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APPENDIX Al. SIMULATION OF THE SCENARIOS
WITH THE SAME VEHICLE



TITLE: (I) DRIVING SCENARIO,

Cd: 0.3
Area(m2): 1.9
Ur: 0.01
Mass(Kg): 1400

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

10 mi
50.0%

30 mi/h

CYCLE INFORMATION
Ranqe:
%dist.grdl:
%dist.grd2:

Fcn
Fcn up,/grl :
Fcn -CW/‘c:  *_rl.

:=rC--__I.
73c up/grl:
‘ac dw/grl:
'ac up.igr2:
T-_ ac dw,/gr2 :

Tcr:
7cr up/grl :
7cr dwjgrl :
7cr up/'gr2 :
T/-r- 4.L &,q,,' c-7 -_A.+.

T.-e._ --.
"CC up ,/ g rl:
"CCA dw/grl:
FCC up/gr2:
7 ,c G .dw,/' g r 2 :

">r:
Z-F -L dA up/grl:
Fbr d-*q/r--i  -, II-.
Tl-7-2ii up/gr2:
FSr dw/gr2:

3 mi
50.0%
0.3%

4 s
0 s
2 s
3 s

10 mi,'h

199.97 N
1021.63 N
-521.75 N
1708 -43 N
2530.20 N
886.76 N

3743.71 N
-325.75 N
144.17 N
565 * 90 Np-i--9,/.55 N

2175.41 N
-1891.06 N

0.00 N
221.72 N

-821.72 M
2035.23 N

-2035.23 N
-1346.08 N
-1024.35 N
-2667.80 N

139.15 N
-3381.31 N

5 PERSON CXR

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

1.225
6.0%

15.0%
0.25

dist/cycl (ac) : 3 -5‘4 2-l
dist/cycl(  cr): 0.00 m
dist/cycl(cotbr):  1 1 . 1 7  m
T.Dtal c:ile dist: 20.11 m
+cycies rieeded: 2JO.30

Al-l



POWER ANALYSIS
Pen:
Pen up/grl:
Pen dw/grl:

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

Per:
Per up/grl:
Per dw/grl:
Per up)@r2:
Per dw/gr2:

PC0 :
2co up/qrl:
PC0 dw/grl:
PC0 up,/gra:
PCS dw/gr2 :

Pbr:
Pbr up./grl:
PSr dw,f'qrl:
Tbr up/y%:
?br dw,'gr2:

ENERGY ANAL-iSIS

2.68 KW
13.70 Kw
-8.34 Kw
7.64 Kw

11.31 Kw
3.96 KW

16.73 KW
-1.46 KW
0.64 KW
4.32 Kb7

-3.03 Kw
9.74 Kw

-3.45 xw
0 . 13 0 :Kw
3.6'I :xX

-3.57 :m
9 . 10 :xX

-9.iO KW
-7.31 lrP7
-4.37 :m

-11.37 -Kw
0 . 3 1 :m

-16 .55 Kw

-max-
-max-
-max-
-max-
-max-

-max-
-max-
-ITlax-
-max-
-max-

Ecn :

Reg.3rk n=l Res.Zrk n=n No Reg.Srk

lJ.<;; 0.447 0 J-47. _
E c n  up/‘srl:
Ecn r;,w,/  ;:I :

Eat:

Eat up,/$c2:
sac dw/gr2:

Ecr:
Ecr up/grl:
ECr dw/grl:
Ecr up/gr2:
Ecr dw/gr2:

EC0 :
Eco up,'grl:
Eco dw/:rl:
Eco up/gr2:
Eco dw/gr2:

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

- 1?l.ilL
-9*5$5

0 .5oc
0.377
Q 723. Ad-
0 CC0
0: GO0
0.000
0.000
0.000
0.000
0.000
0.000
0.122

-0.i22
0.000
0.000

-0.394
-0.109
-0.284
0.000
0.000

1.112 1.142
-0.174 0.000
0 .509 0.509
0.377 0.377
0.132 0.132
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.122 0.122

-0.031 0.000
0.000 0.000
0.000 0.000

-0.093 0.000
-0.027 0.000
-0.071 0.000
0.000 0.000
0.000 0.000

TOTAL ENERGY 1.125 2.328 2.729
0.087 0.179 0.210

Al-2



TITLE: (II) DRIVING SCENARIO, 5 PERSON CAR

Cd: 0.3 r(Kg/m3):
Area(m2): 1.9 Gradel(%):
Ur: 0.01 Grade2(%):
Mass(Kg): 1400 Reg.Brake (n):

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

40 mi
15.0%

55 mi/h

CYCLE INFORXATION
Range:
%dist.qrdl:
%disc.grd2:
tlac):
5(cr):
t:coj:
c f-y-) :I d
'icrl2ise :

60 ml
15 . 0 ?g
5.0%
i9 s
19 s,f s
2 s

20 ;ni,'h

F’r,Tl:
Fen up,/grl :
Fen dw/grl:

“ac :
F3C upjgrl:
Fat dw/qrl:
Fat up//Gr2:
"ac dw/gr2:

Fso up/gr’:
Fco dw/qr2 :

Fbr:
Pbr up,/grl:
Fbr dw,/g-rl  :
Pbr upjgr2:
Fbr dw/gr>:

348.1-Y N
1159.89 N
-473.56 IT
323.75 N

1-jJ5.17 N
2.03 N

2353.?3 >I
-1211.43 N

15S.i3 N
G36 ET %J> .ti-

-556.53 N
2200.33 x

-1'370.13 g
0.00 N

321.72 :3
-821.72 N
2035.23 N

-2035.23 N
-2208.53 N
-1336.36 N
-3030.30 N
-I i- - ?,.35 N

-4243.31 ?J

1.225
6.0%

15.0%
0.25

CYCLE RISSULTS
V after (cs): 13 . 9 L-1 mi,,/h

distjcycl (ac) : 84.92 m
dist/cycl(-"  :-L / 159.34 m
dist/cycl(co-br) : 43.23 m
Total rile dist: 2'34.93 m
<cycles-needed: 3 2 7 37.-,

Al-3



POWER ANALYSIS
Pen:
Pen up/grl:
Pen dw/grl:

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

Per:
Per up/grl:
Per dw/grl:
PC?Z up,/gr2 :
PCT dw,'gr2:

?cc:
3co up/grl:
PCS dw/grl:
PC0 up,:gr2 :
Pco dw/gr2 :

Pbr:
?br up,jgrl:
"br dwjgrl :
Fbr up/gr2:
?kr dw/gr2:

8.56 Kw
28.76 KW

-11.64 Kw
7.36 KW -max-

14.71 KW -max-
0.02 KW -max-

25.56 KW -max-
-10.83 KW -max-

1.48 KW
8.82 IKW

;y:, -
&d.

TKg 7

-16.72 kw
0 . 0 0 Kw
7 .35 :xw

-7 .35 :Kw
13 -13 33

-13 .19 Kw
- 1 3 .70 123 -max-
-11 74&A. 33 --3ax-
-25.66 :KW -max-
-1.41 x4 -max-

-35.93 :m -max-

Ecn:
E:cn
ZCn

Eat:
EaC
ZZC
Eat
Zac

Ecr :
Ecr
Ecr
9cr
ZCr

Eco:
EC0
zcs
zco
Eco

Ebr:
Ebr
Ebr
Ebr
Ebr

up,/grl :
dw;' gr 1 :

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

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

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

3.L- ‘31 -
1.563

-,3. 635
5.087
3 q;7, >_d
0 . 0 0 1
0 . 5 5 2

-A 772u.r> -
2.039
1.1113

-0.760
0 . 8 4 9

- 0 . 7 2 2
0 . 0 0 0
0.200

- 0 . 2 0 0
0.165

-t3 . 165
- 3 . 4 0 0
-0.200
-31.437
-0.008
-0.204

5. 212c-rml.zor
- $2 .I59

5. 0 2 7
,T CL?.2-/d
i.001
0,552

-10.053
2.039
1.143

- 0  * 1 9 0
0.849

-3.180
0.000
0.200

-0.050
0 . 1 6 5

- 0 . 0 4 1
-0.850
- 0 . 0 5 0
- 0 . 1 0 9
-0.002
-0.051

5.291
1 2. 5GC
0.000
5. 087
0.953
0.001
0.552
0.000
2.039
1.143
0.000
0.843
0.000
0.000
0.200
0.000
0.165
0.000
0.000
0.000
0.000
0.000
0.000

TOTAL ENERGY 10.883 16.108 17.850 KWh
0.109 0.161 0.178 KWh/mi

Al-4



TITLE: (III) DRIVING SCENARIO, 5 PERSON CAR

Cd: 0.3 r(Kg/m3):
Area(m2): 1.9 Gradel(%):
Ur: 0.01 Grade2(%):
Mass(Kg): 1400 Reg.Brake (n):

CONSTANT SPEED INFORMATION
Range: 0 mi
%dist.grdl: 0.0%
Vcznsxant: 0 mijh

CYCLE INFORHATICN

Fen :
Fsn uF/grl:
Ten dw,/grl :

Fat :
Fat up/gzL:
Fat dw;qrl:

Fsr up,/qr2 :
7cr -.d-tijqr, .-

Fco:
FCO up,/‘grl  :
rco dw/grl:A
FCO up/r;r2:
Fco dw/gr3:

Fbr:
Fbr upjgrl:
Fbr dw/qrl:
FSr up/gr2:
Fbr dw/'grZ :

1.225
6.0%

15.0%
0.25

&.s7,/cycl  :3cj : i20.68 m
&,is+L,/c-jcl icr; : 268.17 m
dis~//c‘jc1 j ~O-'^.,r) : 113.97 m
Tctzil C',7‘ =i- -- &St - 502.31 m
tic:~cles zeede5:./ 320.00

Al-5



POWER ANALYSIS
Pen:
Pen up/grl:
Pen dw/grl:

Pat:
Pat up/grl:
Pat dw/grl:
Pat up/gr2:
?ac dw/gr2:

Per :
Per up/grl:
Per dw/grl:
?cr up/gr2:
Per dw/gr2:

PC,=:
Pco up/grl:
PC0 dw,/'grl:
"co up/.gr2 :
PC0 dwigr2 :

Phr:
Pbr up/'grl :
PSr dT,.J/cj?-1  :
Tbr uo/rjr2:
3br ew)gr2 :

ENERGY ANALYSIS

0.00 Kw
0.00 Kw
0.00 Kw

16.66 KW -max-
27.68 KW -max-
5.65 KW -max-

43.95 KW -max-
-10.62 KW -max-

2.68 KW
1 3.70 K‘d
-8.34 KW
29.97 Kw

-24.61 KW
0.00 LTiJ

11.02 :Kw
-11.02 Kw
27.29 Imi

-27. 29 Td
-21. 08 'KW -max-
-7: 00. ..&. m -max-
-31.1 I(54 -max-

3.89 FV -max-
-46.04 I?3 -max-

Reg.3rk n=l Reg.3rk n=n NC Req. Er:u

Ecn: 0.000 G.GGO O.CGO
Zen up/grl: 0.000 0. oco 0.000
SCn dT$J,'orl  -- * 0.000 G. GO0_ 0.000

Eat: 1O.fj65 1C.565 10 .665
Eat uc,'cr7 dm * 2.215 2.215-. 2 2.215
Eat dwigrl : 0.452 0.452
Eat up&z:

0.432
0.000 0.000 0.000

Eat dw/gr2: 0.000 0. GO0 0.000
zcr : 3.313 3. 2 13 3.313

Ec’cr up/grl: 2.435 2.'35 2.435
Ecr dwjgrl: -1.432 -0.371 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
Zco up,/grl: 0. 783 0. 733 0. 733
ZCO dw/grl: -0.733 -0 . -.A  1Qfj 0.000
Eco up/gr2: 0.000 0.000 0.000
Eco dw/gr2: 0.000 0.000 0.000

Ebr: -6.744 -1.686 0.000
Ebr upjgrl: -0.440 -0.110 0.000
Ebr dw/grl: -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

Al-6



TITLE: (III) DRIVING SCENARIO, 5 PERSON CAR

Cd: 0.3 r(Kg/m3):
Area(m2): 1.9 Gradel(%):
Ur: 0.01 Grade2(%):
Mass(Xg): i400 Reg.Brake  (n):

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

CYCLE IXFORMYYTION
Range:
%dis~-gr,~~:
%dist.grd2:
-,(ac):
t(c) :
t(co) :
-L(Sr'; :
:icyJise :

'r?RCSS XNALYSIS
?ri ,n:
Fen up/grl:
FCn dW,/gri:

Fat :
Fat up,/grl:
Fat dwjgrl:
Fat uF/gr2:
Fat dwiqr2 :

F-J- -L.
'c=r uy;,;p-l :
7 P-r2. -A 21,f ,I' c; 11 :
‘Cr :.&/~r2 :
Fsr dw/gr2 :

Jr-,0:
“CC up,/grl:
Fco dw/cpi:
Fco upjgr2:
Fco dw/gr2:

Fbr:
?br Up,/CJri:
?Sr dw,/grl:
Fbr up/gr2:
?'Sr dw/gr2 :

50 mi
20.0%

55 mi,/h

100 mi
20.0%

0.0%
13 s
20 s
3 s
9 s

30 mi,:!l

318.17 N
11 63. 39 N
-473.56 N
1242.34 N
2064.56 N
42'_ l.i2 N

3 2 7 3 . 07 N
-7a2. 39 N
1"Q 97 N->.

1 021.69 2J
-621.76 N
33-2G-&da. 20 N

-1335.26 N
0.00 N01J1.72 N

-;z 1.72 N
2035.23 N

-2035.23 N
-1718.27 N
-896.55 N

-2539.99 N
316.96 N

-3753.50 N

1.225
6.0%

15.0%
0.25

Al-7



-

POWER ANALYSIS
Pen:
Pen up/grl:
Pen dw/grl:

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

Per:
Psr up/grl:
Per dw/grl:
Per up/gr2
Per dw/gr2

Pco:
‘“co up,/grl
Ice dw/grl
PC0 u13/7-3* I 3--
PC0

Pbr:
2br
Fbr
Pbr
"rbr

dw,/gr2 :

up,/‘grl :
tiw,igrl  :
up/gr2:
dw,'gr2 :

8.56 KW
28.76 KW

-11.64 Kw
16.66 Kw
27.68 KW
5.65 KW

43.95 Kw
-iO.62 KW

2.68 KW
13. 70 Kw
-3.34 Kw
29.97 Kw

-24.61 KW
0.00 Kid

11.02 Kw
-11AA. 02 Kw
27.29 Kw

-27 .29 lw
-21. 08 Kw
- 11 . 30 1337
-31.1 I‘%

3.39 Kid
-46.04 mi

-max-
-max-
-max-
-max-
-max-

-max-
-max-
-max-
-ma:r-
-max-

ENEliGY XJALYSIS

Reg.Brlc r?.=l Reg.3rk n=n Yo Z?.eq.srk

Ecn: 6.224 6 .224 6.224
Ecn up/grl: 2.614 2. 614 2 .614
Zen dw/grl: -1. 0 5 a -13. 265 0 * 000

Eat: I :J .665 1 0.565 10.665
Zac up/grl: 2. 215 -2 .ai3 .-T 2.215
Zac dw,/grl : 0.452 0.452 0.452

Eat up/gr2: 0.000 0.000 0.000
Eat dw/gr2: 0.000 0.000 0.000

Ecr: 3.813 3.813 3.813
Ecr up/grl: 2.435 2.435 2. 435
Ecr dw/grl: -1.422 -0.371 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
EC0 UD/O" -& , _i&. 0 .783 0.733 0.783
EC0 dw,/grl: -12 - 783 -0 . 106 -2 0 . 0 0 0
Eco up/gr2: 3.000 0.000 0.000
Eco dw/gr2: 0.000 0.000 0.000

Ebr: r 7 ! -1 -1.686 0.000
Ebr up/grl: 1;;:;;; -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 17.448 26.264 29.203
0.116 0.175 0.195

Al-8



TITLE: (IV) DRIVING SCENARIO,

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

0.3 r(Kg/m3):
1.9 Gradel(%):

0.01 Grade2(%):
1400 Reg.Brake (n):

CONSTANT SPEED INFORMATION
Range: 30 mi
%dist.grdl: 15.0%
Vconstanx: 55 mi/h

CYCLE INFORP!!TION
Range:
%dxc.grdl:
%dist.ard2:
t(ac):a
t(c) :cinm .L\L").
t(br) :
77cr:Jis.e:

FORCES ANALYSIS
Fen :
Fen
Fen

Fat:
F3C
F3.C
FFiC
Fat

Fcr :
FCr
Fcr
FCY
"cr

F:c- -A. -".
FCO
FCC
FCO
FCO

Fbr:
Fbr
Fbr
Fbr
Fkr

up/grl:
dwigrl:

up/ grl :
dw/grl:
uy=,/gr3:
dw/'gr2 :

up/ grl :
dw/'grl:
uF/'gr2 :
dw/grZ :

up,/grl :
dwjgrl :
up/gr2:
dw/gr2:

up,/grl:
dv/qrl:
up/cJr2:
dw/gr2:

30 mi
17 0%*d.
5.0%
23 s
50 s
10 s
9 s

4 5 mi,,'h

348.17 N
1169.39 N
-G3.56 N
1234.05 N
2135.77 N
462.33 N

3313.28 N
-751.18 N
273.43 N

llOO.15 N
-543 -30 N
2313.66 N

-: 756 .81 N
0.00 N

221.72 N
-821.72 N
2035.23 N

-2035.23 N
-2567.37 N
-17G5.55 N
-3389.09 N
-532.-.'3 N

-4602.60 x

5 PERSON CAR

1.225
6.0%

15.0%
0.25

Al-9



POWER ANALYSIS
Pen:
Pen up/grl:
Pen dw/grl:

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

Per:
Per up/grl:
Per dw/grl:
Per up/gr2:
Per dwjgr2:

Pco:
Pco up/grl:
Pco dw/grl:
Pco up/gr2:
PC0 dw/gr2:

Pbr:
Pbr up/grl:
Pbr dw/grl:
?br up/gr2:
Pbr dw/gr2:

ENERGY ANALYSIS

8.56 KW
28.76 KW

-11.64 KW
25.83 KW
42.35 KW
9.30 Kw

66.76 KW
-15.11 Kw

5.60 KW
22.13 KW

-10.93 Kw
46.53 KW

-35.33 IQ7
0.00 Kw

16.53 Kw
-16 -53 Kw
40.93 l-37

-40.93 Kw
-46.53 KW
-3'1.64 7i-W
-61.42 m?
-9.64 KW

-33. 42 Kw

-max-
-max-
-max-
-max-
-max-

-max-
-max-
-max-
-max-
-max-

Reg.3rk n=l Reg.Brk n=n No Reg.srk

Ecn: 3.968 3.96a 3. 963
Ecn up/grl: 1.176 1.176 1.175
Ecn dw/grl: -0.476 -0.119 0.000

Eat: 2.623 2.624 2.623
Eat up/grl: 0.403 0.403 0.403
Eat dwjgrl : 0.089 0.089 0.089
Eat upjgr2: 0.212 0.212 0 .212
Eat dw/gr2: -0.043 -0.012 0.000

Ecr: 2.032 2.032 2.032
Ecr up/grl: 0.753 0.753 0.753
Ecr dw/grl: -0.372 -0.093 0.000
Ecr up/gr2: 0.528 0.528 0.523
Ecr dwjgr2: -0.401 -0.100 0.000

Eco: 0.000 0.000 0.000
EC0 up/grl: 0.112 0.112 0.112
Eco dw/grl: -0.112 -0.023 0.000
Eco up/gr2: 0.093 0.093 0.093
Eco dw,/gr2: -0.093 -0.023 0.000

Ebr: -1.519 -0.380 0.000
Ebr up/grl: -0.097 -0.024 0.000
Ebr dw/grl: -0.188 -0.047 0.000
Ebr up/gr2: -0.010 -0.002 0.000
Ebr dw/gr2: -0.085 -0.021 0.000

TOTAL ENERGY 8.588 11.139 11.989
0.143 0.186 0.200

Al-10



TITLE: (V) DRIVING SCENARIO, 5 PERSON CAR

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

0.3 r(Kg/m3):
1.9 Gradel(%):

0.01 Grade2(%):
1400 Reg.Brake (n):

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

CYCLE INFORMATION
Range:
%dist.grdl:
%dist.grd2:
t(acj:
t(cr):
t(coj:
t;brj :
Vcruise:

FORCES ANALYSIS

up,/grl:
dw/grl:

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

Fen:
FCl
Fen

Fat:
TZlCL
Fat
Fat
Fat

Fcr:
Fcr
Fcr
Fcr
Fcr

Fee:
Fco
Fco
Fco
FCC

Fbr:
Fbr
Fbr
Fbr
Fbr

up/p-l:
dw/grl:
up/gr2:
dw,/gr2 :

uy=/'gri:
dw/grl:
up/gr2:
dw/gr2:

upl'grl:
dw/grl:
up/gr2:
dw/gr2:

338.27 N
1209.99 N
-433.45 N
1284.05 N
2105.77 N
462.33 N

3319.23 N
-751 .18 N
273.43 N

1100.15 N^-542 .30 N
2313.66 N

-1756.81 N
0.00 N

821. 72 N
-821.72 N
2035.23 N

-2035.23 N
-2567.37 N
-1745.65 N
-3389.09 N
-532.14 N

-4602.60 N

120 mi
15.0%

60 mi/h

30 mi
15.0%
5. 0%
28 s
50 s
10 s
3 s

.$ 5 mi,,,'h

1.225
6.0%

15.0%
0.25

CYCLE RESULTS
'7 af+=rr  e-A (coj : 40.55 mi,'?,

dist/cycljac): 28 1.53 m
dist,/cyci(cr): 11305.63 m- .cllSC/ //-. -JCL 7 \ '-m+brj 'L-V : 191.07 a
Tstal cyle disc: 1-173.2: 71
~cycles needed: 73 r;,,.Od

Al-11



POWER ANALYSIS
Pen:
Pen up/grl:
Pen dw/grl:

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

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

Pco:
PC0 upjgrl:
Pco dw/grl:
Pco up/gr2:
Pco dw/gr2:

Pbr:
Pbr upjgrl:
Pbr dw/grl:
Pbr up,/gr2:
Pbr dwjgr2:

ENERGY UJALYSIS

10.41 Kw
32.45 KW

-11.62 KW
25.33 IO7
42.35 KW
9.30 Kw

66.76 KW
-15.11 Kw

5.60 KW
22.13 KW

-10.93 Kw
46.53 Kw

-35.33 Kw
0.00 iGd
16.53 KN

-16.53 'Kw
40.93 Kw

-40.93 Kw
-46.53 :Kw
-31.64 KW
-51.42 *KM
-9.64 K'ii

-33 * 42 Xd

-max-
-max-
-max-
-max-
-max-

-max-
-max-
-max-
-max-
-max-

Reg.grk n=i Reg.Brk n=n No Reg.5rk

Ecn: i7. 700 17. 700
Ecn up/grl: 4.367 4.867
Ecn dwigrl: -1.744 -0.436

Eat: 2.624 2.624
Eat upjgrl: 0.403 0.403
Zac dw,/grl: 0.089 0.089
Eat upjgr2: 0. 212 0.212
Eat dw/gr2: -0.043 -0.012

Ecr: 2.032 2.032
Ecr up/grl: 0.753 0.753
Ecr dw/qrl: -0.372 -0.093
Ecr upj'gr2: 0.528 0.523
Ecr dw/gr2: -0.401 -0.100

Eco: 0.000 0.000
Eco up/grl: 0.112 0.112
Eco dw,'grl: -0.112 -0.028
Eco Up,/g;ra: 0.093 0.093
Eco dw/gr2: -0.093 -0.023

Ebr: -1.519 -0.330
Ebr up/grl: -0.097 -0.024
Ebr dw/grl: -0.188 -0.047
Ebr up/gr2: -0.010 -0.002
Ebr dw/gr2: -0.085 -0.021

17. 700
1.367
0.000
2.624
0.403
0.089
0.212
0.000
2.032
0.753
0.000
0.523
0.000
0.000
0.112
0.000
0.093
0.000
0.000
0.000
0.000
0.000
0.000

TOTAL ENERGY 24.744 28.245 29.412 KWh
0.165 0.188 0.196 KWh/mi

Al-12



TITLE: (V) DRIVING SCENARIO, 5 PERSON CM?

