200) 0 Kg 0.0 Kwh 0.0 KW
rx 0 Kg 0.0 Kwh 0.0 KW
0 Kg 0.0 Kwh 0.0 Kw
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DESI G\NS: RESI DENTI AL POSTAL, MAIL DELI VERY VEH
SENSI TIVITY ANALYSI S

13 m

Ener gy? 2.56 (@ n=0.25)

Transm. Ef f ? 0.70

Total Energy = 3. 65 Kwh

Power ? 15.0 KW

Driving tine? 2.93 h

Veh.Welght? 1400 Kg _
Veh.Weight/4 = 350 Kg (Target battery and rx weight)
Sensit.Factor? 0% .o the Spec.3 and Scec.P:

EV:
Desi gned for 80% DOD of the battery.

Na-S (CSPL) 115 Xg 11,1 XKwh 15.0 Xw
Ni -Fe (N F225) 136 Kg 7.2 XwWwh 13.0 %W
Ni - Zn ( Del co- Reny) 125 Xg 5.5 XWh 15.0 Xw
Pb- Ac (EV-5T) 242 Kg T.7 Xwh 15.0 XwW
Pb- Ac (GG 6V-200) 207 Kg 1.5 XWh 16.6 XwW
HV:
Designed for 30% DOD of the battery.
Na-S (CSPL) 0 Kg 3.0 XwWh 3.0 Xw
rx 0 Kg 0.0 Kwh 0.0 xw
IEEEEEE e--e- _____----- -
0 Kg 0.0 Xwh 0.0 XW
Ni-Fe (NIF2253 0 Kg .0 Xwh 0.0 KW
r¥ J Kg 3.2 XWh 3.0 XKW
o 0 Xg J.0 XWh 0.0 XKW
Ni -Zn (Del co- Reny) 0 Kg 0.0 Xwh 0.0 KW
rx 0 Kg 0.0 XWh 0.0 KW
_______ 0 Kg 0.0 Xwh 0.0 xW
Pb- Ac (EV-5T) 0 Kg 0.0 Xwh 0.0 Kw
r X 0 Kg 0.0 Kwh 0.0 Kw
0 Kg 0.0 KWh 0.0 XwW
Pb- Ac (GC-6V-200) 0 Kg 0.0 Kwh 0.0 Kw
rx 0 Kg 0.0 KWh 0.0 KW
0 Kg 0.0 Kwh 0.0 KW
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DESI GNS: RESI DENTI AL POSTAL, MAIL DELIVERY VEH
SENSI TIMITY ANALYSI S

13 m

Ener gy? 2.56 (@ n=0.25)

Transm Eff? 0.70

Total Energy = 3. 65 Kwh

Power ? 15.0 Kw

Driving time? 2.93 h

Veh.Weight? 1400 Kg

Veh.Weight/4 = 350 Kg (Target battery and rx weight)

Sensit.Factor? -20% {cf the Swec.Z and Scec.P;

EV:

Desi gned for 80% DOD of the battery.

Na-S (CSPL) 141 Xg -1.1 KwWh 15. 0 xw

Ni -Fe (NI F225) 170 Xg -5.2 XWh 15.0 Xw

Ni -Zn (Delco-Reny) 136 Kg 6.5 Kwh 15.0 Xw

Pb- Ac gWST 302 Kg 7.7 Xwh 15.0 Xw

Pb- Ac ( GC- 6V-200) 259 Kg 4.6 Xwh 16.6 XKW

HV:

Designed for 380% COD of the kattery.

Na-S (CSPL) 0 Kg 0.0 XwWh 0.0 XKW

rx 0 Kg 0.0 XWh 0.0 XKW
0 Kg 0.0 Xwh 0.0 XwW

Ni-Fe (NIF223; 0 Kg 3.0 Xwh 0.3 XKw

rx 0 Kg 0. 0 Xwh 0.0 XW
0 Kg 5. 0 XWh 0.7 XW

Ni - Zn (Del co- Reny) 0 Kg 0.0 Xwh 0.0 Kii

rx 0 Kg 0. 0 XWh 0.0 XW

0 Xg 0. 0 Kwh 0.9 K

Pb- Ac (EV-5T) 0 Kg 0.0 Xwh 0.0 KW

rx 0 Kg 0.0 Kwh 0.0 KW
0 Kg 0.0 Kwh 0.0 Xw

Pb- Ac (GC-6V-200) 0 Kg 0.0 Kwh 0.0 Kw

rx 0 Kg 0.0 Kwh 0.0 KW
0 Kg 0.0 Kwh 0.0 Kw
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DESI GNS: RESI DENTI AL POSTAL, MAIL DELI VERY VEH
SENSI TIMITY ANALYSI S

13 m
Ener gy? 2.56 (@ n=0.25)
Transm Ef f? 0.70
-Total Energy = 3. 65 Kwh
Power ? 15. 0 Kw
Driving tine? 2.93 h
"Veh.Weight? 1400 Kg _ _
Veh.Weight/4 = 350 Kg (Target battery and rx weight]
Sensit.Factor? -30% {of the Spec.Z and Spec.?P)
EV
Desi gned for 80% DOD of the battery.
Na-S (CSPL) 155 Kg 11.1 XKwh 15.0 Xw
N|-Fe (NIF225) 195 Kg 7.2 Xwh 15.0 Xw
-Zn EDeI co- Reny) 179 Kg 6.5 Kwh 15.0 xw
Pb Ac (EV-5T) 336 Kg 7.7 XWh 15.0 KW
Pb- AC (Gc- 67 200) 296 Kg 4.5 Kwh 16.6 XW
HV:
Desi gned for 80% DCD of the battery.
Na-S (CSPL) 0 Kg 0.0 Xwh 0.0 Xw
rx 0 Kg 0.0 Xwh 0.0 Xw
0 Kg 0.0 Kwh 0.0 xW
Ni -Fe (NIF225) 0 Kg 0.0 Xwh 0.0 xw
rx 0 Kg 7.0 Xwh 9.0 KW
0 Kg 3. 0 XWh 0.0 Xw
Ni - Zn (Del co- Renyj 0 Kg 0.0 XWwh 0.0 Xw
rx 0 Kg 0.0 XWh 0.0 Xw
0 Kg 0.0 Kwh 0.0 KW
Pb- Ac (EV-3T) 0 Kg 0.0 Kwh 0.0 Xw
rx 0 Kg 0.0 Kwh 0.0 xw
0 Kg 0.0 Kwh 0.0 KW
Pb- Ac (GC- W 200) 0 Kg 0.0 Xwh 0.0 KW
rx 0 Kg 0.0 Xwh 0.0 Kw
0 Kg 0.0 KWh 0.0 KW
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100 m

Ener gy

DESI GNS: SMALL DELI VERY, M N VAN
SENSI TIVITY ANALYSI S

?

Transm Ef f ?

Tot al

Power ?

Energy =

Driving tine?
Veh.Weight?

31. 04

0.70

44. 34

50.0

7.27
2720

Kwh
Kw

h
K

(@ n=0.25)

g .
Veh.Weight/4 = 680 Kg (Target battery and rx weight)
Sensit. Factor? 30% (of the spec.Z and Svec.P)
EV:
Desi gned for 80% DoD of the battery.
Na-S (CSPL) 444 Kg 554 Xwh 75.1 XKW
Ni - Fe (NIF225) 804 Kg 55.4 Xwh 115. 0 Xw
N -Zn (Del co- Renyj 820 Kg 55.4 RwWh 127.9 Kw
Pb- AC [(EV-5T) 1332 Kg 55.4 Xwh 107.4 XKW
Pb- Ac ( GC-6V-200) i 938 Kg 55.4 Kwh 201. 5 Kw
HV.
Desi gned for 80% DOD of the battary.
Na-S (CSPL) 281 Kg 35.1 XWh 47.5 XKW
rXx 54 Kg 18.2 XKwh 2.5 KW
335 Kg 53.3 xWh  50.0 Kw
Ni -Fe (NIF225) 322 Kg 22 . 2 KwWwh 15.0 XKW
rx 90 Kg 29.1 Xwh i, 0 Xw
) 412 Kg 51.2 Kwh 50.0 XKW
Ni-Zn (Del co- Reny) 295 Kg 19.9 Kwh 46.0 Kw
rx 90 Kg 29.1 Kwh 4.0 Kw
385 Kg 49.0 XWh  50.0 Kw
Pb- Ac (EV-5T) 577 Kg 24.0 Xwh 46 Kw
r X 74 Kg 25.4 Xwh 3.5 Kw
_______ ____________mm-------------
651 Kg 49.4 Kwh 50.0 Kw
Pb- Ac ( GC- 6V-200) 433 K 12. 4 KwWh 45.0 Kw
rx 102 Kg 36.4 KwWh 5.0 Kw
535 Kg 48. 7 Kwh 50.0 Kw
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DESI GNS:  SMALL DELIVERY, MN VAN
SENSI TIVITY ANALYSI S

100 m

Energy? 31.04 (@n=0.25)

Transm Eff? 0.70

Total Energy = 44. 34 XWwWh

Power ? 50.0 Kw

Driving tine? 7.27 h

Veh. Wi ght ?* 2720 Kg

Veh.Weight,/4 = 680 Kg (Target battery and rx weight)

Sensit.Factor? 2 0% (of the Spec.t& and Svec.P)

EV:

Designed for 80% DOD of the battery.

Na- S ECSPL) 481 Kg 55. 4 XWh 75.1 XKW

Ni - Fe Nl F225) 872 Kg 55.4 Kwh 112.0 KW

Ni - Zn ( Del co- Reny) 888 Kg 55.4 Kwh 127.9 KW

Pb- Ac (EV-5T) 1443 Kg 55.4 XWh 107.4 KW

Pb- Ac ( GC- 6V-200) 2100 Kg 55.4 XKwh 201. 6 KW

HV:

Designed for 80% DOD of the battery.

Na-S (CSPL) 304 Kg 3 5.1 XKwh 47.5 XW

rx 54 Kg 18.2 XWh 2.5 KW
358 Kg 23.3 Xwh 50.0 KXW

Ni - Fe (NI F225) 348 Kg 22.2 Kwh 156.0 KW

rx 90 Kg 22.1 KWh 4. OKW
438 Kg 51.2 Xwh 50. 0 XW

F X 90 Kg 29.1 KWh 4 . 0 KW

________________ _----m--------e_---

409 Kg 49.0 KWwh 50.0 XW

Pb- Ac (EV-5T) 625 Kg 24. 0 Kwh 46.5 KW

r X 74 Kg 25.4 KwWh 3.5 Kw
699 Kg 49. 4 Kwh 50.0 Kw

Pb- Ac (GC-6V-200) 469 Kg 12. 4 Kwh 45. 0 Kw

rX 102 Kg 36.4 KwWh 5.0 Kw
571 Kg 48.7 Kwh 50.0 Kw
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DESI GNS: SMALL DELIVERY, MN VAN
SENSI TIVITY ANALYSI S

100 m

Energy? 31.04 (@n=0.25)

Transm Eff? 0.70

Total Energy = 44.34 Kwh

Power ? 50.0 Kw

Driving tinme? 7.27 h

Veh.Weight? 2720 Kg

Veh.Weight/4 = 680 Kg (Target battery and rx weight)

Sensit. Factor? 0% {of the Svec.EZ and Svec.?;

EV:

Designed for 30% COD of the battery.

Na-S (CSPL) 577 Kg 55.4 Xwh 75.1 XW

Ni - Fe Ni F225)R 1046 Kg 55.4 Kwh 113.0 XKW

Ni - Zn ( Del co-Remny) 1066 Kg 55.4 RKWh 1227.% KW

Pb- AC (EV-5T) 1732 Kg 554 Kwh 107.4 KXW

Pb- AC (GC-6V-200) 2519 Kg 55.4 KwWwh 201.6 XW

HV:

Designed for 33% COD cf the battsry.

Na-S (CSPL) 365 Kg 35.1 Kwh 47 .5 XKW

rx 54 Kg 13.2 Xwh 2.5 KW

T 419 Kg 53.3 KWh  50.0 XW

N -Fe (NIF225; 413 Kg 22.2 KWh 4 6 0 XW

rx 20 Kg 29.1 XWh 4.0 Xw
403 Kg 51.2 XWh 5 o oKW

Ni - Zn (Del co- Reny) 333 Kg 19.9 Kwh 46.0 Kw

rx 90 Kg 29.1 XwWh 4.0 XKW
473 Kg 49.0 XWh 50.0 KW

Pb- Ac (EV-5T) 750 Kg 24.0 XwWh 46.5 KW

rx 74 Kg 25.4 Kwh 3.5 KW
324 Kg 49.4 Kwh 50.0 Kw

Pb- Ac  (GC-6V-200) 563 Kg 12.4 Kwh 45.0 Kw

r X 102 Kg 36.4 Kwh 5.0 Kw

- e_ - V _______ i S

665 Kg 43.7 Kwh 50.0 Kw
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DESI GNS: SMALL DELIVERY, M N VAN
SENSI TIVITY ANALYSI S

100 m
Ener gy? 31. 04 (@ n=0.25)
Transm Eff ? 0.70
Total Energy = 44..34 KWwh
Power ? 50.0 KwW
Driving tinme? 7.27 h
Veh. Wi ght ? 2720 Kg _
Veh.Weight/4 = 680 Kg (Target Battery and rx weight)
Sensit. Factor? -20% (of the Spec.Z and Spvec.P)
EV.
Desi gned for 80% DOD of the battery.
Na-S (CSPL) 722 Xg 55 . ¢ KW 75.1 KW
Ni-F € ENI F225) 1307 Kg 55.4 Xwh 125. 0 XW
Ni- Zn (Del co- Reny) 1332 Kg 55.4 Kwh 127.9 XKw
Pb- Ac (EV-5T) 2 165 Kg 55.4 XwWh 07,4 xW
Pb- Ac (GC-6V=-200) 3149 Xg 55.4 XWh 201. & W
HV:
Desi gned for 80% DOD of the battery.
Na-S (CSPL) 4357 Kg 35.1 Kwh 47,3 KW
rx 54 Kg 13.2 Kwh 2.5 XW
__a___ _____ e il
511 Xg 53.3 KXwh 50.0 xw
Ni-Fe (NIF225) 523 Xg 22.2 Kwh 146. 0 Xw
r X 90 Xg 23.1 XWh 4.0 xw
613 Kg 51.2 Xwh  50.0 XW
Ni - Zn (Del co- Reny) 479 Kg 19.9 Kwh 46.0 KW
rx 90 Kg 29.1 KwWh 4.0 KW
_____ 569 Kg 49.0 Kwh  50.0 XW
Pb- Ac (EV-5T) 938 Kg 24.0 Kwh 46 .5 Kw
rx 74 Kg 25.4 Kwh 3.5 Kw
1012 Kg 49.4 Kwh  50.0 XW
Pb- Ac (GC-6V-200) 703 Kg 12.4 Kwh 45.0 Kw
rx 102 Kg 36.4 Kwh 5.0 Kw
-------------- smee----M-€-----M---
805 Kg 48. 7 Kwh 50.0 KW
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DESI GNS: SMALL DELI'VERY, M N VAN
SENSI TIVITY ANALYSI S

100 m

Ener gy? 31.04 (@ n=0.25)

Transm Eff ? 0.70

Total Energy = 44. 34 Kwh

Power ? 50. 0 Kw

Driving tinme? 7.27 h

Veh. Wi ght ? 2720 Kg _

Veh.Weight/4 = 680 Kg (Target battery and rx weight)

Sensit. Factor? -30% (of the spec.E and Spec.P)

EV.

Designed for 80% DOD of the battery.

Na-S (CsSPL) 825 Kg 53.4 KWh 75.1 XwW

Ni-Fe (N F225) 1494 Kg 55.4 KWh 115.0 KW

Ni -Zn ( Del co- Reny) 1523 Kg 55.4 Xwh 127.3 XKW

Pb- AC (EV-5T) 2474 Kg 55.4 Xwh 107.4 Kw

Pb- AC (GC-6V-200) 3599 Kg 55.4 Kwh 201.6 Xw

HV.

Desi gned for 80% DOD of the battery.

Na-S (CSPL) 522 Kg 35.1 Kwh 47.5 XW

rx 54 Kg 13.2 Kwh 2.5 Xw
576 Kg 53.3 Xwh 50.0 KW

Ni -Fe (NIF225) 597 Kg 22 .2 Kwh 46.0 Xw

rx 90 Kg 23.1 Kwh 4.0 xw
637 Kg 51.2 Kwh 53.0 KW

Ni - Zn ( Del co- Reny) 548 Kg 19.9 Kwh 46.0 KW

rx 90 Kg 29.1 KWh 4.0 Xw

o 638 Kg 43.0 Kwh 50.0 Kw

Pb- AC (EV-5T) 1071 Kg 21.0 Kwh 46.5 KW

r X 74 Kg 25.4 Kwh 3.5 Kw
1145 Kg 43.4 Kwh 50.0 Kw

Pb- Ac (GC-6V-200) 804 Kg 12. 4 KWh 45.0 Kw

r X 102 Kg 36.4 Kwh 5.0 Kw

906 Kg 48.7 KWh  50.0 Kw
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DESI GNS: LONG DELIVERY "A", VAN
SENSI TIVITY ANALYSI S

100 m

Ener gy? 43. 80 (@n=0.25)

Transm Eff? 0.70

Total Energy = 62.57 KWwh

Power ? 60.0 KW

Driving tine? 7.09 h

Veh.Weight? 3400 Kg

Veh.Weight/4 = 850 Kg (Target battery and rx weight)
Sensit.Factor? 30% (of the Svec.E and Svec.?}

EV .

Designed fcr 80% DOD of the battery.

Na-S (CSPL) 627 Kg 78.2 KwWh 105.9 XKW
Ni - Fe %NI‘:ZZS)R 1135 Kg 73.2 KwWh 162.3 Kw
N:-Zn (Del "Co-Reny) 1157 Kg 73.2 Kwh 130.5 Kw
Pb- AC (EV-5T) 18380 Kg 73.2 Kwh 152.2 KW
Pb- Ac {(GC-6V=-200) 2735 Kg 78. 2 Kwh 284 .4 KW
HV:
Cesigned for 80% DOD of the battery.
Na-5 (CSPL) 323 Kg 41. 0O XWh 5 3 . 35 XKW
r 96 Kg 31.9 KWh 4.5 KXW
424 Kg 72 .9 Kwh 60 G KXW
Ni-Fe (NIF225; 378 Kg 26. 0 KWh 54,0 XW
byl 113 Kg 42.5 Kwh 5.0 Kw
491 Kg 68.6 XWwh 60.0 Kw
Ni =Zn (Del co- Reny) 343 Kg 23.2 Kwh 53.5 KW
rv 122 Kg 46.1 XWh 6 .5 KW
465 Kg 69.3 KWh 60.0 Kw
Pb- Ac (EV-5T) 670 Kg 27.9 Kwh 54.0 KW
rx 113 Kg 42.5 Kwh 6.0 KW
783 Kg 70.4 XWh 60.0 KW
Pb- Ac  (GC-6V-200) 505 Kg 14. 4 KWh 52.5 KW
rx 139 Kg 53.2 Kwh 7.5 KW
644 Kg 67.6 Kwh 60.0 KW
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DESI GNS: LONG DELIVERY "A", VAN
SENSI TIVITY ANALYSI S

100 m

Ener gy? 43. 80 (@ n=0.25)

Transm Eff? 0.70

Total Energy = 62.57 Kwh

Power ? 60.0 KW

Driving tinme? 7.09 h

Veh.Weight? 3400 Kg

Veh.Weight/4 = 850 Kg (Target battery and rx weight)

Sensit.Facter? 20% (of the Svec.E and Scec.?P;

EV:

Designed for 80% DOD of the battery.

Na-S (CSPL) 679 Kg 73.2 XWh 105.9 KW

Ni-Fe (NI F225) 1230 Kg 78.2 Kwh 162.3 KW

Ni - Zn (Del co- Reny) 1253 Kg 73.2 Kwh 130.5 XW

Pb-Ac (EV-5T; 2037 Kg 73.2 KWh 151.5 XW

Pb-Ac (GC-6V-200) 2963 Kg 78.2 XWh 284, 4 KW

HV:

Designed for 80% DOD of the kattery.

Na-8  (ceany 356 Kg 41.0 KwWh 55.5 XKW

rx 96 Kg 3.9 XWh 4.5 KW
452 Kg 72.9 Kwh 50.0 Kw

Ni-Fe (NIFzZ25) 409 Kg 25.0 XwWh 54.0 KW

rx 113 Kg 42.5 Kwh 6.0 KW
522 Kg 63.6 Xwh 60.0 XKW

Ni -Zn (Delco-Remy) 372 Kg 23.2 Kwh 53.5 XKW

rY 122 Kg 46.1 XWh 6.5 KW
494 Kg 69.3 Kwh 60.0 KW

Pb-Ac (EV-5T) 726 Kg 27.9 Kwh 54.0 KW

rx 113 Kg 42.5 Kwh 6.0 KW
839 Kg 70.4 KWwh 60.0 KW

Pb- AC (GC-6V-200) 547 Kg 14. 4 Kwh 52.5 KW

rx 139 Kg 53.2 Kwh 7.5 KW
686 Kg 67.6 Kwh 60.0 Kw
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DESI GNS: LONG DELIVERY "A", VAN
SENSI TIVITY ANALYSI S

100 m

Ener gy? 43. 80 (@ n=0.25)

Transm . Ef£? 0.70

Total Energy = 62.57 Kwh

Power ? 60.0 KW

Driving time? 7.09 h

Veh.Weight? 3400 Kg

Veh.Weight/4 = 850 Kg (Target battery and rx weight;

Sensit.Factor? 0% (of the Spec.E and Spec.P)

EV:

Designed for 80% DGD of the battery.

Na-S {CSPL) 815 Kg 78.2 Kwh 105.3 Xw

Ni-Fe (NIF22E) 1476 Kg 78.2 Kwh 152.3 KXW

S -2 (Del co- Reny) 1504 Kg 78.2 KWwh 130.5 KW

Pb- AC (EV-3T) 2444 Kg 78.2 Kwh 151.5 XKW

Pb- Ac (GC-6V-200) 3555 Kg 73.2 XWh 284. 4 KW

HV:

Designed for 80% DCD of the battery.