Cd: 0.3 r(Kg/m3):
Area(m2): 1.9 Gradel(%):
Ur: 0.01 Grade2(%):
Mass(Xg): 1400 Reg.Brake (n):

CONSTMJT SPEED INFORMATION
Range: 160 mi
%dist.grdl: 15.0%
Vconstant: 60 xi/h

CYCLE INFOmTION
Range: 40 mi
%dist.qrdl: 1'; 0:;d.
%dist.grd2: 5.02
tlac): 28 s
t&j:
t(c0):
t(brj :
Vcruise:

50 s
10 s
9 s

45 ni/h

1.225
6.0%

15.0%
0.25

FORCES ANALYSIS
Fen: 388.21 N
Fen up/grl: i209.99 N
Fen dw/grl: -433.45 N

Fat: 1284.05 N
Fat up/grl: 2195.77 N
Fat dw/srl: 462.33 N
Fat upjGr2: 3319.28 N
Fat dw/gr2: -751.13 N

Fcr: 273.43 N
Fcr up/grl: 1100.15 N
Fcr dw/crl: -543.30 N
Fcr up:/$"2: 2313.66 N
Fcr dw/gr2: -1756.81 N

Fco: 0.00 N
F C O Up/'CJri: 821. 72 N
Fco dW/gri: -821.72 N
Fco up/gr2: 2035.23 N
Fco dw/gr2: -2035.23 N

Fbr: -2567.37 N
Fbr up/grl: -1745.65 N
Fbr dw/grl: -3339.09 N
Fbr up/gr2: -532.14 N
Fbr dw/gr2: -4602.60 N

Al-13

40.55 rni;fh

281.58 m
1005.63 m



POWER ANALYSIS
Pen:
Pen up/grl:
Pen dw/grl:

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

Per:
Per up/grl:
Per dw/qrl:
Per upjgr2:
Per dw/gr2:

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

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

10.41 KW
32.45 KW

-11.62 Kw
25.83 KW -max-
42.35 KW -max-
9.30 KW -max-

66.76 KW -max-
-15.11 KW -max-

5.60 KW
22.13 Kw

-10.93 KW
46.53 KW

-35.33 Kw
0.00 Kw

16.53 KW
-16.53 KW
40.93 Kw

-40.93 Kw
-46.53 KW -max-
-31.64 XW -max-
-61.42 KW -max-
-9.64 KW -max-

-83.42 KW -nax-

ENERGY ANALYSIS

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

Ecn: 23.601 23.601 23.601
Ecn up/grl: 6.490. 6.490 6.490
Ecn dw/grl: -2.325 -0.581 0.000

Eal=: 3.498 3.498 3.498
Eat up/grl: 0.538 0.538 0.538
Eat dw/grl: 0.118 0.118 O.ill3
Eat up/gr2: ' 0.283 0.233 0.283
Eat dwjgr2: -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/grl: 0.150 0.150 0.150
Eco dw/grl: -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/grl: -0.129 -0.032 0.000
Ebr dw/grl: -0.251 -0.063 0.000
Ebr up/gr2: -0.013 -0.003 0.000
Ebr dw/gr2: -0.113 -0.028 0.000

KWh
KWh
Kwh
KWh
KWh
D7h
'KWh
KWh
KWh
KWh
KWh
KWh
,KWh
KWh
KWh
KWh
KWh
KWh
:KWh
KWh
KWh
KWh
KWh

TOTAL ENERGY 32.992 37.660 39.216 KWh
0.165 0.188 0.196 KWh/mi

Al-14



TITLE: (VI) DRIVING SCENARIO, 5 PERSON CAR

Cd: 0.3 r(Kg/m3):
Area(m2): 1.9 Gradel(%):
Ur: 0.01 Grade2(%):
Mass(Kg): 1400 Reg.Brake (n):

CONSTANT SPEED INFORMATION
Range: 480 mi
%dist.grdl: 15.0%
Vconstant: 60 mi/h

CYCLE INFORMATION
Range:
%dist.ordl:
%dist.&d2:
t(ac):
t(cr):
t(c0):
t(br):
Vcruise:

0 mi CYCLE RESULTS
0.0% V after (co):
0.0%

0 s
0 s
0 s
0 s
0 mi/h

FORCES ANALYSIS
Fen: 388.27 N
Fen up/grl:

Fat up/grl:
Fat dw/grl:

Fen dw/grl:

Fat up/gr2:
Fat dw/gr2:

Fat:

Fcr:
Fcr up/yrl:
Fcr dw/c;rl:
Fcr upjgr2:
Fcr dw/gr2:

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

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

1209.99 N

0.00 N

-433.45 N

0.00 N

0.00 N

0.00 N
0.00 N
0.00 N
0.00 N
0.00 N
0.00 N
0.00 N
0.00 N
0.00 N
0.00 N
0.00 N
0.00 N
0.00 N
0.00 N
0.00 N
0.00 N
0.00 N

Al-15

dist/cycl(ac):
dist/cycl( cr):
dist,/cycl(coibr):
Total cy:e dist:
icycles needed:

1.225
6.0%
0.0%

0.25

0.00 mi/h

0.00 m
0.00 n-l
0.00 m
0.00 m
0.00



POWER ANALYSIS
Pen: 10.41 Kw
Pen
Pen

Pat:
Pat
pat
Pat
Pat

Per:
Per
.Pcr
Per
Per

Pco:
PC0
PC0
PC0
PC0

Pbr:
Pbr
Pbr
Pbr
Pbr

up/grl:
dw/grl: -

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

up/grl:
dw/qrl:
upjgr2:
dw/gr2:

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

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

ENERGY ANALYSIS

Ecn: 70.802 70.802
Ecn up/grl: 19.469 19.469
Ecn dw/crl: -6.974 -1.744

Eat: 0.000 0.000
Eat up/grl: 0.000 0.000
Eat dw/grl: 0.000 0.000
Eat up/gr2: 0.000 0.000
Eat dw/gr2: 0.000 0.000

Ecr: 0.000 0.000

32.45 KW
.11.62 KW
0.00 Kw
0.00 Kw
0.00 Kw
0.00 Kw
0.00 I-07
0.00 Kw
0.00 Kw
0.00 Kw
0.00 Ia7
0.00 Kw
0.00 Kw
0.00 I37
0.00 Kw
0.00 Kw
0.00 Kw
0.00 In7
0.00 mi
0.00 Kw
0.00 Kw
0.00 Kw

-max-
-max-
-max-
-max-
-max-

-max-
-max-
-max-
-max-
-max-

Reg.Brk n=l Reg.Brk n=n No Reg.Brk

Ecr up/grl: 0.000
Ecr dw/grl: 0.000
Ecr up/gr2: 0.000
Ecr dw/gr2: 0.000

Eco: 0.000
Eco up/grl: 0.000
Eco dw/grl: 0.000
Eco up/gr2: 0.000
Eco dw/gr2: 0.000

Ebr: 0.000
Ebr up/grl: 0.000
Ebr dw/grl: 0.000
Ebr upjgr2: 0.000
Ebr dw/gr2: 0.000

TOTAL ENERGY 83.296 88.527
0.174 0.184

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

70.802
19.469
0.000
0.000
0.000
0.000,
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

90.271
0.188 KWh/mi

Al-16



APPENDIX A2. SIMULATION OF THE SCENARIOS
WITH SELECTED VEHICLES



TITLE: (I) RESIDENTIAL POSTAL, MAIL DELIVERY CAR

Cd: 0.45 r(Kg/m3):
Area(m2): 2.5 Grade1 (%) :
Ur: 0.01 Grade2(%):
Mass(Kg) : 1400 Reg.Brake (n):

CONSTANT SPEED INFORMATION
Range: 10 mi
%dist.cn grd 50.0%
‘Jccnstant: 30 mi/h

CVCLE INFORMATIONA.
Range: 3 mi
%dist.grdl: 50.0%
%disz.grda: 0.04
t(ac): 4 s
t(cr): 0 s
t(cs): 3 s
t(kr> : 3 s
Vcr-disc : 10 mi,/li

FORCES AXALYSIS
Fen:
Fen up/gri:
Fen dw/gri :

Fat:
Fat up/grl:
Fat dw/grl:
Fat up,/gr2:
Fat dwjgr2 :

Fr- -UL .
Fcr up,/gri:
Fsr dw/ grl :
Fcr up/gr2:
Tcr dv,'gr2:

FCC:
Fco upjgrl:
Fco dw/grl:
Fco up/gr2:
Fee; dw,'gr2:

Fbr:
Fbr uF/gri:
Fbr dw/cxl:
Fbr upjcr2:
Fbr dw/gr2:

251.08 N
1082.30 N
-560.64 N
1715 * 27 y
2536.99 N
893 .55 N

17i5.27 N
1715.27 ?J
150.96 N
572.59 N

-670.75 N
150.96 N
i50.96 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

1.225
5.0%
0.0%

0.25

-

A2-I



POWER ANALYSIS
Pen:
Pen up/grl:
Pen dw/grl:

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

Per:
Per up/grl:
Per dw/qrl:
Per tipjgr2:
Per dw/gr2:

Pco:
PC0 up/grl:
Pco dw/srl:
PC0 up)+:
PC0 dw/gr?:

Pbr:
Pbr up,/grl:
Pbr dw/grl:
Pbr upjgr2:
Pbr dwjgr2 :

3.50 Kw
14.52 KW
-7.52 KW
7.67 K?V -max-

11.34 KW -max-
3.99 KW -max-
7.67 KW -max-
7.67 KW -max-
0.67 KW
4.35 'Kw

-3.00 Kw
0.67 KW
0.67 IKW
0.00 Kw
3.67 Im

-3.67 'KW
0 . 0 0 KW
0.00 Kid

-7.31 :KW -max-
4-1;.30  _ . 3 1 XT Izw --Tax- -na:i-

-7 .81 :KX -nax-
-7.31 Kv -max-

ENERGY ANALYSIS

Reg.3rk n=i Ret; . Zrjc ;i=n NC Req. 3rk

Ecn: 0.533 0.533 3 .5333ECr! up /g'rl : 1 . 3'0 u- 1.210 1 .21-J -n
Ecn dw,,, ./ grl: - 0 ,626 -0.13:: 0.000

Ezc: 0.511 0.5'11 0 . dL& CT,
Eat up/grl: 0 ?7-.>,a 0.373 0.3-73
Eat dv/'grl: 0.133 0 .I.32 0.133
Eat 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/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 12 . &IQ 133
Eco dw/gri: -0.122 -4 3 .03; 0.000
ECO Up/Cji2: 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/gr2: 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

KWh
KWh/mi

A2-2



TITLE: (II) SMALL DELIVERY RANGE, MINI VAN

Cd: 0.37 r(Kg/m3):
Area(m2): 2.9 Gradel(%):
Ur: 0.01 Grade2(%):
Mass(Kg): 2720 Reg.Brake (n):

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

CYCLE INFORM?TION
Range:
%dist.grdl:
%dist.grd2:
t(acj:
t(cr):
t(c0):
t(br):
Vcruise:

FORCES ANALYSIS
Fen:
Fen up/grl:
Fen dw/grl:

Fat: -
Fat up/grl:
Fat dw/grl:
Fat up/gr2:
Fat dw/gr2:

Fcr:
Fcr up/grl:
Fcr dw/grl:
Fcr up/gr2:
Fcr dw,'gr2:

Fco:
Fco up/grl:
Fco dw/qrl:
Fco upjgr2:
Fco dw/gr2:

Fbr:
Fbr up/grl:
Fbr dti/grl:
Fbr up/gr?:
Fbr dw/gr2:

40 mi
15.0%

55 mi/h

60 mi
15.0%
5.0%
19 s
19 s
4 s
5 s

20 mijh

663.70 N
2260 .:a N
-932.79 N
1598.75 N
3195.24 N

2.26 N
5552.91 N

-2355.42 N
319.07 N

1915.56 N
-1277.42 N
4273.24 N

-3635.09 N
0.00 N

1596.49 N
-1596.49 N
3954.16 N

-3954.16 N
-4293.79 N
-2697.30 N
-5890.28 N
-339.63 N

-8247.95 N

2YCLE RXSULTS
77 after (cc) :

dist/cycl (ac) :
distjc;Jcl (CT) :
dist/cycljc3+br) :
Total c-yle disc :
+cycles neede5:

1.225
6.0%

15.0%
0.25

13.95 mi,,5

84 .92 m
169.84 m
40.23 m

294.98 m
327.27

A2-3



POWER ANALYSIS
Pen:
Pen up/grl:
Pen dw/grl:

Pat:
Pat up/grl:
Pat dw/qrl:
Pat upjtjr2:
Pat dw/gr2:

Per:
Per up/grl:
Per dw/grl: .
Per up/gr2:
Per dw/gr2:

Pco:
PC0 up/grl:
Pco dw/grl:
Pco up/gr2:
Pco dw/gr2:

Pbr:
Pbr up/grl:
Pbr dw/qri:
Pbr upjgr2:
Pbr dw/gr2:

ENERGY ANALYSIS

16.31 XW
55.56 KW

-22.93 Kw
14.29 KW
28.56 KW
0.02 Kw

49.64 KW
-21.05 KW

2.85 KW
17.12 ITvd

-11.42 KW
38.20 KW

-32.49 KV
0.00 Kw

14.27 KW
-14.27 KW
35. 35 Kw

-35.35 Kb7
-36.37 KW
-22.85 'I-d
-dQ 89 Kw-2.
-2.88 Kid

-69.86 KW

-max-
-max-
-max-
-max-
-max-

-max-
-max-
-max-
-max-
-max-

Reg.Brk n=l Reg.Brk n=n No Reg.Brk

Ecn: 10.086 10.086 10.086
Ecn up/grl: 3.031 3.031 3.031
Ecn dw/grl: -1.251 -0.313 0.000

Eat: 9.874 9.874 9.874
Eat up/grl: 1.850 1.850 1.850
Eat dw/grl: 0.001 0.001 0.001
Eat up/gr2: 1.072 1.072 1.072
Eat dw/gr2: -0.455 -0.114 0.000

Ecr: 3.941 3.941 3.941
Ecr up/grl: 2.218 2.218 2.218
Ecr dw/grl: -1.479 -0.370 0.000
Ecr up/gr2: 1.649 1.649 1.649
Ecr dw/gr2: -1.403 -0.351 0.000

Eco: 0.000 0.000 0.000
Eco up/grl: 0.389 0.389 0.389
Eco dw/grl: -0.389 -0.097 0.000
Eco up/gr2: 0.321 0.321 0.321
Eco dw/gr2: -0.321 -0.080 0.000

Ebr: -6.612 -1.653 0.000
Ebr up/grl: -0.389 -0.097 0.000
Ebr dw/grl: -0.850 -0.213 0.000
Ebr up/gr2: -0.016 -0.004 0.000
Ebr dw/gr2: -0.397 -0.099 0.000

TOTAL ENERGY 20.869 31.041 34.432
0.209 0.310 0.344

A2-4



TITLE: (III) PARCEL POST DELIVERY, VAN

Cd: 0.47 r(Kg/m3):
Area(m2): 3.4 Gradel(%):
Ur: 0.01 Gradea(
Mass(Kg): 3400 Reg.Brake (n):

CONSTANT SPEED INFORMATION
Range:
%dist.grdl:
Vconsxant:

0 mi
0.0%

0 .mi,/h

CYCLE INFORMATION
Range:
%dlst .grdl:
%dist.grd2:
t(ac):
t(crj:
t(cc) :
t(br) :
Vcruise :

FORCZS ANALYSIS
Fen : 333.20 N

100 mi
20.0%
0.0%
13 s
20 s
3 s
9 s

30 mij>.' *

Fen up/grl: 2328.81 N
z'cn dw/grl: -1662.41 N

Fat: 3041.85 N
Fat up/grl: 5037.46 N
Fat - 'f--Y1cw/yi&: 1046.24 N
Fat up/gr2: 3041.35 N
Fat dw/qr2: 3041.85 N

Fcr: ' - 509.17 N
FCF up/qri: 2504.78 N
Fcr dw/gri: -1436.44 N
Fcr uD/gr2: 509.C N
FCZ dG/gr2 : 509.17 N

Pzc: 0.00 N
Fco up/grl: 1995.61 N
FCC? dw/qrl: -1995.51 N
Fco upjgr2:
Fco dw/ar2:

0.00 N
0.00 N

, &

Fbr: -4133.65 N
Fbr uo./qri: -2138.04 N
FSr dwjcrl: -6129.26 N
Fbr uB/sr2: -4133.65 N

1.225
6.0%
0.0%

0.25

CYCLE RESULTS
V aftar [cc): ^I- I .32 xi'?,' *

dist/cycl(ac): 9-7-' 0.53 m_.
CILS~,‘CVC~ (cr j : 253.17 4

Fbr d&>&2: -4133.55 N

A2-5



POWER ANALYSIS
Pen:
Pen up/grl:
Pen dw/grl:

Pat:
Pat up/grl:
Pat dw/srl:
Pat upjgr2:
Pat dw/gr2:

Per:
Per up/grl:
Per dw/grl :
Tcr up/gr2:
P’cr dw/gr2:

Pco:
PC0 up/grl:
2co dw/grl :
PC0 upjgr2:
PC0 dw/gr2:

gbr:
?br up/grl:
3br dwjqrl:
Tbr upjgr2:
3br dw/gr2:

3IERGY XXALYSIS

0.00 Kw
0.00 Kw
0.00 Kw

40.79 KW -max-
67.54 KW -max-
14.03 KW -max-
40.79 KW -max-
40.79 KW -max-
6.83 Kw

33.58 Kw
-19.93 IO7

6.83 Kw ',
6.83 Kw
0.00 ITvd

26.76 m7
-26.76 Jo7

0.00 Kw
0.00 Td

-50.47 KW -max-
-25.11 Kw -max-
-7q,sL& xv' -max-
-50.47 Kx -max-
-50.4, KW -max-

Reg. Brk n=l

323: 0.000
Ecz up,/grl: 0.000
Ecn dw,/qrl : 0.000

Zac: 26.103
Zac uyj'jr: : 5.404
Fat dw,'grl : 1 -122
Zac up,/gr2: 0.000
zac dw/gr2 : 0.000

zcr : 9.710
Ecr up/grl: 5.971
Ecr dw,/grl: -3.543
EC?Z up,/gr2 : 0.000
E:zr dw/gr2: 0.000

Eco: 0.000
Eco up/grl: 1.903
,?co dwjgrl: -1.903
EC0 up/grz: 0.000
EC0 dwjgr2: 0.000

Ebr: -16.151
Ebr up/grl: -1.044
Ebr dw/qrl: -2.994
Ebr upjgr2: 0.000
Ebr dw/gr2: 0.000

TOTAL ENERGY 24.577 43.803 50.212
0.246 0.438 0.502

0.000 0.000
0.000 0.000
0.000 0.000

25.103 25.102
5.404 5 -404?-.l.lLL 1.122
0.000 0 . 0 0 0
0.000 0.~000
9.710 9.710
5.971 5.971

-0.886 0.000
0.000 0.000
0.000 0.000
0.000 0.000
1.903 1.2003

-0.476 0.000
0 . “00 0.000
0.000 0.000

-4.038 0.000
-0.261 0.000
-0.748 0.000
0.000 0.000
0.000 0.000
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TITLE:

Cd:
Xrea(m2):
Ur:
Mass(Kg):

(III) PARCEL POST DELIVERY, VAN

0.47 r(Xg/m3):
3.4 Gradel(%j :

0.01 Grade2(%):
3400 Reg.Brake (n):

CONST,WT SPEED INFORMATION
Range:
Sdist.grdl:
Vccnstant:

50 mi
20.0%

55 mi/h

CYCLE INFORJWTION
Range:
%dist.gL-dl:
%dist.grd2:
t(ac):
t(cr::
t(m) :
t{krj :
yicrucllse:

'ORCES ANALYSIS
Fen :
Pen up,/grl:
Fen dw/grl:

Fat:
Fat uz,'arl:
Fat 2;~) ST- :
Fat up/gr2:
Fat &.G/qr2:

Fcr:
Tcr up,/grl:
Fcr s:w/gri :
Fcr up/‘gr2:
CCY dw,/gr2 :

FCC :
F CC up/grl:
Fco
"coA.
Fco

Fbr:

dw/grl:
up/gr2:
dwigr2:

Fbr up/grl:
Fbr dv/qrl:
Fbr upjgr2:
Fbr dx/gr2:

924.65 N
2920.26 N

-1070.96 N
3041.85 N
5037.46 N
1046.24 N
3041.85 N
3041.85 N
509.17 N

2504.73 N
-1436.44 N

509.17 N
509.17 N

0.00 N
1995.61 N

-1995.61 N
0.00 N
0.00 N

-4133.65 N
-2138.04 N
-6129.26 N
-4133.65 N
-4133.65 N

100 mi
20.0%
0.0%
18 s
20 s
8 s
9 s

30 mi/h

1.225
6.0%
0.0%

0.25

Tcycles- needed:
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POWER ANALYSIS
Pen:
Pen up/grl:
Pen dw/grl:

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

Per:
PCY up/grl:
"C-. dw/qrl:
PCT upjgr2:
?cr dw,/gr2 :

Pc3:
3rr,- -v up/grl:

3cn- I" !-&J,'grl  :

PC0 up/gr2:
PCS dw/gr2:

2br:

ENERGY ANALYSIS

22.73 KW
71.79 KW

-26.33 KW
40.79 KW -max-
67.54 KW -max-
14.03 KW -max-
40.79 KW -max-
40.79 KW -max-
6.83 KW

33.58 IGd
-19.93 Kw

6.83 KW
6.83 KW
0 . 0 0 Kw

26.76 KW
-26.76 KW

'0.00 IGV'
0.00 337

-50 47
-26:ll

Yw L -max-
??id -max-

-74.84 KW -max-
-50.47 :i+i -max-
-50.47 KW -max-

Reg.3rk n=l Reg. 3rk n=n No Reg.5rk
--

Ecn: 16 531
6:526

-7 203-. 22
25.103
5.404
1.122
0.000
0.000
9.710
5.971

-3.543
0.000
0.000
0.000
1.903

-1.903
0.000
0.000

-16.151
-1.044
-2.994
0.000
0.000

r i..-

lO.ZJ:l

6.526
-0.593
25.133
5.454
1 137
0: 00;
0.000
9.710
5.971

-0.886
0.000
0.000
0.000
1.903

-0.475
0.000
0.000

-4.033
-0.261
-0.748
0.000
0.000

15.531
6.--’3.Lr,
0.000

26.123
5.404
1.122
0 * 000
0.000
a.710
5.971
0.000
0.000
0.000
0.000
1.903
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

ECZ up/'grl:
Z:cr dw/qrl:-
Ecr up/gr2:
Ecr dw/gr2 :

Eco:
EC2 upjgrl:
EC0 dw/grl:
Eco up/gr2:
Eco dw/gr2:

Ebr:
Ebr up/grl:
Ebr dw,/grl :
Ebr up/gr2:
Ebr dw/gr2:

TOTAL ENERGY 45.240 66.261 73.269
0.302 0.442 0.488
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TITLZ: (IV) DRITJING SCENARIO 5 PERSON CXR

Cd:
Area(m2):
Ur:
Xass(Kg) :

0.3
1.9

0.01
1300

CSNST,ANT SPEED INFORPiWTION
Range: 30 mi
Sdisz.qrdl: 15.0%
Yc3rszax': : 5,; mi/h

r(Kg/m3) :
Gradei(
Gradea(
Reg.Brake (n):

1.225
6.0%

15.0%
0. 25
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POWER ANAL-ISIS
Pen:
Pen up/grl:
Fen dw/grl:

Pat:
Pat up/grl:
Fat dw/grl:
Fat up/gr2:
2ac dw/'grZ:

Fcr :
UC/ grl :-zw,/‘--T .LJ - - .
up,,‘gr2 :
dw,,, g7z :

8.56
28.76

-11.64
25.83
42.35
9.30

66.76
-15.1;

5.60
22.13

-10.93
45.53

- 1 i;dd.33
3.00

15.53* _ 53
i&3

-10.33
-;fj.53
-31.5r
-51 .A2
-9.54

-33 - 22

Ebr upjgrl: -0.097
Thr fjw;qy: :---. -0.158
Zbr upjgr2: -0.010
Ebr dw/gr2: -0.085

TOTAL ENERGY 8.588
0.143

0 .528 0 * 528
-3.100 o.oco
0.000 0.000
0 . 11 2 0.112

-0.023 0.000
0.093 0.093

-0.023
-0.380

0.000
0.000

-0.024 0.000
-0.047 0.000
-0.002 0.000
-0.021 0.000

11.139 11.989
0.186 0.200
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TITLZ: (V) DRIVING SCENZiRIO, 5 PERSON CM?

Cd:
Brea(m2):
Ur:
Mass(Xg):

0.3
1. 9

0.01
I.400

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

CONSTXXT S?r,ZD INFORMATION
Range: 120 mi
%z-'isr.grci,:: :5.02;
7csns-,an~: 5 3 mi,:"n

1.225
5.0%

15.0%
0.25
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POWER ANALYSIS
Pen: 10.41 Kw
Pen up/grl: 32.45 KW
Pen dw/grl: -11.62 207

Pat: 25.83 KW
Pat up/grl: 42.35 KW
Tat dw/grl: 9.30 Kw
Pat upjgr2: 66 . 7 6 I?3
Pat dw/gr2: -15.11 iTtJ

Dc- -- VL . 5 6 0. i(;v
DC-- up/grl: 1-l- d& LA..13 :xX
Per CiWi'  cj r 1 : -10 . 9 3 :Kw
_31=r up,/grZ : 16.53 :?x
2,-r (-jr*j,'gr?  : -7E -4. 33 -L<;v'

'=cs: c . 3 0 ?.x
PC0 up,lgrL : 16 -53 si
3cc cxv-/ cj L- L : -is.53 iw
2co up,igrZ : -10 . 9 3 ~xw
37m .- -v &-,'c;-?  _-u - -40.93 Iid

3b-r._IL. -Ci6.53 ;m
'5 r i-7: . ^_'J-,, ‘j--. -3-. 52 xi
3h--ui rj,xi'c;rl: '1-3,.12 xbi
3'"r- -" c L_ .- - c-,,/ qr...  - .. *. - - :<,v
2 5 r d:q,., 5: 2 : -- 3;. 4.6 - Ii"

-max-
-max-
-max-
-max-
-max-

-m,zx-
-ZlEX-
--T?.ax-
--ax-
-ma-x-

?.cc . 3rJ< &I=; -?eq . 3rk r;=n ?ic Reg.  2lrk

Zen. l-7. 7 0 0 *--i. 700 17.790
3cz up,r,--- .z---' 2 .267 d-367 -1.367
" -.1 ,z,-\; ,,, =r - .-ir.l -. -7 711-. _. -lg.;36 o.ooc

T=(-: >-L. 2.521 2.3LY r- 1 2. 521
3ac us,, Grl: >J . 1 ,; 3 0.403 0.403
:zc ~;;,/,,~r~ : 0 . iCgQ & 0. C8C 0 * OS9
3z.c cT;isr2: !] .21x c) ?I2-I 0.212
-2r rj-,.;.'y3 :-u1 - .7 3 2 2d. -9.Oi2 o.oco

EC? &. - 2.032 2. !I32 2.032
3cr up,/grl: 0. 753 6.753 0.753
"cr 2w/qrrl: -* 3 - 372 -'S. 093 0.000
Zcr up/'gr2: 0 -528 i3 . dL K-73 0.523
Ecr Ciw/gr2: -0.401 - Cl . i 0 0 O.OOG

Ecc: o.oco 0.000 0.000
xcc up/'"ri: 0 113 0.112 0 . 1 1 2
EC0 &q/y: : -0 : I:; - 3 . 0 2 3 0 . 0 0 0
zco utz,/qrZ : 0 . 0 9 3 0 . 0 9 3 0 . 0 9 3
ECC ciw/qr2 : -G-093 -0.023 0.000

Ebr: -1.519 -0.380 0.000
Ebr up/grl: -0.097 -9.024 0.000
9br dw/grl: -0.1823 -0,047 0.000
Ebr up/gr2: -O.OiO -0.002 0.000
Ebr dw/gr2: -0.085 -0.021 0.000

TOTAL ENERC-Y 24.743 28.245 29.412
0.165 0.188 0.196

KWh
KWh/mi
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TITLE: (V) DRIVIXG SCENARIO, 5 PERSON CAR

Cd: 0.3 r(Kg/m3):
Area(m2): 1.9 Gradel(%):
Ur: 0.01 Grade2(%):
Mass(Kg): 1400 Reg.Brake (n):

1.225
5 . 0 %

15.0%
0.25

CYCLZ RESULTS
7; alter (cc!  :
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TITLE-. (VI) DRIVING SCENARIO, 5 PERSON CAR

ccl:
Area(m2):
Ur:
Yass(Xg):

0.3 r(Xa/m3):
1.9 Gradel(%):

0.01 Grade2(%):
1400 Reg.Brake (n):

CONSTANT S?EED INFORM?TICN
Xange: 480 xii
?;dis-L m-i- .'y&-L--' -is _ 02;
7c3nsxanz: 6 0 Ini,,%

1.225
6.0%
0.0%

0.25

0.00 rn+ ,‘h-, .&
0 . ‘3 0 m
0 . 0 0  2-i
c.oc m
3 . 0 0  TTl
3 . ‘3 0

A2-15



POWER ANALYSIS
Pen:
Pen up/grl:
Pen dw/grl:

?ac:
Pat upjgrl:
Pat dw/grl:
Pat up/gr2:
Pat dw,/gr2 :

Per :
_3cr up/grl:
3,-Y dW,'crl :- WL

10.41 Kw
32.45 KW

-11.62 Kw
0.00 Kw
0.00 Kw
0.00 I-w
0.00 Kw
0 . 0 0 Kw
0.00 m
0.00 KN
0.00 :cJ
0.00 m
0 . 0 0 :xX
3.00 :Ki<iv'
0 . 0 0 x3i
0 . 0 0 :Kw
13.00 :Kw
3.00 237
0 . 0 0 lxx
3 . 0 0 :xX
0.00 :xc
G.GO 33
e . G 0 xv

Z:cr up/qrl: 0 . 0 0 0
ECr .tiw/grl  : c.000
E c r ln=/qir2 : 0 . 0 0 0
E:cr dw,/cjr2  : 0 . 0 0 0

T-c.-u . 0 . 0 0 0
ECS uc/grl: s. 0 0 0-. -
3cs dwjqrl :
LIChLbV ucJqr2 :
Zcc dw/C;r3:

Zbr: ' -

0 . 0 0 0
0 . 0 0 0
0.000
0.000

Ebr up,/grl: 0.000
Zbr dw/grl: cl. 000
Zbr up/gr2: 0.000
Ebr dw/gr2: 0.000

TOTAL ENERG‘J 83.296
0.174

-max-
-max-
-nrax-
--max-
-max-

--maIf-
--Tax-
-na:c-
-nax-
-3ax-

‘ieg . 3x:< n=” NC 3.q. 3r:.z

7 \3 . 5 !3 2 -..,U .382
:Q 4 .s 2 - ^
-2. -5. -c 1 3 3
-7 7!’-I 117 “j 3 ‘2 0_

G . c G c, 3. occ
!Z . 0 0 12 0 OCI’
0 .  GGC ii 0 0 ;
c - !>CC 2=.OOC
2. occ 0.30:;
G.OOG G.OOG
0 . 0 0 0 0 .  o o c
0 . 0 0 0 0 . 0 0 0
o.ooc 0 . 0 0 0
0 . 0 0 0 c.000
0 . 0 0 0 o.occ
0 .  OOG o.r3co
0. OrO o.ooc
o.ooc 0 .  o o c
0 . 0 0 0 0 . 0 0 0
o.ooc 0 . 0 0 0
0 . 0 0 0 0 . 0 0 0
0 . 0 0 0 0 . 0 0 0
0 . 0 0 0 0 . 0 0 0
0 . 0 0 0 0 . 0 0 0

88.527 90.271
0.184 0.188
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TITLE: (II) LOCAL BUS, BUS

Cd: 0.5
Area(m2): 8.92
Ur: 0.01
Mass(Xg): 13605

CONSTANT STEED INFORMATION
Range:
%dist.grdl:
Vconstant:

CYCLZ INFORMj4TION
Range:
%di.sx ?-.-4-l.'y-u-.
9dist.grd2:
t(ac):
t(c):
c(cc) :
t (Sr) :
'Jcr~Jise :

FQRCES ANAL'KSIS

up/grl:
dw/grl :

Fsn:
Fen
Fen

Fat:
FZC
Pat
Fat
“3.C

Fcr..
Fcr
Fcr
Fcr
FCr

Fco :
Fco
Fco
Fco
Fco

Fbr:
Fbr
Fbr
Fbr
Fbr

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

up/grl:
dw,/grl :
UDicp2 :
Gi;/gr2 :

1333 .29 N
9318.57 N

-6652.39 N
7952.23 N

15937.56 N
-33.10 ?i

2 77-240.37 N
-i1325.30 N

1557 -7-.3, N
9536.95 N

-6433.51 N
31Y29.65 NL-e

-18226.52 X
0.00 N

7985 .38 N
-7985.38 N
19778.03 N

-19778.98 N
-21551.51 N
-13566.23 N
-29536 cc >i. Ad
-1773.52 N

-4i329.69 N

0 mi
0.0%

0 mi/h

r(Kg/m3):
Gradel(%):
Grade2(%j :
Reg.Brake  (3):

1.225
6.0%

15.0%
0.25

CYCLZ RES'ULTS-- SL -,/ aL -0, /-.-a.\'"/ 2 13. ?8 mi,/h
dis'/--L, ,jci ;ac, : 81.92 m
dist,'cycl ; cr: : 169.81 m- -‘/a:s,,, _,c.icl(ce-br)  : 40 -23 m
Total curie disf-: 294. 98 m
~cycles- needed: 65‘2.55
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POWER ANALYSIS
Pen:
Pen up/grl:
Pen dw/grl:

Pat:
Pat up/grl:
Pat dw/grl:
Pat up/gr2:
Dac dwjgr2:

Per:
Per upjgrl:
Per dw/arl:
3cr upjgr2:
?cr dw,/gr2 :

PCG :
PCC up/grl:
?CG dw/grl :

Z:NERGY ANALYSIS

0.00 Kw
0.00 Kw
0.00 Kw

71.08 KW -max-
142.46 KW -max-
-0.30 KW -max-

247.88 KW -max-
-105.71 KW -max-

13.87 KW
85.25 ‘KW

-57.51 ‘Kw
190.66 Kw

-162.92 Kw
0.00 :w

71. 38 Kw
-77 .3a
136.79

Kw
:KW

-176.79 Tti
-132.82 :KW -max-
-ii5.38 :Xd -max-
-250 -55 KX -max-
-15. 04 :id -max-

-350 . d/ ;Q Xi7 -mast-

Reg.3rk X=1 Reg.3rk X=3 ?IG -?eg. sr:u,

Ecn: 0.000 i;. 000 is. 3OC
Ecn uy;/'g:1: 0.000 19.000 0. ooc:
Ecn d-;/p-' . 0.000 3.ooc 0.000i---Eat: 98. 226 9" 0. 225 38 . 77’ ,r3
Eat ul=,/grl : 1 3 . 4 5 6 l?.,$Y’a0 ‘2 .lS6LL.
Zac dwjgrl: -0.038 - 3 .910 0 . 0 0 0
Eat up/gr2 : IO.704 13.704 13.7cl4
Eat aJ,‘q-2 : -A.‘--” 3Od -1 -. 141 O.OOG

Ecr : 38.330 38.330 33.330
Ilcr up,/grl: 22.087 22. 087 22.927
Ecr d:;/grl: -14.901 -3.725 0.000
Ecr up,/gr2: 16.466 16.366 16.466
Ecr dw/gr2: -14.071 -3.5i3 0.000

Eco: 0.000 0,000 0.000
Ecc upjgri: 3. 893 3.393 3.393
ECC aij g r 1. : -3.893 -*-J.g73 0.000
ECG up/grZ: 3.214 3 . 2 1 4 3 . 2 1 4
Eco dw/gr2: -3.214 -0.804 0 .  ooc

Ebr: -66.479 -16.620 0 . 0 0 0
Ebr up/grl: -3.923 - 0 . 9 8 1 0.000
Ebr dw/grl: -8.542 -2.135 0 . 0 0 0
Ebr up/gr2: -0.171 -0.043 0 . 0 0 0
Ebr dw/gr2: -3 -984 -0.996 0.000

TOTAL ENERGY 87.596 180.432 211.377
0.730 1.504 1.761

KWh
KWh/mi
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TITLE: (VI) CITY TO CITY BUS, BUS

Cd: 0.5
Area(m2): 3.92
Ur: 0.01
Mass(Xg): 13605

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

CONSTANT STEED INFORMATION
Range: 480 mi
%dist.grdl: 15.0%
Vcznstanc: 60 mi/h

CYCLE IXFORIVWTION
Ranqe: 0 mi
%disz.grZ:
%dist.qrd2:

0.0%
Ok 0%

t(ac):
t(c):
-L(co):

0 s
0 s
0 s
0 s
0 mi:/k

FDRCES ANALYSIS
Fen : 3297.73 N
Fen utz/grl: 11233.15 N
Fen dw/grl: -4637.60 N

Fat: 0.00 N
Pat up/grl: 0.00 N
Fat dwjgrl: 0.00 N
Fat up,/gr2: 0.00 N
?ac dw/gr2: 0.00 N

Fcr: 0.00 N
PCZ up/grl: 0.00 N
Fcr dw/ grl : 0.00 N
Fcr up/gr2: 0.00 N
Fcr dw/gr2 : 0.00 N

rc,s : 0.00 N
'cc uc/grl:
FCC dw/grl:

0.00 N
0.00 N

FCC up/q,: 0.00 N
?CG dW/Cjr2: 0.00 N

Fbr: 0.00 M
Fbr up/grl: 0.00 N
Fbr dw,/grl: 0.00 N
Fbr up,/gr2: 0.00 N
FSr dwjgr2: 0.00 N

1.225
6.0%
0.0%

0.25

9 . 00 mi,Pl

3.00 m
0.00 2-l
0. 00 m
G.00 m
3.00
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POWER ANALYSIS
Pen:
Pen up/grl:
Pen dw/grl:

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

Per :
Per up/grl:
Per dw/grl:
Per upjgr2:
Per dw/gr2:

Pcs:
Pco up/grl:
Pco dw/grl:
PC0 up/gr2:
Pco dw/gr2:

Pbr:
Pbr up/grl:
Pbr dwjgrl:
Pbr up/gr2:
Pbr dw/gr2:

ENERGY ANALYSIS

88.44 KW
302.58 KW

-125.71 XW
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 Kw
0.00 Kw
0.00 Kw
0.00 Kw
0.00 Lxx
0.00 IKW
0.00 'Kw
0.00 IQ7 -max-
0.00 KW -max-
0.00 ,Td -max-
0.00 KW -max-
0.00 IO7 -max-

Reg.SrX n=i Reg.3rk n=n No Reg. 3rk

Ecn : 601.362 601.362 601.362
Ecn up/grl: 131.546 181.546 121 -546
Ecn dw/grl: -75.423 -18.556 0.000

Eat: 0.000 0.000 0.000
Eat up/grl: 0.000 0.000 0.000
Eat dw/grl : 0.000 0.000 0.000
Eat up/gr2: 0.000 0.000 0.000
Eat dw/gr2: 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: 0.000 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/grl: 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 707.484 764.052 782.908
1.474 1.592 1.631
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APPENDIX A3. COMPARISON OF SIMULATION RESULTS
WITH TRACK TEST RESULTS



ETV-1 TRACK VS. SIMULATION

35 mph

45 mph

55 mph

TRACK DYNAMOMETER SIMULATION
TEST (1) TEST (1) RESULTS(2)
RESULTS RESULTS
(Wh/mile) (Wh/mile) (Wh/mile)

304

50 mph

SAZ J227a
"C" Cycle

TRACK S12;T>ATI(;N SIMULATION
TEST (3) RES'U'LTS (2 ) ERROR
RESULTS W/RES?ECT
(Whirnile)  (Wh/miile) T'O TRACK

359.2 375.7 i4.64

4 0 3 . 4 422.3 -t4.8%

52:. 0 535.7

29 6

+3 .l%

+11.3%

SIMULATION
ERROR
W/RESPECT
TO TRACK

-7.1%

+2.1%

-i-7 * 1%

-2. 6%

(1) Reference: "The DOE F'V-1A A Electric Test Vehicle. Phase III
Final Report. Performance Testing and System Evaluation"
Donald W. Kurtz. Prepared for the U.S. Department of Energy
by Jet Propulsion Laboratory.