Na-S (CSPL) 427 Kg 41.0 Kwh 55.5 Kw

rXx 96 Kg 31.9 KWh 4.2 KW
523 Kg 72.9 Xwh 60.0 Kw

Ni-Fe (NIF225; 491 Kg 26. 0 XWh 54.0 Kw

rx 113 Kg 42.5 KWh 6.0 KW
604 Kg 68 . 6 XWwh 50.0 Kw

Ni -Zn (Del co- Reny) 446 Kg 23.2 XKWh 53.5 KW

rx 122 Kg 46.1 Kwh 6. 5 KW
568 Kg 69.3 KWh 60. 0 KW

Pb- Ac (EV-5T) 871 Kg 27.9 Kwh 54.0 KW

rx 113 Kg 42.5 XKwh 6.0 KW
984 Kg 70.4 Kwh 60.0 KW

Pb- Ac  (GC-6V-200) 656 Kg 14. 4 Kwh 52.5 KW

rx 139 Kg 53.2 KWh 7.5 Kw
795 Kg 67.6 KWh 60.0 KW
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DESI GNS: LONG DELIVERY "A", VAN
SENSI TIVITY ANALYSI S

100 m

Ener gy? 43. 80 (@ n=0.25)

Transm Ef f ? 0.70

Total Energy = 62. 57 KWh

Power ? 60.0 KW

Driving tinme? 7.09 h

Veh.Weight? 3400 Kg

Veh.Weight,/4 = 850 Kg (Target battery and rx weight)
Sensit.Factor? -20% (of the Spec.E and Spec.P)

EV

Designed for 80% DOD of the battery.

Na-S (CSPL) 1018 Kg 73.2 Kwh 105.9 XKW
¥y1-Fe (NIF225) 1845 Kg 73.2 Kwh 162.3 KW
N -Zn (Del co- Reny) 1880 Kg 78.2 Kwh 130.5 KW
Pb- Ac (EV-3T) 3055 Kg 73.2 Kwh 151.5 KW
Pb- Ac ( GC- W 200) 4444 Kg 78.2 XWh 284.4 KW
HV:

Designed for 80% DOD of the battery.

Na-s (CSPL) 534 Kg 41.0 Kwh 55 . 5 KW
rx 96 Kg 31.9 KWh 4.5 KW

630 Kg 72 .9 KWwh 6 0 . 0 Xw

Ni-Fa2 (NIF225) 514 Kg 26.0 Kwh 54.0 XwW
rx ii3 Kg 42.5_ KWh 6.0 KW

727 Kg 63.6 Kwh 60. 0 XKW
Ni-Zn {Delco-Remy) 557 Kg 23.2 Kwh 53.5 KW
rx 122  Kg 46.1 Kwh 6.5 KW

Pb-Ac (EV-5T) 1089 Kg 27.9 Kwh 54.0 KW
rx 113 Kg 42.5 Kwh 6.0 KW
1202 Kg 70.4 Kwh 60.0 KW
Pb-Ac  (GC- 6V- 200) 820 Kg 14. 4 KWwh 52.5 KW
rx 139 Kg 53.2 Kwh 7.5 KW
959 Kg 67.6 Kwh 60.0 KW
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DESI GNS: LONG DELIVERY "A", VAN
SENSI TIVITY ANALYSI S

100 mi

Ener gy? 43. 80 (@ n=0.25)

Transm Eff? 0.70

Total Energy = 62.57 Kwh

Power ? 60.0 KW

Driving tine? 7.09 h

Veh.Weight? 3400 Kg

Venh.Weight/4 = 850 Kg (Target battery and rx weight)

Sensit.Factor? -30% (of the Spec.E and Spec.P)

EV:

Designed for 83% DOD of the battery.

Na-3 (CSPL) 1164 Kg 78.2 XWwWh 105.9 Kw

Ni-Fe (NIF225%) 2108 Kg 78.2 Kwh 162.3 KW

Ni-Zn (Del co-Reny) 2149 Kg 72.2 Kwh 180.5 KW

Pp-Ac (EV-5T) 3492 Kg 78 .2 KWh 131.5 KW

Pb-Ac (X-577-200) 5079 Kg 78.2 Kwh 284.4 KW

HJV:

Designed for 80% DCD of the battery.

Na-S (CSPL) 610 Kg 41.0 KwWh 55.5 KW

rX 96 Kg 31.9 Kwh 4.5 Kw

__________________ - R R L

706 Kg 72.9 Kwh 60.0 Kw

Ni-Fe (NIT22%; 701 Kg 25.0 Kwh 54.0 XKW

y ‘ 113 Kg 42.5 Kwh 6.0 KW
814 Kg 63.6 Kwh 60.0 KW

Ni-Zn (Del co- Reny) 637 Kg 23.2 Kwh 53.5 Kw

rx 122 Kg 46.1 Kwh 6.5 KW
759 Kg 69.3 Kwh 60.0 Kw

Pb-Ac (EV-5T) 1244 Kg 27.9 Kwh 54.0 Kw

rx 113 Kg 42.5 Kwh 6.0 KW
1357 Kg 70.4 Kwh 60.0 KW

Pb-Ac  (GC-6V-200) 938 Kg 14. 4 Kwh 52.5 KW

rx 139 Kg 53.2 Kwh 7.5 Kw
1077 Kg 67.6 KWh 60.0 KW
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DESI GNS:  LONG DELIVERY "B'", VAN
SENSITIVITY ANALYSI S

150 m

Ener gy? 66. 26 (@n=0.25)

Transm Eff? 0.70

Total Energy = 94. 66 KWwh

Power ? 60.0 KW

Driving tinme? 8.00 h

Veh.Weight? 3400 Kg

Veh.Weight/4 = 850 Kg (Target battery and rx weight)
Sensit.Factor? 3 0% (of the Spec.E and Spec.?P)

EV:
Designed for 80% DOD of the battery.

Na~-S (CSPL) 948 Kg 118.3 XWh  150.2 KW
Ni-Fe (NIF225) 1717 Kg 118.3 Xwh 245.6 KW
Ni-Zn (Delco-Remy) 1759 Kg [i8.3 Kwh 213.0 Kw
Pb- Ac (ZV-5T) 2844 Kg 118.3 Kwh 229.2 KW
Pb- Ac (GC-6V-200) 4127 Kg 118.3 Xwh 430.3 XA
HV:
Designed fcor 80% DOD of the battery.
Na-3 {CSPL) 308 Kg 38.4 Kwh 52.¢ KW
rx 147 Kg 64.0 Kwh 8.0 KW
455 Kg 102.4 KWh 60. 0 Kw
Ni-Fe (NIFz2%) 353 Kg 24.3 Kwh 50.5 KW
rx 156 Kg 76.0 KWh 9.5 Kw
509 Kg 100.3 Kih 60.0 KW
Ni -Zn (Delcc=-Remy) 32i Kg 21.7 Kwh 50.0 Kw
rx 159 Kg 80.0 KWh 10.0 XW
480 Kg 101.7 Kwh 60.0 KW
Pb- Ac (EV-ST) 627 Kg 26.1 Kwh 50.5 KW
rx 156 Kg 76. 0 Kwh 9.5 KW
783 Kg 102.1 Kwh 60.0 KW
Pb- Ac (GC-6V-200) 476 Kg 13.6 Kwh 49. 5 Kw
r X 162 Kg 84.0 KWh 10.5 Kw
--------------------- e----€e-e--W----
638 Kg 97.6 KWh 60.0 KW
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DESI GNS: LONG DELIVERY "B", VAN
SENSI TIVITY ANALYSI S

150 m

Ener gy? 66. 26 (@ n=0.25)

Transm.Ef£? 0.70

Total Energy = 94. 66 KWwh

Power ? 60.0 KWw

Driving tinme? 8.00 h

Veh.Weight? 3400 Kg

Veh.Welght/4 = 850 Kg (Target rattery and rx weightj

Sensit.Facter? 2'33% (of the Spec.EZ and Spec.P)

EV:

Designed for 30% COD ofthe battery.

Na- 3 . CSPL; 1027 Kg 113.3 KWh 160.2 XKW

Ni-Fe [NIF22%5) 1863 Xg 118.3 Kwh 245.6 XKW

Ni-Zn { pelcc-Remv 1896 Kq 118.3 Kwh 273.0 XKW

Ph-aAc | EV-3T) 3081 Xg 118.3 Kwh 229. 2 KW

Pb-Ac [GC-8V=-200) 4482 Kq 118.3 Kwh 130. 3 XW

av

Designed focr 80% DOD of the battery.

Na-38 * CSPLY & 333 Kq 38.4 KWh 52.0 KW

TX 147 Kg 64.0 Kwh 8.0 KW
430 Kg 102. 4 Kwh 60.0 KXW

Ni-T2 II7223) 333 Kg 24.3 KWh 50. 5 XW

e X 1536 Xg 76.0 KWh 9.5 KW
529 Kg 100. 3 KwWh 60.0 XKW

Ni-Zn /Celcc-Remy) 317 Kg 21.7 Kwh 50.0 KW

rx 159 Kq 80.0 Kwh 10.0 KW
506 Xg 101. 7 Kwh 60.0 KW

Pb- AC (ZV~-3T) 679 Kq 26.1 Kwh 50.5 KW

rx 156 Kg 76.0 KWh 9.5 KW
835 Kq 102.1 Kwh 60.0 KW

Pb- Ac  (GC-6V-200) 516 Kq 13.6 KWwh 49.5 KW

rx 162 Kq 84.0 KWwh 10.5 KW
678 Kq 97.6 KWwh 60.0 KW
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DESI GNS: LONG DELIVERY "B", VAN
SENSI TIVITY ANALYSI S

150 mi

Ener gy? 66. 26 (@ n=0.25)

Transm Eff? 0.70

Total Energy = 94. 66 Kwh

Power ? 60.0 KW

Driving tine? 8.00 h

Veh.Weight? 3400 Xg _

Venh.Weight,/4 = 850 Kg (Target battery and rx weight)

Sensit.Factor? 0% (cf the Spec.E and Spec.?P)

EV:

Des igned for 80% DOD of the batt=ry.

Na-8 { CSPL) 1233 Kg 113.3 Kwh 160. 2 KW

Ni-Fe (NIF225) 2232 Kg 113.3 Kwh 245.6 KW

Ni-Zn { Delcc-Remy) 22 73 Kg 113. 3 Kwh 273.0 KW

Pb-Ac (ZV-5T) 3698 Kg 118.3 KWwh 229.2 XKW

Pb- AC (SC-W 200) 5378 Kg 118.3 XKwh 430.3 XWw

HY !

Desi gned fzr 83% DOD of the pattery.

Na-3 (CSPL) 400 Kg 38.4 Kwh 52.0 KW

rx 1217 Kg 64.0 Kwh 8.0 KW
547 Kg 102. 4 Kwh 60.0 Kw

Ni-Fe (NIF225; 459 Kg 4.3 Kwh 5 . 5 KW

rX oo Kg 75.0 Kwh 9.5 KW
615 Kg 100.3 Kwh 60.0 XW

Ni-Zn (Delco-Remy) 417 Kg 21.7 Xwh 50.0 Kw

r: 159 Kg 80.0 Kwh 10.0 Kw
576 Kg 101.7 XKwh 60.0 KW

Pb-AC (ZEV-5T) 815 Kg 26.1 KWh 50.5 KW

rx 156 Kg 76. 0 Kwh 9.5 Kw
971 Kg 102.1 KWwh 60.0 KW

Pb- Ac  (GC 6V-200) 619 Kg 13.6 Kwh 49.5 Kw

rx 162 Kg 84.0 KWh 10.5 Kw
781 Kg 97.6 Kwh 60.0 KW
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DESI GNS: LONG DELIVERY "B", VAN
SENSI TIVITY ANALYSI S

150 m

Ener gy? 66. 26 (@ n=0.25)

Transm Eff? 0.70

Total Energy = 94. 66 KWwh

Power ? 60.0 Kw

Driving tine? 8.00 h

Veh.Weight? 3400 Kg

Veh.Weight/4 = 850 Kg (Target battery and rx weight]
Sensit.Factecr? -2 0% jcf the Spec.Z and Spec.P)

EV .
Designed for 30% COD of the battery.

Na-S (CSPL} 1541 Kg 118.3 Kwh 160.2 KW
Ni-Fe (NIF22%; 2791 Kg 118.3 Xwh 245.6 KW
Ni-Zn (Delcc-Remy) 2844 Kg 1i8.3 Kwh 273.0 Kw
Pb-Ac {EZV-3T) 4622 Kg [i8.3 KWwh 229.2 KXW
Pb-Ac (GC-6V-200) 6723 Kg 118.3 Kwh 430.3 Kw
HV:
Designed for 33% CCC of the battery.
Na-3 (CSPL; 500 Kg 38.4 Kwh 52.0 XKW
r¥¢ 147 Kg 64.0 Kwh §.0 KW
547 Kg 102. 4 Xwh 60.0 Kw
Ni-Fe (yIF225; 574 Kg 24.3 KwWh 50. 5 KW
- 156 Kg 76.0 Kwh 9. 5 KW
730 Kg 100. 3 XwWh 60.0 KW
Ni-Zn {Delco-Remy) 521 Kg 21.7 Kwh 50.0 KW
ry 159 Kg 80.0 Kwh 10.0 KXW
680 Kg 101. 7 Kwh 60.0 KW
Pb- Ac (W ST) 1018 Kg 26.1 Kwh 50.5 KW
rx 156 Kg 76. 0 Kwh 9.5 KW
1174 Kg 102.1 KWh 60.0 Kw
Pb- Ac (GC-6V-200) 773 Kg 13.6 KWwh 49.5 KW
rx 162 Kg 84.0 Kwh 10.5 KW
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DESI GNS: LONG DELI VERY "B", VAN
SENSI TIVITY ANALYSI S

150 m

Ener gy? 66. 26 (@ n=0.25)

Transm.Ef£f? 0.70

Total Energy = 94. 66 KWwh

Power ? 60. 0 KW

Driving tinme? 8.00 h

Veh.Welght? 3400 Kg

Veh.Weight/4 = 350 Kg (Target battery and rx weight)

Sensit.Factor? -30% {(of the Svec.Z and Spec.?)

EV:

Desi gned for 30% DOD of the battery.

Na-S { CSPL) 1761 Kg 113.3 Xwh 160. 2 Xw

Ni-Fe (NIF225) 3189 Kg 128.3 Kwh 245.6 KW

Ni-5n (Delco-Remy) 3251 Kg 113.3 XWwh  273.0 KW

Pb-Ac (EV-5T) 52 32 Xg 113.3 Kwh 229 .2 KW

Ph-Ac (GC-6V-200) 7633 Kg 113.3 Kwh 430.3 Xw

HV:

Designed for 30% DCD of the battery.

Na-8 CSPL) 571 Kg 33.4 Kwh 52.0 Kw

rx 147 Kg 64. 0 KWh 3.0 KW
7138 Kg 102.4 Kwh 60. 0 KW

Ni-Fe (NIF223 556 Kg 24.3 KWh 50.5 Xw

papld 56 Xg 76.0 XWh 9.5 KXw
312 Kg 100.3 KWh 60. 0 XW

Ni-Zn (Delco-Remy; 595 Kg 21.7 Kwh 50.0 Kw

rx 159 Kg 30.0 Kwh 10.0 Kw
754 Kg 101. 7 KWh 60.0 KW

Pb- Ac (EV-3T) 1164 Kg 26.1 Kwh 50.5 Kw

rx 156 Kg 76.0 Kwh 9.5 Kw
1320 Kg 102.1 Kwh 60.0 KW

Pb- Ac (GC 6V-200) 384 Kg 13.6 Kwh 49.5 Kw

rx 162 Kg 84.0 Kwh 10.5 Kw
1046 Kg 97.6 Kwh 60.0 KW
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DESIGNS: CITY SCENARI O AUTOMCBI LE
SENSI TIMITY ANALYSI S

60 m

Ener gy? 11. 14 (@ n=0.25)

Transm Eff ? 0.70

Total Energy = 15.91 Xwh

Power ? 40.0 Xw

Driving tine? 1.65 h

Veh.Weight? 1400 Kg _
Veh.Weight/4 = 350 Kg (Target battery and rx weight)
Sensit.Factor? 30% (of the Spec.E and Svec.P)
EV:

Desi gned for 80% DOD of the battery.

Na=Sua (CSPL) 237 Kg 29.5 Kwh 40.0 Xw
Ni-Fe (NIF225) 289 Kg 19.9 Kwh 41, 3 XKW
NI -Zn (Delco-Remy) 294 Kg 19.9 KwWh 45.9 Kw
Pb-AC (=v-5T) 196 Kg 20.6 Xwh 40.0 Xw
Pb- AC (GC-5V=200) 596 Kg 19.9 Xwh 72.3 KW
HV:
Designed for 80% DOD of the battary.
Na-S (CsS2L) 0 Kg 0.0 Xwh 0.0 Xw
rx 0 Kg 0.0 Xwh 0.C KW
0 Kg 0.0 Kwh 0.0 Xw
Ni-Fa (NIT225 0 Kg 0.0 XWh 0.0 Kw
rX 2 Kg 0.0 KWh 0.0 xw
0 Kg 0.0 Kwh 0.0 Kw
Ni - Zn (Del co- Reny) 249 Kg 16.8 Kwh 38.8 Kw
rx 45 Kg 2 .5 Kwh 1.5 KW
294 Kg 19.3 Kwh 40. 3
Pb- Ac (EV-ST) 0 Kg 0.0 Kwh 0.0 Kw
rx 0 Kg 0.0 KWh 0.0 Kw
0 Kg 0.0 Kwh 0.0 Kw
Pb- Ac (GC-6V-200) 337 Kg 9.6 Kwh 35.0 Kw
rx 102 Kg 8.3 Kwh 5.0 KW
439 Kg 17.9 Kwh 40.0 Kw
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DESIGNS: CITY SCENARI O, AUTOMOBI LE
_ SENSI TIVITY ANALYSI S
60 m
Ener gy? 11. 14 (@ n=0.25)
Transm Eff ? 0.70
Total Energy = 15.91 Xwh
Power ? 40.0 Kw
Driving tine? 1.65 h
Veh.Weight? 1400 Kg _
Jeh.Weight/4 = 350 Xg (Target battery and rx weight)
Sensit.rFactor? 20% (of the Spec.E and Spec.?P)
EV:
Desi gned for 80% DOD of the battery.
Na-S (cspr) 256 Xg 29.5 Kwh 40.0 K-d
Ni-Fe (NIF225) 313 Kg 19.9 Kwh 41.3 XKW
Ni -Zn (Delco-Remy) 319 Xg 19.9 Kwh 45.9 Kw
Pb- Ac (EV-3T) 538 Kg 28.6 Kwh 40.0 Kw
Pb- AC (GC-57-200) 754 Ka 19.9 Kwh 72.3 Kw
HV:
Desi gned :for 80% DOD <z the battary.
Na-S (CSPL) 0 Kg 0.0 Xwh 0.0 Kw
rx 0 Kg 0.0 Kwh 0.0 Kw
0 Xg 0.0 Xwh 0.0 Kw
Ni-Fe (NIF2253) 0 Kg 0.0 Kwh 0.0 XW
r¥ 0 Xg 0.0 XWh 0.0 Kw
_e_ ____e____ _____ __________________
0 Kg 0.0 Xwh 0.0 XKW
Ni-Zn (Delco-Remy) 259 Kg 16.8 Kwh 38.8 Kw
rx 45 Kg 2.5 Kwh 1.5 KW
314 Kg 19.3 Kwh 40.3 Kw
Pb-Ac (EV-5T) 0 Kg 0.0 Kwh 0.0 Kw
rx 0 Kg 0.0 Xwh 0.0 Kw
___________________ €----- - --W-
0 Kg 0.0 Kwh 0.0 Kw
Pb- Ac (GC-6V-200) 365 Kg 9.6 Kwh 35.0 Kw
rXx 102 Kg 8.3 Kwh 5.0 KW
467 Kg 17.9 Kwh 40.0 KW
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DESIGNS: CITY SCENARI O AUTOMCBI LE
SENSI TIMITY ANALYSI S

60 m

Ener gy? 11. 14 (@ n=0.25)

Transm Eff ? 0.70

Total Energy = 15. 91 KWh

Power ? 40. 0 Kw

Driving tinme? 1.65 h

Veh.Weight? 1400 Kg _
Veh.Weight/4 = 350 Xa (Target kattery and rx weight)
Sensit.Factor? 0% {of the Svec.E and Spec.?P)
EV:

Desi gned for 80% ocD of the battery.

Na-S (CsSPL) 308 Kg 29.5 Xwh 40.0 KW
Ni -Fe (NIF225) 375 Kg 19.9 Xwh 41.3 Kw
Ni -Zn (Delco-Remy! 383 Kg 19.9 Xwh 45 9 Kw
Pb-AC (zv-5T) 645 Kg 29. 6 Kwh 40.0 KW
Pb-Ac (GC-5V-200) 904 Kg 19.9 Xwh 72.3 KW
gV
Designed <for 30% COD of the battary.
Na-8 (ceop) 0 Kg 0.0 Kwh 0.0 Kw
rx ‘ 0 Kg 0.0 Xwh 0.0 Xw
¢ Kg 0.0 Xwh 0.0 KW
Ni-Fe (NIF225) 0 Kg 0.0 Kwh O 0 Xw
il 0 Kg 0 0 XWh 0.0 Kw
0 Kgg 0.0 Xwh 0.0 Kw
Ni -Zn (Del co- Reny) 323 Kg 16. 8 Kwh 33.8 KW
rx 45 Kg 2.5 Kwh 1.5 Kw
368 Kg 19.3 Kwh 40.3 Kw
Pb- AC (EV-5T 0 Kg 0.0 Kwh 0.0 Kw
r« 0 Kg 0.0 Xwh 0.0 Kw
------------------------ W---e----e--
0 Kg 0.0 Kwh 0.0 Kw
Pb- AC ( GC- 6V-200) 438 Kg 9.6 Kwh 35.0 Kw
rx 102 Kg 8.3 Kwh 5.0 Kw
540 Kg 17.9 Kwh 40.0 Kw
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DESIGNS: CITY SCENARI O, AUTOMCBI LE
SENSI TIVITY ANALYSI S

60 m

Ener gy? 11. 14 (@ n=0.25)

Transm Ef f ? 0.70

Total Energy = 15. 91 Kwh

Power ? 40.0 RwW

Driving tinme? 1.65 h

Veh.Weight? 1400 Kg ,
Veh.Weight/4 = 350 Kg (Target bat terv and rx weight)
Sensit.Factor? ~-20% ([of the Spec.E and Spec.?)

EV.

Designed for 30% COD cf the battery.

Na-S (CSPL) 335 Kg 29.5 Xwh al. 0 xw
Ni-Fe (NIF2295) 469 Kg 13.9 XWh 41.3 XW
N -Zn (Delco-Remvy) 1478 Kg 19.9 Xwh 35.9 Kw
| b-Ac (EV-5T) 306 Kg 20.6 Xwh 40.0 XwW
Ib-Ac (GC-67V-200) 1130 Kg 13.9 Xwh 72.3 KW
HV:

Designed fzor 30% COD crf the catzary.

Na-S (CSPL; C Kg 0.0 ®X#h O . O xw
rx 0O Kg 0.0 XKwh 0 . 0 Xw

- ————— ———_—— —— ——— —————— " ———— v — ——————

0 Kg 9. 0 Xwh 0.0 xw

Ni-Fe (NIF225) 0 Kg 0.0 Xwh 0.0 XKW
rx 0 Xg 0.0 KWh 0.0 XKW
0 Kg 0.0 XWh 0.0 XKW

Ni-Zn {Delco-Remy) 404 Kg 16.3 XWh 38.8 Kw
rx 45 Kg 2.5 KwWwh 1.5 XKW
T 449 Kg 19.3 Xwh  40.3 KW

Pb- Ac (EV-5T) 0 Kg 0.0 KWwh 0.0 Kw
rx 0 Kg 0.0 Kwh 0.0 Kw
0 Kg 0.0 XWh 0.0 KW

Pb- Ac (GC-6V~200) 547 Kg 9.6 Kwh 35.0 KW
rx 102 Kg 8.3 Kwh 5.0 Kw
649 Kg 17.9 Kwh 40.0 Kw
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DESIGNS: CITY SCENARI O  AUTOMOBI LE
SENSI TIVITY ANALYSI S

60 mi
Ener gy? 11. 14 (@ n=0.25)
Transm Ef f ? 0.70
Total Energy = 15.91 Kwh
Power ? 40.0 Kw
Driving tine? 1.65 h
Veh.Weight? 1400 Kg _
Veh.Weight/4 = 350 Kg (Target battery and rx weight)
Sensit.Facter? -30% {cf the Svec.E and 3pec. P)
EV:
Desi gned for 30% DOD of the battery.
Na-S (CSPL) 440 Kg 20.5 Xwh 40.0 Xw
Ni -Fe (NIF225) 536 Kg 19.9 Kwh 41 . 3 XKW
Ni -Zn (Delcc-Remy) 247 Kg 19.9 Kwh 45.9 Xw
Pb- Ac (EV-5T) 922 Kg 20.5 KwWh 40.0 KW
Pb-Ac (GC- W 200) 1292 Kg 1.9 Kwh 12.3 XKW
Hv:
Designed fcr 30% DCD of the batzery.
Na-S {CSPL) 3 Kg 3.0 KWh 0.0 Xw
rx 0 Kg 0.0 Kwh 0.0 Xw
0 Kg 0.0 Xwh 0.0 KW
Ni - Fe (NIF225) 0 Kg 3.9 Kwh 0.0 Kw
rx 0 Kg 0.0 Kwh 0.0 xXw
0 Kg 0.3 Xwh 0.0 KW
Ni -Zn {Delco-Remy) 462 Kg 16.3 Xwh 38.8 Kw
rx 45 Kg 2.5 Kwh 1.5 Kw
e L e-m----
507 Kg 19.3 Kwh 40.3 KW
Pb- Ac (EV-5T) 0 Kg 0.0 Xwh 0.0 KW
rXx 0 Kg 0.0 Xwh 0.0 Kw
0 Kg 0.0 Kwh 0.0 Kw
Pb- Ac (GC-6V-200) 625 Kg 9.6 Kwh 35.0 Kw
rx 102 Kg a.3 Kwh 5.0 Kw
727 Kg 17.9 Kwh 40.0 Kw
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DESI GNS

LARGE METROPOLIS "A", AUTOMOBILE

SENSI TIVITY ANALYSI S

150 m

Ener gy?

Tr ang%/n Eff?
Total Energy =
Power ?

Driving time?
Veh. Wi ght ?

Veh.Weight/4 =

Sens it.Factor?
EV.

Desi gned for

Na-3 (CspPL)
Ni-Fe (NIF225)

N -Zn (Del co-Reny)
Pb- AC (EV-5T)

Pb- Ac (GC-6V-200)
HV:

Desi gned for

Na-S (CSPL)

ry

Ni-Fe (NIF225)

r¥

Ni-zn (Del co-Reny!
rx

Pb- Ac (EV-ST)

rx

Pb- Ac (GC-6V-200)
rx

28. 25
40. 36 KwWh
40.0 KW

80% DOD of

(@ n=0.25)

350 Kg (Target battery and rx weight)

(of the Spec.zZ and Spec.P)

80% DOD of the battery.

104 Kg 50.4 KWh 68.3 KW
732 Kg 504 Xwh 104 7 W
746 Kg 504 Xwh 116 4 XKW
1213 Kg 5004 KWh  97.7 KW
1764 Kg 50.4 KWwh  183.4 KW
the battary
195 Kg 244 KWh  33.0 KW
120 Kg 21.8 Kwh 7.0 xw
325 Kg 46.1 XWh  40.0 KW
213 Kg 11.7 ¥Wh  30.5 KW
156 XKg z22.5 KWh 9.5 T_.(:N_
369 Kg 11.2 XWh  40.0 KW
200 Kg 13.5 KWh  31.2 KW
156 Kg 29.5 Kwh 95 Kw
356 Kg 43.1 KWh  40.7 KW
385 Kg 16.0 KWh  31. 0 KW
153 Kg 28.0 KWh 9.0 KW
538 Kg 44.0 KWh  40.0 KW
279 Kg 8.0 KWh  29.0 KW
165 Kg 342 KWh  11.0 KW
_____ 444 Kg 42.2 KWh  40.0 KW
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DESI GNS: LARGE METROPCLIS "A", AUTOMVOBILE
. SENSI TIVITY ANALYSI S

1.50 m

Ener gy? 28. 25 (@ n=0.25)

Transm Eff ? 0.70

Total Energy = 40. 36 Kwh

Power ? 40.0 KW

Driving tinme? 3.11 h

Veh.Weight? 1400 Kg ]

Veh.Weight/4 = 350 Kg (Target bat tery and rx weight)

Sensit.Factor? 20% (of the Spec.Z and Spec.P)

EV.

Desi gned fcr 80% DOD of the battery.

Na-S (CsPL) 438 Kg 50.4 KWh 68.3 XW

Ni-Fe (NIF225) 793 Kg 50.4 Xwh 104.7 XW

Ni -Zn (Delco-Remy) 808 Kg 50.4 XKWh 115.4 KW

Pb- Ac (EV-5T) 1314 Kg 50.4 XWh 97.7 KW

Pb- Ac (GC-6V-200) 1911 Kg S0.4 XWh 133.4 KW

HV:

Designed far 30% DOD of the kpattary.

Na-S {CsPL) 212 Kg 24.1 Kwh 330 Xw

rx 130 Kg 21.8 Xwh 7.0 KW
342 Xg 46.1 Xwh 40 0 XW

Ni -Fe (NIr225) 231 Kg 14.7 Xwh 30.5 XW

rx 156 Kg 29.3 XWh 9.5 KW
337 Kg 41,2 XWh 40. 0 %W

Ni -Zn (Del co- Reny) 217 Kg 13.5 Kwh 31.2 Xw

rx 156 Kg 29.5 Kwh 9.5 KW

T 373 Kg 43.1 XWh  40.7 Xw

Pb- Ac (EV-5T) 417 Kg 16. 0 Kwh 31. 0 XKW

r X 153 Kg 28.0 Kwh 9.0 Kw
570 Kg 44.0 Kwh 40.0 Xw

Pb- Ac (GC-6V-200) 302 Kg 8.0 Kwh 29.0 Kw

rx 165 Kg 34.2 Kwh 11.0 Kw
467 Kg 42.2 Kwh 40.0 KW
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DESI G\S:

LARGE METROPOLIS "A", AUTOMOBILE

SENSI TIVITY ANALYSI S

150 m

Ener gy?

Transm Ef f ?
Total Energy =
Power ?

Driving tinme?
Veh.Weight?
Veh.Weight/4 =
Sensit.Factor?

EV:

Desi gned for 30% DOD of

Na-S (CSPL;
N -Fe (NIF22%)

Ni -Zn (Delcc-Remy)

Pb-Ac (EV-5T)
Pb-Ac (GC-6V=-200)

HV:

Designed fcr 80% DCD of

Na- S {CSPL)

Ni -Zn (Del co- Reny)
rx

Pb- AC (EV-5T)
rx

Pb- Ac (GC-6V-200)
rX

40. 36

N

(@ n=0.25)

Ki
350 Kc? (Target battery and rx veight)

(of the Spec.EZ and Spec.P)
the battery.
525 Kg 50.4 Xwh 63.3 XW
952 Kg 50.4 Kwh 104.7 XwW
970 Kg 50.4 Xwh 116. 4 KW
1576 Kg 50.4 XWh 97.7 XW
2293 Kg 50.4 Xwh 133.4 KW
the pattary.

254 Kg 24. Kwh 33.0 Kw
130 Kg 21. 3 Kwh 7.0 Kw
334 Kg 46.1 Kih  40.0 KW
277 Xg 14.7 Xwh 30.5 XW
156 Kg 23.5 Kwh 4.5 Kw
133 Kg 14,2 KWh £0. 0KW
250 Kg 13.5 Kwh 31.2 Kw
156 Kg 29.5 Xwh 9. 5 Ku
416 Kg 43 .1 Kwh 40. 7 Kw
500 Kg 16.0 XWh 31.0 Kw
153 Kg 28. 0 Kwh 9_9__Kyv_
653 Kg 44. 0 Kwh 40. 0 Kw
363 Kg 8.0 Kwh 29.0 Kw
165 Kg 34.2 Xwh 11.0 KW
---------------------- S eM - W - -
528 Kg 42.2 KWh 40.0 Kw
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DESI GNS: LARGE METROPOLIS "A', AUTOMOBI LE
SENSI TIVITY ANALYSI S

150 m

Ener gy? 28. 25 (@ n=0.25)

Transm.Ef£f? 0.70

Total Energy = 40. 36 KwWh

Power ? 40.0 Kw

Driving tine? 3.11 h

Veh.Weight? 1400 Kg

Veh.Welight/4 = 350 Kg (Target battery and rx weight)
Sensit.Factar? -20% (of the 3pec.E and Spec.?P)

EV :

Desi gned for 80% DOD of the battery.

Na-S (CSPL) 657 KXg 50.4 Xwh 68.3 Kw
Ni - Fe (NIF225) 1190 Kg 50.4 Xwh 104.7 XKW
Ni- Zn (Del co- Reny; 1213 Kg 50.4 Xwh 116.4 KW
Pb- Ac (EV-5T) 1971 Kg 50.4 Kwh 97.7 Xw
Pb-Ac (GC-6V-200) 2866 Kg 50.4 Kwh 183.4 KW
Vv
Designed for 80% DOD of the battery.
Na-S (CSPL) 317 Kg 24.4 Kwh 33.0 Xw
rx 130 Kg 21.8 KXwh 7.0 XW
447 Kg 46.1 xWwh  43.0 XW
Ni-Fe (NIF225) 347 Kg 14.7 Xwh 30.5 Xw
iy 156 Kg 29.5 Kwh 9.5 XW
_________________________ m-------a_
503 Kg 44.2 KWh 40.0 Xw
Ni-Zn (Del co-Reny) 325 Kg 13.5 KwWwh 31.2 KW
rx 156 Kg 29.5 Kwh 9.5 KW
481 Kg 43.1 XWh 40.7 KXW
Pb- Ac (EV-ST) 625 Kg 16. 0 Kwh 31.0 Xw
rXx 153 Kg 28.0 Kwh 9.0 Kw
778 Kg 44.0 Kwh 40.0
Pb- Ac ( GC-6V-200) 453 Kg 8.0 KWh 29.0 Kw
rXx 165 Kg 34.2 KwWh 11.0 Kw
------------------------------ e---m
618 Kg 42.2 Kwh 40.0 Kw
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DESI GNS: LARGE METROPOLIS "A", AUTOMOBI LE
SENSI TIVITY ANALYSI S

150 m

Ener gy? 28. 25 (@ n=0.25)

Transm.Ef£f? 0.70

Total Energy = 40. 36 Kwh

Power ? 40.0 xw

Driving tinme? 3.11 h

Veh. Wi ght ? 1400 Kg _

Veh.Weight/4 = 350 Kg (Target battery and rx weight)

Sensit.Factor? -20% (of the Spec.E and Spec.?)

EV.

Designed for 80% DCD of the battery.

Na-S  (CSPL) 751 Kg 50.4 Xwh 68.3 XW

Ni - Fe (NIF225) 1360 Kg 50.4 XKwh 104.7 KW

Ni -Zn (Del co- Reny) 1386 Kg 50.4 KWh 116.4 KW

Pb- Ac (EV-5T) 2252 Kg 50.4 Xwh 97.7 XW

Pb- Ac (GC-5V-200) 3276 Kg 50.4 XwWh 183.1 Xw

HV:

Designed for 80% poD cf the kattery.

Na-S (CSPL) 363 Xg 24.4 Kwh 33.0 XKW

rx 130 Kg 21.83 KwWh 7.0 KW
493 Xg 45.1 KWh 40.0 KW

Ni - Fe (NIF225) 396 Kg 14.7 Xwh 30.5 Xw

rx 156 Kg 29.5 KWh 9.5 XKW
552 Kg 44.2 KWh 40. 0&wW

Ni - Zn (Del co- Reny) 371 Kg 13.5 Kwh 31.2 xw

rx 156 Kg 29.5 Kwh 9.5 KW
527 Kg 43.1 Kwh 40.7 xw

Pb- Ac (EV-5T) 714 Kg 15.0 Kwh 31.0 XwW

rx 153 Kg 28.0 Kwh 9.0 xw
867 Kg 44.0 Kwh 40.0 xw

Pb- Ac (GC-6V-200) 518 Kg 8.0 Kwh 29.0 xw

rx 165 Kg 34.2 Kwh 11.0 Kw
683 Kg 42.2 Kwh 40.0 xw
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DESI GNS:  LARGE METROPCLI S "B", AUTOMOBI LE
SENSI TIVITY ANALYSI S

200 m

Energy? 37.66 (@ n=0.25)

Transm Eff ? 0.70

Total Energy = 53. 80 Xwh

Power ? 40.0 Kw

Driving time? 4.14 h

"~ Veh. Wi ght ? 1400 }}<<g _

Veh.Weight/4 = 350 Kg (Target battery and rx weight)

Sensit.Factor? 30% (of the spvec.E and Spec.?)

EV.

Designed for 80% DCD of the battery.

Na- S ECSPL) 539 Kg 67.3 Xwh 91.1 xw

Ni - Fe (NI IF225) 976 Kg g;% KWh %%%% XKW

N -Z Del co- Re 995 K . 3 Xwh .2 KW

Ph- AL (Bl ER Remy) 1317 ko 67,2 kwn  130.3 ®w

Pb- AC (Gc-6v-200) 2351 Kg 67.2 Xwh 244.5 xw

HV.

Desi gned for 80% DOD of the bpattery.

Na-S  (CSPL) 186 Kg 23 .3 Xwh 31.5 xw

r X 150 Kg 35.2 Xwh 8 .5 Xw
"33 Kg 58.5 Kwh  40.0 xwW

N - Fe (NIF225) 206 Kg 14.2 Xwh 29.3 KW

r X 162 Kg 43.5 Xwh 10.5 xw
" 7368 Ky  57.7 xwh  40.0 xw

i - Z | co-R 191 K 12.9 Kwh 29.8 Xw

Ir\|;< N (Del co-Remy) 162 Kg 43.5 XWh 10.5 xw
" 353 Kg  56.4 kwh  40.3 &KW

. EV-5T 373 K 15.5 Kwh 30.0 KW

rPE Ao °T) 159 Kg 41.4 Xwh 10.0 xw
T TB32 Kg 56.9 KWh  40.0 KW

Pb- Ac (GC-6V-200 274 K 7.8 Kwh 28.5 KW

r X ¢ ) 168 Kg] 47.6 Kwh 11.5 KW
" 442 Kg  55.4 kWh  40.0 KW
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DESI GNS: LARGE METROPOLIS "B", AUTOMOBILE
SENSI TIVITY ANALYSI S

200 m

Ener gy? 37.66 (@ n=0.25)

Transm Eff ? 0.70

Total Energy = 53. 80 Xwh

Power ? 40.0 Kw

Driving tinme? 4.14 h

Veh. Wi ght ? 1400 Kg _
Veh.Weight/4 = 350 Kg (Target battery and rx weight)
Sensit.Factor? 20% (of the Spec.E and Spvec.P)

EV .

Desi gned for 80% DOD of the battery.

Na-S (CsPL) 584 Kg 67.3 XWh 91.1 XwW
Ni - Fe (NI F225) 1057 Kg 67.3 Kwh 139.6 XwW
Ni - Zn (Del co- Remny) 1078 Kg 67.2 Kwh i 55.2 Xw
Pb- Ac (EV-5T 1751 Kg 67.3 Kwh 130.3 Xw
Pb- Ac (GC-6V-200) 2547 Kg 67.2 Kwh 2445 XKW
HV:
Desi gned for 80% DOD of the rattary.
Na-S (CSPL) 202 Kg 23.3 KWh 31.35 KW
rx 150 Kg 35.2 Keh 8.5 KW
352 Kg 58.5 KWwh 40.0 Xw
Ni -Fe (NIF225) 223 Kg 14.2 Xwh 29.5 XW
rx 162 Kg 43 . 5 Kwh 10.5 Xw
385 Kg 57.7 XWh 40.0 XW
Ni - Zn (Del co- Reny) 207 Kg 12.9 KwWh 29.a KW
I X 162 Kg 43.5 Kwh 10.5 XKW
T 369 Kg 56.4 KWh  40.3 KW
Pb- Ac (EV-5T) 404 Kg 15.5 Kwh 30.0 KW
rx 159 Kg 41. 4 KWh 10.0 RwW
R e R me--e----
563 Kg 56.9 Kwh 40.0 Kw
Pb- Ac ( GC- 6V- 200) 297 Kg 7.8 Kwh 28.5 XKW
r X 168 Kg 47.6 Kwh 11.5 Kw
465 Kg 55.4 KWh 40.0 KW
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DESI GNS:

LARGE METROPOLIS "B", AUTOMOBILE

SENSITIVITY ANALYSI S

200 m

37.66
0.70
53. 80

40.0
4.14

1400
350

Energy?
Transm Eff?
Tot al - Ener gy

Power ?

Driving tinme?
Veh. Wei ght ?
Veh.Weight/4

Sensit.Factor?
EV.
Desi gned for

Na- S
Ni-F=
Ni-Zn
Pb- AC
Pb- AC

HV.
Desi gned for

80% DOD of
(CSPL)

(NIF225)
(Delcc-Remy)
(EV-5T;
(GC-6V~-200)

83% DOD of

Ni - Zn (Del cs- Reny)
rX

Pb- AC (EV-5T)
X

Pb- Ac
r x

( GC- 6V- 200)

na
o3

(@ n=0.25)
KwWh
Kw
h
Kg .
Kg (Target battery and rx weight)
{of the Svec . T and Scec . 2}
the battary.
701 Kg 67.3 KWh 1.1 XW
1263 Kg 57 .2 XWh 139.5 Xw
1292 Xg 67.3 Xwh 153.2 XW
2102 Kg 57.2 XWh  130.3 XW
3057 Kg 57.2 KWh  244.5 XW
the kattary.
242 Kg 23 .3 XWh 31.5 KW
150 Kg 35 2 XWh 3.5 XW
392 Kg 53.5 XwWh 40.0 xw
263 Kg 11.2 XWh 29.35 XW
152 Xg 43.3 XWh 10.3 XW
430 Xg 37.7 KWh 40.0 XA
243 Kg 12.9 Xwh 29.3 XwW
162 Kg 43.5 Xwh 13.5 XW
410 Kg 56.4 Kwh 10,3 XW
484 Kg 15.5 XWh 30. 0 Xw
159 Kg 41.4 XwWh 10.0 Kw
643 Kg 56.9 Kwh 40.0 Kw
356 Kg 7.8 Kwh 28.5 KW
168 Kg 47.6 Kwh 11.5 KW
524 Kg 55.4 KWh 40.0 Kw
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DESI GNS: LARCE METROPOLIS "B", AUTOMCBILE
SENSI TIVITY ANALYSI S

200 m

Ener gy? 37. 66 (@n=0.25)

Transm Ef f ? 0.70

Total Energy = 53. 80 Kwh

Power ? 40.0 Kw

Driving tine? 4.14 h

Veh.Weight? 1400 Kg

Veh.Weight/4 = 350 Kg (Target battery and rx weight)

Sensit .Factor? -20% (of the Svec.E and Spec.P)

EV:.

Designed for 80% DOD of the kattery.

Na-S (CSPL) 876 Kg 57 .3 Kwh 91.1 XW

Ni - Fe (NI F225) 1386 Kg £7.2 KWh 139.6 KW

Ni -Zn ( Del co- Reny) 1517 Kg §7.2 Xwh 155.2 XW

Pb- Ac (EV-5T) 2627 Kg 57.2 Kwh 130.3 XW

Pb- Ac (GC-6v-200) 3321 Kg 57.3 Kwh 244.5 XW

HvV:

Designed for 80% DOD of the batter:/.

Na-S (CSPL) 303 Xg 23.3 Xwh 31.5 XW

rx 150 Kg 35.2 Xwh 3.5 KW

_____ 453 g 53.3 Xwh 0.0 XA

Ni-Fe (NIF225) 335 Xg 11.2 XWh 2%.3 XKW

rx 152 Xg 43.3 Kwh 10.5 XW
497 Xg $7.7 Kwh 40.0 KW

Ni -Zn (Del co- Reny) 310 Kg 12.2 Kwh 29.2 XW

r X 162 Kg 43.5 XWh 10.5 xwW
472 Kg 56.4 Kwh 40.3 XW

Pb- Ac (EV-5T) 605 Kg 15.5 Kwh 30.0 Xw

r X 159 Kg 41.4 Kwh 10.0 xw
764 Kg 56.9 XwWh 40.0 XKW

Pb- Ac (GC-6V-200) 445 Kg 7.8 KWwh 28.5 KW

rx 168 Kg 47.6 Kwh 11.5 KW
613 Kg 55.4 Xwh 40.0 KW
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200 m

DESI G\S:

LARGE METROPOLI S

"B", AUTOMOBI LE

SENSI TIVITY ANALYSI S

Ener gy?
Transm Ef f ?

Tot al

Power ?

Energy =

Driving tine?
Veh.Weight?’