(2) Includes the transmission efficiency of 70% (controller,
motor and gear train) and regen efficiency of 0.25

(3) Reference: "Test and Evaluation Report for the General Motors
G-Van" Prepared for Electric Power Research Institute by
Tennessee Valley Authority. June 1988
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TITLE: ETV-1 SIMULATION

Cd: 0.32
Area( m2): 1.84
Ur: 0.009
Mass(Xg) : 1795

C3NSTANT SPEED INFORMATION
Range: 100 mi
%dist.on grd 0.0%
Vconstant: 35 xi/h

CYCLE INFQRMATIGN
Range:
%dist.grdl:
%dist.grd2:
t(ac):
tf7-r) ;\"--I
',(cc) -.
t(br) :
Vcruise :

0 mi
0.0%
0.04
23 5
53 s
10 5
9 s

45 miih

FORES ANAL'ISIS
Pen : 246.57 N
Fen up,/grl: 246.57 N
Fen dw/grl: 246.57 N

Fat: 1593.56 N
Fat up/grl: 1593.:0 -r 11
Fat dw/grl: iJ33.56 N
Fat up,/gr2: 1593.56 N
Fat dw/gr2 : i5?3.56 N

Fcr: 304.20 N
FC-
Fc;

up/grl: 304 .20 ?r
dw/grl: 304.20 N

Fcr up/gr2: 304.20 x
Fcr dw/gr2: 304.20 N

FCG: 0.00 N
Fco up/grl: 0.00 N
Fco dw/grl: 0.00 N
F CG up/gr2: 0.00 N
FCC dw/gr2: 13 . 0 0 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(%):
Grade%(%):
Reg.Brake (n):

1.225
0.0%
0.0%

0.25

CYCLZ RESULTS
V after (cc ) : 41.21 mi/h

dist/cycl (ac) : 281.58 m
distjcycl(cr) : 1005.63 m
+; stl/cycl (co+br) :
ygtai

19i.07 m
c:rie disc: 1478.27 m

+cycies needed: 0.00
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POWER ANALYSIS
Pen:
Pen up/grl:
Pen dw/grl:

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

Per:
Per up,/grl:
Per dw/grl:
?rr up/&-2:
Per dw/gr2:

Pcs :
Pco up/grl:
Pco dw/grl:
PC3 upjgr2:
PC0 dw,/gr2 :

Pbr:
?br up,/'grl:
PSr dw/grl:
PSr upigr2:
Pbr dw/gr2:

ENERGY .INALYSIS

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 KW
6.12 123
0.00 Kw
0.00 ?Kw
o.oc Kw
0.00 Kw
0.00 'Kw

-62.43 KW -max-
-62. 13 '237 -:nax-
-62.49 334 -rnax-
-62.19 KLV -max-
-62.49 KW -nax-

Reg. Brk n=l Reg.3rk n=n

Ecn: 11.020 il.020
Ecn up/grl: 0.000 0.000
Ecn dw,/grl : o.oco 0.000

Eat: O.OGO 0. oco
Eat up,/grl: 0.000 0.000
Eat d:<jgri: o.oco 3,300
Eat up/'gr2: o.ooc 0.900
Eat dwvi/gr2: 0.000 0.000

Ecr: 0.000 0.000
Ecr up/grl: 0.000 0.000
Ecr dw/grl: 0.000 0.000
Ecr up/gr2: 0.000 0.000
Ecr dw/gr2: 0.000 0.000

Eco: 0.000 0.000
E CO Up/'gri: 0.000 0.000
Eco dwjgrl: 0.000 0.000
Eco up,/gr2: 0.000 0.000
Eco dw/gr2: 0.000 0.000

Ebr: 0.000 0.000
Ebr up/grl: 0.000 0.000
Ebr dw/grl: 0.000 0.000
Ebr up/gr2: 0.000 0.000
Ebr dw/gr2: 0.000 0.000

TOTAL ENERGY 11.020 11.020

No Reg. 3rk

11.020
0.000
0.000
0.000
0.000
3.000
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

11.020

KWh
iZWh
Kwh
KWh
KWh
:KWh
KWh
KWh
KWh
KWh
KWh
KWh
KWh
KWh
KWh
KWh
KkJh
XWh
KWh
KWh
KWh
KWh
KWh

KWh
0.110 0.110 0.110 KWh/mi
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TITLE: ETV-1 SIMULATION

Cd: 0 -32
Area(m2): 1.84
Ur: 0.009
Mass(Kg): 1795

CONSTANT SPEED INFORMATION
Range:
%dist.on grd
Vconstant:

CYCLE INFORMATION
Ranqe:
%di&.grdl:
%dist.grd2:
t(ac):
t(c) :
t(c0) :
t (br) :
'VcrJise :

FORCES ANXLYS IS
Fen:
Fen upjgrl:
Fen dw/grl:

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

Fsr *.
FCr up/grl:
TCr dw/grl :
FCr up,/gr2:
Fcr dw/gr2:

Fco:
Fc=, up/grl:
Fco dw/grl:
Fco up/gr2:
Fco dw/gr2:

Fbr:
Fbr up/grl:
r"br dw/grl:
Fbr up/gr2:
Fbr dw/gr2:

100 mi
0.0%
45 mi/h

0 mi
0.0%
0.0%
28 s
50 s
10 s
9 s

45 ai/h

304.20 N
304.20 N
304.21) N

1593.56 N
1593.56 N
1593.56 N
13,3.'0 56 N
1593.56 N
304.2s >J
304.20 >J
304.20 N
304.20 N
304.20 N

0.00 N
0.00 N
0.00 N
0.00 N
0.00 N

-3392.67 N
-3392.67 N
-3392.67 N
-3392.57 N
-3392.67 N

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

1.225
0.0%
0.0%

0.25

CVCT 7 ?rCULTS*I--La -4-J"
V after (cs): 11.21 mi,,;h

dist/c:.cl(ac)  : 231. 53 m
dist,',cTJc1  (CT) :
distjcycl(cs+br):

1005.63 m

Tctai
191.07 m

cyle dist: 1178.27 m
$cycles xeeded: 0.00
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POWER ANALYSIS
Pen:
Pen up/grl:
Pen dw/grl:

Pat:
Pat up/grl:
Pat dw/grl:
Pat up/gr%:
Pat dw/gr2:

Per:
Per up,/grl:
Per dw/srl:
Per upjgr2:
Per dwjgr2 :

Pee:
PC0 up/grl:
Pco dw,'grl:
Pco up/+':
Pro dw/gr2:

Ibr:
Pbr upjgrl:
Pbr dw/qrl:
Pbr upjgr2:
Pbr dw/gr2:

ENERGY ANXL'I'IS

6.12 Kw
6.12 Kw
6.12 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 Kw
6.12 KW
0.00 :KW
0.00 Kw
0.00 Kw
0.00 XW
0.00 Kw

-62.49 KW -max-
-62.19 Fd -max-
-62.49 ml -Inax-
-62.49 Kw -max-
-62.39 KX -max-

Reg.3rk n=l Req. Erk n=n No Reg.3rk

Ecn :
Ecn up/grl:
Ecn dw/grl:

Eat:
Eat upjgrl:
Eat dw/grl:
Eat up/gr2:
Eat dwjgr2 :

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

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

Ebr:
Ebr up/grl:
Ebr dw/grl:
Ebr up/gr2:
Ebr dw/gr%:

13.536 13.dA;;3,5 13.596
0.000 9.000 3.000
0.000 olooo 0.000
o.ooc r,. 000 c.000
0.000 0.000 0.000
0.000 o.oco 0.000
0.000 ~3.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000

TOTAL ENERGY 13.596 13.596 13.596
0.136 0.136 0.136
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TITLE: ETV-1 SIMULATION

Cd: 0.32
Area(m2): 1.84
Ur: 0.009
Mass(Kg): 1795

CONSTANT SPEED INFORMATION
Range:
%dist.on grd
Vconstant:

100 mi
0.0%
55 mi/h

CYCLE IXFORMATIZN
Range: 0 mi
%dist.grdl: 0.0%
%dist.grd2: 0.0%
t(ac): 28 s
t( cr) : 50 s
t(coj: io s
t(br) : 9 s
Vcruise : 45 mi,,'h

FORCES ANALYSIS
Fen:
Fen up/grl:
Fen dw/grl:

Fat:
Fat upjgrl:
Fat dw/qrl:
Fat upjgr2:
Fat dw/gr2:

Fcr:
FCr up/grl:
Fcr dw/grl:
Fcr up/gr2:
Fcr dw/gr2:

Fco:
Fco up/grl:
Fco dw/qrl:
Fco upjgr2:
Fco dw/gr2:

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

376.21 N
376.24 N
376.24 N

i 7;Q? =6 N-4dd.J
1593.56 N
1593.56 N
1593.56 N
1593.56 N
304.20 N
304 .20 N
304.20 N
304.20 N
304.20 N

0.00 N
0.00 N
0.00 N
0.00 N
0.00 N

-3392.67 N
-3392.67 N
-3392.67 N
-3392.67 N
-3392.67 N

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

1.225
0.0%
0.0%

0.25

CYCLE XZSULTS
V after (co): -41 .2i Xi//h

dist,'cycl(acj  : 23; .58 :-A
distjcycl (CT) : iooc '^, ma, 04
disC/rycl(co+br)  : 131.0, m
Total cyls dist: 1178.27 2-L
+c;rcles needed: 0.00
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POWER ANALYSIS
Pen:
Pen up/grl:
Pen dw/grl:

Pat:
Pat up/grl:
Tat dw/grl:
Pat upjgr2:
Pat dw/gr2:

Per:
Per up/grl:
Per dw/qrl:
Per uD)@r2:
Per dw/gr2:

Pco:
PC= up/grl:
Pco dw/grl:
Pco up/gr2:
PCS dw/gr2:

Pbr:
Pbr up/grl:
Pbr dwjgrl:
Pbr up/gr2:
Pbr dw/gr2:

9.25 Kw
9.25 Kw
9.25 Kw

32.05 KW -max-
32.05 KW -max-
32.05 KW -max-
32.05 KW -max-
32.05 KW -max-
6.12 Izw
6.12 Kw
6.12 IW'
6 .i2 IS7
5.i2 Xd
0 . 0 0 ia
0 . 0 0 Kw
0 . 0 0 *Kw
0 . 0 0 Kw
0 . 0 0 m

- 6 2 . 4 9 KW -max-
-62.39 KW -max-
-62.49 'Cd -max-
-62.43 I-W -max-
-62.49 FiJ -max-

ENERGY ANALYSIS

Reg.Srk n=l Reg.Srk n=n No Rzg.Brk

Ecn -.
Ecn upjgrl:
Ecn dw/qrl:

Eat: -
Eat up/grl:
Eat dw/grl:
Eat up/gr2:
Eat dw/gr2:

Ecr:
Ecr up/grl:
Ecr dw/grl:
Ecr up/gr2:
Ecr dw/qr2:

Eco: -
Eco up/grl:
Eco dw/qrl:
Eco up)@r2:
Eco dw/gr2:

Ebr:
Ebr up/grl:
Ebr dw/grl:
Ebr up/$r2:
Ebr dw/gr2:

15.815
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0

i5.815 -
0 . 0 0 0
0 . 0 0 0
3 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0

15.816
0 . 0 0 0
0 . 0 0 0
0. ooc
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0

TOTAL ENERGY 16.816 16.816 16.816
0.168 0.168 0.168
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TITLE: ETV-1 SIMULATION

Cd: 0.32
Area(m2): 1.84
Ur: 0.009
Mass(Kg): 1795

CONSTANT SPEED INFORMATION
Range: 0 mi
%dist.on grd 0.0%
Vconstant: 0 mi/h

CYCLE INFORMATION
Range: 100 mi
%dist.grdl: 0.0%
%dist.grd2: 0.0%
t(ac): 28 s
t(cr): 50 s
t(c0): i0 s
t(br) : 9 s
Vcruise: 45 mi,/h

FORCES ANALYSIS
Fen: 158.32 N
Fen up/grl: 158.32 N
Fen dw/grl: 158.32 N

Fat: 1593.56 N
Fat up/grl: 1593.56 N
Fat dw/grl: 1593.56 N
Fat up/gr2: 1593.56 N
Fat dw/gr2: 1593.56 i\J

Fcr: 304.20 N
Fcr upjgri: 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/grl: 0.00 N
Fco up/gr2: 0.00 N
Fco dw/gr2: 0.00 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(%):
Grade2(%):
Reg.Brake (n):

1.225
0.0%
0.0%

0.25

CYCLE RESULTC
V after (co): 41.31 mi.lh

dist/cycl(ac) : 281. 58 171
dist/cvci(crj : 1005.53 m
dist/&>cl(co+br): 191.07 m
Total cyle dist: 1473.27 m
dcycll-s needed: 108.9-1
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POWER ANALYSIS
Pen:
Pen up/grl:
Pen dw/grl:

Pat:
Pat up/grl:
Pat dw/grl:
Pat up/$r2:
Pat dw/gr2:

Per:
Per up/grl:
Per dw/qrl:
Per upjgr2:
Per dw/gr2:

Pc3:
PC0 up/grl:
PCS dw,/grl :
Pco up,/gr3:
Pco dw,/gr2 :

Pbr:
Pbr up/grl:
Pbr dw/gri :
Pbr up/'gr2:
Pbr 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 KW -max-
32.05 KW -max-
6.12 KW
6.12 KW
6.12 KW
6.12 KW
6.12 KW
0.00 Kw
0.00 :xw
0.00 Kw
0.00 Kw
0.00 Kw

-62.49 KW -max-
-62.49 KW -max-
-62.49 KW -max-
-62.49 KW -max-
-62 .49 KW -max-

ENERGY ANALYSIS

Eieg.Srk n=l Req.Br!c n=n No Reg.Srk

Ecn: 0.000 0.000 0.000
Ecn up/grl: 0.000 0.000 0.000
Ecn dw/grl: 0.000 0.000 0.000

Eat: 13.566 13.566
Eat up/grl: 0.000

-;:;r;l; :- x-7
0.000

Eat &d/grl: 0.000 0.000 0.000
Eat up/gr2: 0.000 0.000 3.000
Eat dw/gr2: 0.000 0.000 0.000

Ecr: 9.249 9.249 9.249
Ecr up/grl: 0.000 0.000 0.000
Ecr dw/grl: 0.000 0.000 0.000
Ecr up/gr%: 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/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: -8.501 -2.125 0.000
Ebr up/grl: 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 14.314 20.690 22.815
0.143 0.207 0.228
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TITLE: G-VAN SIMULATION

Cd: 0.463
Area (m2): 3.485
Ur: 0.01
Mass(Kg): 3530

CONSTANT SPEED INFORMATION
Range: 100 mi
%dlst.on grd 0.0%
Vconstant: 35 mi/h

CYCLE INFORMATION
Range: 0 mni
%dist.grdl: 0.0%
Sdist.grd2: 0.0%
t(ac): 28 s
t(cr): 50 s
t(c0): 10 s
t(br) : 9 s
Vcruise: 45 mi,ih

FORCES ANALYSIS
Fen:
Fen up/grl:
Fen dw,/grl:

Fat:
Fat up/grl:
Fat dw/grl:
cat up/gr2:
>ac dw/gr2:

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

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

Fbr:
Fbr upjgrl:
Fbr dw/grl:
Fbr up/cr2:
Fbr dw/gr2:

587.78 N
587.78 N
587.78 N

3281.33 N
3281.33 N
3281.33 N
3281.33 N
3281.33 N
745.72 N
745.72 N
745.72 N
745.72 N
745.72 N

0.00 N
0.00 N
0.00 N
0.00 N
0.00 N

-6393.84 N
-6393.84 N
-6393.84 N
-6393.84 N
-6393.84 N

r(Kg/m3):
Gradel(%):
Grade2(%):
Reg.Brake (3):

1.225
0.0%
0.0%

0.25

dist,'cycl :ac) :
dist,/c-ycl {cr) :
dist/cycl(cctbr)  :
Total c-~le ,jist:
{cycles-needed:

28 1.58 x
1005.53 m
191.37 m

i478.27 m
0.00
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POWER ANALYSIS
Pen:
Pen up/grl:
Pen dw/grl:

Pat:
Pat up/grl:
Pat dw/grl:
Pat up/gr2:
Pat dw/qr2:

Per: -
Per up/grl:
Per dw/qrl:
Per upjgr2:
Per dw/gr2:

PC0 :
Pco up/grl:
Pco dw/grl:
PCS up/gr2:
Pco dw/gr2:

Pbr:
Pbr up/grl:
Pbr dw/grl:
Pbr up/gr2:
Pbr dw,/gr2:

ENERGY ANALYSIS

9.19
9.19
9.19

66.00
66.00
66.00
66.00
66.00
15.00
15.00
15.00
15.00
15.00
0.00
0.00
0.00
0.00
0.00

-115.09
-115.09
-115.09
-1i5.09
-115.09

Kw
Kw
Kw
KW -max-
KW -max-
KW -max-
KW -max-
KW -max-
Kw
Kw
Kw
Kw
ml
Kw
Kw
Kw
Kw
xw
Kw -max-
KW -max-
-KW -max-
KW -max-
'I- -max-

Reg.Srk n=i Reg.Brk n=n No Reg.Srk

Ecn: 26.27: 26.271 26 271
Ecn up/grl: 0.000 0.000 0:ooo
Ecn dw/grl: 0.000 0.000 0.000

Eat: 0.000 0.000 0.000
Eat up/grl: 0.000 0.000 0.000
Eat dw/grl: 0.000 0.000 0.000
Eat up/gr2: 0.000 0.000 0.000
Eat dw/gr2: 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: 0.000 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/grl: 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
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TITLE: G-VAN SIMULATION

Cd: 0.463
Area(m2): 3.485.
Es (Kg) :

0.01
3530

CONSTANT SPEED INFORMATION
Range: 100 mi
%dist.on grd 0.0%
Vconstant: 40 mi/h

CYCLE INFORMATION
Range: 0 mi
%dist.grdl: 0.0%
%dist.grd2: 0.0%
t(ac): 28 s
t:cr: : 50 s
t(c0): 10 s
t(br) : 9 s
Vcruise: 45 mijh

FORCES ANALYSIS
Fen:
Fen up/grl:
Fen dw/grl:

Fat:
Fat up,'gr::
Fat dw/grl:
Fat up/gr2:
Fat dwjgr2:

Fcr:
TCr up/grl:
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/grl:
Fbr dw/grl:
Fbr up/gr2:
Fbr dw/gr2:

661.82 N
661.32 N
661.82 N

3281.33 N
3231.33 N
3231.33 N
3231.33 N
3231.33 N
745. 72 N
745.72 N
'745.72 N
745.72 N
745.72 N

0.00 N
0.00 N
0.00 N
0.00 N
0.00 N

-6393.84 N
-6393.84 N
-6393.34 N
-6393.34 N
-6393.34 N

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

' 225
-0.0%

0.0%
0.25

A3-12



POWER ANALYSIS
Pen:
Pen up/grl:
Pen dw/grl:

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

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

PC0 :
Pco up/grl:
Pco dw/qrl:
Pco upjgr2:
Pco dw/gr2:

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

11.83 KW
11.83 KW
11.83 KW
66.00 Kw
66.00 Kw
66.00 KW
66.00 Kw
66.00 Kw
15.00 Kw
15.00 Kw
.15.00 Kw
15.00 :mJ
15.00 Kw
0 . 0 0 Kw
0.00 Kw
0.00 Kw
0.00 Kw
0.00 Kw

-i15.09 'KW
-115.09 KW
-115.09 IGd
-115.09 Kw
-115.09 Kw

-max-
-max-
-max-
-max-
-max-

-max-
-max-
-max-
-max-
-max-

ENERGY ANALYSIS

Reg.Brk n=l Reg.Brk n=n

Ecn: 29 -580 29.580
Ecn up/grl:
Ecn dw/grl:

Eat:
Eat up/grl:
Eat dw/grl:
Eat UP/&~:
Eat dw/gr2:

Ecr:
Ecr up/grl:
Ecr dw/grl:
Ecr up/gr2:
Ecr dw/qr2:

Eco: -
Eco up/grl:
Eco dw/grl:
Eco upjgr2:
Eco dw/gr2:

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

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

No Reg.Brk

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

TOTAL ENERGY 29.580 29.580 29.580
0.296 0.296 0.296
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TITLE: G-VAN SIMULATION

Cd:
Area( m2):

zs (Kg) :

0.463 r(Kg/m3):
3.485 Gradel(%):
0.01 Grade2(%):
3530 Reg.Brake (n):

CONSTANT STEED INFORMATION
Range: 100 mi
%dist.on grd 0.0%
Vconstant: 45 mi/h

CYCLE INFORMATION
Range: 0 mi
%dist.grdl: 0.0%
%dist.grd2: 0.0%
t(ac): 28 s
t(c) : 50 s
t(c0): 10 s
t(br): 9 s
Vcruise: 45 mi/h

FORCES ANALYSIS
Fen:
Fen up/grl:
Fen dw/grl:

Fat: -
Fat up/grl:
Fat dw/grl:
Fat up/gr2:
Fat dw/gr2:

Fcr:
Fcr up/grl:
Fcr dw,'qrl:
Fcr upjgr2:
Fcr dw/gr2 :

Fco:
Fco up/grl:
Fco dw/grl:
Fco up/gr2:
Fco dw/sr2:

745.72 N
745.72 N
745.72 N

3281.33 N
3281.33 N
3281.33 N
3281.33 N
3281.33 N
745.72 N
745.72 N
745.72 N
745.72 N
745.72 N

0.00 N
0.00 N
0.00 N
0.00 N
0.00 N

1.225
0.0%
0.0%

0.25

CYCLE RZS‘JLTS
V after (co): 40.27 mi,/h

dist/cycl(ac) : 231 .5i3 m
dist/c:~cl(cr): 1005,63 m
dist/cycl(co-br) : 191.07 J-l
Total c;ile dist: 1178.27 m
+cycles needed: 0.00

Fbr: ' - -6393.84 N
Fbr up/grl: -6393.84 N
Fbr dw/grl: -6393.84 N
Fbr up/gr2: -6393.84 N
Fbr dw/gr2: -6393.84 N
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POWER ANALYSIS
Pen:
Pen up/grl:
Pen dw/grl:

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

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

PC0 :
Pco up/grl:
Pco dw/grl:
Pco up/$2:
Pco dw/gr2:

?br:
Pbr up/grl:
Pbr dw/grl:
Pbr up/gr2:
Pbr dw/gr2:

ENERGY ANALYSIS

15.00 KW
15.00 KW
15.00 KW
66.00 KW
66.00 Kw
66.00 Kw
66.00 Kw
66.00 Kw
15.00 Kw
15.00 Kw
15.00 Kw
15.00 Kw
15.00 Kw
0.00 Kw
0.00 Kw
0.00 Kw
0.00 Kw
0.00 I37

-115.09 Kw
-115.09 Kw
-115.09 KW
-115.09 xiv
-115.09 KW

Reg.Brk n=l Reg.Brk n=n No Reg.Brk

5cn: 33.330
Ecn up/gri: 0.000
xcn dw/grl: 0.000

Eat: 0.000
Eat up/grl: 0.000
Zac dw/grl: 0.000
Eat up/gr2: 0.000
Eat dw,'gr2: 0.000

Ecr: 0.000
Ecr up/grl: 0.000
Ecr dw/grl: 0.000
Ecr up/gr2: 0.000
Ecr dw/gr2: 0.000

Eco: 0.000
Eco up/grl: 0.000
Eco dw/grl: 0.000
Eco up/gr2: 0.000
Eco dw/gr2: 0.000