53. 80

37. 66

0.70

40.0

4.14 h
1400

KW

KWh

}I<(qg (Target

(@ n=0.25)

Veh.Weight/4 = 350 cattary and rx weight)
Sensit.Factor? -30% (of the Spec.= and Scec. P)
EV:
Designed for 80% DOD of the batterv.
Na-5 (CSPL) 1001 Xg 57.2 KWh 91.1 XW
Ni - Fe (NIF225%) 1313 Kg 57 .2 Kwh 139.5 XKW
Ni - Zn (Del co- Reny) 1848 Kg 567.2 KWh 135.2 KW
Pb- Ac (ZV-5T) 3002 Kg 57 .3 KWh 130.3 XW
Pb- Ac (GG 6V-200) 1367 Kg 57.2 KWh  244.5 XW
HV:
Designed for 80% DOD cf the battary.
Na-S (CSPL) 346 Kg 23.3 xwh 31.5 KXW
rx 150 Kg 35.2 Xwh 3.5 XW
T 406 Kg 53.5 KWh 40 .0 XW
Ni - Fe (N F225) 333 Kg 14.2 XWh 9.5 KXW
rx 162 Xg 13.3 Kwh 10.5 X9
T Kg :1_.7 Kwh ¢0. oxw
Ni - Zn (Del co-Reny) 355 Kg 12. 9 Kwh 29.3 KW
rx 162 Kg -13.5 XWh 0.5 Kw
_____ 517 Kg 56.4 Kwh  40.3 KW
Pb- Ac (EV-5T) 692 Kg 15.5 Xwh 30.0 Xw
I x 159 Kg 4 1.4 Kwh 10é0 KWe
" 851 Kg 56.9 KWh  40. 0 KW
Pb- Ac ( GC- 6V- 200 509 Kg 7.8 Kwh 28.5 KW
rx ( ) 168 Kg 47.6 Kwh 11.5 KW
"7777677 Kg  55.4 KWh  40.0 KW

D-35



DESI GNS: I NTERCI TY SCENARI O,  AUTOMOBI LE
SENSITIVITY ANALYSI S

480 m

Ener gy? 88.53 (@ n=0.25)

Transm Eff? 0.70

Total Energy = 126.47 KWh

Power ? 40. 0 Kw

Driving time? 8.00 h

Veh. Wei ght ? 1400 Kg _

Veh.Weight/4 = 350 Kg (Target battery and rx weight)

Sensit.Factor? 30% (of the Spec.Z and 3Spec.?)

EV:

Designed for 80% bpoo of the  battery.

Na-S (CSPL) 1267 Kg 158.1 Xwh 2i4.1 XW

Ni - Fe (NIF225) 2294 Kg 158.1 Xwh 323.1 KW

Ni -Zn (Delcc—-Remy) 2339 Kg 158.1 Kwh 364.8 XKW

Pb- Ac (EV-5T) 3800 Kg 158.1 Kwh 306.3 XW

Pb-Ac (GC-6V-200) 5528 Xg 158.1 KWh 374.9 KW

v

Designed for 80% DOD of the battary.

Na-S (CSPL) 154 Kg 19.2 Xwh 26.0 KXW

rx 133 Kg 112. 0 KwWh 14.0 Kw
337 Kg 131.2 Kwh 40.0 XwW

Ni-Fe (NIFr225; 190 Kg 13.1 XWh 27.2 KW

r® 186 Kg 115.0 XWwh Li. 5 KW
376 Kg 129.1 KwWh 11,7 XKW

Ni -Zn ( Del co- Reny) 1560 Kg 10. 8 Kwh 25.0 KW

rx 189 Kg 120.0 Kwh 15.0 Kw
349 Kg 130.8 KWh 40.0 KW

Pb-Ac (EV-5T) 316 Kg 13.2 Kwh 25.5 Xw

rx 186 Kg 116. 0 KWh 14.5 KW
502 Kg 129.2 Kwh 40.0 Kw

Pb-Ac  (GC-6V-200) 236 Kg 6.7 Kwh 24.5 KW

r X 192 Kg 124.0 Xwh 15.5 Kw
428 Kg 130.7 KWh 40.0 Kw
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DESI GNS: | NTERCITY SCENARI O, AUTOMOBI LE
SENSI TIMITY ANALYSI S

480 mi

Ener gy? 88. 53 (@ n=0.25)

Transm Ef f ? 0.70

Total Energy = 126.47 Kwh

Power ? 40. 0 Kw

Driving tinme? 8.00 h

Veh. Wi ght ? 1400 Xg _

Veh.Weight/4 = 350 Kg (Target battary and rx weight)

Sensit.Factor? 20% (cf the Sgec.Z and Spec.P)}

EV:

Desi gned for 80% DCOD of the battery.

Na-S {CSPL) 1372 Kg 153.1 Kwh 214.1 XKW

Ni-Fe (NIF225) 2436 Kg 153.1 Kwh 328.1 Xw

N -Zn (Delcc-Remy) 2533 Kg 158.1 KWwh  364.8 XK@

Pbh-aAc (XV-5T) 4117 Kg 158. 1 Xwh 306.3 Xw

PS- AC (GC-5V=-200) 5988 Kg 153.1 XKWh 574.9 Xw

HV:

Pesigned for 803 C O D ofthebattery.

Na-S (CSPL) 167 Kg 19.2 XWh :5. 0 Xw

r¥ 133 Kg 112 .0 XWh 11.0 XW
"7777350 Kg 181.2 ®wn 100 X

Ni-Fe (NIF225) 206 Kg 13.1 Xwh 27.2 <

ry 186 Kg 115, 0 Kwh 1157

392 Kg 129.1 Xwh 41, 7KW
Ni - Zn (Del co- Reny) 174 Kg 19.8 Xwh 25.0 Kw
rx 189 Kg 120. 0 XWh 15.0 KW

Pb- AC (EV-ST) 343 Kg 13.2 Xwh 25.5 Kw
r X 186 Kg 116. 0 Kwh 14.5 KW
_______________________________ nme- - -

Pb- AC ( GC- 6V- 200) 255 Kg 6.7 Kwh 24.5 KW
r X 192 Kg 124.0 Xwh 15.5
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DESI GNS: | NTERCI TY SCENARI O, AUTOMOBI LE
SENSI TIVITY ANALYSI S

480 m

Energy? 88.53 (@ n=0.25)

Transm.Ef£? 0.70

Total Energy = 126.47 Kwh

Power ? 40.0 Kw

Driving tine? 8.00 h

Veh. Wei ght ? 1400 K _

Veh.Weight/4 = 350 Kg (Target battery and rx weight)

Sensit.Facter? 0% (of the Spec.Z and Spec.?)

EV:

Designed for 80% DOD of the battery.

Na-S ¢ ¢cspL) 1647 Kg 158.1 KWh 214.1 XW

Ni - Fe (NIF225) 2983 Kg 158. 1 Kwh 328.1 XKW

Ni - Zn ( Del co- Reny) 3040 Kg 158.1 Kwh 364.8 XKW

Pb- Ac (Ev-5T) 4940 Kg 158.1 Kwh 306.3 XwW

Pb- AC {GC-53V5200) 7186 Kg 158.1 KWh  574.9 Kw

HV:

Desi gned for 80% DOD of the battery.

Na-3 {CS?PL 200 Kg 19.2 Xwh 25.0 XwW

rx 183 Kg 112. 0 XWh 11.0 XKW
383 Kg 131.2 Xwh 40.0 KW

Ni-Fe (NIF225) 247 Kg 13.1 Kwh 21 . 2 KWd

rx 136 Kg 115. 0 Xwh 14.5 XKW
433 Kg 129.i XWwh 41.7 XKW

Ni -Zn (Delco-Remy) 208 Kg 10.8 Kwh 25.0 KW

rx 189 Kg 120.0 Xwh 15.0 KW
397 Kg 130.8 KWwh 40.0 Kw

Pb-AC (EV-5T) 411 Kg 13.2 Kwh 25.5 KW

rx 186 Kg 116.0 XWh 14.5 KW
597 Kg 129.2 Kwh 40.0 Kw

Pb-Ac (GC-6V=-200) 306 Kg 6.7 KwWh 24.5 KW

rx 192 Kg 124.0 Kwh 15.5 KW
498 Kg 130.7 Kwh 40.0 Kw
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DESI GNS: | NTERCI TY SCENARI O, AUTOMOBI LE
SENSI TIVITY ANALYSI S

480 m

Ener gy? 88. 53 (@n=0.25)

Transm Ef f ? 0.70

Total Energy = 126.47 Kwh

Power ? 40. 0 Kw

Driving tinme? 8.00 h

Veh.Weight? 1400

Kg
Kg (Target battery and rx weight)

(of the Spec.E and

Veh.Weight/4 = 350
Sensit.Factor? -2 0%
EV:

Desi gned for 80% DOD of
Na-S (CSPL)

Ni-Fe (NIF225)

Ni- Zn (Delco-Reny)

Db- Ac (EV-5T)

Pb-Ac (GC-6V=-200)

HYV:

Designed for 80% DOD of
Na-S (CSPL)

rXx

Ni-Fe (NIT225;

Ni-Zn (Del co-Reny)

rx

Pb- Ac (EV-ST)

rXx

Pb- Ac (GC-6V-200)

rx

the battery.

2058
3729
3800
6175
8982

the battery.

250
183

- —————————————— —————— —— — T ——— — i — - —_—————
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158.
158.
158.
i 58.
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Kwh
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KwWh
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328.
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DESI GNS: |INTERCITY SCENARI O,  AUTOMOBI LE
SENSI TIVITY ANALYSI S

480 mi

Energy? 88. 53 (@ n=0.25)

Transm.E££f? 0.70

Total Energy = 126.47 KWh

Power ? 40.0 KXW

Driving time? 8.00 h

Veh. Wei ght ? 1400 Kg _
Veh.Weight/4 = 350 Xg (Target bat tery and rx weight;
Sensit.Facteor? -30% (of the spec.E and Spec.?)

EV:

Desi gned for 80% DOD otf the battery.

Na-3 (CSPL) 2353 Xg 158.1 Xwh 214.1 XW
Ni-Fe (NIF225) 4261 Kg 153.1 XKWh 328.1 Xw
Ni-Zn (Delco-Remy) 4343 Kg 133.1 KWh 364.8 KW
Pb-Ac (zy-5T) 7058 Xg 158.1 XWh  306.3 XW
Pb-Ac (GC-6V-200) i 0266 Kg 158.1 XwWh 574.9 XW
HV:
Desi gned fcr 80% DOD of the battery.
Na-3 (CSPL) 286 Xg 15.2 Xwh 256.0 Kw
rx 133 Kg 112.0 KWh C KXW
469 Kg 131.2 Xwh 40.0 XW
Ni-Fe (NIF225) 353 Kg 13.1 XWh 27.2 XW
ry 136 Kg 115.0 Kwh 1, 5aIN’
539 Kg 129.1 XWwh 11,7 KW
Ni - Zn (Del co- Reny) 298 Kg 10. 8 Kwnh 25.0 Xw
r¥ 189 Kg 120.0 KXwh 18.0 KW
487 Kg 130. 8 KwWh 40. 0 &3
Pb- Ac (EV-5T) 588 Kg 13.2 Kwh 25.5 KW
rx 186 Kg 116. 0 Kwh 14.5 Kw
774 Kg 129.2 Kwh 40.0 KW
Pb-Ac  (GC-6V-200) 438 Kg 6.7 KWh 24.5 KW
rx 192 Kg 124. 0 Kwh 15.5 Kw
630 Kg 130. 7 KWh 40. 0 Kw

D- 40



DESI GNS: LOCAL BUS
SENSI TIVITY ANALYSI S

120 m

Ener gy? 180. 43 (@ n=0.25)

Transm Eff ? 0.70

Total Energy = 257.76 KWh

Power ? 175.0 KW

Driving tinme? 13.08 h

Veh.Weight? 13605 Kg

Veh.Weight/4 = 3401 Kg (Target battery and rx weight)
Sensit.Factor? 30% (cf the Spec.Z and 3Sgec.?)

Desi gned for 80% DcD cf the battery.

Na-S (CSPL) 2582 Kg 322. 2 XWh 436.2 XKW
Ni-Fe (NIF225) 4676 Kg 322.2 Xwh 668. 7 XKW
Ni-Zn (Delcc-Remy) 4766 Kg 322.2 XWh 743.5 XKW
Pb- AC (zZv-5T) 7745 Kg 322. 2 XwWh 624.3 XKW
PS-AC (GC-6V~-200) 11266 Kg 322.2 KWh 117:1.6 KW
HY
Designed for 80% CCD of the battary.
Na-S (CSPL) 962 Kg 120. 0 Xwh i62.5 XKW
rx 174 Kg 153. 5 Kwh 12. 5 KW
1136 Kg 233. 5 KWh 17-5. 0 XKW
Ni-Fe (NIFzZZZ) 1119 Kg 77.1 Kwh 160 . 0 XKW
ri ‘ 189 Xg 1 96.2 Kwh 15.0 XA

Ni-Zn {(Delcc-Remy) 1022 Kg 69.1 Kwh 159.5 KW
r< 192 Kg 202.7 Kwh 15.5 Kw

1214 Kg 271.9 Kwh 175.0 KW
Pb- AC (Ev-5T) 1985 Kg 82.6 Kwh 160.0 XKW
I x 189 Kg 196. 2 Kwh 15.0 Kw

Pb- AC ( GC-6V-200) 1547 Kg 44.2 KWh 160.9 Kw
rx 201 Kg 222.4 Kwh 17.0 KW
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DESI GNS: LOCAL BUS
SENSI TIVITY ANALYSI S

120 m

Ener gy? 180. 43 (@ n=0.25)

Transm.Ef£f? 0.70

Total Energy = 257.76 KwWh

Power ? 175.0 Kw

Driving tine? 13.08 h

Veh.Weight? 13605 Kg _

Veh.Weight,/4 = 3401 Kg (Target battery and rx weight)

Sensit.Factor? 20% (of the Spec.X and Spec.P)}

T

Desi gned for 80% DOD of the battery.

Na-S ( CSPL) 2797 Kg 322.2 Xwh 436.3 KW

Ni-Fe NIFZZS& 5066 Kg 322.2 KWh  668.7 XW

Ni-zn %Del co- Reny) 5163 Kg 322.2 XWh 743 .5 XW

Ph-Ac (EV-5T) 8391 Kg 322.2 Xwh 624 .3 XW

Ph -AC {GC-5V-200) 12204 Kg 322.2 XKwh 1171.6 Xw

HV:

Designed f=r 80% DCD of the battery

Na-3 (CSPL) 1042 Kg 120.0 KWh  152.S XKW

X 174 Kg 16%.% KWh ~ 12.5 KW
1216 Kg 283. 5 KWh  175.0 KW

Ni-Fe (NIF22z5 1212 Kg 77 .1 KWh 150.0 KW

X 139 Kg 156.2 KWh 15.0 KW

1401 Kg  273.3 Kwh  175.0 KW
Ni-Zn (Celco-Remy) 1108 Kg 69.1 KWh 159.5 Kw
iy 192 Kg 202.7 Kwh 15. 5 KW
"7 1300 Kg  271.9 Kwh  175.0 Kw

Pb-Ac (EvV-35T) 2151 Kg 82.6 Kwh 160. 0 Kw

rx 189 Kg 196.2 KWh 15.0 Xw
2340 Kg 278.8 Kwh 175.0 KW

Pb- AC (GC-6V-200) 1676 Kg 44.2 Kwh 160.9 KW

r X 201 Kg 222.4 KwWh 17.0 Kw
1877 Kg 266. 6 Kwh 177.9 Kw
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DESI GNS: LOCAL BUS
SENSITIVITY ANALYSI S

120 mi

Ener gy? 180. 43 (@ n=0.25)

Transm Eff? 0.70

Tctal Energy = 257.76 Xwh

Power ? 175.0 KW

Driving tine? 13.08 h

Veh .Weight? 13605 Kg

Veh.Weight/4 = 3401 Kg (Target battery and rx weight)
Sensiz.Factor? 0% {of the Spec.E and Spec.?}

=TT,

Designed for 80% COD cf the kattery.

Na-3 { CSPL) 3356 Kg 322.2 Kwh 436. 3 XwW
Ni-re (\WED2RL 6079 Kg 322. 2 KWh 668.7 KW
¥i-2n (Delco—-Remy) 6196 Kg 322.2 KwWh 743.5 KW
Pb-AC (EV=-3T 10069 Kg 322. 2 KWh  624.3 KW
Pb -ac {(GC-56V-200) 14645 Kg 322.2 XwWwh 1171.6 XKW
v

Na-3 {(CSPL) 1250 Kg 120.0 Kwh 162.5 XKW
paple i 74 Kg 153.5 KWwh 12.5 KW
1424 Kg 283.5 Kwh 175.0 Xw
Ni-Fe (NIF22%8 1455 Kg 77.1 Xwh 160 . 0 XKw
rx 133 Kg 196. 2 Kwh 15.0 K«
1544 Kg 273.3 Kwh 75, 0 KW
Ni-Zn (Delco-Remy) 1329 Kg 69.1 XKwh 159.5 KW
rx 192 Kg 202.7 Xwh 15.5 KW
1521 Kg 271 .9 KwWh 175.0 KW
Pb- Ac (ZV-5T) 2581 Kg 82.6 Kwh 160.0 Kw
rx 139 Kg 196.2 Kwh 15.0 KXW
2770 Kg 278.8 Kwh 175.0 KW
Pb-Ac  (GC-6V-200) 2011 Kg 44.2 Kwh 160.9 KW
rx 201 Kg 222.4 Kwh 17.0 KW
2212 Kg 266.6 KwWh 177.9 KW
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DESI GNS: LOCAL BUS
SENSI TIVITY ANALYSI S

120 m

Ener gy? 180. 43 (@ n=0.25)

Transm Eff? 0.70

Totai Energy = 257.76 KWh

Power ? 175.0 KW

Driving tine? 13.08 h

Veh.Weight? 13605 Kg

Veh.Weight/4 = 3401 Kg (Target battery and rx weight)

Sensit.Factor? -20% (of the Spec.E and Scec.P)

EY:

Designed for 808 DOD of the battery.

Na-3 (CEPL) 4195 Kg 322.2 Xwh 436.3 XKW

Ni-F2 (NIF225) 7599 Kg 322.2 ZXwh 668.7 XKW

Yi-In ‘Delcc—-Remy) 7745 Kg 322.2 KWh 743.5 XKW

Pb- AC (Z7-5T7) 12586 Kg 322 . 2 Xwh 624.3 XKW

Pb-Ac (GC-58V-200) 12307 Kg 322. 2 X#h 1171.6 KW

HV:

Designed £or 80% DCD of the zattary

Na-53 CSPL) 1563 Kg 120.0 XWh 162.5 XKW

rx 174 Kg 163 . 5 XWh i2.5 KW
1737 Kg 2 83.5 XWh 175.0 XKW

Ni-F= (MNIF22E5; 1318 Kg 77.1 XKWh 150.0 KW

r 139 Kg 156 . 2 Kwh 15.0 KXW
2007 Kg 273.3 Kwh 175.0 Kw

Ni-Zn {Celcc-Remy) 1561 Kg 69.1 Xwh 159.5 KW

rX 192 Kg 202.7 KWh 15.5 Kw
1853 Kg 271.9 Kwh 175.0 XW

Pb-Ac { ZV-5T) 3226 Kg 82.5 KWh 160.0 KW

r X 189 Kg i 96.2 Kwh 15.0 KW
3415 Kg 278.8 Kwh 175.0 KW

Pb-Ac (GG 6V-200) 2514 Kg 44.2 Kwh 160.9 KW

r X 201 Kg 222.4 KWh 17.0 Kw
2715 Kg 266. 6 Xwh 177.9 Kw

D- 44



120 m

Ener gy?
Transm Eff ?
Totai Energy

Power ?
Driving time?

Veh.Weight?
Veh.Welight/4

Desi gned £cr

Na-S  (cspL;

Ni-Fe (NIFZZE
NI -Zn [(Delco-
Pb~Ac (ZV-3T)
Ph=-Ac (GC-5V-
HY

Cesigned =Z2or

Ni-Zn (Delcc-
rx

Pb-Ac (ZV-5T)
rX

Pb- Ac
rx

(GC- 6V-

DESI GNS:

LOCAL BUS

SENSI TIVITY ANALYSI S

180. 43
0.70
257. 76

175.0
13.08

13605
= 3401

200)

(@ n=0.25)

Kg (Target battery and rx weight)
{of the Spec.Z and Spec.P)
the battery.

4795 Kg 322.2 Xwh 436. 3 KW

8685 Kg 322.2 XWh 668. 7 KW

8852 Kg 322.2 Kwh 743.5 KW

14384 Kg 322.2 KWh 624.3 KW
20922 Kg 322.2 KwWwh 117'1.6 KW

the battary

1786 Kg 120.0 Kwh 162.5 KW

171 Kg 153. 5 KWwh 12.5 KW

1960 Kg 283.5 KWh 175.0 KW

2078 Kg 7.1 KWh 160.0 Kw

189 Kg 196.2 KwWh 15. 0 KW

2267 Kg 2 73.3 KWh 175.0 Kii

1899 Kg 69.1 Kwh 159.5 KW

192 Kg 202.7 Kwh 15.5 Kw

2091 Kg 271.9 Kwh 175.0 KW

3687 Kg 82.6 KWwh 160. 0 KW

189 Kg 196.2 Kwh 15.0 Kw

3876 Kg 278.8 KWh 175.0 Xw

2873 Kg 44.2 KWh 160.9 KW

201 Kg 222.4 Kwh 17.0 Kw

3074 Kg 266.6 KWwh 177.9 Kw
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DESI GNS: | NTERCITY BUS
SENSITIVITY  ANALYSI S

480 mi

Energy? 764. 05 (@ n=0.25)

Transm.Ef£? 0.70

Total Energy = 1091.50 Kwh

Power ? 300.0 KW

Driving tinme? 8.00 h

Veh. Wei ght ? 13605 Kg _

Veh.Weight/4 = 3401 Kg (Target battery and rx weight)

Sensit.Facter? 30% (of the Spec.Z and Spec.?P)

EV:

Designed for 80% DOD of the kpattary.

Na-S (CSPL) 10932 Kg 1364.4 XWh 1847.6 KW

Ni-re (NIF228) 19802 Kg 1364.4 KWh 2831.7 KW

Ni-Zn (Delco-Remy) 20183 Kg 1364.4 XWh 3148.6 KW

Pb- AC (EV-3T) 32797 Kg 1364.4 XwWh 2643.5 KW

Pb- Ac (GC-6V-200) 47705 Kg 1364.4 KwWh 4961.4 XKW

Hv:

Designed for 80% DOD cf the batteary.

Na-S (CSPL) 1036 Kg 129.2 Kwh 175.0 KW

rx 842 Kg 1000. 0 Kwh 125.0 KW
1378 Kg 1129. 2 Kwh 300.0 KW

Ni-Fe (NIF225; 1139 Kg 81.9 Kwh 170.0 KW

rx 872 Kg 1040.0 Kwh 130.0 XW
2061 Kg 1121.9 XwWh 300.0 KW

Xi -Zn (Delco-Remy) 1090 Kg 73.7 Kwh 170.0 KW

rx 872 Kg 1040. 0 Kwh 130.0 KW
1962 Kg 1123.7 Kwh 300.0 Kw

Pb- Ac  ( XV-5T) 2109 Kg 87.7 Kwh 170.0 Kw

rx 872 Kg 1040.0 Kwh 130.0 KW
2981 Kg 1127.7 Kwh 300.0 Kw

Pb-Ac  (GC-6V-200) 1587 Kg 45.4 Kwh 165.0 KW

rx 902 Kg 1080.0 KWh 135.0 KW
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DESIGNS: | NTERCI TY BUS
SENSI TIMITY ANALYSI S

480 m

Ener gy? 764. 05 (@ n=0.25)

Transm Eff ? 0.70

Total Energy = 1091.50 Kwh

Power ? 300.0 Xw

Drivins tine? 8.00 h

Veh.Weight? 13605 Kg _
Veh.Weight/4 = 3401 Xg (Target battery and rx weight)
Sensit.Factor? 20% rof the Spec.Z and Spec.P)

EV.

Desi gned fcr 80% DOD of the battery.

Na-3 (CSPL) 11844 Xg 1364.4 Kwh 1347.6 XW
N!-Fe (NITz25 21452 Kg 1364.4 KWh 2831 7 Xw
N -Zn (Delcc-Renmy) 21365 Kg 1364.4 Kwh 3148.6 Xw
Pb-Ac (EV-5T; 35531 Xg 1364.4 XKwh 2643.5 KW
Ph—-AcC (GC-5V-200) 51631 Xg 1364.4 XWh 4961.4 KW
HV:

Desiagned f£cr 80% CCD of tThe katteary.

Na-S (CSPL) 1122 Kg 129. 2 XWh 175.0 Xw
i 842 Kg 1000. 0 Xwh 125.0 XwW

Ni -Zn (Delcc-Remy) 11381 Kg 73.7 Kwh 170.0 Kw

Pb- Ac (XV-X) 2285 Kg 87.7 Xwh 170.0 Xw
rx 372 Kg 1040. 0 Kwh 130.0 xw

Pb- Ac (GC-6V-200) 1719 Kg 45. 4 KwWh 165. 0 KW
rx 902 Kg 1080. 0 Kwh 135.0 KW
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DESI GNS: |INTERCITY BUS
SENSITIVITY ANALYSI S

480 mi

Energy? 764. 05 (@ n=0.25)

Transm Eff ? 0.70

Total Energy = 1091.50 XWh

Power ? 300.0 Kw

Driving tine? 8.00 h

Veh. Wei ght ? 13605 Kg _
Veh.Weight/4 = 3401 Xg (Target rattery and rx weight)
Sensit.Factor? 0% {of the Spec.Z and Spec.P)

EV:

Designed fsr 80% DOD of <the kattary.

Na-S { CSPL) 14212 Kg 1Z64.4 XKWh 1847.6 KW
Ni-Fe (NIF225) 25743 Kg 1364.4 KWh 2331.7 KW
Ni-zZn (Del co- Reny) 26238 Kg 1364.4 XWh 3148.6 XW
PS-AC (EV-3T) 12637 Kg 12364.4 KWh 2643.5 KW
PS-AC (GC-6V=-200) 52017 Kg 1364.4 KWh 4961.4 KW
HV:

Designed for 80% DOD of the batiasry.

Na-S {CSPL) 1345 Xg 129.2 KWh 175.0 KW
r¥ 342 Xg 1000.0 KWh 12280 XKW

Ni-F= (NIFz:2S ! . 170,
r¥ 272 Xg 1340.0 KWh 130.0 Xw

Ni -zn (Del co-Reny; 1417 Kg 73.7 Kwh 170.0 Xw
rx 272 Kg 1040.0 Kwh 130.0 KW

Pb- AC (EV-3T) 2742 Kg 87 7.7 KWh 170.0 KW
I x 872 Kg 1040. 0 Kwh 130.0 Kw

Pb-AC (GC-6V-200) 2063 Kg 45. 4 Kwh 165.0 KW
rx 902 Kg 1080. 0 Kwh 135.0 Kw
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DESI GNS: |INTERCITY BUS
SENSITIVITY ANALYSI S

480 m

Energy? 764. 05 (@ n=0.25)

Transm.Ef£f? 0.70

Total Energy = 1091.50 Kwh

Power ? 300.0 Kw

Driving tinme? 8.00 h

Veh.Weight? 13605 Kg .
Veh.Weight/4 = 3401 Kg (Target battery and rx weight)
Sensit.Factor? -20% {of the Spec.Z and 3pec.P!
EV:

Designed for 80% DOD of the battery.

Na-S { 23S?L) 17763 Xg 1354.1 XwWwh 1347.5 KW
Ni -"e (NIF22%} 22179 Kg 1264.4 XWh 2831.7 XW
Ni-Za (Delco-Remy) 32797 Kg 1364.4 XWh 3148.6 XKW
Ph=AC [jam.:, 53296 Kg i364.1 XKWh 2643.5 KW
Pb-Ac (GC-6V=200) 77521 Kg 1354.4 XWh 4961.4 KW
qv @

Designed <fcr 80% ZCD of the battery.

Na-S§ (C3PL; 1583 Kg 129.2 XWh 175.0 KW
r¥ 342 Kg 1000. 0 Kwh 125. 0 XW

Ni-Fe (NIFz223; 1922 E(C_: 31.3 Kwh 170.0 KXW

Ni-Zn (Del co-Reny) 1771 .7 .
rx 872 Kg 1040.0 Xwh 130.0 KW

Pb-Ac (EV-5T) 3427 Kg 8 7.7 Kwh 170.0 KW
r X 872 Kg 1040. 0 KwWh 130.0 Kw

Pb-Ac (GG 6V-200) 2578 Kg 45. 4 KWh 165.0 KW
r X 902 Kg 1080. 0 Kwh 135. 0 Kw
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DESI GNS: | NTERCI TY BUS
SENSI TIVITY ANALYSI S

480 m

Ener gy? 764. 05 (@n=0.25)

Transm Eff ? 0. 70

Total Energy = 1091.50 Kwh

Power ? 300. 0 Kw

Driving tinme? 8.00 h

Veh.Weight? 13605 Kg _
Veh.Weight/4 = 3401 Kg (Target battery and rx weight)
Sensit. Factor? -30% (of the Spec.E and Spec.P)

EV:
Desi gned for 80% DOD of the battery.

Na-S (CSPL) 20303 Kg 1364.4 Kwh 1347.6 KW
Ni -Fe (NIF225) 36776 Kg i364.4 Kwh 2331.7 Xw
Ni -Zn Delco-Remy) 37483 Kg i364.4 XKWh 3148.6 KW
Pb- AC (EV-ST) 60910 Kg 1364.4 XWwh 2643.5 KW
Pb- Ac (GC-6V-200) 38596 Kg 1364.4 KwWwh 4961.4 XwW
HvV:

Designed for 83% EOD of the battery.

Na-S (CSPL) 1923 Kg 129.2 Xwh 175.0 Kw
rx 842 Kg 1000. 0 Kwh 125.0 Xw

Ni -Fe (NIF225) 2208 Kg 31.9 Kwh 170.0 Kw
rx 372 Kg 1040. 0 XWh 130. 0 Kw

Ni -Zn (Del co- Reny) 2024 Kg 73.7 .
rXx 872 Kg 1040.0 Kwh 130.0 Kw

- ———— i —————— . — —  ——" — — — o ————— . ————

Pb- Ac (EV-5T) 3917 Kg 37.7 Kwh 170.0 XKW
r X 872 Kg 1040.0 XwWh 130.0 Kw

Pb- Ac (GC-6V-200) 2946 Kg 45.4 Kwh 165. 0 KW
r X 902 Kg 1080. 0 Kwh 135.0

— — —————— — — ————— — . — T —— —— . ——————
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APPENDIX E. DESIGNS WITH AIR CONDITIONING



DESI GNS: RESI DENTI AL POSTAL, MAIL DELIVERY VEH.
W/ AR CONDI TI ONER (13m1)

Ener gy? 2.56 (@ n=0.285)

Transm Ef f ? 0.70

A . C. Power? 2.5 KW

Total Energy = | 0. 98 XWh

Power ? 15.0 Kw

Driving tinme? 2.93 h

Veh.Weilght? 1400 Kg

Ven.Weight, /4 = 350 Xg (Target rattery and rx weight;

Sensit.Factzr? 2% (2f the Spec.Z and Spec.r?

EV:

Designed fsr 80% DOD of the battary

Na-S (CSPL) 143 Kg 13.7 Xwh 13.3 XKW

Ni-Fe (NIF225) 259 Kg 12 .7 KWh 28.3 XW

Ni-Zn (Delcc-Remy) 254 Xg 13.7 XWh 31.7 XKW

FS-AC (EV-5T) 429 Kg 1.7~ XWh 25.56 KXW

Ph-Ac (GC-5V-200) 624 Kg 13.7 XWh 43.9 XKW

HV:

Designed fzcr 80% DCD cf the tattary

Na-S  (CSPLj/r 138 Kg 10.3 Xwh 4.0 KA

r¥ 40 Xg 2.9 KWh 1.0 XW
143 Kg 13.3 Xwh 13 .0 XW

Ni-Fe (NIFZ2Z3) 121 Xg 5.4 XKWwh 12.2 XKW

rx 50 Kg Z.% Kwh 2.0 KXW
171 Xg 12.2 XWh 3.2 KW

Ni-Zn (Delcc-Remy) 134 Kg 5.4 XWh 2.5 XW

rx 54 Kg 1.3 XWh 2. 5 KW
158 Kg 12.7 XWh 5.0 KW

Pb- AC (EV-5T) 210 Kg 6.7 XKwh 13.9 XW

rx 50 Kg 5.9 KwWh 2.0 XW
260 Kg 12. 6 KWh 15.0 XwW

Pb-AC (GC-6V-200) 150 Kg 3.3 Kwh 12.0 Kw

rx 57 Kg 8.8 KWh 3.0 Kw
207 Kg 12.1 Kwh 15.0 Kw
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DESI GNS: SMALL DELI VERY, M N VAN

W/ AR CONDI TI ONER (100mi)

Ener gy? 31.04 (@ n=0.25)

Transm Ef f ? 0.70

A.C. Power? 3.5 Kw

Total Energy = 69. 79 Kwh

Power ? 50. 0 Kw

Driving tinme? 7.27 h

Veh.Weight? 2720 Kg

Veh.Weight,/4 = 680 Kg (Target battery and rx weight)

Sensit.Factor? 04 (of the Spec.Z and Spec.?)

EV.

Desi gned for 80% DOD of the battery.

Na-S (CSPL) 909 Kg 87.2 XwWh 118.1 XW

Ni -Fe (NIF225) 1646 Kg 87.2 XKwh 131, 1 KXW

Ni -Zn (Del co- Reny) 1678 Kg 87.2 KWwh 201.3 Kw

Pb-Ac (EV-3T) 2726 Kg 8 7.2 Kwh 169.0 Xw

Pb- Ac (GG 6V-200) 3965 Xg 87.2 Kwh 217.2 KW

HV:

Desi gned Zor 80% DOD of the battery.

Na-S (CSPL) 341 Kg 32 .7 Xwh 14,2 KW

rx 113 Kg 43.6 XWh "6.0 Xw

T 454 Kg 76.3 XWh  50.3 XKW

Ni-Fe (NIT225) 386 Xg 23.5 KWh 12, 5X0

rx 139 Kg 54.5 Kwh 1.5 KW
525 Kg 75.0 Kwh 3. 0K

Ni -Zn (Del co- Reny) 367 Kg 19.1 Kwh 44.0 KW

rx 139 Kg 54.5 Kwh 7.5 KW

506 Kg 73.6 xWh  51.5 Kw

Pb-Ac (EV-5T) 685 Kg 21.9 Kwh 42.5 KW

rx 139 Kg 54.5 Kwh 7.5 KW
824 Kg 76.5 Kwh 50.0 Kw

Pb- Ac (GC-6V-200) 519 Kg 11.4 Kwh 41.5 Kw

rx 150 Kg 61.8 Kwh 8.5 KW
669 Kg 73.2 Kwh 50.0 Kw

E-2



DESI GNS: LONG DELI VERY "A", VAN

w/ AR CONDI TI ONER (100mi)

Ener gy? 43. 80 (@ n=0.25)

Transm Ef f ? 0.70

A.C. Power? 3.75 KW

Total Energy = 89.16 Kwh

Power ? 60.0 KW

Driving tine? 7.09 h

Veh.Weight? 3400 Kg

Veh.Weight/4 = 350 Kg (Target battery and rx weight)

Sensit.Factor? 0% (of the Spec.Z and Svec.?)

EV:

Desi gned for 80% DCD of the battery.

Na-S (CSPL) 1161 Kg 111.4 Kwh 150.9 xw

Ni-Fe (N F225) %%2% &g 111. 4 Xwh %g%% KW

Ni-Zn (Del co-Re g 111.4 XKwh . XKW

Pb- Ac ((EV—ST) ) 3483 Kg 111.3 Kwh 215.9 XwW

Pb- AC ( GG 6V-200) 5066 Kg 111. 4 Xwh 405.3 Xw

HV.

Designed for 80% DOD of the battary.

Na-S (CSPL) 396 Xg 33.0 xwh 51.3 XwW

rx a 150 Kg 60. 3 KWh 8 .2 XW
546 Kg 98.3 Xwh 50. 0 XW

Ni-Fe (NIF225) 135 Kg 24.1 Xwh 20,0 KXW

rx 159 Kg 70.3 KWh 10.0 XW
¢4 Xg 5.0 Kwh 50 XA

Ni -Zn (Del co-Reny) 413 Kg 21.5 Xwh 49.5 XW

rx 162 Kg 71,4 KWh 10. : XW
575 Kg 95.9 Kwh 60 . ¢ XW

Pb- Ac (EV-5T) 806 Kg 2 5.8 Kwh 50. 0 Xw

rx 159 Kg 70.9 Xwh 10.0 Xw
965 Kg 96. 7 Kwh 60.0 Xw

Pb- Ac (GC- 6V-200) 635 Kg 14.0 Xwh 50.8 KW

r X 165 Kg 78.0 Kwh 11.0 KW

"800 Kg 92.0 KWh  61.8 KW
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DESI GNS: LONG DELI VERY "B", VAN _
W/ AR CONDI TI ONER (150m)

Ener gy? 66. 26 (@ n=0.25)

Transm Ef f ? 0.70

A C. Power? 3. 75 Kw

Total Energy = 124.66 Kwh

Power ? 60.0 KW

Driving tinme? 8.00 h

Veh. Wi ght ? 3400

*f(g :
g (Target battery and rx weight)

Veh.Weight/4 850

Sensit.Factor? 0% (cf the sSpec. Z and Scec. P)
EV
Desi gned for 80% DOD of the battery.

- 1523 K 155.3 XKwh 201 .3 KW
N Be (WFE235) 3340 K§ 15,8 ®Wh 323 3 X
Ni -Zn ( Del co- Reny) 2997 Kg 155.3 KwWh 359.6 XKW
Pb- AC (EV-5T) 4869 Kg 155. 8 XKwh 301. 9 XW
Pb- Ac (GC-6V-200) 7083 Kg 155. 3 Xwh 566.6 Xw
HV:

Desi gned for 80% DOD of the kattary.
Na-S (CSPL) 373 Kg 35.8 Kwh 43.35 XW
rx 171 Kg 96. 0 XWh 12.0 KW
7777541 Kg 131.8 KWh 60.5 X
Ni-Fe (NIF225) 423 Kg 22.4 Xwh 45.2 KW
N 130 Xg  10s. 0 KWh  13.5 Xw
"7 7503 Kg o 130.4 XWh  60.0 X
Ni - Zn (Del co- Reny) 400 Kg 20.3 Xwh 48. 0 KXW
rx 130 Kg 108.0 Xwh 13.5 Xw
————— 530 Kg 128.8 XWh  61.5 Xu
Pb- Ac ( XV-5T) 750 Kg 24.0 Kwh 46.5 Kw
rx " 180e Kg ) 198.0 KWh 13.5 XKW
930 Kg  132.0 Kwh 60.0 KW
Pb- Ac ( GC- 6V- 200) 569 Kg 12.5 Kwh 45.5 Kw
I x 186 Kg 116. 0 Kwh 14.5 KW
"T77755 kg 128.5 KWh  60.0 KW
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DESICGNS: CITY SCENARI O AUTOMOBI LE

W/ AR CONDI TI ONER (60m)
Ener gy? 11. 14 (@ n=0.25)
Transm Ef f ? 0.70
A.C. Power? 3 KW
Total Energy = 20. 86 Kwh
Power ? 40. 0 xw
Driving tine? 1.65 h
Veh.Weight? 1400 Kg _
Veh.Weight/4 = 350 Kg (Target battery and rx weight)
Sensit.Factor? 0% {of the spec.Z and Scec.?)

EV.
Designed for 80% DOD of the battery.

Na-S (CSPL) 308 Kg 29.5 Kwh 40.0 xw
Ni-Fe (N F225) 492 Kg 25.1 KWh 4.1 KW
Ni- Zn (Delco-Remy) 502 xgQ 26.1 Xwh 60 2 XKW
Pb- Ac (EV-5T) 815 xg 26.1 KwWh 50.5 xw
Pb- AC (cC-6V-200) i85 Xg 26.1 Kwh 94.8 XwW
H .
Designed for 80% DOD of the battery.
Na-S (CSPL) 0 xg 0.0 XKwh 0 XW
rx 0 xg 0.0 Kwh 0.0 xw
0 xg 0.0 KWh 0.0 W
Ni-Fe (NIF223) 323 Xg 17.1 KwWh 35.5 KW
rx 96 Kg .4 XWh 4.3 KW
419 Xg 24.3 KWh 40.0 KW
Ni -Zn (Delco-Remy) 288 Kg 15.0 Xwh 34.5 KXW
rX 108 Kg 9.1 Kwh 5.5 Kw
396 Kg 24.0 Kwh 40. 0 KW
Pb- Ac (EV-5T) 589 Xg 18.9 Kwh 36.5 XW
rx 74 Kg 5.8 Kwh 3.5 xw
663 Kg 24.6 Kwh 40.0 xw
Pb- Ac (GC-6V-200) 394 Kg 8.7 Kwh 31.5 KW
rXx 150 Kg 14.0 Kwh 8.5 XW
544 Kg 22.7 Kwh 40.0 xw
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DESIGNS: LARGE METROPOLIS "A", AUTOMOBILE

W/ AR CONDI Tl ONER (150m )

Ener gy? 28. 25 (@ n=0.25)

Transm Ef f ? 0.70

A . C. Power? 3 KW

Total Energy = 49. 69 Kwh

Power ? 40.0 Kw

Driving tinme? 3.11 h

Veh. Wi ght ? 1400 Kg _ _

Veh.Weight/4 = 350 Kg (Target battery and rx weightj

Sensit.Factor? 0% (of the Spec.E and Spec.DP)

EV:

Designed for 80% DOD of the battery.

Na-S (CSPL) 647 Kg 62.1 XWh 84.1 Xw

N1- Fe (NIF225) 1172 Kg 62.1 Kwh 128.9 Xw

Ni - Zn (Del co- Reny) 1194 Kg 62.1 Xwh 143.3 XwW

Pb-Ac (EV~5T) 1941 Kg 62.1 Kwh 120.3 XwW

Pb- Ac ( GC-N-200) 2823 Kg 62.1 Xwh 225.9 KW

HY

Desi gned for 80% DOD cf the battery.

Na-S (CSPL) 227 Kg 21.8 Kwh 29.5 Kw

rXx 162 Kg 32.7 Kwh 10.5 Kw
389 Kg 54.4 Xwh 43.0 XW

Ni-Fe (NIF225; 255 Kg 13.5 Kwh 28. 1 KW

paple 174 Kg 38.9 Kwh i2.5 KW
429 Kg 52.4 Kwh 40.6 KW

Ni -Zn (Del co- Reny) 225 Kg 11.7 Kwh 27.0 Xw

rx 177 Kg 40.4 Xwh 13.0 Kw
402 Kg 52.1 Kwh 40.0 KW

Pb- Ac (EV-5T) 444 Kg 14.2 KXwh 27.5 Kw

rx 174 Kg 38.9 Kwh 12.5 KW
618 Kg 53.1 Kwh 40.0 Kw

Pb- Ac (GC- 6V-200) 319 Kg 7.0 Kwh 25.5 Kw

rx 186 Kg 45.1 KWh 14.5 KW
505 Kg 52.1 Kwh 40.0 KW
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DESI GNS: LARGE METROPOLIS "B"™, AUTOMOBILE
W/ AR CONDI TI ONER (200m )
Ener gy? 37.66 (@ n=0.25)
Transm Eff ? 0.70
A.C. Power? 3 KW
Total Energy = 6 6 2 2 Kwh
Power ? 40.0 Kw
Driving tinme? 4.14 h
Veh. Wi ght ? 1400 Kg
Veh.Weight/4 = 350 Kg (Target battery and rx weight)
Sensit. Factor? 0% (of the Spec.Z and Spec.?)
EV:
Designed for 80% DOD of the battery.
Na- S CSPL 862 Kg 82.8 Kwh ii2.1 Kw
N - Fe %NI F225) 1562 Kg 82.8 Kwh 171.8 KW
Ni - Zn EDeI co- Reny) 1592 Kg 82.8 Kwh 191. 0 KW
Pb- Ac (XV-5T) 2587 Kg 82.8 Kwh 160.4 KW
Pb- Ac (GC~-56V~200) 3763 Kg 82.8 Kwh 301 .0 KW
HV:
Desi gned for 80% DOD of the battery.
Na-S (CSPL) 215 Kg 20. 7 Xwh 28.0 KW
rx 171 Kg 49.7 Xwh 12.0 KW
T 386 Kg 70.4 Xwh  40.0 Kw
Ni-Fe (NIF225) 244 K 12.9 Xwh 26.8 KW
paple 180 Kg 55.9 KWhe e13.5 KA
424 Kg 68.8 Kwh 40.3 XW
Ni -Zn (Del co- Reny) 217 K 11.3 KWh 26.0 KW
rx 183 Kg 58.0 Kwh 14.0 KW
400 Kg 69.2 Kwh  40.0 Kw
Pb- Ac ( XV-5T) 427 Kg 13.7 Kwh 26.5 KW
rx 180 Kg 55.9 Kwh 13.5 KW
607 Kg 69. 6 Kwh 40.0 Kw
Pb- Ac (GC-6V-200) 313 Kg 6.9 Kwh 25.0 KW
rX 189 Kg 62.1 KwWh 15.0 KW
————— 502 Kg 69.0 KWh  40.0 Kw
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DESI GNS: | NTERCI TY, AUTOMOBI LE

W/ AR CONDI TI ONER (480m )
Ener gy? 88. 53 (@ n=0.25)
Transm Eff ? 0.70
A.C. Power? 3 KW
Total Energy = 150.47 KWwh
Power ? 40.0 KW
Driving tine? 8.00 h
Veh. Wei ght ? 1400 Kg
YVeh.Weight/4 = 350 Kg (Target battery and rx weight
Sensit.Factor? 0% (of the Spec.EZ and Spec.?)
EV:
Designed for 80% DOD of the battery.
Na- s (CSPL) 1959 Kg 188.1 KWh 254.7 KW
Ni —Fe (N F225) 3549 Kg 188.1 Kwh 390.4 KW
Ni -Zn (Del co-Reny) 3617 Kg 188.1 XWwh 434.1 KXW
Pp—Ac (SV-5T) 5878 Kg 188.1 Xwh 364.4 XKW
Ppb-Ac (GC6-V-200) 8550 Kg 188.1 KWh 684.0 Kw

HY .
Designed for 80% DOD of the battery.