Ebr: 0.000
Ebr up/grl: 0.000
Ebr dw/grl: 0.000
Ebr up/gr2: 0.000
Ebr dw/gr2: 0.000

TOTAL ENERGY 33.330
0.333

33.330
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

33.330
0.333

33.330
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

33.330
0.333

-max-
-max-
-max-
-max-
-max-

-aax-
-max-
-max-
-max-
-max-

Kwh
,KWh
KWh
KWh
F&h
:KWh
KWh
KWh
KWh
KWh
KWh
KWh
KWh
KWh
KWh
KWh
KWh
KWh
KWh
KWh
KWh
KWh
KWh

XWh
KWh/mi
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TITLE: G-VAN SIMULATION

Cd: 0.463
Area(m2): 3.485
Ur: 0.01
Mass(Kg) : 3530

CONSTANT SPEED INFORMATION
Range: 100 mi
%dist.on grd 0.0%
Vconstant: 50 mi/h

CYCLE INFORMATION
Range: 0 mi
%dist.grdl: 0.0%
%dist.grd2: 0.0%
t(acj: 28 s
t(c): 50 s
t;co): 10 s
t(br) : 9 s
:icrui se -& . 45 mi/h

FORCES ANALYSIS
Fen: 839.50 N
Fen up/grl:

Fat up/grl:
Fat d:i/grl:

Fen d:i/grl:

Fat up,/gr2:
Fat

Fat:

d,w,/gr2 :
Fcr:
Fcr up,/grl:
Fcr dw/grl:
Fcr up/gr2:
Fcr dwjgr2 :

Fco:
Fco up/grl:
Fco dw/crrl:

3281.33 N
3281.33 N

839.50 N

3281.33 N
3281.33 N

839.50 N

745.72 N

3281.33 N

745.72 N
-745.72 N
745.72 N
745.72 N

0.00 N
0.00 N
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
Fbr dw/qrl: -6393.84 N

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

1.225
0.0%
0.0%

0.25

CYCLE RCS'ULTS
17 after--(co): 40.27 mi,/h

dist/cycl(ac): 281 -53 m
dist/cyci(cr) : 1005.63 m
dist/cycl(co+br): 191.07 m
Total cl~1e dist: 1478.27 m
$qcles needed: 0.00

Fbr upjGr2: -6393.84 N
Fbr dw/gr2: -6393.84 N
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POWER ANALYSIS
Pen:
Pen up/grl:
Pen dw/grl:

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

Per:
Per up,/grl:
Per dw/grl:
ICZY up,/gr2 :
Per dw/gr2:

Pco:
Pco up,/grl:
PC0 dw/grl:
Pco up,/gr2:
PC0 d*i/gr2 :

Pbr:
?br up/grl:
Pbr d>l,/grl :
Pbr up/gs :
Pbr dw/'gr2:

18.76 IQ7
18.76 KW
18.76 KW
66.00 Kw
66.00 Kw
66.00 Kw
66.00 KW
66.00 Kw
15.00 Kw
15.00 Kw
15.00 Kw
15.00 Kw
15.00 Kw
0.00 Kw
0.00 Kw
0.00 Kw
0.00 Kb7
0.00 Kw

-115.09 Kw
-115.09 Kw
-115.09 KW
-115.09 KW
-115.09 Kw

-max-
-max-
-max-
-max-
-max-

-max-
-max-
-max-
-max-
-max-

ENERGY AINALYSIS

Reg.Brk n=l Reg.Brk n=n
Ecn . ' 37.521 37.521
Ecn zp,/grl : 0.000 0.000
zcn d-i ,/grl: 0.000 0.000

Eat: 0.000 0.000
Zac up/grl : 0.000 0.000
Eat dwigrl: 0.000 0.000
Eat ul;jgr2: 0.000 0.000
Eat d:j,,;gr2: 0.000 0.000

Ecr: 0.000 0.000
ECr up,/grl: 0.000 0.000
Ecr dw/grl: 0.000 0.000
Ecr up/gr2: 0.000 0.000
Ecr d;J/gr2: 0.000 0.000

Eco: 0.000 0.000
Eco up/grl: 0.000 0.000
Eco dw/grl: 0.000 0.000
Eco up/gr2: 0.000 0.000
Eco dw/gr2: 0.000 0.000

Ebr: 0.000 0.000
Ebr up/grl: 0.000 0.000
Ebr dw/grl: 0.000 0.000
Ebr up/gr2: 0.000 0.000
Ebr dw/gr2: 0.000 0.000

No Reg.Brk

37.521 KWh
0.000 KWh
0.000 XWh
0.000 KWh
0.000 ,KvVh
0.000 Kwh
0.000 KWh
0.000 KWh
0.000 KWh
0.000 KWh
0.000 KWh
0.000 Kth
0.000 KWh
0.000 KWh
0.000 KWh
0.000 KWh
0.000 KWh
0.000 KWh
0.000 KWh
0.000 KWh
0.000 KWh
0.000 KWh
0.000 KWh

TOTAL ENERGY 37.521 37.521 37.521 KWh
0.375 0.375 0.375 KWh/mi
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TITLE: G-VAN SIMULATION

Cd: 0.463
Area(m2): 3.485
Ur: 0.01
Mass(Kg): 3530

CONST.XNT SPEED INFORMATION
Range: 0 mi
%dist.cn grd 0.0%
Vconstant: 0 mi/h

CYCLE INFORMATIGN
Range: 100 mi
%dist.grdl: 0.04
%dist.grd2: 0.0%
t(ac;: 18 s
t:cr:; : 20 s
t(cs): a s
t(br): 9 s
vcr,Ll:ce : 30 mi/h

FORCES ANAL-is IS

Fat up/grl:

Pen :

FZlC .d-a-/gri  :

Fen up/grl:

Fat up,/gr2 :

Fen &f/q-l:

Fat Zw,/gr2 :

Fat:

.'cr.
PCr up/y~L.'my7 *
Dri .-r dwJ/'grl :
Fcr up,/gr2 :
?f-v2. d& dw/gr2:

Fco *.

3153.14 N
3153.14 N
3153.14 N

345.94 N

3153.14 N

345.94 N

523.62 N
523.

345.?4 N

62 N
523.62 N

3153.14 N

523.62 N
523.62 N

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: -4300.04 N
Fbr up/grl: -4300.04 N
Fbr dw,igrl : -4300.04 N
Fbr up/gr2: -4300.04 N
Fbr dw/gr2: -4300.04 N

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

1.225
0.0%
0.0%

0.25

dist/cycl(ac):

distjcT?ci  (c&br) :
dist/cvcl(cr) :

Total cyle dist:
gcycies needed:

27.3 4 miih

120.

113.

62 m
262.17 m

97 m
502.31 m
320.00
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POWER ANALYSIS
Pen:
Pen up/grl:
Pen dw/grl:

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

Per:
Per up/grl:
Per dw/srl:
Per upjgr2:
Per dw/gr2:

Pco:
Pco up/grl:
Pco dw/grl:
Tco up/gr2:
?co dw/gr2:

Pbr:
Pbr up/grl:
Pbr dw/grl:
Pbr up/gr2:
Pbr dw,/gr2:

SNERGY XJAL;ISIS

0.00 Kw
0.00 Kw
0.00 Kw

42.28 KW -max-
42.28 KW -max-
42.28 KW -max-
42.28 KW -max-
42.28 KW -max-
7.02 KW
7.02 KW
7.02 KW
7.02 KW
7.02 KW
0.00 Kw
0.00 Kw
0.00 Kw
0 . 0 0 Kw
0.00 I-m

-52.55 Kd -max-
-52.55 KW -max-
-52.55 KW -max-
-52.55 KW -max-
-52.55 Kid -max-

Ecn :
Ecn upjgrl:
Ecn dw/grl :

zac :
Eat up,l'grl:
Eat dw/arl:
Zac up)gr2:
Eat dw/gr2:

E c r :

Reg.Brk n=l Reg.Brk n=n No Reg.Brk

0.000
0.000
0.000

33.823
0.000
0.000
0.000
0.000

12.482

0.000 0.000 KWh
0.000 0.000 KWh
0.000 0.000 KWh

3 3.823 33.823 KWh
0.000 0.000 KWh
0.000 0.000 KWh
0.000 0.000 KWh
0.000 0.000 KWh

12.482 12.482 KWh
0.000 0.000 KWh
0.000 0.000 KWh
0.000 0.000 KWh
0.000 0.000 KWh
0.000 0.000 IZWh
0.000 0.000 KWh
0.000 0.000 KWh
0.000 0.000 KWh
0.000 0.000 KWh

-5.255 0.000 KWh
0.000 0.000 KWh
0.000 0.000 KWh
0.000 0.000 KWh
0.000 0.000 KWh

Ecr up/grl: 0.000
Ecr dw/grl: 0.000
Ecr up/gr2: 0.000
Ecr dw/gr2: 0.000

Eco: 0.000
Eco up/grl: 0.000
Eco dw/grl: 0.000
Eco up/gr2: 0.000
Eco dw/gr2: 0.000

Ebr: -21.021
Ebr up/grl: 0.000
Ebr dw/grl: 0.000
Ebr up/gr2: 0.000
Ebr dw/gr2: 0.000

TOTAL ENERGY 25.283 41.049 46.304 KWh
0.253 0.410 0.463 KWh/mi
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APPENDIX B. TOP SPEED AND ACCELERATION POWER
REQUIREMENTS



TITLE:

TOP SPEED POWER REQUIREMENTS

MAIL DELIVERY CAR

lNA.sS (Kg) : 1400
AREA(m2): 2.5
Ur: 0.01
Cd: 0.45

TOP SPEED
(mi/h)

----------
50.0
53.9
5Cl.C
!sK 0
7o:o
-JK/J. 0
30.0
35.5

POWER
(IW)----------

B-l
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TOP SPEED POWER REQUIREMENTS

TITLE: XINI VAN

MASS (Kg) : 2720
AREA(m2): 2.9
Ur: 0.01
Cd: 0.37

TOP SPEED
(mi/W_---------
50.0-c33. 0
60.0
65.0
70.0
75.0
80.0
85.0

POWER
(ml___-------

13.291
15.315
19.822
23.858
28.466
33.630
39.574
46 - --* 13L
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TOP SPEED POWER REQUIREMENTS

TITLE: LARGE VAN

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

TOP SPEED
(mi,/h)

--e--m----
50.0
55*:J
60.0
65.0
70.0--13.0
30.0
35.0

POWER
cm)---w--m---

13.369
3- -73 0
2T.311
33.573
40 -333
43.035
56.656
56 774. -,A
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TOP SPEED POWER REQUIREMENTS

TITLE: CAR (5 PERSON 1

MASS (Kg) : 1400
AREA(m2): 1.9
Ur: 0.01
Cd: 0.3

TOP SPEED POWER
(mi/hj (ml_--------- ---------a

50.0 6.962
55.0 8 .55 9
60.0 10.312
65.0 12.546
70.0 l-L.984
75.0 '7.749
80.0 G.865
8= d. 0 24.355
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TOP SPEED POWER REQUIREMENTS

TITLE: BUS

MASS (Kg) : 13605
AREA(m2): 8.92
Ur: 0.01
Cd: 0.5

TOP SPEED
@i/h)-------e-e

50.0
55.0
60.0
65,.0
7u.o
75.0
80.0
85.0

POWER
cm)----w--e--

60.282
73.353
88.436

105.713
125.369
147.586
172.546
200.434
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APPENDIX C. DESIGNS WITHOUT AIR CONDITIONING



DESIGNS: RESIDENTIAL POSTAL, MAIL DELIVERY VEH.

13 mi

Energy? 2.56 (63 n=0.25)
Transm.Eff? 0.70
Total Energy= 3.66 KWh

Power? 15.0 Kw

Driving time? 2.93 h
Veh.Weight? 1400 Kg
Veh.'WeightjJ = 350 Kg (Target Weight)

EV:
Designed fsr 30% DOD of the battery.

Na-S (CS?L) 1 15 Kg II. 1 KWh 15.0 Kw

YJi  XJi-Fs - 3 n (NI?225)
136

Kg Kg
7.2 KWh 15.0 Kw

( Delco-Xemy) 125 6.5 KWh 15.0 Td
lz"c-Ac (TV-,=T) 242 Kg 7.7 KWh 15 . 0 :Kx
pb-.qc ( '3c-577-2 90 ) 208 Kg A.6 KWh 16.6 :Kw

277:
Designed fzr 33% DCD of the battery.

Na-S (CSTL) 0 Kg 0.0 KWh 0.0 ml
TX 0 Kg 0.0 KXh 0.0 Kw

--------a---__--------me------------
0 Kg 0.0 KWh 0 . 0 Kw

Ni-7n <9elc=-Remy)
rx

Pb-AC (ZV-5T)
TX

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

0 Kg 3 . 0 KXh 0 . 0 Kw
0 Kg 3. 0 KWh 0.0 Kw

0 Kg 0.0 KWh 0.0 Kw
0 Kg 0.0 KWh 0.0 Kw

____--_____-______------------------
0 Kg 0.0 KWh 0 . 0 Kw

0 Kg 0.0 KWh 0.0 Kw
0 Kg 0.0 Fdh 0.0 Kw

------------_---------me------------
0 Kg 0.0 KWh 0.0 Kw

0 Kg 0.0 KWh 0.0 Kw
0 Kg 0.0 KWh 0.0 Kw

__-----------e--_--------m------ ----
0 Kg 0.0 KWh 0.0 Kw
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DESIGNS: LONG DELIVERY "A", VAN

100 mi

Energy? 43.80 (@ n=0.25)
Transm.Eff? 0.70
Total Energy= 62.57 KWh

Power? 60.0 KW

Driving tiae? 7.09 h
Veh.Weight? 3400 Kg
Veh.Weigh-c/G = 350 Kg (Target Weight)

Z:TJ -*

Designed fcr 30% DCD of the batter-I.

8 15 Kg 73.2 :KWk? 105.9 Kw
;A?6 Kg 7,3.2 :KWh 162.3 Kw
15134 Kg 73.2 KWh 130.5 ,Kw
2444 Kg 73.2 ,KWh 151.2- *Kw
3555 Kg 73.2 KWh 284.4 KW

i-w:
Designed fsr 23% DCD of the battery.

Na-S (3SPL'j 427 Kg 41.0 Kiih
-. A<L 96 Kg 3 1.9 ZKWh

Pb-Ac (EV-ST)
rcX

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

371 Kg 27.9 KWh 54.0 Kw
113 Kg 42.5 KWh 6.0 KW

------w-e----------e-e--------------
984 Kg 70.4 KWh 60.0 KW

656 Kg 14.4 KWh 52.5 KW
139 Kg 53.2 KWh 7.5 Kw

-__----_--e--------e----------------
795 Kg 67.6 KWh 60.0 KW
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150 mi

Energy?
Transm.Eff?
Total Energy=

Power?

Dri-rinc time?
Veh.Weight?

DESIGNS: LONG DELIVERY

66.26 (@ n=0.25)
0.70

94.66 KWh

60.0 KW

8.00 h
3400 Kg

"B" , VAN

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

EV:
Designed fsr 804 DOD of the battery.

Na-S (CSPL) 1233
2232

x0 113.3 :Wh 160.2 lid
Ni-i;'e (X13225) I<< 113.3 KWh 245.6 :id
Ni-Zn (gelcc-Remy) 2275 Kg 113.3 KWh 273.0 KY
Pb- AC ( w-5-r ) 3698 Kg 113.3 KWh 2 2 9 . 2 '237
Pb-AC (GC-67-200) 5378 Kg 113.3 KWh a 3 0 . 3 m

I-IV:
Designed for 30% DOD of the battSr:J.

Na-S (3SPLj 430 Kc; 33-J
3.i

:KWh 52. 0 Kx
TX 147 Kg KWh 8. 0 KX

____-___-_____e-----------e---------
347 KG 132 . 4 :KXh 60 . C :Gf

Ni-Zn ('Jeico-Xemy)
rx

Pb-Ac (W-ST:
rx

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

459 Kg 24.3 KXh 50 . 5 :Kx
156 Kg 7 j .O Fk!h 9 . 5 m

__--_________--___------------------
615 KCJ 120.3 :ctih 6 0 . 0 Kx

417 Kg 21.7 KXh 50.0 ITd
159 Kg 80.0 KWh 10 . 0 Kw

576 Kg 101.7 KWh 60. 0 KW

815 Kg 26.1 ?tWh 50.5 Kx
156 Kg 76.0 KWh 9.5 Kw

____--___________-------------------
971 K3 102.1 KWh 60.0 -iTrd

619 Kg 13.6 KWh 49.5 Kw
162 Kg 84.0 KWh 10.5 Kw

-------------e-------m--------------
781 Kg 97.6 KWh 60.0 KW
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! 60 mi

/ Energy?
I Transm.ELI.fF3

Total Energy=

Power?

Veh.:Weighc/4 =

Drivina time?
Veh.Weight?

DESIGNS: CITY SCENARIO, AUTOMOBILE

11.14

350 Kg (Targer Xeight:

(@ n=0.25)
0.70

15.91 :KWh

40.0 Kw

1.65 h
1400 Kg

EV :
Designed for 30% DOD of the battery.

Na-S (CSTT,)
Ni-T'p (X17225)
Xi-iii f Delco-Remy)
Pb --4C :'p-y-g
P b - A C  (GC-6V-200)

308 Kg
375 KG
333 KG
645 Kg
904 Kg

HV:
Designed fzr 30% DCD cr^ the bactzry.

Na-S (CSTL) 0 Kg t3. C :Cijh 3 . c :Kd
rx 0 Kg 0. 0 KXh c.0 KN

_-__-_---___-_----__----------------
0 Kg 9.C i(;Tn c . 0 T"f

Ni-Fe (NI7225)
r::

Ni-Zn (Delco-Remy
rx

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

323 Kg is.3 KWh 3 8 . 3 -KN
45 Kg 2.5 KWh 1.5 im

0 Kg 0.0 ,Wh 0 . 0 KN
0 Kg 0.0 'KWh 0.0 'Kx

-------_-----_--------e---m--a-e----

0 Kg 0.0 KWh 0.0 Kw

438 Kg 9.6 KWh 35.0 Kw
102 Kg 8.3 KWh 5.0 Kw

------------------------------------
540 Kg 17.9 KWh 40.0 Kw
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DESIGNS: LARGE METROPOLIS "A", AUTOMOBILE

150 mi

Energy? 28.25 (@ n=0.25)
Transm.Eff? 0.70
Total Energy= 40.36 KWh

Power? 40.0 Kw

Driving time? 3.11 h
Veh.Weight? 1400 Kg
Veh.Weighti.4 = 350 Kc: {Target Weight)

EV :
Designee? for 80% DOD of the battery.

Na-3 (CSPL) 525 xg 50.4 :Zdh 58.3 Kii
Ni-Fe (NIF225j 952 Kg 50.4 KWh 104.7 Kw
Ni-Zn (Delco-Remy) 970 xg 50.4 KWh 115.4 KW
ps->-c (Z:TJ-ST) 1576 Kg 50.4 KWh 97.7 :Kw
Pb-Ac (GC-5V-200j 22 93 Kg 50.3 %Wh 18 3 . 4 ;KW

HV:
Designed fcr 33% 3OD of the battery.

Na-S (CSPL) 254 Kg 24.4 'KWh 3 3 * 0 IKW
rx 130 Kg 21.8 KWh 7 . 0 :m

_________-__-_----------------------
334 Kg 45.1 Fdh 40.0 'fli

XL-‘e (X11225; 277 Kg l-1.7 XWh 30.5 :Kw
rx 156 Kg 29.5 X'dh 9 . 5 ,m

_________-__------------------------
433 Kg if-L.2 KWh 4 0 . 0 Kw

Ni-Zn (Delco-Xemy) 250 Kg 13.5 iCWh 31.2 KW
rx 156 Kg 29.5 KWh 9.5 Kw

^__-_--_----------------------------
416 Kg 43.1 ICWh 40.7 Kw

Pb-Ac (EV-5T)
TX

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

500 Kg 15.0 KWh 31.0 XW
153 Kg 28.0 KWh 9.0 Kw

_________-_-------------------------
653 Kg 44.0 KWh 40.0 KVJ

363 Kg 8.0 KWh 29.0 Kw
165 Kg 34.2 KWh 11.0 KW

_____--_----------------------------
528 Kg 42.2 KWh 40.0 Kw
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DESIGNS: LARGE METROPOLIS "B", AUTOMOBILE

200 mi

Energy?
Transm.Eff?
Total Energy=

Power?

Drivina time?
Veh.Weight?
Veh.Weight/4 =

37.66 (@ n=0.25)
0.70

53.80 KWh

40.0 Kw

4.14 h
1400 Kg
350 Kg (Target Weight:

EV :
Designed for 80% DOD of the battery.

Na-S (CSPL) 7Oi Kg
Ni-Fe (NIF225j 1269 Kg
xi -Zn (3elcc-Remy) 1293 Kg
Pb-AC (FJ-5T) 2132 Kg
Pb-Ac (GC-6-J-200) 3057 Kg

I-w:
Designed for 80% DOD ~5 the kat-Lsr:~.

Na-S (CsrLj 242 Kg 23.3 :KWh ? ' r xyq
rx i30 Kg 35.2 KWh 2: < xii

_________-__------------------------
392 Kg 53. 5 KWh 4 0 . 0 Kw

Ni-Zn (Delco-Remy)
rx

Pb-AC (EV-5T)
rx

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

243 Kg 12.1 KWh 29.8 Kw
162 Kg 43. 5 KWh i9.5 i‘34

_ - - - - - - - - - _ - - - - - - - - - - - - w - - - - - e - - - - - -
4 1 0 K g 56.4 ‘37-h 4 0 . 3 ,Kx

484 Kg 15.5 i73dh 30.0 Kw
159 Kg 4i.4 KWh 10.0 KW

_----------------------we-----w-----
643 Kg 56.9 KWh 40.0 K-w

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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DESIGNS: INTERCITY

480 mi

Energy? 88.53 (@ n=O
Transm.Eff? 0.70
Total Energy= 126.47 KWh

Power? 40.0 Kw

SCENARIO, AUTOMOBILE

25).

Driving time? 8.00 h
V e h . W e i g h t ? 1400 Kg

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

EV:
Designed far 80% DOD of the battery.