Na-S (CSPL) 173 Kg 16.6 Kwh 22.5 KW
rx 204 Kg 140.0 KWh 175 XKW
377 Kg 156.5 Xwh 40.0 KW
Ni-Fe (N F225) 200 Kg 10. 6 XWh 22.0 KW
. 207 Kg 144.0 Kwh 13.0 KW
407 Kg 154. 6 Xwh 40.0 KW
Ni-Zn (Del co-Reny) 183 Kg 9.5 KWh 22.0 Kw
I X 207 Kg 144.0 Kwh 18.0 KW
390 Kg 153.5 XWh 40. 0
Pb- Ac (EV-5T) 355 Kg 11.4 KWh 22.0 KW
rx 207 Kg 144. 0 Kwh 18.0 KW
562 Kg 155.4 Kwh 40.0 KW
Pb- Ac  ( GC-6V-200) 269 Kg 5.9 KWh 21.5 KW
r x 210 Kg 148. 0 XWh 18.5 KW
479 Kg 153.9 Kwh 40.0 KW



DESI GNS: LOCAL BUS

W/ AR CONDI TI ONER (120mi )
Ener gy? 180. 43 (@ n=0.25)
Transm Eff ? 0.70
A C. Power? 28 KW
Total Energy = 624.00 Kwh
Power ? 175.0 Kw
Driving tine? 13.08 h
Veh.Weight? 13605 Kg _
Veh.Weight/4 = 3401 Kg (Target battery and rx weight)
Sensit.Factor? 0% (of the Spec.E and Spec.P)
EV.
D&_sbl gned for 80% DOD of the battery.
Nyi-Fe-S (CSPL) 8125 Kg 780.0 Kwh 1056.2 KW
(NI F225) 14717 Kg 780.0 KWh 1618.9 KW
H) %\n EDeIc - Reny) 15000 Kg 780.0 Kwh 1800.0 KW
- AC EV-ST% 24375 Kg 780.0 XKwh 1511.2 KW
Pb- AC (GC-6V-200) 35454 Kg 780.0 Kwh 2836.4 KW
HV:
Designed for 80% DOD of the battery.
Na-S (CSPL) 1023 Kg 98.2 Kwh 133.0 KW
rx 351 Kg 549. 4 th . 42. 0 KW
1374 Kg  647.6 KWh  175.0 KW
Ni-Fe (NIF225) 1191 Kg 63.1 KwWh 131.0 KW
rx 363 Kg 575.5 Kwh 44.0 Kw
1554 Kg 638.6 Kwh  175.0 KW
Ni -Zn (Del cc- Reny) 1083 Kg 56. 3 KwWh 130. 0 KW
r¥ 369 Kg 588. 6 Kwh 45.0 Kw
1452 Kg 644.9 Kwh 175.0 KW
Pb- Ac (EV-5T) 2113 Kg 67.6 Kwh  131.0 KW
r X 363 Kg 575.5 KWh 44.0 KW
2476 Kg 643.1 KWh 175.0 KW
Pb- Ac ( GG 6V-200) 1613 Kg 35.5 Kwh 129. 0 KW
rx 375 Kg 601. 7 Kwh 46. 0 KW

E-9




DESI GNS: |INTERCITY BUS

W/ AR CONDI TI ONER (480m )
Energy? 764. 05 (@ n=0.25)
Transm.Ef£? 0.70
A . C. Power? 20 Kw
Total Energy = 1251.50 Kwh
Power ? 300.0 KW
Driving time? 8.00 h
Veh.Weight? 13605 Kg
Veh.Weight/4 = 3401 Kg (Target battery and rx weight)
Sensit. Factor? 0% (of the Spec.E and Spec.?)
EV:
Designed for 80% DCD of the battery.
Na-S  (CSPL) 16296 Kg 1564.4 XKwh 2118.4 KW
Ni - Fe (NI F225) 29517 Kg 1564.4 KWh 3246.8 KW
Ni - Zn ( Del co- Reny) 30084 Kg 1564.4 KWh 3610.1 KW
Pb- AC (W ST) 48887 Kg 1564.4 KWh 3031.0 Kw
Pb-Ac (GC-6V-200) 71108 Kg 1564.4 KWh 5688.6 Kw
HV:
Designed <for 83% DCD of the battery.
Na-S (CSPL) 1192 Kg 111.5 Kwh 155.0 KW
rx 964 Kg 1160. 0 Kwh 145.0 Kw

Ni-Fe (NIZZ223) 1364 Kg 72 . 3 KwWh 150.0 KXW
rX 995 Kg 1200. 0 Xwh 150. 0 Kw

Ni -Zn (Del co- Reny) 1250 Kg 65.0 KWwh 150. 0 Kw
rx 995 Kg 1200. 0 Kwh 150.0

Pb-Ac (EV-5T) 2419 Kg 77.4 KWh  150.0 Kw
rx 995 Kg  1200.0 KWwh  150.0

Pb-Ac (GG 6V-200) 1813 Kg 39.9 Kwh 145.0 KW
rx 1025 Kg 1240. 0 KwWh 155.0 KW
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APPENDIX F. ALTERNATE SIZING METHOD FOR
HYBRID VEHICLES



DESI GNS: RESI DENTI AL PCSTAL, MAIL DELIVERY VEH.

Met hod 2

13 m

Ener gy? 2.56 (@n=0.25)

Transm Ef f? 0.70

Total Energy= 3.66 Kwh

Power ? 15.0 KW

Driving tine? 2.93 h

Veh.Weight? 1400 Kg _

Veh.Weight,/4 = 350 Kg (Target Weight)

EV:

Designed for 30% DOD cf the battarv.

Na-S (CsSPL) 115 Kg 11.1 KWh 13.0 KW

Ni-Fe (NIF228) 136 K 7.2 XWh 13.0 KW

Ni -Zn (Deilco-Remy 125 Kg 5.5 Xwh 13.C KW

Ph~Ac (EV-5T) 242 Kg 7.7 Kwh 135.0 Kw

Pb- AC (cC-5v-200) 208 Kg 4.6 KWh 15.6 KW

HYV:

Cesigned =zcr 30% DCD of the batterw.

Na-S (cspLl) 104 Kg 10.0 KwWwh 13 .5 KW

rx 435 Kg 4.4 Kwh 1.7 KW
149 Xa 14.4 XWh 15,0 KW

Ni-Fe (NIFz23 122 Xg 5.5 Xwh 13.5 KW

Ty 13 Xg 4.4 XWh 1.5 KW
1463 Xg 10,5 Kwh 12,0 RW

Ni-Zn (Del co-Reny) 113 Kg 5.9 Kwh 13.5 XKW

rx 45 Ko {. 4 KWh 1.5 KW

________________________ m_______vv__

158 Kg 10. 2 Kwh 5.0 Kw

Pb- AC (EV-5T) 218 Kg 7.0 Kwh 13.5 KW

rx 45 Kg 4.4 Kwh 1.5 KW
263 Kg 11. 4 XWh 15.0 Kw

Pb- Ac (GC- W 200) 169 Kg 3.7 Kwh 13.5 Kw

rXx 45 Kg 4.4 Kwh 1.5 Kw
214 Kg 8.1 Kwh 15.0 KW
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DESIGNS: SMALL DELIVERY, M N VAN

Met hod 2

100 m

Ener gy? 31. 04 (@ n=0.25)

Transm Ef f ? 0.70

Total Energy= 44. 34 Kwh

Power ? 50.0 Kw

Driving time? 7.27 h

Veh. Wi ght ? 2720 Kg

Ven.Weight/4 = 580 Kg (Target wWeight)

EV.

Designed for 80% DOD of the batterv.

Na-S (CSPL) 577 Kg 533.4 Kwh 753.1 XwW

N -Fe (NIF225) 1046 Kg 55.4 XKWh 115.0 XKW

N -Zn (Delco-Remy: 1066 Xg 55.4 KWh 127.3 XW

Pb- Ac ( XV-5T) 1732 Kg 55.4 XWh 107.4 KXW

Pb- AC (Gc-6v-2 00 ) 2519 Xg 35.4 KWh 201.5 XW

H

Designed for 80% DOD <f the batzery.

Na-S ( CSPL) 338 Xg 32.5 Xwh 14,0 XKW

rx 113 Kg 43.5 Xwh 3.7 KXW
451 Xg 75.1 KWh Z0.2 XW

Ni-Fa2 (NIF225) 400 Xg 21.2 Kwh 1.2 K

rx 122 Xg 43.6 KWh 5.0 XW

o 512 Xg §4.8 Kwh 30.0 KXW

Ni -Zn ({Delcc-Remy) 367 Xg 12.1 XWh 41.0 KW

rx 112 Xg 42 .6 XWh 5.0 XKW
430 Kg 62.7 XWh 50.0 XKW

Pb- Ac (EV-5T) 710 Kg 22.7 Xwh 44,0 KW

rx 113 Kg 43.5 Kwh 6.0 KW
823 Kg 66.3 KWh 50. 0 KW

Pb- Ac (GC-6V-200) 550 Kg 12.1 Kwh 44.0 Kw

rx 113 Kg 43. 6 Kwh 6. 0 KW
663 Kg 55.7 Kwh 50.0 Kw
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DESI GNS: LONG DELI VERY "A"™, VAN

Met hod 2

100 m

Ener gy? 43. 80 (@ n=0.25)

Transm Ef f ? 0.70

Total Energy= 62. 57 KWh

Power ? 60.0 Kw

Drivina tinme? 7.09 h

Veh.Weight? 3400 Kg

Veh.Weight,/4 = 850 Kg (Target Weight:

EV .

Designed for 80% DOD of the battery.

Na-S (CSPL) 815 Kg 73.2 XKwh 105.2 XKW

Ni-Fe (NIF225) 14756 Kg 73.2 KWh 1562.2 Kw

Ni-zn (Del co-Reny) 1504 Kg 73.2 KWh 180.3 XKW

Pb-Ac {(ZV-5T) 2444 Kg 73.2 Kwh 131.3 XKW

Pb-aAc (GC-6v=-200) 3555 Kg 73.2 Kwh 234.4 X9

HV:

Designed fcor 83% DCD of the battery.

Na-S (CSPL) 392 Kg 37.7 XWh 1100 KW

rx 153 Kg 53.3 Xwh N0 KW
s45 Kg 131.5 Xwh 3 K

Ni-Fe (NIF225) 464 Kg Z4.6 Xwh 31.0 KW

rx 153 Xg 53.3 Kwh 3.0 KW
617 Kg 33.4 Xwh 50.5 KW

Ni -Zn (Del co- Reny) 425 Kg 32.1 Kwh 51.0 XKW

rx 153 Kg 53. 3 Xwh S.0 KW
578 Kg 35.9 Kwh 60.0 XKW

Pb- Ac (EV-5T) 823 Kg 25.3 Kwh 51. 0K

rx 153 Kg 53. 3 Kwh 9. 0xi
976 Kg 90.1 Kwh 60. 0 XW

Pb- Ac (GC-6V-200) 638 Kg 14. 0 XWh 51.0 Kw

rx 153 Kg 63 .3 KWh 9. 0Kv
791 Kg 77.8 Kwh 60. 0 KW
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DESI GNS: LONG DELI VERY "B", VAN

Met hod 2

150 m

Ener gy? 66. 26 (@ n=0.25)

Transm Ef f ? 0.70

Total Energy= 94. 66 Kwh

Power ? 60.0 KW

Driving tinme? 8.00 h

Veh.Weight? 3400 Kg _

Veh.Weight/4 = 850 Kg (Target Weight)

EV:

Desi gned for 80% DOD of the battery.

Na-S (CSPL) 1233 Xg 113.3 Xwh 50.2 XKW

Ni -Fe (NIF225) 2232 Ka 118.3 XWh  245.5 KW

Ni- Zn (Del co- Reny) 2275 Kg 113.3 XWh  273.0 KW

Pb- AC (EV-5T 3698 Xg 1.3.3 XWh 229.2 KW

Pp- AC "(GC- 6V-200) 5373 Kg 113.3 XWh  130.3 XW

HV:

Designed for 80% COD of the battary.

Na-S (CsSPL) 369 Kg 33. 4 Xwh $3.0 KW

rx liia Xg 95. 0 Xwh 120 KW
“—“325_}; 121.4 Xwh £0.0 Xw

Ni-Fe (NIF225; 436 Xg 22.1 XWh 43.0 KW

rx 171 Kg 95.2 Kwh 12.0 KW
o ;0" Kg 122.1 Xwh 50.0 XKW

Ni-zZn (Del co-Reny) 400 Kg 20 . 8 Xwh 2.0 KW

rx 171 Kg $4.0 XKwh 12. 0 Kw
571 Kg 115, 3 «in 50. 0 KW

Pb- AC (EV-5T) 774 Kg 24. 8 Kwh 48.0 Kw

I x 1(—:‘781 Kg 96.0 Kwh 12.0 KW

945 Kg  120.8 XWwh 60.0 XW
Pb- Ac (GC-6V-200) 600 Kq 13.2 Kwh 48. 0 XW
rx 171 Kq 96. 0 Kwh 12.0 KW
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DESIGNS: CITY SCENARI O, AUTOMOBI LE

Met hod 2

60 m

Ener gy? 11. 14 (@ n=0.25)

Transm Eff ? 0.70

Total Energy= 15.91 Kwh

Power ? 40.0 Kw

Driving tinme? 1.65 h

Veh.Weight? 1400 Kg

Veh.Weight/4 = 350 Xg (Target weight)

EV

Desi gned for 80% DOD of the battary.

Na-S (CSPL) 308 Xg 29.5 KwWh 40.0 KW

Ni - Fe (NIF225) 375 Kg 12.9 Xwh 41.2 KW

Ni-Zn (Del co- Reny) 383 Kg 12.9 Kwh 45,9 KW

Pb- Ac (=V-5T) 645 Kg 20.6 XKWh 40.0 KW

Pb- Ac (GC-5V-200) 904 Xg 1%3.9 Xwh 7.3 KW

HV:

Designed for 80% DOD of the battary.

Na-S (CSPL) 231 Kg 22.2 XWh 0.0 W9

rx 159 K. 15.5 XWh 13. 5 W

———_—590 Kg 38.7 Xwh 40,0 <W

Ni-Fe (NIF225) 272 Xg 11.3 XWn 20.2 <

rx 1z2¢ Xg 153.5 KWh 10.30 KXW
432 Xg 2.0 KWh 40.0 I3

Ni-Zn (Del co-Reny) 250 Kg 13.3 Kwh 30.3 W

I x 159 Kg 15 .5 Kwh lo.c Xw

409 Kg 29.5 KWh  40.7 X

Pb-AC (EV-5T) 484 Kg 15.5 Kwh 30.0 xw

rx 159 Kg 16.5 Kwh 0.0 xw
643 Kg 32.0 Kwh 40.0 KW

Pb- Ac (GC-6V-200) 375 Kg 8.3 Kwh 30.0 Kv

r X 159 Kg 16.5 Xwh 10.0 Kw
534 Kg 24.8 Kwh 40.0 XKw
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DESI G\NS: LARGE METROPOLIS "A", AUTOMOBILE

Met hod 2

150 m

Ener gy? 28.25 (@ n=0.25)

Transm Eff ? 0.70

Total Energy= 40. 36 Kwh

Power ? 40.0 KW

Driving tine? 3.11 h

Veh. Wi ght ? 1400 Kg _

Veh.Weight/4 = 350 Kg (Target Weight;

EV.

Desi gned for 80% DOD of the battery.

Na-S (CSPL) 525 Kg 30.41 XWh 53.2 KW

Ni - Fe (NIF225) 952 Kg 30.4 Kwh 104.7 XKW

Ni-Zn éDeI co- Reny) 970 Kg 30.4 XWh 115.4 XW

Pb- Ac (ZV-3T) 1576 Kc 20.4 Xwh 27 .7 KW

Pb- AC (Gc-6v-200) 2293 Xg Z0.1 Kwh 132.4 XKW

HV.

Designed for 80% DCD of the battery.

Na-S (CSPL) 208 Kg 3.9 Xwh 27,0 K

rx 177 ¥ 9 19. ¢ XWh 13.0 KW

7385 Kg 613.4 kah  a0.0 X0

Ni-Fe (NIF225) 245 Kg 12.0 Kwh 27.0 XKW

rx 177 Xg 10.4 Kwh 1.0 KXW
122 Kg $2.1 KWn 20.0 XW

Ni -Zn (Del co- Reny) 225 Xg 1.7 Xwh 27.0 XW

r X 177 Xg 40.4 XWwh 13.0 XKW
402 Xg 52.1 XWh 40.0 KW

Pb- AC (EV-5T) 435 Kg 13.9 Kwh 27,0 KW

rx 177 Kg 10. 4 Kwh 13 .0 Xw
612 Kg 54.4 XWh 40 0 KW

Pb- Ac (GC-6V-200) 338 Kg 7.4 Kwh 27.0 KW

rx 177 Kg 40.4 Kwh 13.0 Kw
515 Kg 47.9 Kwh 40. 0 KW
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DESI GNS:
Met hod 2
200 m
Ener gy? 37.66
Transm . Eff? 0.70
Tot al Ener gy= 53. 80
Power ? 40.0
Driving time? 4.14
Veh. Wei ght ? 1400
Veh.Weight/4 = 350
EV:
Designed for 80% DOD of
Na-S {(CSPL)
Ni - Fe (NIF225)
Ni - Zn (Del co- Reny)
Pb- AC (EV-5T)
Pb- AC (GC-6V-200)
HV:
Designed for 80% DOD of
Na-S (CSPL)
rx
Ni-Fe (NIF225)
rx
Ni-Zn (Del cc- Reny)
rx
Pb- AC (EV-5T)
rx
Pb- Ac  (GC 6V-200)
rx

LARGE METROPOLIS "BY", AUTOMOBILE
(@ n=0.25)
Kwh
KW
h
Kg
Kg (Target Weight)
the batteary.
701 Kg 57.3 XwWh a1, ..l XKW
1259 Xg 57.2 K4h  139.5 XW
1293 Kg 67 .3 KwWh 155.2 KW
2102 Xg 6,. 2 Kwh 120.2 XKW
3057 Xg 67.2 XWh 244.3 KXW
the battery.
208 Xg 13.9 KWh i7" KW
177 Xg 53 . 3 KwWh 13, 9 XKW
385 Kg 73.3 XWwh 10.0 XKW
245 Kg 13.3 KWh 27.0 KW
177 X9 53.2 Kwh 1.3 KXW
-122 Kg 60.3 Kwh 10.0 XW
225 Kg 11.7 XWh 2 7.0 KW
177 Kg 53.8 Kwh 13.0 KW
402 Kg 65.5 Kwh 10.0 KW
435 Kg 13.9 KWh 27.0 XKW
177 Kg 53.8 KWh 13.0 KW
612 Kg 67.8 KWwh 40.0 XW
338 Kg 7.4 KWh 27.0 KW
177 Kg 53.8 XWh 13.0 KW
515 Kg 61.2 KWh 40.0 KW
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DESI GNS

Met hod 2

480 m
Ener gy

?

Transm Eff ?

Tot al

Power ?

Ener gy=

Driving tine?
Veh.Welght?
Veh.Weight/4 =

EV:

126. 47
40.0 Kw

| NTERCI TY SCENARI O, AUTOMOBI LE

(@ n=0 25)

Kg .
Kg (Targer Weight)

Desi gned for 80% DOD of the battery.

Na- S

N - Be
N -Zn
Pb- AC
Pb- AC

HV.
Desi gned for 8o0o% CCD of the rat!

1 Naas$s
rx

Ni-Fe

N -Zn
rx

Pb- Ac
r X

Pb- Ac
rx

(CSPL)

NI F225)

Del co-'Reny)
(ZV-5T)

( GC- 6V-200)

(CSPL)

(NI F225)

( Del co- Reny)
(EV-5T)

(GC- 6V- 200

1647 Kg 15 3 .. Xwh 214.1 xw

2983 Xg 153.1 KwWh 123,10 KW

3040 Kg 153.; XKwh 354. 3 KW

4940 Kg 153.1 Xwh 306.3 xw

7136 Xg 158.1 Kwh 574.9 XKW

135 Xg 17 .7 Xwh 24.0 xw

195 Kg 123.0 Xwh 15.0 KW

o 386 Kg 13,7145 KWh 40,0 XKW

213 Kg 11.5 Xwh 21.0 X

195 Kg 123.0 XWh 15.0 KW

_____ 413 Kg 132.6 KWh 10.0 KA
200 Kg 10. 4 XWh

- . ———— ————— i —————————————— o —— —— . 7

387 Kg 12.4 Xwh 24.0 Kw
195 Kg 128. 0 Kwh 16.0 xw
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DESI GNS: LOCAL BUS

Met hod 2

120 m

Ener gy? 180. 43 (@ n=0.25)

Transm Ef f ? 0.70

Total Energy= 257.76 Kwh

Power ? 175.0 KW

Driving tinme? 13.08 h

Veh.Weight? 1 3 6 0 5 Kg

Veh.Weight/4 = 3401 Kg (Target Weight)

EV.

Designed for 80% DOD of the battery.

Na- S (CSPL) 3356 Kg 3 22.2 Xwh 436.3 KW

Ni -Fe (N F225) 6079 Kg 322.2 Xwh 663.7 KW

Ni-zZn (Del co- Reny) 5196 Kg 322.2 Xwh 742.5 KW

Pb- AC (EV-5T) 10062 Kg 322. 2 KWh  624.3 KW

PS-AC (GC-6V-200) 14645 Xg 322.2 XWh 1171.5 XW

HV:

Desi gned fcr 80% DOD of the battary.

Na-S (CSPL) 1192 Kg 114.3 XWh 132.0 KW

r X 219 Kg 2 51. 5 XWh 20.0 XW
1411 Xg 376 .0 Kih 175.3 XW

Ni - Fe (NIF2:25; 1409 Kg 74.7 Kih 155.0 KW

rx 219 Xg 251 . 5 Kin 20.0 XW
1628 Kg 326.32 Al 175.0C AW

Ni-zn (Del co-Reny) 1292 Kg 67.2 Xwh 35,0 XKW

rx 219 Kg 252.. 5 Kwh 20.0 Kw
1511 Kg 322.8 Xwh  175.0 XwW

Pb- AC (EV-5T) 2500 Kg 20. 0 Xwh 355,90 KW

rx 219 Kg 261.6 Kwh 20.0 Xw

Pb- Ac ( GC- 6V- 200) 1938 Kg 42.6 Kwh 155.0 Kw
rx 219 Kg 261.6 Kwh 20.0 KW
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DESIGNS: | NTERCITY BUS

Met hod 2

480 m

Ener gy? 764. 05 (@ n=0 25)

Transm.Ef£f? 0.70

Total Energy= 1091.50 Kwh

Power ? 300.0 Kw

Driving time? 8.00 h

Veh.Weight? 13605 Kg

Veh.Weight/4 = 3401 Kg (Target Weight)

EV:

Desi gned for 80% DCOD of the battery.

Na-S (CSPL 14212 Kg 1264 . 4 XWh 1317.5 XKW

N -Fe (N I:225) 25733 Kg 1364.4 KWh 2831.7 XW

N -Zn (De‘co Remy) 26238 Kg  1364.4 XWh 3148.5 KW

BB Ag( 42637 Xg 1364.4 KWh 2543.2 XKW

G —6v 200) 62017 Kg 1364.4 Kwh 4361.4 KW

HV:

Designed for 80% CCD of the battery.

Na-S (CsSPL) 1269 Kg 121. 3 XKwh 155.0 KW

rY¥ 902 Xg 1080. 0 Kwh 135.0 KW
2171 Kg 1201. 3 Kwh 300. 0K

Ni-Fe (NIF223) 1500 Xg 7.5 XKWh 155.0 KW

rx 902 Xg 1080.0 KWnh 135.2 KW
2402 Xg 1155.5 KWh 200.0 XW

Ni -Zn (Delcc=-Remy) 1375 Kg 71.5 XWh 53,0 KW

r X 902 Kg 1080.0 Xwh 135.0 XKW
2277 Kg 1151. 5 Kwh 300.0 KW

Pb- AC (EV-ST) 2661 Kg 85.2 Kwh 153.0 KW

r X 902 Kg 1080.0 Xwh 135, 0 Xw
3563 Kg 1165.2 Xwh 300.0 KW

Pb- Ac ( GC- 6V-200) 2063 Kg 45.4 Kwh 165.0 KW

rx 902 Kg 1080. 0 Kwh 135.0 KXW

2965 Kg  1125.4 Kwh  300.0 KW
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DESI GNS: RESI DENTI AL POSTAL, MAIL DELI VERY VEH.

W/ AR CONDI TI ONER (13m)
METHOD 2
Ener gy? 2.56 (@ n=0.25)
Transm Ef f ? 0.70
A C. Power? 2.5 KW
Total Energy =. 10.98 Kwh
Power ? 15. 0 Kw
Driving tinme? 2.93 h
Veh.Weight? . 1400 Kg _
Veh.Weight/4 = 350 Kg (Target batxt=ry and rx weight;
Sensit. Factor? 0% (of the Spec.E and Spec.?}
EV .
Desi gned for 80% DOD of the battery.
Na-S  (CSPL) 143 Kg 13.7 XWh 18.5 XW
Ni-Fe (NIF225) 259 Kg 13.7 XKWh 28.5 XW
[ - Zn - Re 264 Kg i3.7 Kwh 31.7 KW
H)ic %%‘g?) ) 429 Kg 13.7 XWh 26.5 XKW
Pb- Ac (GC-6V-200) 624 Kg 13.7 Xwh 49.9 KW
HV:
Designed for 80% DOD of the batter:,.
Na-S (CSPL) 85 Kg 8.1 Kwh 1.0 XKW
rx 90 Kg 11.7 XWh 4.0 Xw
175 Kg 13.3 XWh  15.0 XW
Ni-Fe (NIF225) 100 Kg 3.3 KwWh 11.0 W
r¥ 90 Kg 11.7 XwWh 4.0 XKW
130 Kg 17.C ©éh 15, 0 Xu
Ni - Zn (Del co- Reny) 92 Kg 1.3 Kwh 11.0 xw
rx 90 Kg 11.7 Xwh 4.0 KW
132 Kg 16.5 xwh  15.0 Ku
Pb- Ac (EV-5T) 177 Kg 5.7 Kwh 11.0 XKW
rx 90 Kg 11. 7 Kwh 4.0 XKW
267 Kg 17.4 Kwh 15. 0 Kw
Pb- Ac ( GC- 6V-200) 138 Kg 3.0 Xwh 11.0 KW
rx 90 Kg 11.7 XWh 4.0 Kw
T 228 Kg 14.7 KWh  15.0 KW
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DESI GNS: SMVALL DELI VERY, M N VAN

W/ AR CONDI TI ONER (100mi)

VETHCD 2

Ener gy? 31.04 (@ n=0.25)

Transm Eff ? 0.70

A.C. Power? 3.5KW

Total Energy = 69.79 KWh

Power ? 50.0 KW

Driving tinme? 7.27h

Veh. Wi ght ? 2.72 0 Kg

Veh.Weight/4 = 680 Kg (Target battery and rx weight)

Sensit.Factor? 0% (of the Spec.Z and Spec.?;

EV.

Designed for 80% DOD of the battery.

Na- S {CSPL) 909 Xg 87.2 KWh 113.1 XW

Ni - Fe (NI F225) 1646 Kg 87.2 Kwh 131.1 KW

Ni -Zn (Del co- Reny) 1678 Kg 37.2 KWh 201.3 KW

Pb-Ac (EV~5T) 2726 Kg 87.2 KWh 169.0 KW

Pb- AC (GC-6V-200) 3965 Kg 87.2 XWh 317.2 KW

HV.

Designed for 30% DOD of the battary.

Na-S (CsSPL) 312 Kg 29. 9 XWwh 10.3 KW

rx 156 Kg 63.1 Xwh 9.5 KW
468 Xg 2%.0 XWh 50.0 xw

Ni-F= (NIF225) 368 Xg 13.5 Kwh 43.5 XKW

rx 156 Xg £5.1 Kwh S.3 KXW
524 XKg 32.5 Kwh 30.0 KW

Ni -Zn (Del co- Reny) 338 Kg 17.5 Xwh 10,5 KW

rXx 156 Kg 63. 1 Xwh ¢.. b XKW
434 Kg 85.6 Kwh 50.0 Kw

Pb- Ac (EV-ST) 653 Kg 20.9 Kwh 40.5 KW

rx 156 Kg 69.1 Kwh 9.5 Kw
809 Kg 90.0 Kwh 50.0 KW

Pb- Ac (GC- 6V-200) 506 Kg 11.1 Kwh 40.5 KW

I X 156 Kg 69.1 Kwh 9.5 Kw
662 Kg 80.2 Kwh 50.0 KW
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DESIGNS: LONG DELIVERY "A", VAN

w/ AR CONDI TI ONER (1L00mi)
METHCD 2
Ener gy? 43. 80 (@ n=0.25)
Transm Ef f ? 0.70
A.C. Power? 3.75 Kw
Total Energy = 89.16 KWh
Power ? 60. 0 KW
Driving tine? 7.09 h
Veh. Wi ght ? 3400 Kg
Veh.Weight/4 = 850 Kg (Target battery and rx weight)
Sensit.Factor? 0% (of the Spec. = and Svec. ?)
EV.
Desi gned for 80% DOD of the battery.
Na-S (CSPL) 1161 Kg 112. 4 Kwh 130.3 XW
Ni-Fe (N F225) 2103 Kg  112.4 Kwh  231.3 X
Ni -Zn (Del co- Reny) 2143 Kg 111.4 Kwh "Ry .2 XA
Pb-Ac (EV-5T) 3483 Kg 111.3 Xwh 2i5.9 Xw
Phb-ac (GC-6V=-200) 5066 Kg 111 . 4 Kwh 05.. 3 XW
v
Desi gned for 80% DOD of the battery.
Na-S (CSPL) 365 kg 35.1 Kwh 47.5 KXW
rx 174 Kg 83.6 Kwh 12.5 KW
539 Kg 123.7 Xwh 50.0 KW

Ni-Fe (NIF225) 432 Kg 22.3 Kwh V7.5 KA
rx 174 Kg 33.6 Xwh 2.5 KW

B 506 Kg 111.5 Xwh 0.0 X
Ni - Zn (Del co- Reny) 396 Kg 20.6 Kwh s7.5 KXW
rx 174 Kg 83.6 Kwh 12.5 KW

Pb- Ac (EV-5T) 766 Kg 21.5 Kwh $7.5 X
rx 174 Kg 33.6 Kwh 2.5

Pb- Ac (GC- 6V- 200) 594 Kg 13.1 Kwh 47.5 KW
rx 174 Kg 88.6 Kwh 12.5
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DESI GNS: LONG DELIVERY "B", VAN

W/ AR CONDI TI ONER (150mi)

METHCD 2

Ener gy? 66. 26 (@ n=0.25)

Transm Eff? 0.70

A C. Power? 3.75 KW

Total Energy = 124.66 Kwh.

Power ? 60.0 XW

Driving tine? 8.00 h

Veh.Weight? 3400 Kg _

Veh.Weight/4 = 850 Kg (Target battery and rx weight)

Sensit.Factor? 0% (of the Svec . = and Scec . 2!

EV.

Designed for 80% DOD of the battery.

Na- S (CSPL) 1623 Kg 132.8 XWh 211.0 KW

Ni - Fe (NIFr225) _ 2940 Kg 155. 8 Xwh 323.4 XKW

Ni -5n (Del co-Renyj 2997 Kg 155.8 Kwh 359 .5 KW

Pb- Ac (EV-5T) 4869 Kg 153. 3 Kwh 301.9 Xw

Pb- Ac (GC-6V-200) 7083 Kg 133. 3 Xwh 566.6 XW

Y

Designed for 80% DOD of the battery.

Na- S (CSPL) 342 Kg 32.9 Kwh 44.5 KW

rx 192 Kg 124.0 XKwh 15. 5 KW
534 Kg 156.9 XWh 60. 0 KW

Ni-Fs (NIT225) 105 Kg 1.4 XwWh 44,5 KW

rX 192 Xg 12+.211 KWh 1.5 KW
597 Xg 1+2..4 KWh 50.0 XW

Ni-Zn (Del co- Reny) 371 Kg 13.3 Kwh 14.5 KW

X 192 Kg 124.0 XWh 15.5 XW
563 Kg 143. 3 XWh 60.0 Kw

Pb-Ac (EV-5T) 713 Kq 2% .0 XKWwh 44.5 KW

rx 192 Kg 124.0 Kwh 15.5 Kw
910 Kg 147. 0 Kwh 60.0 KW

Pb-Ac  (GC-6V-200) 556 Kg 12.2 Kwh 44.5 KW

rx 192 Kg 124.0 Kwh 15.5 KW
748 Kg 136. 2 Kwh 60.0 KW
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DESI GNS: CITY SCENARI O, ~ AUTOMOBI LE

W' AR CONDI TI ONER (60m )

METHOD 2

Ener gy? 11.14 (@ n=0.25)

Transm Eff? 0.70

A.C.  Power? 3 KW

Total Energy = 20. 86 Kwh

Power ? 40.0 KW

Driving tine? 1.65 h

Veh.Weight? 1400 Kg .

Veh.Weight/4 = 350 Kg (Target battery and rx weight)

Sensit.Factor? 0% (of the Spec.Z and Srec.?P)

EV:

Designed fcr 80% DOD of the battery.

Na-S (CSPL) 308 Kg 2'1.5 XWh 10.0 XwW

Ni-Fe (NIF225) 492 Kg 25.1 Kwh 54.1 Kw

Ni -Zn (Del co-Remny) 502 Kg 26.1 Kwh 560.2 KW

Pb- Ac (EV-5T) 815 Kg 25.1 Kwh 50.5 Xw

Pb- AC ( GC-6V-200) 1185 Kg 25.1 XWh 94 . 8 XW

HV:

Designed for 80% DOD of the battery.

Na-S (CSPL) 208 Kg 13.9 XWh 21 . 3 XKW

rx 177 Kg 21.5 Kwh 13.0 Xw
335 Xg 41. 4 Kah al.0 KW

Ni-Fe (NIF225) 245 Kg 13. 0 KWh 27,0 XKW

rx 177 Kg 21.5 XWh 13.0 XKW
422 Kg 34.5 KWh 40.0 Xw

Ni -Zn (Del co- Reny) 225 Kg 11.7 KWh 21. 0 KW

rx 177 Kg 21.5 KWwh 13.0 Kw
402 Kg 33.2 KWh 40.0 KW

Pb- Ac (EV-5T) 435 Kg 13.9 Kwh 27.0 Kw

rx 177 Kg 21.5 Kwh 13.0 KW
612 Kg 35.4 Kwh 40.0 KW

Pb- Ac  (GC-6V-200) 338 Kg 7.4 KwWh 27.0 Kw

rx 177 Kg 21.5 KWh 13.0 Kw
515 Kg 28.9 KWwh 40.0 KW
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DESI GNS: LARCGE METROPOLIS "A", AUTOMOBILE

W/ AR CONDI Tl ONER (150mi)
METHOD 2
Ener gy? 28. 25 (@ n=0.25)
Transm Eff? 0.70
A . C. Power? 3 KW
Total Energy = 49. 69 Kwh
Power ? 40.0 KW
Driving tine? 3.11 h
Veh.Weight? 1400 Kg
Veh.Weight/4 = 350 Kg (Target battery and rx weight)
Sensit.Facter? 0% (of the Spec.Z and Spec.?P)

Deéigned for 80% DOD of the battery.

Na-S (CSPL) 647 Kg 62.1 Xwh 34.1 XKW
Ni-Fe (N F225) 1172 Kg 62.1 XWh 123.9 KW
Ni - Zn (Del co- Reny) 1194 Kg 62.1 KWh  143.3 KW
Pb-Ac (EV-5T) 1941 Kg 62.1 KWwh  120.3 XKW
Pb- Ac (GC-SV-200) 2223 Kg 62.1 Kwh 225.9 Kw
HV:
Designed for 80% DOD of the battery.
Va-Sua  (CSPL) 135 Kg 17.7 Kwh 24 .0 KW
rx 195 Kg 49.8 KWh 16.0 KW
380 Kg 67.5 XWh 40.0 KW
Ni-Fe (NIF225) 218 Kg 12.6 Kwh 2¢.0 Kw
r 195 Kg 49,8 Kwh 16.0 XwW
413 Kg 61.3 XWwh £20.0 KW
Ni-Zn (Del co- Reny) 200 Kg 10.4 Kwh 24.0 KW
rX 195 Kg 49. 8 Kwh 16.0 Kw
395 Kg 60. 2 Kwh al.0 Kw
Pb-Ac (EV-3T) 387 Kg 12.4 Kwh 24. 0 KW
r X 195 Kg 49.8 Kwh 16. 0 Kw
582 Kg 62.1 Kwh 40.0 KW
Pb-Ac (GC 6V-200) 300 Kg 6.6 KwWh 24. 0 KwW
r x 195 Kg 49. 8 Kwh 16.0 Kw
495 Kg 56.4 KWh 40.0 KW
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DESI GNS: LARCE METROPOLIS "B'", AUTOMOBI LE

W/ AR CONDI Tl ONER (200m )
METHOD 2
Energy? 37. 66 (@ n=0.25)
Transm Ef f ? 0.70
A.C. Power? 3 Kw
Total Energy = 66. 22 Kwh
Power ? 40.0 Kw
Driving tine? 4.14 h
Veh.Weight? 1400 Kg _
Veh.Weight,/4 = 350 Kg (Target battery and rx weight)
Sensit.TFactor? 03 (of the Spec.E and Srec.?)
7

Cesigned for 80% DOD of the battery.

Na-3 (CSPL) 862 Kg 32.8 KWh 171213 KW
Ni-Fe (NIF225) 1562 Kg 82.8 Kwh 17i1. 3 KW
Ni-Zn (Delcc-Remy) 1592 Kg 82.3 Xwh 191.0 KW
ph-Ac [ IV-5T) 2587 Kg 82. 8 Kwh 160. 4 XW
Ph-Ac (GC-5V-200) 3763 Kg 82.8 Xwh 301.0 KW
HY
Cesigned Zor 80% DCD of the battery
Na-S  {(CSPL) 185 Kg 17.7 Kwh 24.0 XW
ru 195 Kg 66.2 Kwh 15.0 XW
380 Kg 8: .0 Kwh 0.0 KW
[i-F2 (MNIF225 213 Kg 11.6 Kwh 24, 0Kd
Faake 195 Xg 56. 2 Kwh 16.0 KW
413 Kg 77 . 8 Kéh 13, 0K
Ni-Zn (Delcc-Remy) 200 Kg 10.4 Xwh 24.0 KW
ry 195 Kg 66. 2 KWh 16.0 KW
395 Kg 75.6 Kwh 40.0 KW
Ph-Ac (ZEV-5T) 387 Kg 12. 4 Kwh 21. 0 KW
rx 195 Kg 66. 2 Kwh 16. 0 KW
582 Kg 78. 6 Xwh 40. 0 Kw
Pb- Ac ( GC- 6V- 200) 300 Kg 6.6 KWh 24.0 KW
rx 195 Kg 66. 2 Kwh 16.0 KW
495 Kg 72.8 Kwh 40.0 Kw
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DESI GNS: | NTERCI TY, AUTOMOBI LE

W/ AR CONDI TI ONER (480m )

METHOD 2

Ener gy? 88. 53 (@ n=0.25)

Transm Eff ? 0.70

A. C. Power? 3 KW

Total Energy = 150.47 KWh

Power ? 40.0 Kw

Driving tine? 8.00 h

Veh.Weight? 1400 Kg

Ven.Weight/4 = 350 Kg (Target battery and rx weight)

Sensit.Factor? 0% (of the Spec.Z and Spec.P;

ET]O.

Designed fzr 80% DOD of the battery.

Na-3S {CS?PL) 1959 Kg i 88.1 Kwh 254.7 XW

NeTEs (NIF22s) 3549 Kg 188.1 KWh  350.1 XKW

Xi-z,? (Delcc-Remy) 3617 Kg 138.1 Kwh 434.0 XW

Pb-AC [3yv-5T) 5878 Kg 188.1 XKwWh 264 . 4 KW

Ph-Ac... (GC-5V=200) 8549 Kg 188.1 Kwh 584. 0 XKW

av .

Designed Zcr 30% DOD ct the Dbattery.

Na-S5 [ CSPL) 162 Kg 15.5 Kwh 21.0 KW

ri 213 Kg 152. 0 Xwh 13.0 XKW
375 Kg 157.5 Kwh 43.0 KW

Ni-Fe (WUIFz2%S 191 Kg 10 . 1 Xwh 2i.5 X9

Fand 213 Kg 152. 0 Kwh 13.5 Xw
404 Kg 162.1 Xwh 40.0 Xu

Ni-Zn {(Delcc-Remy) 175 Kg 9.1 KWwh 21. 0 KW

ry 213 Kg 152. 0 KWh 19.0 XW
388 Kg 151.1 Kwh 40.0 Xw

Pb-Ac (EV-3T) 339 Kg 10.8 KwWh 21.0 KW

rx 213 Kg 152. 0 KwWh 19.0 XKW
552 Kg 162.8 KWh 40. 0 XKW

Pb-Ac (GG 6V-200) 263 Kg 5.8 KWh 21.0 Kw

rx 213 Kg 152.0 Kwh 19.0 KW
476 Kg 157.8 Kwh 40.0 Kw
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DESI GNS: LOCAL BUS

W/ AR CONDI Tl ONER (120m)

METHOD 2

Ener gy? 180. 43 (@ n=0.25)

Transm Ef f ? 0.70

A.C. Power? 28 KW

Total Energy = 624.00 Xwh

Power ? 175.0 Kw

Driving tinme? 13.08 h

Veh.Weight? 13605 Kg _

Veh.Weight/4 = 3401 Kg (Target battery and rx weight

Sensit.Factor? 0% (of the Spec.Z and Spec.?P)

EV:

Designed for 80% DOD of the battery.

N,a-S { CSPL) 8125 Kg 780.3 XKwh 1056.2 XKW

Ni-F= (NIF225] 14717 Kg 780.0 Kwh 1618 . 9 KW

Ni-Zn (Delco-Remy; 15000 Kg 780.0 Kwh 1800.0 KW

Pb-Ac {EV-3T) 24375 Kg 780.0 XWh 1511.2 KW

"S-AC (GC-5V-200) 35454 Kg 780.0 Kwh 2836.4 KwW

HV:

Designed for 30% COD of the kattery.

Na-S (cspL; 977 Kg 93.8 Kwh 127.0 XW

5 387 Kg 627. 8 Kwh 48. 0 XKW
1364 Kg 721.6 Kwh 175.0 XW

Ni-AR= (NIZTZ23] 1153 Kg 61.2 KWh 127.0 KXW

JO¥ 387 Kg 627.8 Kwh 48.0 KW
1542 Kg 639.0 Kwh 175. 0 KW

Ni-Zn (Delco-Remy) 1058 Kg 55.0 Kwh 127.0 KW

rx 387 Kg 627.8 KWh 48.0 Kw
1445 Kg 682.9 Kwh 175.0 KW

Pb-Ac (EV-5T) 2048 Kg 65.5 Kwh 127.0 KXW

rx 387 Kg 627. 8 Kwh 48.0 KW
2435 Kg 693.4 XKwh 175.0 KW

Pb- Ac (GC-5V-200) 1588 Kg 34.9 Kwh 127.0 KW

rx 387 Kg 627.8 KWwh 48.0 Kw
1975 Kg 662. 8 Kwh 175.0 KW

F-19



DESI GNS: | NTERCI TY BUS

w/ AR CONDI TI ONER (480m)
MVETHOD 2
Ener gy? 764. 05 (@ n=0.25)
Transm Ef f ? 0.70
A.C.  Power? 20 Kw
Total Energy = 1251.50 Kwh
Power ? 300. 0 Kw
Driving time? 8.00 h
Veh. Wi ght ? 13605 Kg _
Veh.Weight/4 = 3401 Kg (Target battery and rx weight)
Sensit.Factor? 0% (of the Spec.E and Spec.P)

E7 .

Desi gned for 80% DOD of the battery.

Na-5 (CSPL) 16296 Kg  1564.4 Kwh 2118.4 KW
Ni-Fe (NIF225) 29517 Kg  1564.4 Kwh 3246.8 KW
vi-2n (Del co- Renyj 30084 Kg  1564.4 Kwh 3610.1 KW
Sh-Ac { EV-5T 48887 Kg  1564.4 Xwh 3031.0 KW
oh-ac (GG 6-V-200) 71108 Kg  1564.4 KWwh 5688.6 KW

g7
Desi gned for 80% ccD of the battery.