Na-S (CSPL) 1647 Kg 158.1 KWh
Ni-Fe (NIF225) 2983 Kg 158.1 KWh
Ni-Zn (Delco-Remy; 3040 Kg 158.1 KWh
i'b-AC (';V-5T) 4940 Kg 158.1 KWh
Pb-AC (GC-6V-200) 7185 Kg 158.1 F-dh

HT7:
Designe-3 for 80% DOD of the bat~lry.

Na-S (CSPL)
rx

Xi-Fe (YIF225)
TX

Ni-Zn (Delco-Remy)
rx

Pb-Ac (EV-ST)
rx

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

200 Kg i9.2 :cdh
183 Kg 112.3 :?tih

214.1 Kw
328.1 'Kw
364.8 KW

------_----- --w--w _--_---_----- -----

383 Kg 131. 2 KXh 4 3 . 0 Kx

247 K g 13. & ' KWh 27.2 XX
136 Kg 115. 0 KXh il . 5 FJ

--_______________-_-----------------
433 Kg 129.1 I(;vh 11.7 :Kw

208 Kg 10.8 :KWh 25. 0 Kw
189 Kg 120.0 KWh 1 5.0 Kw

----__________-_--------------------
397 Kg 130.8 K',qh 4 0 . 0 Kw

411 Kg 13.2 KWh 25.5 ZKW
186 Kg 116.0 KWh 14.5 'KW

--_-__--__--__--_-------------------
597 Kg 129.2 KWh 40.0 Kw

306 Kg 6.7 KWh 24.5 KW
192 Kg 124.0 KWh 15.5 KW

--__________________----------------
498 Kg 130.7 KWh 40.0 Kw
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DESIGNS LOCAL BUS

120 mi

Energy?
Transm.Eff?
Total Energy=

Power?

Veh.Weight/4  =

Driving time?
Veh.Wezght?

180.43

3401 Kg (Target WeighI)

(@ n=0.25)
0.70

257.76 KWh

175.0 Kw

13.08 h
13605 Kg

EV:
Designed for 80% DOD of the battery.

Na-S (CS?L)
Ni-Fe (XF225)
Ni-Zn (Delco-Remyj
Pb-AC (EV-5T)
Pb-Ac (GC-6V-200)

3356 Kg 322.2 KWh
6079 Kg 322.2 KWh
6196 Kg 322 .2 KWh

10069 Kg 322.2 :KWh
14645 Kg 322.2 KWh

HV:
Designed for 80% COD of the batterv.

Na-S (CSPL) 1250 Kg 120.0 F.&h
rx 174 Kg 102- - . 5 :q$h

Ni-F‘n (NI"225)
rx

Ni-Zn (Delco-Remy)
rx

Pb-Ac (EV-5T)
rx

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

436.3 KW
668.7 Kw
743.5 'Kw
624.3 :KW

1171.6 :Fid

---_--___---_-----------~~~~--~~~~~~
1124 Kg 283.5 :K?Jh 175.0 IKX

1455 Kg 77.1
1;6.2

:KWh 16 0 . 0 -Kw
139 Kg :KWh 15.0 :Kw

___-________---__-------------------
1644 Kg 273.3 :KWh 175.0 :Kw

1329 Kg 69.1 ;KWh 159.5 ITbd
192 Kg 202.7 KWh 15.5 k?l

______________----------------------
1521 Kg 271.9 :KWh 175.0 Kw

2581 Kg 82.6 KWh 160.0 ,KW
189 Kg 196.2 KWh 15.0 KW

_---_______----_--------------------
2770 Kg 273.8 KWh 175.0 KW

2011 Kg 44.2 KWh 160.9 KW
201 Kg 222.4 KWh 17.0 KW

------__----------------~-~---~~~~~-
2212 Kg 266.6 KWh 177.9 KW
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DESIGNS: INTERCITY BUS

480 mi

Energy? 764.05 (@ n=0.25)
Transm.Eff? 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:
Designed for

Na-S (CSPL)

80% DOD of the battery.

14212 Kg 1364.4 KWh 1847.6 KW
Ni-Fe (NIF225) 25743 Kg 1364.4 KWh 2831.7 KW
Ni-Zn (Delco-Remy) 26238 Kg 1364.4 KWh 3i48.6 KW
Pb-Ac (XV-5T) 42637 Kg 1364.4 KWh 2643.5 Kw
Pb-Ac (GC-6-V-200) 62017 Kg 1364.4 KWh 4961.4 KW

HV:
Designed for 80% DOD of the battery.

Na-S (CSPL) 1346 Kg 129.2 'i(Trh 175.0 la7
rx 842 Kg 1000.0 KWh 125.0 Kw

___---_____-____--------------------
2188 Kg 1129.2 KWh 300.0 Kid

Ni-Fe (NIF225) 1545 Kg 8: 9
104;:O

‘K!!h 170.0 Kw
rx 872 Kg KWh 130.0 KW

_----_---______---------------------
2417 Kg li21.9 KWh 300.0 Kw

Ni-Zn (Delco-Remy) 1417 Kg 73.7 'KWh 170.0 Kw
rx 872 Kg 1040.0 KWh 130.0 KW

__----------_------------w--------m-
2289 Kg 1113.7 KWh 300.0 Kw

Pb-Ac (EV-5T)
rx

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

2742 Kg 87.7 KWh 170.0 KW
872 Kg 1040.0 KWh 130.0 KW

________-------_-------------- ------
3614 Kg 1127.7 KWh 300.0 Kw

2063 Kg 45.4 KWh 165.0 KW
902 Kg 1080.0 KWh 135.0 KW

Bese--------_--------m--------m-----
2965 Kg 1125.4 KWh 300.0 Kw
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APPENDIX D. SENSITIVITY OF THE DESIGNS OF
CHANGES IN BATTERY SPECS



DESIGNS: RESXDENTIXL POSTAL, AXAIL DELIVERY VEH.
SENSITIVITY ANAL'ISIS

13 mi

Energy? 2.56 (@ n=0.25)
Transm.Eff? 0.70
Total Energy = 3.65 KWh

Power? 15.0 Kw

Drivina time? 2.93 h
Veh.Weight? 1400 Kg
Veh.Weight/a  = 350 Kg (Target battery and rx weight)

Sensit.Factor? 304 (22 the SGec.3 and Spec.'!

EV:
Designed for 30% DOD of the battery.

Na-S (CSPL) 39 Kg 11.1 F&h 15.0 KY
Nl-Fe (X7225) 105 Kg 7.2 KWh 15.0 :F,q
Ni-Zn (Delco-Remy) 96 Kg 6.5 KWh 1 5.0 KN
PS-AC \h'U'TJ-ST) 136 Kg 7.7 KWh 15.0 =v
Pb-AC (GC-6V-200) i69 Kg 4.6 KWh 16.6 K?J

HV:
Designed for 30% DOD of the batter-y.

Na-S (CSPL) 0 Kg ~3.0 KWh 0 . 0 m
rx 0 Kg 0.0 :KWh 0.0 m

----__-___----_------~~------~~~~~~-
0 Kg 0.0 KWh 0.0 ni

xJi-'e (NI'225) 0 Kg 2.0 :K'-Jh 0 . 0 'KS
I-x 0 Kg 3.0 KWh IO.0 x\i

-------__------------~-------~~~~~~-
13 xii; ,3 . 0 :Wh 3 . 0 :<c,;r

Ni -Zn (Delco-Remy) 0 Kg 0.0 ,KXh 0.0 KIT
Z-: i 0 Kg 0.0 KWh 0.0 xv

_____M____--_-_-------em------------
0 Kg 0.0 KWh 0.0 237

Pb-Ac (EV-5T)
rx

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

0 Kg 0.0 KWh 0 . 0 KN
0 Kg 0.0 KWh 0.0 m

____----_-----e-------m------- ------
0 Kg 0.0 KWh 0.0 Kw

0 Kg 0.0 KWh 0.0 Kw
0 Kg 0.0 KWh 0.0 Kw

------_-----------------~~~~~~~~~~~~
0 Kg 0.0 KWh 0.0 Kw
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DESIGNS: RESIDENTIAL POSTAL, ?IAIL DELIVERY VEH.
SENSITIVITY ANALYSIS

13 mi

Energy? 2.56 (@ n=0.25)
Transm.Eff? 0.70
Total Energy = 3.65 KWh

Power? 15.0 Kw

Driving time? 2.93 h
Veh.Weiaht?
Veh.Weight/d  =

1400 Kg
350 Kg (Target battery and rx weight;

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

EV:
Designed for 80% DOD of the battery.

Na-S (CSPL)
Xi-Fe (317225)
Ni-Zn (Delco-Remyj
Pb-Ac (EV-5T)
Pb-Ac (GC-6V-200)

96 Kg
ii4 Kg
104 Kg
202 Kg
i73 Kg

11.1 KWh is.0 :Kw
7.2 K%7h 15.0 KW
5.5 KWh i 5 . 0 'Kw
7.7 :KWh If.0 LKW
4.6 'KWh i 6 . 5 'Kw

HV:
Designed for SO% COD cf the battsry.

Na-S (CSPL)
rx

Ni-E'S (NI,2225j
rx

Ni-Zn
rx

(Delco-Remy

Pb-Ac (FJ-ST)
rx

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

0 Kg 0.0 KWh 0.0 33
0 Kg 0.0 'KWh 0.0 Kw

_____-__-____--_--__----------------
0 Kg 0.0 ,KWh 0 . 0 :Kw

0 Kg 3 . 0 -KWh 3.0 33
0 Kg 0.0 :KWh 0 . 0 :m

_________-_-----------m---w---------
0 Kg 3 . 0 KWh 0.0 x37

. ,I 0 Kg 0. 0 KWh 0.0 IKW
0 Kg 0.0 KWh 0.0 I<d

________--_-------------------------
0 Kg 0.0 KWh 0.0 LKW

0 Kg 0.0 KWh 0 . 0 :Kw
0 Kg 0.0 KWh 0 . 0 iw

-----a----a----------------------e-m
0 Kg 0.0 KWh 0.0 Kw

0 Kg 0.0 KWh 0.0 Kw
0 Kg 0.0 KWh 0.0 Kw

___---_-----------------------------
0 Kg 0.0 KWh 0.0 Kw
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DESIGNS: RESIDENTIAL POSTAL, ,Bl.AIL DELIVERY VEH.
SENSITIVITY ANALYSIS

13 mi

Energy? 2.56 (@ n=0.25)
Transm Eff?. 0.70
Total Energy = 3.65 KWh

Power? 15.0 Fd

Driving time? 2.93 h
Veh.Weight? 1400 Kg
Veh.Weight/4  = 350 Kg (Target battery and rx weight)

Sensit.Factorl 0% :, 0 1 - the Spec.3 and Spec.?:

EV:
Designed for 80% DOD of t:ie batzery.

Na-S (CSPL)
Ni -Fe (NIF225)
Ni-Zn (Delco-Remy)
Pb-Ac (EV-ST)
Pb-Ac (GC-6V-200)

il5 Kg 7 - : :<dh- -  * - 15.0 ,KtJ
'26 Kg*d - 2 KWhi . i 5 * 0 :xw
125 Kg 5.5 :KWh 15.0 KW
242 Kg - 7 :Fdh, . 15.0 Kw
297 Kg A r-.3 :KWh 16.6 Kw

HV:
Designed for 8a% DOD of the batter:J.

Na-S (CSPL) 0 Kg 3.0 KWh 0 . 0 xv
0 Kg 0.0 KWh 0 . 0 Kw

_----------e--e- _____-----___-------
0 Kg 0.0 XXh 0.0 IKc;J

Ni-Zn ( Delco-Remy) 0 Kg 0.0 'KXh 0.0 Kw
rx 0 Kg 0.0 KWh 0 . 0 1st

---_______--__----------------------
0 Kg 0 . 0 ;KWh 0 * 0 '33

Pb-Ac (XV-5T)
rx

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

0 Kg 0.0 :KWh 0 . 0 Kx
0 Kg 0.0 KWh 0 . 0 Kw

0 Kg 0.0 KWh 0.0 Kw

0 Kg 0.0 KWh 0.0 Kw
0 Kg 0.0 KWh 0.0 Kw

-----__-------_---------------------
0 Kg 0.0 KWh 0.0 Kw
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DESIGNS: RESIDENTIAL POSTAL, MAIL DELIVERY VEH.
SENSITIVITY ANALYSIS

13 mi

Energy? 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/l  = 359 Kg (TargeE battery and rx weight)

Sensit.Factsr? -20% (of tihe SDec.2 anti Seep P>-.

EV:
Designed for 80% DOD of the battery.
Na-S (CSPL) 14-i Ka : 1 .1 :KWh 15. 0 :m
Ni-Fe (NIF225) 170 KG -5.2 :cdh 15.0 ;m
Ni -Zn (Delta-Remy) 156 Kg 6.5 rdh 15.0 KN
Pb-Ac (W-ST) 302 Kg 7.7 :Wh 15.0 Kw
Pb-Ac (GC-6V-200) 259 Kg 4 . 6 :KXh 16.6 237

HV:
Designed for 90% COD of de battery.

Na-S (CSPL) 0 Kg 0.0 :KXh 0.0 Kid
rx 0 Kg 0. 0 :KWh 0.0 Fd

--__-___-___--___-__----------------
0 Kg 0.0 ,T'/Jh 0.0 ia

>Ii-Fp_ (JJIy-225) 0 Kg 3.0 :Wh 0.3 K-w
rx 0 Kg 0. 0 KXh 0 * 0 iw

--_--___-___--_---_------------~~~--
0 Kg ,I . 0 mh 0 . "j m

Ni-Zn (Delco-Remy) 0 Kg 0.0 K'-i-ih 0.0 Kii
rx 0 Kg 0. 0 KWh 0 * 0 IKN

--__________________----------------
0 Kg 0. 0 Gqh 0.9 Kw

Pb-Ac (EV-5T)
rx

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

0 Kg 0.0 KWh 0 . 0 mv
0 Kg 0.0 K'Xh 0 . 0 KY

--_-___-___-__--___-----------------
0 Kg 0.0 IWh 0.0 Kw

0 Kg 0.0 KWh 0.0 Kw
0 Kg 0.0 KWh 0.0 Kid

-------_---_---_--_-----------------
0 Kg 0.0 KWh 0.0 Kw
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DESIGNS: RESIDENTIAL POSTAL, XAIL DELIVERY VEH.
SENSITIVITY ANALYSIS

13 mi

Energy? 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.Weight13  = 350 Kg (Target battery and rx weightj

Sensit.Factor? -30% (of che Spec.3 and Spec.?)

EV:
Designed for 80% DOD of the battery.

Na-S (CSPL) 155 Kg 1l.i Fdh 15.0 Kw
Ni-Fe (NIF225j 195 Kg 7.2 KXh 15.0 Kw
Ni -Zn (Delco-Remy) 179 Kg 6.5 KWh 15.0 Kx
Pb-Ac (EV-5T) 336 Kg 7.7 :KWh 15.0 Kw
Pb-AC (GC-SV-200) 296 Kg 4.5 K‘dh 16.6 IT4

HV:
Designed for 80% DCD of the batteq.

Na-S (CSPL) 0 Kg 0.0 Kxh 0.0 Kx
rx 0 Kg 0. 0 :X&h 0.0 Kx

--_----__----_-------~~~--~~~-----~-
0 Kg 0.0 KWh 0 . 0 Tim

Ni-Fe (NIF225j 0 Kg 0.0 :C-dh 0 . 0 Toi
rx 0 Kg 0 . 0 :KWh 0 . 0 IKX

_______________---__----------------
0 Kg 3. 0 KWh 0.0 :m

Ni-Zn (Delco-Remyj 0 Kg 0.0 XTdh 0.0 'KK
rx 0 Kg 0.0 KWh 0 I 0 LKX

______________----_-----------------
0 Kg 0.0 Wh 0 . 0 Kw

Pb-Ac (EV-ST) 0 Kg 0.0 KWh 0.0 Km
rx 0 Kg 0.0 KWh 0.0 Kid

____--____--___--------m----------v-
0 Kg 0.0 KWh 0.0 Kw

Pb-Ac (GC-W-200)
rx

0 Kg 0.0 KWh 0.0 Kw
0 Kg 0.0 ,KWh 0.0 Kw

____--___----_----------------------
0 Kg 0.0 KWh 0.0 Kw
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DESIGNS: SMALL DELIVERY, MINI VAN
SENSITIVITY ANALYSIS

100 mi

Energy? 31.04 (@ n=0.25)
Transm.Eff? 0.70
Total Energy = 44.34 KWh

Power? 50.0 Kw

Driving time? 7.27 h
Veh.Weight? 2720 Kg
Veh.Weight/d = 680 Kg (Target battery and rx weight)

Sensit.Factor? 30% (of the Spec.2 and 3pec.P)

EV:
Designed for 80% I30D of the batterlr.

Na-S (CSPL) 444 Kg
Ni-Fe (NIF225j 804 Kg
Ni-Zn (Delco-Remyj 820 Kg
Pb-AC (EV-5T) 1332 Kg
Pb-Ac (GC-6V-200) i938 Kg

5 5.4 :KWh 75.1 Kw
55.4 KWh 115. 0 ‘Kw
55.4 KWh 12?.9 Kw
55.4 KWh 107.4 IKW
55.4 KWh 201. 6 Kw

HV:
Designed for 80% DOD of t;le batter',I ,! -
Na-S (CSPL) 281 Kg 35.1 KWh 47.5 Kw
rx 54 Kg 18.2 KWh 2 .5 Kw

___--________-----------------------
335 Kg 53.3 1KWh 50.0 Kw

Ni-Fe (NIF225j 322 Kg 22 . 2 Kwh 46.0 Kx
rx 90 Kg 29.1 :KWh 4 . 0 Kw

-------_----------------------------
412 Kg i;' ?d2.L. :KWh 50.0 :Kw

Ni-Zn (Delco-Remy) 295 Kg 19.9 Kdh 46.0 Kw
rx 90 Kg 29.1 KWh 4.0 Kw

___--___-____-----------------------
385 Kg 49.0 KWh 50.0 Kw

Pb-Ac (EV-5T)
rx

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

577 Kg 24.0 KWh 46.5 Kw
74 Kg 25.4 KWh 3 .5 Kw

-------_-_---------m-m--------------
651 Kg 49.4 KWh 50.0 Kw

433 Kg 12.4 KWh 45.0 Kw
102 Kg 36.4 KWh 5.0 Kw

------------------------------------
535 Kg 48.7 KWh 50.0 Kw
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DESIGNS: SMALL DELIVERY, MINI VAN
SENSITIVITY ANALYSIS

100 mi

Energy? 31.04 (@ n=0.25)
Transm.Eff? 0.70
Total Energy = 44.34 KWh

Power? 50.0 Kw

Driving time? 7.27 h
Veh.Weight?' 2720 Kg
Veh.Weightj4  = 680 Kg (Target battery and rx weight)

Sensit.Factor? 2 0% (of tlhe Scer,.E and Spec.P)L

EV:
Designed for 80% DOD of the battery.

Na-S (CSPL) 481 Kg
Ni-Fe (NIF225) 872 Kg
Ni-Zn (Delco-Remy) 888 Kg
Pb-Ac (EV-5T) 1443 Kg
Pb-Ac (GC-6V-200) 2100 Kg

55. 4 'figh 7 5. 1 :KW
55.4 KWh 113.0 :Kw
55.4 KWh 127.9 Kw
55.4 :KWh 107. 4 izw
55.4 -KWh 201.6 KW

HV:
Designed for 80% DOD of the baK:ery.

Na-S (CS?L)
rx

Ni-Fe (NIF225)
X-X

Ni-Zn (Delco-Remy)
rx

Pb-Ac (EV-5T)
rx

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

304 Kg 3 5.1 KWh 47.5 Fd
54 Kg 18.2 :KWh 2 . 5 :m

_---_aa___----- __-----_----a--------
358 Kg 33.3 KWh 50.0 :Kw

348 Kg 22.2 IKwh 40.0 :xX
90 Kg "c,LL. 1 LKwh -1 . 0 :ni

-----___--_---__-----~~~-~~~----~ ---
438 Kg 51.2 ;Kdh 5 0 . 0 :m

319 Kg 13.9 ??dh 46.0 Kw
90 Kg 29.1 KWh 4 . 0 -Kw

---------------- _----m---------e----
409 Kg 49.0 KWh 50.0 IKW

625 Kg 24.0 KWh 46.5 Kw
74 Kg 25.4 KWh 3.5 Kw

--_-___-___-__--_-------------------
699 Kg 49.4 KWh 50.0 Kw

469 Kg 12.4 KWh 45.0 Kw
102 Kg 36.4 KWh 5.0 Kw

--_-_____________-__----------------
571 Kg 48.7 KWh 50.0 Kw
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DESIGNS: SMALL DELIVERY, MINI VAN
SENSITIVITY ANALYSIS

100 mi

Energy? 31.04 (@ n=0.25)
Transm.Eff? 0.70
Total Energy = 44.34 KWh

Power? 50.0 Kw

Driving time? 7.27 h
Veh.Weight? . 2720 Kg
Veh.Weight/4 = 680 Kg (Target battery and rx weight)

Sensit.Factor? 0% (of the Scec.S and S'oec.2;

EV:
Designed for 30% COD of the battery.

Na-S (CSPL)
Ni-Fe (NiF225)
Ni-Zn (Delco-Remy)
Pb-AC (EV-5T)
Pb-AC (GC-6V-200)

5 77 Kg 55.4 1KWh 75.1 Kw
1046 Kg 55.4 X‘,h 1~S.c) :Tfi
1066 Kg 55.4 :KWh 1, 37.9 KW
1732 Kg 5 5.4 KWh 107.4 ;cti
2519 Kg 55.4 KWh 201.6 IKW

Designed for 33% COD cr^ the battery.

Na-S (CSPL) 365 Kg 35.1 KWh 4 7 . 5 mi
rx 54 Kg 13.2 KWh 2 . 5 Kw

__--------me ____________----_-------
419 Kg 53 . 3 KWh 5 0 * 0 :Kw

Ni-Fe (NIT225) 413 Kg 22.2 rtih 4 6 . 0 KW
rx QO Kg 29.1 :?tih 4.0 Kw--__-__--___--_------~~--~~--~~~ ----

403 Kg 31.2 :KXh 5 0 . 0 Jqg

Ni-Zn (Delco-Remy) 333 Kg 19.9 KWh 46.0 Kw
rx 90 Kg 29.1 KXh 4 . 0 Kw

_______________---_-----------------
473 Kg 49.0 KWh 50.0 K‘l

Pb-Ac (EV-5T)
rx

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

750 Kg 24.0 KWh 46.5 KW
74 Kg 25.4 K-Wh 3.5 Kw

______________--__------------------
324 Kg 49.4 KWh 50.0 Kw

563 Kg 12.4 KWh 45.0 Kw
102 Kg 36.4 KWh 5.0 Kw

-e--v------- _-----------------------
665 Kg 43.7 KWh 50.0 Kw
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DESIGNS: SMALL DELIT/'ERY, MINI VAN
SENSITIVITY ANALYSIS

100 mi

Energy? 31.04 (@ n=0.25)
Transm.Eff? 0.70
Total Energy = 44..34 KWh

Power? 50.0 Kw

Driving time? 7.27 h
Veh.Weight? 2720 Kg
Veh.Weight/4  = 680 Kg (Target Battery and rx weight)

Sensit.Factor? -20% (of the Spec.2 and Spec.P)

EV:
Designed for 80% DOD of the battery.

Na-S (CSPL) 722 Kcj 55 . 4 KWh 7 5 . 1 :KW
Ni-F e (NIF225) 1307 Kg 55.4 KWh 115. 0 m
Ni- Zn (Delco-Remy) 1332 Kg 53.4 K?Jh 127.9 :Kw
Pb-Ac (ZV-5T) 2 165 Kg 55.4 KXh 10 7 . 4 :Kw
Pb-Ac (CC-SV-200) 3149 Kcj 55.4 KWh 201. 6 'mi

I-IV:
Designed fsr 80% DOD of the batzerli.

Na-S (CSPL) 457 Kg 35.1 KTdh 4 7 . 5 23
rx 54 Kg 13.2 KWh 2 .5 xi

--a---_____-_-----------------------
511 Kg 53.3 KWh 50.0 IKW

Ni-Fe (NIT'225)
rx

Ni-Zn (Delco-Remy)
rx

Pb-Ac (EV-5T)
rx

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

-m-
3L1, :<q 22.2 KWh 4 6 . 0 :xX
90 IKg 23.1 :KWh 4.0 ;m

_____-____--___--_------------------
613 Kg 51.2 :C<h 5 0 . 0 :w

479 Kg 19.9 KWh 4 6 . 0 Kw
90 Kg 29.1 KWh 3 . 0 Kw

_-_----_----__----------------------
569 Kg 49.0 'KWh 50.0 IKW

938 Kg 24.0 KWh 46 . 5 iw
74 Kg 25.4 KWh 3.5 'icw

--_------_--_-----------------------
1012 Kg 49.4 KWh 50.0 'Kw

703 Kg 12.4 KWh 45.0 Kw
102 Kg 36.4 KWh 5.0 Kw

--------------.--------m--e-----m----
805 Kg 48.7 KWh 50.0 To7
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DESIGNS: SMALL DELIVERY, MINI VAN
SENSITIVITY ANALYSIS

100 mi

Energy? 31.04 (@ n=0.25)
Transm.Eff? 0.70
Total Energy = 44.34 KWh

Power? 50.0 Kw

Driving time? 7.27 h
Veh.Weight? 2720 Kg
Veh.Weight/4  = 680 Kg (Target battery and rx weight)

Sensit.Factor? -30% ( O f the Spec.3 and Spec.3)

EV:
Designed for 80% DOD of the battery.
Na-S (CSPL) 825 Kg 55.4 rdh 75.1 -ml
Ni-Fe (NIF225) 1494 Kg 55.4 KWh 115.0 IKW
Ni-Zn (Delco-Remy) 1523 Kg 55.4 'KWh 127.3 :Kw
Pb-AC (EV-5T) 2474 Kg 55.4 KWh 107.4 KN
Pb-AC (GC-6V-200) 3599 Kg 55.4 KWh 201.6 'Kw

HV:
Designed for 80% DOD of the battery.

Na-S (CSPL) 522 Kg 35.1 KWh 47.5 :Kw
rx 54 Kg 13.2 KWh 2.5 IKW

---__-___---__----------------------
576 Kg 53.3 'KWh 50.0 x‘d

Ni-Fe (NIF225)
I-:<

Ni-Zn (Delco-Remy)
rx

Pb-AC (EV-5T)
rx

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

597 Kg 22 .2 KWh 46.0 :-CC
90 Kg 23.1 KWh 4 . 0 3i

---_-________-----------~~-------~~---
637 Kg 51.2 KXh 5 3 f 0 33

548 Kg 19.9 KWh 46.0 KW
90 Kg 29.1 KWh 4.0 -Kw

---_-____-___-----------------------
638 Kg 43.0 KWh 50.0 Kw

1071 Kg 21.0 KWh 4 6 . 5 KW
74 Kg 25.4 KWh 3.5 Kw

---______-__------------------------
1145 Kg 43.4 KWh 50.0 Kw

804 Kg 12.4 KWh 45.0 Kw
102 Kg 36.4 KWh 5.0 Kw

-----_----__------------em----------
906 Kg 48.7 KWh 50.0 Kw
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DESIGNS: LONG DELIVERY "A", VAN
SENSITIVITY ANALYSIS

100 mi

Energy? 43.80 (@ n=0.25)
Transm.Eff? 0.70
Total Energy = 62.57 KWh

Power? 60.0 KW

Driving time? 7.09 h
Veh.Weight? 3 4 0 0  K g
Veh.Weight/4  = 850 Kg (Target battery and rx weight)

Ssnsit.Factor? 30% (of the Szec.E and Spec.?)

ETJ :
Designed fcr 80% DOD of the battery.

Na-S (CSPL)
Ni-Fe (NIF225j
N 1 - z n (Del co-Remy)
Pb-AC (EV-5T)
Pb-Ac (GC-SV-200)

627 Kg 78.2 KWh 105.9 Kw
li35 Kg 73.2 KWh 162.3 Kw
1157 Kg 73.2 KWh 130.5 Kw
i880 Kg 73.2 KWh
2735 Kg 78. 2 KWh

HT?:
Cesigned for 80% DOD of the battery.

Na-S (CSPL) 323 Kg 41. 0 KWh 5 5, . ? Kvi
rx 96 Kg 31.9 KWh 4.5 Kw

_--_--___--__---a---------------- ---
424 Kg 72 .9 KWh 60 . 0 :Kw

Ni -Zn (Delco-Remy)
rx

Pb-Ac (EV-5T)
rx

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

378 Kg 26. 0 ,KWh 5 4 . 0 :m
113 Kg 42.5 Ktih 5 . 0 Kw

-----_----------------~---~----~~~~-
49: Kg 68.6 KWh 6 0 . 0 :Kx

343 Kg 23.2 KWh 53.5 K-w
122 Kg 46.1 KWh 6 .5 Kw

--_--_---_---------------------------
465 Kg 69.3 ?Zdh 60.0 IW

670 Kg 27.9 KWh 54.0 Kw
113 Kg 42.5 KWh 6.0 KW

_--_____--_-----------e--------e----
783 Kg 70.4 KWh 60.0 KW

505 Kg 14.4 KWh 52.5 KW
139 Kg 53.2 KWh 7.5 Kw

----__--_---_-----------------------
644 Kg 67.6 KWh 60.0 I-3
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DESIGNS: LONG DELIVERY "A", VAN
SENSITIVITY ANALYSIS

100 mi

Energy? 43.80 (@ n=0.25)
Transm.Eff? 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.Factcr? 20% (of the Spec.E and Spec.2;

EyJ:
Designed for 80% DOD of the battery.

Na-S (CSPL)
Ni-F'n- (NIF225)
Ni-Zn (Delco-Remy)
Pb-AC (EV-5T)
PS-AC (GC-SV-200)

679 Kg 73.2 KWh 135.9 23
1230 Kg 78.2 KWh 162.3 Kw
1253 Kg 73.2 KWh 130.5 :Kw
2037 Kg 7a3.2 KWh 151.5 m
2963 Kg 78.2 KWh 2 a 4 . 4 133

HV:
Cesigneci f=r 80% DOD of tile katcery.

>ia-s 'PC3T \\ _"A. -I, 356 Kg 41.0 X'dh 55.5 :zx
IX 96 Kg 3 1. 9 :KWh d- . 5 :Kx

________-___--__--_-----------------
452 Kg 72.9 KWh 5 0 . 0 :Kx

Ni-Zn (3elco-Remy)
L-x

pb-AC (EV-5T)
rx

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

409 Kg 2 5 . 0 IGTh 5 4 . 0 K-x
113 Kg 42.5 KWh 6.0 KX

-----------------------------~--~~~-
522 Kg 63.6 KWh 60.0 Kx

372 Kg 23.2 Ktih 53.5 Kw
122 Kg 46.1 KWh 6.5 KW

--_-_--_------e---e-----------------
494 Kg 69.3 KWh 60.0 KW

726 Kg 27.9 KWh 54.0 Kw
113 Kg 42.5 KWh 6.0 'T-d

_-____-___-__-___-__------------ --_-
839 Kg 70.4 KWh 60.0 KW

547 Kg 14.4 KWh 52.5 KW
139 Kg 53.2 KWh 7.5 Kw

---_-------------------~~-~~-~~~-~~-
686 Kg 67.6 KWh 60.0 KW
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DESIGNS: LONG DELIVERY "A", VAN
SENSITIVITY ANALYSIS

100 mi

Energy? 43.80 (@ n=0.25)
Transm Efe'. A. 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
-Ni-Fe (NIF225j 1476 Kg
i )\T: I -Zn (Delco-Remy) 1504 Kg
Pb-AC (XV-ST) 2444 Kg
Pb-Ac (SC-6V-200) 3555 Kg

78.2 KWh 105.3 iKw
78.2 KWh 152.3 LKW
78.2 KWh 130.5 -Kw
78.2 KWh 151.5 :KW
73.2 KWh 284.4 KW

HV:
Designed for 80% DCD of the battery.

Na-S (CSPLj 427 Kg 41.0 Ktih 55.5 Kw
rx 96 Kg 31.9 KWh ,1‘+.a; Kp,j

__-______-___---_-------------------
523 Kg 72.9 KWh 60.0 Kid

Ni-Zn (Delco-Remy)
rx

Pb-Ac (EV-5T)
rx

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

491 Kg 26. 0 'KWh 54.0 Kw
113 Kg 42.5 Kwil 6.0 KW

-----___--_-----------~~~~-----~----
604 Kg 68 . 6 :KWh 6 0 . 0 Kw

446 Kg 23.2 ;KWh 53.5 Kvi
122 Kg 46.1 KWh 6. 5 KW

__-_____--_---__---_------------- ---
568 Kg 69.3 KWh 60. 0 KW

871 Kg 27.9 KWh 54.0 Kw
113 Kg 42.5 KWh 6.0 FL

---_-___--_---------~---~~-----~----
984 Kg 70.4 KWh 60.0 KW

656 Kg 14.4 KWh 52.5 KW
139 Kg 53.2 KWh 7.5 Kw

------------------------------------
795 Kg 67.6 KWh 60.0 KW
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DESIGNS: LONG DELIVERY "A" I VAN
SENSITIVITY ANALYSIS

100 mi

Energy? 43.80 (62 n=0.25)
Transm.Eff? 0.70
Total Energy = 62.57 KWh

Power? 60.0 KW

Drivina time? 7.09 h
Veh.Weight? 3400 Kg
Veh.Weight;4 = 850 Kg (Target battery and rx weight)

Sensi?.Factor? -20% (of the Spec.E and S2ec.P)

EV :
Designed for 80% DOD of the battery.

Na-S (CSPL) 1018 Kg 73.2 KWh 105.9 'KM
N 1 - F e (NIF225) 1845 Kg 73.2 KWh 162.3 KW
Ni -Zn (Delco-Remy) 1880 Kg 78.2 KWh 130.5 Kw
Pb-Ac (EV-ST) 3055 Kg 73.2 KWh 151.5 Kw
Pb-Ac (GC-W-200) 4444 Kg 78.2 KWh 284.4 KW

HV:
Des;-,yned 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 KWh 6 0 . 0 Kw

Xi-C? (NI"225) 614 Kg 26.0 KWh 54.0 23
rx ii3 Kg 42.5 KMh 6.0 337

--------------------e---e-----------
727 Kg 63.6 KWh 60. 0 KX

Ni-Zn (!Jeico-Remy) 557 Kg 23.2 KWh 53.5 Kid
rx 122 Kg 46.1 KWh 6.5 KW

------------------------------------
679 Kg 69.3 KWh 60.0 KW

Pb-Ac (W--5T)
rx

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

1089 Kg 27.9 KWh 54.0 Iw
113 Kg 42.5 KWh 6.0 KW

----------------------em---s-------m
1202 Kg 70.4 KWh 60.0 KW

820 Kg 14.4 KWh 52.5 KW
139 Kg 53.2 KWh 7.5 Kw

_______-__-w----w-------------------
959 Kg 67.6 KWh 60.0 KW
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DESIGNS: LONG DELIVERY "A", VAN
SENSITIVITY ANALYSIS

100 mi

Energy? 43.80 (@ n=0.25)
Transm.Eff? 0.70
Total Energy = 62.57 KWh

Power? 60.0 KW

Drivina time? 7.09 h
Veh.Weight? 3400 Kg
Veh.Weight/d  = 850 Kg (Target battery and rx weight)

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

Designed for 83% DOD of the battery.

Na-s (CSPLj 1164 Kg
Xi-Fe (NIF225j 2108 Kg
N i -Zn (Delco-Remy) 2149 Kg
F'b-Ac (U-5T) 3492 Kg
Pb-AC (X-577-200) 5079 Kg

78.2 'KWh 105.9 Kw
78.2 KWh 162.3 KW
72.2 KWh
78 .2 KWh
78.2 KWh 284.4 KW

317:
Designed for 80% DCD of the battery.

Na-S (CSPL) 610 Kg al.0 KWh -=3d. 5 Kw
r-x 96 Kg 31.9 KWh 4.5 Kw

_--__-__---------- -e-v--------------
706 Kg 72.9 KWh 60.0 KW

Ni-Zn (Delco-Remy)
rx

Pb-Ac (EV-5T)
rx

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

701 Kg 25.0 KWh 54.0 Iml
113 Kg 42.5 KWh 6.0 KX

----_--__--_--_--e---e--------------
814 Kg 63.6 KWh 6 0 . 0 Kw

637 Kg 23.2 KWh 53.5 Kw
122 Kg 46.1 Ftih 6.5 KW

----_--_---_-------------------------
759 Kg 69.3 KWh 60.0 Kw

1244 Kg 27.9 KWh 54.0 Kw
113 Kg 42.5 KWh 6.0 KW

----__-__--_------_--~---~---~--~~~-
1357 Kg 70.4 KWh 60.0 KW

938 Kg 14.4 KWh 52.5 KW
139 Kg 53.2 KWh 7.5 Kw

_------_----- __-_------e-e----------
1077 Kg 67.6 KWh 60.0 KW
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DESIGNS: LONG DELIVERY "B", VAN
SENSITIVITY ANALYSIS

150 mi

Energy? 66.26 (@ n=0.25)
Transm.Eff? 0.70
Total Energy = 94.66 KWh

Power? 60.0 KW

Drivina time? 8.00 h
Veh.rdeiaht?
Veh.Wei<hc/d  =

3400 Kg
850 Kg (Target battery and rx weight)

Sensit.Factor? 3 0% (of the Spec.E and Spec.?)

EV:
Designed far 80% 30D of the battery.

Na-3 (CSPL,; 948 Kg 118.3 KWh y50.2 K-id
Ni-Te (NI'225) 1717 Kg 118.3 KWh 245.6 'KM
Hi-Zn (Delco-Remy) 1759 Kg li8.3 Ktih 213.0 Kw
Pb-Ac (W-5T) 2844 Kg 118.3 KWh 229.2 KW
Pb-Ac (GC-677-290) 4137 Kg 118.3 KWh 430.3 :idv

HV:
Designed f,?r 80% DOD of the battery.

308 Kg 38.4 KWh 52.c kW
i37 Kg 64.0 KWh 8.0 Fbi

_-_---------------------------------
455 Kg 102.4 KWh 60. 0 KN

‘II 353 Kg 24.3 KXh 3 0 . 5 KY
I.56 Kg 76.0 K;gh 9 . 5 IGV

-_----------------------------------
509 Kg 100.3 K,fh 60. 0 23

Ni-Zn {Delcc-Remy)
TX

32i Kg 21.7 KWh 50.0 Kw
159 Kg 80.0 KWh iO.0 flq

------------------------------------
480 Kg 101.7 KWh 60.0 KN

Pb-Ac (EV-ST) 627 Kg 26.1 KWh 50.5 Kw
rx 156 Kg 76.0 KWh 9.5 KN

__----------------------------------
783 Kg 102.1 KWh 60.0 KW

Pb-Ac (GC-6V-200) 476 Kg 13.6 KWh 49.5 Kw
rx 162 Kg 84.0 KWh 10.5 Kw

---------------------e----e-e--w----
638 Kg 97.6 KWh 60.0 KW
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DESIGNS: LONG DELIVERY "B", VAN
SENSITIVITY ANALYSIS

150 mi

Energy? 66.26 (@ n=0.25)
Transm.Eff? 0.70
Total Energy = 94.66 KWh

Power? 60.0 KW

Driving time? 8.00 h
Veh.Weiqht? 3400 Kg
Veh.Weiqhc/4 = 850 Kg (Tarqet battery and rx weiqhtj

Sensiz.Faccor? 2 '3 9 (of the Spec.E and Spec.P)

EV:
Designed fgr 80% C O D  o f  the batizery.

Na-3 : rlS?Lj 1027 Kq
Xi-Fe ,:>Jx?225) 1863 Kg
Xi-22 ( Delcc-Remy) 1896 Kq
Pb--4.c : ZY-5T) 3081 Kq
?b-Ac (SC-6V-200) 4482 Kq

113.3 KWh 160. 2 :Kv
118.3 Fdh 245. 6 KW
118.3 KWh 2 7 3 . 0 :KN
118.3 KWh 229. 2 -m
118.3 KWh 130. 3 Kw

I-w :
Desi; r,ed fsr 80% DOD of the battery.

Na-S ' CSPT,' J-I 333 Kq 38.4 KWh 52.0 Kw
-x 147 x9 64.0 KXh 8.0 IKhJL- _______________-__------------------

-130 Kg 102.4 KWh 60.0 KW

yi-72 :,JT?22,;;: 333 Kq 24.3 KWh 50. 5 iw
-. A< 156 Kq 76.0 KWh 9.5 m-

--s-s _____________--_---------------
529 Kg 100.3 KXh 6 0 * 0 x+4

Pb-AC (Ti-5T)
rx

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

317 Kg 21.7 KWh 50.0 Kid
159 Kq 80.0 K'--h 10.0 ml

________________--_-----------------
506 Kq 101.7 KWh 60.0 KW

679 Kq 26.1 KWh 50.5 Fd
156 Kq 76.0 KWh 9.5 Kw

----__--__--_-----------------------
835 Kq 102.1 KWh 60.0 KW

516 Kq 13.6 KWh 49.5 Kw
162 Kq 84.0 KWh 10.5 Kw

---------------- _---w--_-----e------
678 Kq 97.6 KWh 60.0 KW
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DESIGNS: LONG DELIVERY "B", VAN
SENSITIVITY ANALYSIS

150 mi

Energy? 66.26 (@ n=0.25)
Transm.Eff? 0.70
Total Energy = 94.66 KWh

Power? 60.0 KW

Driving time? 8.00 h
Veh.Weight? 3400 Kg
Veh.Weight/d  = 850 Kg (Target battery and rx weight)

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

EV:
Des l,-ned for 80% DOD of the batzsry.

Na-S / 2SPL) 1233 Kg 113.3 KWh 160. 2 KX
Xi-Fe ,‘yJTTq? F \\- i.. LL-r, 2232 Kg 113.3 KWh 245.6 KW
Xi-Zn I: 3elco-Remy) 22 75 Kg 113.3 Kiih 273.0 Kd
Pb-AC (3V-5T) 3698 Kg 118.3 KWh 229.2 K-id
Pb-AC (SC-W-200) 5378 Kg 118.3 KWh 430.3 l-G&

HV :
Designed S;r 83% DOD of the battery.

Na-s CCSTL) 400 Kg 38.4 KWh 52.0 Kw
rx 1- 17 Kg 64.0 KWh 8.0 F37

___-_________--___------------------
547 Kg 102.4 F-&h 60.0 Kw

N i -317 (Ieico-Remy)
rx

P b - A C (Z:v-ST)
rx

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

459 Ko 2G.3 KWh 50 . 5 *m
1 X'-,O KG 75.0 KWh 9 5. Kx

_________________-_-----------------
TT =O_Ld Kg 100.3 KWh 60.0 IKW

417 Kg 21.7 KWh 50.0 Km
159 Kg 80.0 KWh 10.0 KW

_----____-_----------~---~----~~~---
576 Kg 101.7 KWh 60.0 KW

815 Kg 26.1 KWh 50.5 Kw
156 Kg 76.0 KWh 9.5 Kw

------_---------------~--~~---~~~~--
971 Kg 102.1 KWh 60.0 KW

619 Kg 13.6 KWh 49.5 Kw
162 Kg 84.0 KWh 10.5 KW

_----_----__------------------------
781 Kg 97.6 KWh 60.0 KW
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DESIGNS: LONG DELIVERY "B", VAN
SENSITIVITY ANALYSIS

150 mi

Energy? 66.26 (@ n=0.25)
Transm.Eff? 0.70
Total Energy = 94.66 KWh

Power? 60.0 KW

Drivina time? 8.00 h
Veh.Weiaht?
Veh.'?Jei<ht,/4 =

3400 Kg
850 Kg (Target battery and rx weightj

Sensiz.Pactor? -2 0% jcf the Spec.9 and S-0ec.P)

EV :
Designed for 30% COD of t:"le battery.