Na-3 {CSPL) 1077 Kg 103.4 Kwh 140.0 KW
<8 1055 Kg 1280. 0

Dh-Ac (EV-5T) 2258 Kg 72.3 KWh  140.0 KW
rx 1055 Kg  1280.0 KWh  160.0 KW

Pb- Ac (GC-6V-200) 1750 Kg 38.5 KWh 140.0 KW
r X 1055 Kg 1280. 0
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APPENDIX G. PRACTICAL LIMITATIONS OF
ENGINE-GENERATOR SETS



TI TLE:

Cd:
Area(nR):
U
Mass (Kg) :

ETV-1

0
1

.32
. 84

0. 009
1791

CONSTANT SPEED | NFORVATI ON

Range:
%dist.cn grd
vconstant:

CYCLE | NFORVMATI ON

Range:
%dist.grdl:
$dist.grdl:
t(ac):
t{cr):
T(co):

t (br) :
Vcruise

FORCES aNALYS IS

Fcne:

Fcn up/grl
Fcn dw/grl:
Fac:

Fac up/grl:
Fac dw/grl:
Fac up/gr2:
Fac dw/gr2 .
Far:

Fcr up/gri:
Fcr dw/grl:
Fcr up/grz2:
Fcr dw/arl .
Fco:

Fco up/gri:
Fco dw/gri:
Fco up/gr2:
Fco dw/gra:
Fbr :

Fbr up/gri:
Fbr dw/cgri:
Fbr up/gr2:
Fbr dw/gr2:

157.
157.
157.
1590.
1590.
1590.
1590.

1590.

303.
303.

- 3384,

m
0. 0%
0 mi/n
100 m
0. 0%
0. 0%
28 s
50 s
10 s
9 s
43 mi/n
97 N
97 N
97 N
33 N
33 N
33 N
33 N
33 N
35 N
Z N
35 N
85 N
85 N
00 N
00 N
00 N
00 N
00 N
50 N
50 N
50 N
50 N
50 N

Si mul ati on SAE "D" cvcle

r(XKg/m3):
Gradel (%) :
Grade2 (%) :
Reg.Brake (n):

CYCLE RESULTS

V after {(cc):
dist/cycl{ac):
dist/cycl{cr):
dist/cycli{ccrbr)
Total cvle dist:
scycles needed:

Gl

1.225
0. 0%
0. 0%

0. 25

o

a4
t)
(&}
=]

wildw,

281.
1005.
191.
1473.
108.

i HH

W I OWY
w) =) o

ds

oy



PONER ANALYSI S

Pcn:
Pcn
Pcn

Pac:
Pac
Pac
Pac
Pac

Pcr:
Pcr
Pcr
Pcr
Pcr

Pco:
Pco

Pco
Pco
Pco
Pbr :
Pbr
Pbr
Pbr
Pbr

ENERGY ANALYSI S

Ecn:
Ecn
Ecn

Eac:
Eac

Eac &

Eac
Eac
Ecr:
Ecr
Ecr
Ecr
Ecr
Eco:
Eco
Eco
Eco
Eco
Ebr :
Ebr
Ebr
Ebr
Ebr

TOTAL ENERGY

up/grl:
dw/grl:

up/grl:
dw/grl:
up/gr2:
dw/gr2:

up/gri:
dw/gri:
up/gr2:
dw/gr2:

up/grl:
dw/grl:

upj gr 2:

dw/gr2:

up/grl:
dw/grl:
up/gr2:
dw/gr2:

Kw
KW
KW
Kw -max-
KW -max-
KW -max-
Kw -max-
KW -max-
KW
KW
XKW
KW
KW
KW
KW
KW
KW
KW
KW -max-
KW -max-
XKW -max-
KW -max-
KA -max—-

Reg.Brk n=1 Reg.Brk n=n NO Reg.Brk
0. 000 0. 000 0. 000
0.000 0.000 0.000
0. 300 0. 000 0. 000
13 .33¢ 12.53¢9 13. 539
0. 000 0.000 0. 300
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
9.238 9.238 9.238
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
-8.480 -2.120 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
14.297 20. 657 22.777
0. 143 0. 207 0. 228

KWh/mi



TI TLE: ETV-1

Cd: 0.32
Area(nR): 1.84
Ur: 0. 009
Mass (Xg) 1791

CONSTANT SPEED INFOR%%TION

Range: 0 m
%$dist.on grd 0. 0%
Vconstant: 60 mi/h

CYCLE INFORMATIOCN

Range: 0 mi
%dist.grdl: 0. 0%
%dist.grd2: 0. 0%
t(ac): 28 s
t{cr): 50 s
t{co): 10 s
t(br): 9 s
Verulse . 45 mi/h
FORCES ANALYSI S
ren: 17.21 N
Fcn up/grl: 417.31 N
Fcn dw/grl: 417.31 N
Fac: 1590. 33 N
Fac up/gri: 1590.33 N
Fac dw/grl: 1590.33 N
Fac up/gr2: 1590.33 N
Fac dw/gr2 ! 1590. 33 N
Fer: 303. 85 N
Fcr up/grl: 303.85 N
Fcr dw/gri: 303. 85 N
Fcr ug/gr2: 303. 85 N
For w/gr2 : 303.85 N
Fco: 0.00 N
Fco up/grl: 0.00 N
Fco dw/gri: 0.00 N
Fco up/gr2: 0.00 N
Fco dw/gr2: 0.00 N
Fbr : -3384.50 N
Fbr wupjgrl: -3384.50 N
Fbr dw/gri: -3384.50 N
Fbr up/gr2: -3384.50 N
Fbr dw/gr2: -3384.50 N

Simulation 60 nph

r(Kg/m3) :
Gradel (%) :
Grade2 (%) :
Reg.Brake (n):

dist/cycl(ac)

dist/cyci(cr):
dist/cycl{cc+p
Total cvl=s dis

icvcles needed :
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PONER ANALYSI S

Pcn: 11.19 KW
Pcn up/grl: 11.19 KW
Pcn dw/grl: 11.19 KW
Pac: 31. 99 KW -max-
Pac up/grl: 31.99 KW -max-
Pac dw/grl: 31.99 KW -max-
Pac up/gr2: 31.99 KW -max-
Pac dw/gr2: 31.99 Xw -max-
Pcr: 6.11 KW
Pcr up/grl: 6.11 KW
Pcr dw/grl: 6.11 KW
Pcr up/gr2: 6.11 KW
Pcr dw/gr2: 6.11 KW
Pco: 0.00 W
Pco up/grl: 0. 00 xw
Pco dw/gri: 0.00 xw
Pcc up/grl: 0.00 Kw
Pco dw/gr2: 0.00 Kw
Pbr : -62.33 XW -max-
Pbr up/gri: -62.33 KW -max-
Pbr dw/grl: -62.33 KW -max-
Pbr up/gr2: -62.33 KW -max-
Pbr dw/gxz2: -62. 33 KW -max-
ENERGY ANALYSI S
Reg. Brk n=1 Reg.Brk n=n No Reg.Brk
Ecn : 18. 652 18. 552 18. 652
Ecn up/grl: 0. 000 0. 000 0. 000
Ecn dw/grl : 0. 000 0. 000 0. 000
Eac: 0. 000 0. 000 0. 000
Eac up/gril: 0. 000 0. 0CO 0. 000
Eac dw/grl: 0. 000 0. 000 0. 000
Eac up/grl: 0. 000 0. 000 0. 000
Eac dw/gr2: 0. 000 0. 000 0. 000
Ecr: 0. 000 0. 000 0. 000
Ecr up/gri: 0. 000 0. 000 0. 000
Ecr dw/grl: 0. 000 0. 000 0. 000
Ecr up/gr2: 0. 000 0. 000 0. 000
Ecr dw/gr2: 0. 000 0. 000 0. 000
Eco: 0. 000 0. 000 0. 000
Eco up/gri: 0. 000 0. 000 0. 000
Eco dw/gril: ¢.000 0. 000 0. 000
Eco up/gr2: 0. 000 0. 000 0. 000
Eco dw/gr2: 0. 000 0. 000 0. 000
Ebr : 0. 000 0. 000 0. 000
Ebr up/gri: 0. 000 0. 000 0. 000
Ebr dw/gril: 0. 000 0. 000 0. 000
Ebr up/gr2: 0. 000 0. 000 0. 000
Ebr dw/gr2: 0. 000 0. 000 0. 000
TOTAL ENERGY 18. 652 18. 652 18. 652
0.187 0. 187 0. 187
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GASOLI NE  CONSUMPTI ON

Vehicle brid Autonobile based on the ETV-1
Battery E.? 15. 44 Kwh (Going into 80%DOD)
RX gas/ KWh? 0.15 gal/Kwh
Cycle ? SAE "D"
E/mi ? 0. 207 Kwh for propul sion)
0. 295 Kwh i ncluding transm.eff=0.7)
0. 406 Kwh plus Air Conditioning, 3KW)

Vavg ? 27.11 nph
AR CONDI TI ONI NG OFF

- Drivi nq_. Tot al RX RX size (XW) Gasol i ne
Di st. ime Energy Energy 6.0 12.0 13.5 used
(m(laeg) (hours) (KWh) (Kwh) RX running (hours) (Gal) (mi/gal)
30 1.11 3.85 0.00 0. 00 0.00 0. 00 0. 000 ERR
60 2.21 17.70 2.26 0. 38 0.19 0.12 0. 339 177.90
90 3.32 26. 55 11. 11 1.35 0.93 0. 60 1. 666 34.0
120 4. 43 35. 40 19. 96 3.33 1.66 1.08 2.994 40,1
150 5.53 44, 25 23.31 4. 30 2.40 1.56 4,322 34.7
130 6. 64 53. 10 37.66 5.23 3.14 2.04 5. 649 31.9
210 7.75 61. 95 46. 51 NA 3.88 2.51 6.977 20.1
240 3.35 70. 80 55. 36 NA 4.61 2.99 3.304 23.9
270 9.96 79. 65 64.21 NA 5.35 3.47 9.631 23.¢
300 11. 07 33.50 73. 06 NA 5.09 3.35 10.95¢ 271
330 12.17 97. 35 1.91 NA 6. 33 4.43 12.236 26.9
360 13.23 106. 20 90.76 NA 7.56 4.91 3.614 25.4
390 14 .29 115.05 99. 61 NA 8. 30 5.33 ii.942 25.1
420 15.49 123.90 103.46 NA 9.04 5.36 16.269 25.3
450 16.60 132.75 117.31 NA 9.73 6.34 i7.597 25.6
430 17.71 141.63 126.16 NA 10.5 5.32 13.924 23.4
AlR CONDI TI ONI NG ON _
Driving Tot al RX RX size XW) Gascline
Di st. Time Energy Energy 6. 0 12.0 12.5 used
(mles) (hours) (KwWh) (Kwh) RX runni ng (hours) (Glj (miygal;
30 1.11 12. 17 0. 00 0. 00 0.00 0. 00 0. 000 ERR
60 2.21 24. 34 3.90 1.43 0.74 0.43 1.335 14.9
90 3.32 36. 51 21. 07 NA 1.76 1.14 3. 160 23.5
120 4.43 43. 63 33.24 NA 2.77 1.30 4.936 23.1
150 5.53 60. 85 45. 41 NA 3.73 2.45 6.311 22.0
130 6. 64 73.02 57.53 NA 4. 80 3.11 3.637 20. 3
210 7.75 35.19 69. 75 NA 5.31 3.77 10.462 20.1
240 3. 85 97. 36 81. 92 NA 6. 33 4,43 12.233 13.5
270 9.96 109.53 94. 09 NA 7.34 5.09 14.113 9.1
300 11.07 121.70 106. 26 NA 3.85 5.74 15.939 12.3
330 12.17 133.37 113.43 NA 9.87 6.40 17.764 13.6
360 13.23 146.04 130.60 NA 10.33 7.06 19.590 13. 4
390 14.39 158.21 142.77 NA 11.90 7.72 21.415 13.2
420 15.49 170.33 154.94 NA 12.91 3.37 23.241 13.1
450 16.60 182.55 167.11 NA 13.93 9.03 25.066 18.0
430 17.71 194.72 179.23 NA 14.94 9.69 26.392 17.3
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GASOLI NE  CONSUMPTI ON

Vehicle Hybrid Autonobile based on the ETV-1
Battery E.? 15. 44 Xwh (Going into 80%DOD)
RX gas/KWh? 0.15 gal/Kwh
Cycle ? 60 nph
E/mi 7 0. 187 Kwh for propul sion)
0. 266 Kwh i ncludi ng transm.eff=0.7)
0.316 Kwh plus Air Conditicning, 3KW)
Vavg ? 60 nph
AlR CONDI TI ONI NG OFF
Drivi nq_ Tot al RX RX size (XW) Gasol i ne
Dist. ime Energy Energy 5.0 12.0 18.5 used
(mles) (hours) (KWh) (KwWh) RX runni ng (hours) (Gl) (mi/gal)
30 0.50 7.99 0.00 0. 00 0. 00 0. 00 0. 000 ERR
60 1. 00 15. 99 0.55 0.09 0. 05 0.03 0.082 733.0
90 1.50 23.98 8. 54 1. 42 0.71 0. 46 1.281 70.3
120 2.00 31.97 16. 53 NA 1.38 0. 89 2. 480 48. 4
150 2.50 39. 96 24.52 NA 2.04 1.33 3.679 40. 8
180 3.00 47. 96 32.52 NA 2.71 1.76 4.878 36.9
210 3.50 55. 95 40. 51 NA 3.38 2.19 6. 077 34.6
240 4.00 63. 94 48. 50 NA NA 2.62 7.275 33.0
270 4.50 71.94 56. 50 NA NA 3.05 8.474 31.9
300 5.00 79.93 64. 49 NA NA 3.49 9.673 31.0
330 5.50 87.92 72.48 NA NA 3.92 10.8'72 30. 4
360 6.00 95.91 80. 47 NA NA 1.35 12.071 29.8
390 6.50 103.91 88. 47 NA NA 4.78 13.270 29.4
420 7.00 111.90 96. 46 NA NA 5.21 14.469 29.0
450 7.50 119.89 104.45 NA NA 5.65 1 5.668 28.7
480 8.00 127.89 112.45 NA NA 6.08 16.867 28.5
AR CONDI TIONI NG CN
Driving Tot al RX RX Ssize (XW) Gasoi i ne
Di st. Time Energy Energy 6.0 12.0 18.5 used
(mles) (\f,]v(_)l\,llvr_s) (KWh) (KWh) RX running (hours) (Gl) (mi/gal)
30 0.50 9.49 0.00 0.00 0.00 0.00 0. 000 ERR
60 1.00 18. 99 3.55 0.59 0. 30 0.19 0.532 112. 8
90 1.50 28. 48 13. 04 NA 1.09 0.70 1. 956 46.0
120 2.00 37.97 22.53 NA 1.88 1.22 3. 380 35.5
150 2.50 47. 46 32.02 NA NA 1.73 4.804 31.2
180 3.00 56. 96 41.52 NA NA 2.24 6.228 28.9
210 3.50 66. 45 51.01 NA NA 2.76 7.652 27.4
240 4.00 75.94 60. 50 NA NA 3.27 9.075 26. 4
270 4. 50 85. 44 70. 00 NA NA 3.78 10.499 25.7
300 5.00 94. 93 79. 49 NA NA 4.30 11.923 25.2
330 5.50 104.42 88. 98 NA NA 4.81 13.347 24.7
360 6.00 113.91 98. 47 NA NA 5.32 14.771 24. 4
390 6.50 123.41 107.97 NA NA 5.84 16.195 24. 1
420 7.00 132.90 117.46 NA NA 6.35 17.619 23.8
450 7.50 142.39 126.95 NA NA 6.86 19.043 23.6
480 8.00 151.89 136.45 NA NA 7.38 20.467 23.5
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MOBI LE SOURCE EM SSI ONS

Vehicle Hybrid Autonobile based on the ETV-1
Battery E.? 15. 44 Kwh

Cycle ? SAE "D"

E/mi ? 0. 207 Xwh (for propulsion)
0.295 KWh i ncluding transm.eff=0.7)
0. 406 Kwh plus Air conditioning, 3KW)
Vavg ? 27.11 nph
Em ss. ? 15.2 (g/hp. hr;HC 4.97 (g/ hp. hr) NOx
250 (g/hp.hr)CO
Comment : Smal | Engi ne
Al R CONDITIONING: OFF
Drivin Tot al RX 18.5 EM SSI ONS
Di st. gf'i me Energy Energy (KW)RX (grams/nile)
(niles) (hours)  (kwh) _ (Kwh) (hours) HC __~ _co NOx
30  1.11  8.85  0.00 0.00  0.000 0. 000 0. 000
60 2.21 17.70 2.26 0.12 0.767 12. 623 0. 251
90 3.32 26.55 11.11 0. 60 2.515 41. 369 0.822
120 4. 43 35. 40 19. 96 1.08 3.389 55. 742 1.108
150 5.53 44.25 28.81 1.56 3.913 64. 366 1.280
180 6. 64 53.10 37. 66 2.04 4. 263 70. 115 1.394
210 7.75 61. 95 46. 51 2.51 4.513 74. 221 1.476
Limit @infinite driving distance = 6.011 98. 861 1. 965
RX running all the tine,
(nore energgy than needed) . . . . . . . = 13.904 228. 688 4.546

AIR CONDITI ONI NG ON

Drivin Tot al RX 18.5 EM SSI ONS
Di st. (‘?'i me Energy Energy (KW)RX (grams/mle)
(mles) (P_](\)A%r_s_)_ - _(}(YJ\IRI_) (kwh) (hours) HC Cg ______ NOx
77730 T 1.11 12.17  0.00  0.00 0. 000 0. 000 0. 000
60 2.21 24. 34 8.90 0.48 3.022 49. 707 0.988
90 3.32 36. 51 21. 07 1.14 4. 770 78. 453 1. 560
120 4. 43 48. 68 ?3.24 1.80 5. 644 92. 826 1. 845
150 5.53 60. 85 45. 41 2.45 6.168 101. 450 2.017
180 6. 64 73. 02 57. 58 3.11 6.518 107.199 2.131
210 7.75 85.19 69. 75 3.77 6.767 111. 306 2.213
Limt @ infinite driving distance = 8.265 135.945 2.703
RX running all the tinme,
(nore energy than needed) . . . . . . . = 13.904 228.688 4. 546
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MOBI LE SOURCE EM SSI ONS

Vehicle brid Autonobile based on the ETV-1
Battery E. ? 15. 44 Kwh
Cycle ? SAE "p* _
E/mi ? 0. 207 Xwh for propul sion)
0.295 Kwh i ncluding transm.eff=0.7)
0.406 Kwh pl us Air conditioning, 3KW)
Vavg ? 27.11 nph
Em ss. ? 1.9 (g/hp.hr)HC 3.9 (g/hp.hr)NOx
40 g/hg.hrgco (g/he. hr)
Comment : | mproved Engi ne
AlR CONDI TI ONI NG  OFF
~ Drivi ngll_ Tot al RX la.5 EM SSI ONS
Di st . ime Energy Energy (xw) RX (grams/mle)
(mles) (hours) __(xwh) _(xwh) (hours) MG —co NOx
30 1.11 8. 85 0.00 0.00 0. 000 0. 000 0. 000
60 2.21 17.70 2.26 0.12 0. 096 2.020 0.197
90 3.32 26.55 11.11 0. 60 0.314 6.619 0. 645
120 4.43 35. 40 19. 96 1.08 0.424 a. 919 0.870
150 5.53 44. 25 28.81 1.56 0. 489 10.298 1.004
180 6. 64 53.10 37. 66 2.04 0.533 11.218 1. 094
210 7.75 61. 95 46. 51 2.51 0. 564 ii.875 1.158
Linit e infinite driving distance = 0.751  15.818 1.542

RX running all the tine,
(nore energy than needed) . . . . . . . = 1.738 36. 590 3.568

AlR CONDI TIONING  ON
Drivi n%_ Tot al RX la.5 EM SSI ONS
t ime E

Di st . nergy Energy (KW)RX (grans/mle)
(mies) (hours) (kih) (xwh) (hours)  me . o wox
30 1.11 12. 17 0.00 0.00 0. 000 0. 000 0. 000
60 2.21 24. 34 a. 90 0.48 0.378 7.953 0.775
90 3.32 36.51  21.07 1.14 0.596 12. 553 1.224
120 4.43 48. 68 33.24 1.80 0. 705 14. 852 1.448
150 5.53 60.85  45.41 2.45 0.771 16. 232 1.583
180 6. 64 73.02 57.58 3.11 0. 815 17. 152 1.672
210 7.75 85.19 69. 75 3.77 0. 846 17. 809 1.736
Limit @ infinite driving distance = 1.033  21.751 2.121

RX running all the tine,

(nore energy than needed) . . . . . . . = 1.738 36. 590 3.568
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MOBI LE SOURCE EM SSI ONS

Vehicle brid Autonobile based on the ETV-1
Battery E. ? 15. 44 Kwh
Cycle ? SAE "D" _
E/mi 7 0. 207 Kwh for propul sion)
0.295 Kwh i ncludi ng transm.eff=0.7)
0.406 Kwh plus Air~ conditioning, 3KW)
Vavg ? 27.11 nph
Em ss. ? 0.2 (g/hp.hr)HC 0.4 (g/ hp.hr)NOx
4 églhﬁ.hrgco
Coment : 3-Way Catal yst
AlR CONDI TI ONI NG  OFF
~ Drivi ng}_ Tot al RX 18.5 EM SSI ONS
Di st. ime Energy Energy (KW)RX (granms/mle)
(mles) (hours) (xwn) (xwm) (hours) HC 7 co _ ~ wox
30 1.11 8. 85 0.00 0.00 0. 000 0. 000 0. 000
60 2.21 17.70 2.26 0.12 0.010 0. 202 0. 020
90 3.32 26. 55 11.11 0. 60 0.033 0.662 0. 066
120 4.43 35. 40 19. 96 1.08 0. 045 0.892 0. 089
150 5.53 44. 25 28.81 1.56 0.051 1. 030 0.103
180 6. 64 53.10 37.66 2.04 0. 056 1.122 0.112
210 7.75 61. 95 46. 51 2.51 0. 059 1.188 0.119
Limt @ infinite driving distance = 0.079 1.582 0.158
RX running all the tine,
(more eneré§ than needed) . . . . . . . = 0.183 3. 659 0. 366
AlR CONDI TI ONI NG ON
Drivin Tot al RX 18.5 EM SSI ONS
Di st. %i me Energy Energy EKW)RX (grans/mle)
(mles) (hours) (Kwh) (kwh) (hours) HC - ¢co NOX

150 .93 60. 85 45.41
180 .64 73.02 57.58
210 .75 85.19 69. 75

Limit @ infinite driving distance =

0
2 0
3. . ) 1.
120 g.43 48. 68 33.24 %.80
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