1541 Kg 118.3 KWh 160.2 KW
2791 Kg 118.3 KWh 245.6 KW
2844 Kg li8.3 KWh 273.0 KW
4622 Kg li8.3 KWh 229.2 Kw
6723 Kg 118.3 KWh 430.3 'Kw

HV:
Designed fsr 33% CCC of the battery.

Na-S (l:sprj 500 Kg 38.4 KXh 52.0 I‘37
rx i.47 Kg 64.0 KWh 8 . 0 Kw

___________----------e--------------
647 Kg 102. 4 K-iih 60.0 Kw

y: -ra_ - -- (!\~1’22s; 574 Kg 23.3 mqh 5 0 . 5 ,Kx\
-. <-i i56 Kg 76.0 %qh 9. 5 Kw

__-_-_---------------~--~-----------
730 Kg 100.3 Kwh 6 0 . 0 Kx

Nl-Zn ( Delco-Remy) 521 Kg 21.7 KWh 50.0 Kw
rx 159 Ka 80.0 KWh 10.0 KW2

680 Kg 101.7 KWh 60.0 KW

Pb-Ac (W-ST) 1018 Kg 26.1 KXh 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 KWh 49.5 Kw
rx 162 Kg 84.0 KWh 10.5 Kw

------------------------------------
935 Kg 97.6 KWh 60.0 KW
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DESIGNS: LONG DELIVERY "B", VAN
SENSITIVITY ANALYSIS

150 mi

Energy? 66.26 (@ n=0.25)
Transm.Eff? 0.70
Total Energy = 94.66 KWh

Power? 60.0 KW

Driving time? 8.00 h
Veh.Weight? 3400 Kg
Veh.Weight/4  = 350 Kg (Target battery and rx weight)

Sensit.?actsr? -30% (of the Spec.Z and Spec.?)

EV:
Designed for 30% DOD of the battery.

Na-S ; CSPL)
Xi-Fe (NIF225j
TJ'i A -5n (3elco-Remyj
Pb-,..c (W-5T)
Th--qc (GC-6V-200)

1761 Kg 113.3 KWh 160. 2 KY
3139 Kg 113.3 KWh 245.6 Fd
3251 Kg 113.3 KWh 273.0 KW
52 32 IKg 113.3 KWh 229 .2 Kw
7633 Kg 113.3 KWh 430.3 :KW

HV:
Desigr.ed for 30% DCD of tlhe battery.

Pb-Ac (W-5T)
TX

5 71 Kg 33.4 KWh 52.0 Kw
147 Kg 64. 0 Fdh 3.0 K?d

--_-__-_---_--__--_-------------------
718 Kg 1'52.4 I(;Jh 60 . 0 TKW

636 Kg 2G.3 KNh 50.5 Kw;
156 Kg 76.0 :KiAh 9.5 *l-d

_------------e- __--_-we_----------em
312 Kg 10~7.3 KLfh 60 . 0 IKX

Xi-Zn (Delco-Remyj
rx

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

595 Kg 21.7 KWh 50.0 Kw
159 Kg 30.0 KXh 10.0 Fd

--------------------------~~-~~--~~-
754 Kg 101.7 KWh 60.0 KW

1164 Kg 26.1 KWh 50.5 Kw
156 Kg 76.0 KWh 9 .5 Kw

----------------_------~--~~---~--~--
1320 Kg 102.1 KWh 60.0 KW

384 Kg 13.6 KWh 49.5 Kw
162 Kg 84.0 KWh 10.5 Kw

--____-__-__________----------------
1046 Kg 97.6 KWh 60.0 KW
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DESIGNS: CITY SCENARIO, AUTOMOBILE
SENSITIVITY ANALYSIS

60 mi

Energy? 11.14 (CT! n=0.25)
Transm.Eff? 0.70
Total Energy = 15.91 KWh

Power? 40.0 Kw

Driving time? 1.65 h
Veh.Weight? 1400 Kg
Veh.Weightj4 = 350 Kg (Target battery and rx weight)

Sensi - racz3r3&C.A. . 30% (of t,?e Spec.3 and Spec.?)

EV :
Designed fsr 80% DOD of the battery.

U--S LQ (CSTL) 237 Kg 29.5 F&h 40.0 KN
Xi-Fe (NIF225) 289 Kg 19.9 KWh 41. 3 Kw
Ni-Zn (Delco-Xemy) 294 Kg 19.9 KWh 45.9 Kw
Pb-Ac (ET7-5T) 496 Kg 20.6 'KWh 40.0 *Kw
Pb-AC (SC-6V-200) 596 Kg 19.9 KWh 72.3 Kw

Designed for 80% DOD of the ba-ctery.

Na-S (CS2L) 0 Kg 0.0 KWh 0.0 &KM
rx 0 Kg 0.0 KWh 0.c Kw

_________-__------------------------
c Kg 0.0 KWh 0.0 Kw

Ni-le (X3225; c Kg 0 0
0:O

:KWh 0.0 Kid
CX ? Kg F&h 0 . 0 Kw

________-_------------~-~--~--------
0 Kg 0.0 KWh 0.0 I‘m

Ni-Zn (Delco-Remy) 249 Kg 16.8 KWh 38.8 KW
rx 45 Kg 2 .5 KWh 1.5 Kw

-_--------------------------~~~~----
294 Kg 19.3 KWh 40.3 Kw

1 Pb-Ac (EV-ST)
rx

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

0 Kg 0.0 KWh 0.0 Kw
0 Kg 0.0 KWh 0.0 la4

__________--------------s-s---------
0 Kg 0.0 KWh 0.0 Kw

337 Kg 9.6 KWh 35.0 Kw
102 Kg 8.3 KWh 5.0 Kw

_----------------------w--m-------e-
439 Kg 17.9 KWh 40.0 Kw
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DESIGNS: CITY SCENARIO, AUTOMOBILE
SENSITIVITY ANALYSIS

60 mi

Energy? 11.14 (@ n=0.25)
Transm.Eff? 0.70
Total Energy = 15.91 KWh

Power? 40.0 Kw

Drivinc! time? 1.65 h
Veh.Weight? 1400 Kg
Veh.Weighcjd = 350 Kq (Tarcjet battery and rx weight)

Sensit.?acc=r? 2f3% (of the Spec.Y-3 and Spec.?)

Designed r^=r 80% DOD of the battery.
Na-S <.cspT,; 256 Kg 29.5 KWh 40.0 K-d
Ni-Te (Ni'225) 313 Kg 19.9 'KWh 41.3 ;(w
Ni-Zn (3elcs-gemy) 319 Kcj 19.9 KWh 45.9 Kw
Pb-Ac (EV-5T) 538 Kq 28.6 KWh 40.0 Kw
Pb-AC (GC-5V-200) 754 Kc: 19.9 KWh 72.3 Kw

HV:
Designed fsr 80% DOD sr‘ the battery.

0 Kg 0.0 Kdh 0 . 0 Kw
0 Kg 0.0 KWh 0.0 Kw

_------_----- __-_--_----_-----___---
0 Kg 0.0 KWh 0.0 Kw

NL-Zn (3elca-4emy)
rx

Pb-AC (EV-5T)
rx

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

0 Kc; 0.0 KWh 0 . 0 Kx
0 Kg 0.0 KWh 0 . 0 Kw

-e-_----e---- ___-_------------------
0 Kg 0.0 F&h 0 . 0 Kw

259 Kg 16.8 KWh 38.8 Kw
45 Kg 2.5 'KWh 1. 5 KW

--_-___-___-__--_-------------------
314 Kg 19.3 KWh 40.3 Kw

0 Kg 0.0 KWh 0 . 0 Kw
0 W 0.0 KWh 0.0 Kw

__--__-___---- -----e-----_----_--w--
0 Kg 0.0 KWh 0.0 Kw

365 Kg 9.6 KWh 35.0 Kw
102 Kg 8.3 KWh 5.0 Kw

----_---_---------------------------
467 Kg 17.9 KWh 40.0 Kw
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DESIGNS: CITY SCENARIO, AUTOMOBILE
SENSITIVITY ANALYSIS

60 mi

Energy? 11.14 (@ n=0.25)
Transm.Eff? 0.70
Total Energy = 15.91 KWh

Power? 40.0 Kw

Driving time? 1.65 h
Veh.Weight? 1400 Kg
Veh.Weight/l  = 350 Ka (Target battery and rx weight)

Sensic .Facc~r? 04 (of the S0ec.E and Spec.P?)

EV :
Designed for 80% XD of the battery.

Na-S (CSTL) 308 Kg 29.5 KWh 4 0 . 0 'Kw
Ni-Fe (NI3225) 375 Kg 19.9 KWh 41.3 Kw
Ni-Zn (Delco-Remy! 383 Kg 19.9 :KWh 4 5. 9 Kw
Pb-AC (EV-5.T) 645 Kg 29. 6 KWh 4 0 . 0 :Kw
PS-AC (SC-6V-200) 904 Kg 19.9 KWh 72.3 KW

Designed fsr 308 COD of -,he bacz=ry,

Na-S IPC3Lj,,-yA 0 Kg 0.0 ICrlh 0.0 Kw
rx 0 Kg 0.0 :KWh 0 . 0 Kx

---------------------------------w--
c! Kg 0.0 KWh 0 . 0 Kw

Ni-F-o, {X13225) 0 Kg 0.0 'KXh 0 . 0 Kw
-Y ii 0 Kg 0 . 0 :KWh 0.0 Kw

------------------------------------
0 Kg 0.0 1KWh 0.0 Kw

Ni-Zn (Delco-Remy) 323 Kg 16. 8 KWh 33.8 KW
rx 45 Kg 2.5 KWh 1.5 m

------------------------------------
368 Kg 19.3 KWh 40.3 Kw

Pb-AC (EV-ST)
rx

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

0 Kg 0.0 KWh 0.0 Kw
0 Kg 0.0 'KWh 0.0 Kw

------------------------w---e----e--
0 Kg 0.0 KWh 0.0 Kw

438 Kg 9.6 KWh 35.0 Kw

102 Kg 8.3 KWh 5.0 Kw

---------------------e--m----m------

540 Kg 17.9 KWh 40.0 Kw
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DESIGNS: CITY SCENARIO, AUTOMOBILE
SENSITIVITY ANALYSIS

60 mi

Energy? 11.14 (@ n=0.25)
Transm.Eff? 0.70
Total Energy = 15.91 KWh

Power? 40.0 'Kw

Driving time? 1.65 h
Veh.Weight? 1400 Kg
Veh.Neight/4  = 350 Kg (Target battery and rx weight)

Sensiz.FacCor? -20% ( 3î the Spec.5 and Sgec.2:

EV:
Designed for 30% COD =f the battery.

Ra-S (CSPL) 335 Kg 29.5 :Wh a 0 . 0 K37
*pJl-Fe (NI?225) 469 Kg 13.9 ,KWh 41.3 Kw
Ni-Zn (3elco-Remy; 478 Kg 19.9 KWh 35.9 Kw
Ib-Ac (W-ST) 306 Kg 20.6 :KWh 40.0 :rbvl
I b - A c (GC-W-200) 1 130 Kg 13.9 Fdh 72.3 ;(T/J

Designed fzr 30% COD or the baizzzry.

Na-S ( 3S?L i C Kg 0.0 KXh 0 . 0 Kx
r:< 0 Kg C.0 KWh 0 . 0 KN

__________------_-_------------- ----
0 Kg ~3. 0 Fdh 0.0 237

N i - F e jNIF225)
X-:<

Ni -Zn jSelco-Remy)
rx

Pb-Ac (W-ST)
rx

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

404 Kg 16.3 'C&h 38.8 Kd
45 Kg 2.5 KEh 1.5 :K?J

__________aa-------------s---e------
449 Kg 19.3 KWh 40.3 KY

0 Kg 0.0 KWh 0.0 Kid
0 Kg 0.0 KWh 0.0 Kw

__________-_------------------------
0 Kg 0.0 KWh 0.0 Kw

547 Kg 9.6 KWh 35.0 Kw
102 Kg 8.3 KWh 5.0 Kw

------------------------------------
649 Kg 17.9 KWh 40.0 Kw
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DESIGNS: CITY SCENARIO, AUTOMOBILE
SENSITIVITY ANALYSIS

60 mi

Energy? 11.14 (@ n=0.25)
Transm.Eff? 0.70
Total Energy = 15.91 KWh

Power? 40.0 Kw

Driving time? 1.65 h
Veh.Weicht?
Veh.Xeight/4 =

1400 Kg
350 Kg (Target battery and rx weight)

Sensiz.Factcr? -30% (of t,';e S0ec.E and Spec. P)

ETJ:
Designed for 30% DOD of the batter'1.

Na-S (CSPL) 440 Kg
Ni -Fe (NIF225) 536 Kg
Ni-Zn (3elcc-Remy) 547 Kg
Pb-Ac (ZV-5T) 922 Kg
Pb-Ac (GC-W-200) 1292 Kg

20.5 KWh 40.0 Kw
19.9 Zdh 41 . 3 Kw
19.9 KXh 45.9 IKX
29.5 KXh 4 0 . 0 *KN
LC-9 KWh 7 2 . 3 IKW

w/T:
Designed fcr 30% DCD of the batzory.

Na-S (CSTLj 3 KCJ 3 . :3 AYdh 0 . 0 KN
rx 0 Kg 0.0 KWh 0 . 0 Kw

_________--___----------------------
0 Kg 0.0 KWh 0 . 0 KY

Ni-Fe (NI3225)
rx

Ni-Zn (Delco-Remy)
rx

Pb-Ac (EV-5T)
rx

0 Kg 3.9 Ftth 0.0 Kx
c) Kg 0.0 Fiih 0.0 I‘GT

_______----------m--e---------------
0 Kg 0 . 3 Xdh 0 . 0 KY

A62 Kg 16.3 KWh 38.8 mv
45 Kg 2.5 KWh 1.5 KN

_---------------------------e-m-----
507 Kg 19.3 KWh 40.3 KN

0 Kg 0.0 KWh 0.0 Kw
0 Kg 0.0 KWh 0.0 Kw

__---_------------------------------
0 Kg 0.0 KWh 0.0 Kid

Pb-Ac (GC-6V-200) 625 Kg 9.6 KWh 35.0 Kw
rx 102 Kg a . 3 KWh 5.0 Kw

___Ba_---------------e-----------m--
727 Kg 17.9 KWh 40.0 Kw
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DESIGNS: LARGE METROPOLIS "A", AUTOMOBILE
SENSITIVITY ANALYSIS

150 mi

Energy? 28.25 (@ n=0.25)
Transm.Eff? 0.70
Total Energy = 40.36 KWh

Power? 40.0 Kw

Driving time? 3.11 h
Veh.Weight? 1400 Kg
Veh.Weight/4  = 350 Kg (Target battery and rx weight)

Sens it.Factor? 30% (of the Spec.E and Spec.D\

EV:
Designed for 80% DOD of the battery.

Na-3 (CSTL) 404 Kg 50.4 :cJh 68.3 -KW
Ni-r"pI (X17225) 732 Kg 50.4 ;qdh 104.7 -337
Ni -Zn (Delco-Remy) 746 Kg 50.4 KWh 116.4 KW
Pb-AC (EV-5T) 1213 Kg 50.4 KWh 97.7 Kw
Pb-Ac (GC-6V-200) 1764 Kg 50.4 KWh 183.4 KW

HV:
Designed for 80% DOD of the baczery.

Ni-Zn
rx

(Delco-Remy

Pb-Ac (EV-ST)
rx

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

i95 Kg 2 4.4 'KWh 33.0 In-4
130 Kg 21.8 K'iJh 7.0 LKW

----___-__--___-_-------------------
325 Kg 46.1 :KWh 40.0 'Kw

213 Kg i-1.7 KWh 30.5 Kw
156 I($ 29.2- KWh 9.5 -Kw

--_-________-__--__-------------- ---
369 Kg 24.2 KWh 40.0 Kw

) 200 Kg 13.5 KWh 31.2 KW
156 Kg 29.5 KWh 9 .5 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 34.2 KWh 11.0 KW

--_-_-____-______-__----------------
444 Kg 42.2 KWh 40.0 Kw
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DESIGNS: LARGE METROPOLIS "A", AUTOMOBILE
SENSITIVITY ANALYSIS

1.50 mi

Energy? 28.25 (@ n=0.25)
Transm.Eff? 0.70
Total Energy = 40.36 KWh

Power? 40.0 I-w

Driving time? 3.11 h
Veh.Weight? 1400 Kg
Veh.Weight/4  = 350 Kg (Target battery and rx weight)

Sensit.Faccor? 20% (of t:he Spec.E anti Spec.P)

EV:
Designed fsr 80% DOD of the battery.

Na-S (CSPL)
Ni-Fe (X7225)
Ni-Zn (3eico-Remy)
Pb-Ac (X7-5T)
Pb-Ac (SC-SV-200)

438 Kg
793 Kg
808 Kg

1314 Kg
1911 Kg

HV:
Designed far 83% DOD af the battery.

Na-S (CSTL) 212 Kg 24.1 'KWh 3 3 . 0 :m
rx _________-- -----'~18_"""-_---11"_;""_

130 Kg

342 Kg 46.1 ,??dh 4 0 . 0 :w

Ni-Fe (X7225;
rx

Ni-Zn (Delco-Remy)
rx

Pb-Ac (EV-5T)
rx

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

337 Kg 44.2 Wh 4 0 . 0 xx

217 Kg 13.5 KWh 31.2 KW
156 Kg 29.5 KWh 9.5 Kw

-_-----__-----_----m-------e---------
373 Kg 43.1 KWh 40.7 -KM

417 Kg 16.0 KWh 31. 0 mi
153 Kg 28.0 KWh 9.0 Kw

-__----___--____--------------------
570 Kg 44.0 KWh 40.0 K-ii

302 Kg 8.0 KWh 29.0 Kw
165 Kg 34.2 KWh 11.0 Kw

---------_--------------------------
467 Kg 42.2 KWh 40.0 Kw
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DESIGNS: LARGE METROPOLIS "A", AUTOMOBILE
SENSITIVITY ANALYSIS

150 mi

Energy? 28.25 (@ n=0.25)
Transm.Eff? 0.70
Total Energy = 40.36 KWh

Power? 40.0 Kw

Driving time? 3.11 h
Veh.Weight? 1400 Kg
Veh.Weightj3  = 350 Ka (Target battery and rx veight)

Sensit.Factar? 04 (of the SFec.E and St;ec.F;

ET7:
Designed for 30% DOD of the battery.

Na-S (CSPL) 525 Kg 50.4 Wl?h 63.3 IXd
Ni-Fe iNIF225j 952 Kg 50.4 -fldh 104.7 x‘d
Ni-Zn (3elco-Remy) 970 Kg 50.4 KWh 116.4 KW
jJb-Ac (E:V-ST) 1576 Kg 50.4 KWh 97.7 -Kw
PI=-AC (GC-677-200) 2293 Kg 50.4 :KWh 133.4 LKW

HV:
Designed fGr 80% DCD of the batzer:J.

Na-S (CSTLj 254 Kg 24.4 :KWh 33.0 Kw
rx 130 Kg 21. 3 'KWh 7.0 Kw

_--__-__________--__----------------
334 Kg 46.1 Ggh 40.0 :Kw

Ni-Zn (Delco-Remy)
rx

Pb-AC (EV-ST)
rx

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

27? Kg 14.7 KWh 30.5 IK?i
156 Kg 23.5 K$h a., * 5 Kw

---__e-___---_-----------e------s ---
-133 Kg t5_ _* 2 KWh 4 0 . 0 KY

250 Kg 13.5 KWh 31.2 Kw
156 Kg 29.5 KWh 9 . 5 TKw

__---_----__------------------ ------
416 Kcj 43 .1 KWh 40.7 Kw

500 Kg 16.0 KWh 31.0 Kw
153 Kg 28.0 KWh 9.0 Kw

__--___-___----___------------ ------
653 Kg 44.0 KWh 40.0 Kw

363 Kg 8.0 KWh 29.0 Kw
165 Kg 34.2 KWh 11.0 KW

-----------------.-----.------em---w---
528 Kg 42.2 KWh 40.0 Kw
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DESIGNS: LARGE METROPOLIS "A", AUTOMOBILE
SENSITIVITY ANALYSIS

150 mi

Energy? 28.25 (@ n=0.25)
Transm.Eff? 0.70
Total Energy = 40.36 KWh

Power? 40.0 Kw

Driving time? 3.11 h
Veh.Weiaht?
Veh.WeiGhtj4  =

1400 Kg
350 Kg (Target battery and rx weight)

Sensit.Facr,Tr7b"I . -20% ( O f the 3pec.E and S9ec.l)

EV :
Designed for 80% DOD of the battery.

Na-S (CS?Lj 657 Kg 50.4 KWh 68.3 Kw
Ni-Fe (NIF225) 1190 Kg 50.4 KWh 104.7 iTd
Ni- Zn (Delco-Remy; 1213 Kg 50.4 KWh 116.4 ?W
Pb-Ac (EV-5T) 1971 Kg 50.4 KWh 97.7 Kw
Tb-Ac (GC-6V-200) 2866 Kg 50.4 KWh 183.4 Fd

Hi7:
Designed for 80% DOD of the battery.

Na-S (CSPL) 317 Kg 24.4 KIrJh 33.0 'Kiti
rx 130 Kg 21.8 KWh 7.0 Kid

------------------------w---------e-
447 Kg 46.1 KWh 43.0 Kw

Ni-FF- (X17225) 347 Kg 14.7 KIIh 3 0 * 5 i3i
r: i 156 Kg 29.5 KWh 9.5 :m

-------------------------m--------a-
503 Kg 4-1.2 KWh 4 0 . 0 KN

Ni-Zn (Delco-Remy)
rx

Pb-Ac (EV-ST)
rx

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

325 Kg 13.5 KWh 31.2 ,Kw
156 Kg 29.5 KWh 9.5 Kit

------------------------------------
481 Kg 43.1 KWh 40.7 Kw

625 Kg 16.0 KWh 31.0 Kw
153 Kg 28.0 KWh 9.0 Kw

------------------------------------
778 Kg 44.0 KWh 40.0 Kw

453 Kg 8.0 KWh 29.0 Kw
165 Kg 34.2 KWh 11.0 Kw

------------------------------e---m-
618 Kg 42.2 KWh 40.0 Kw
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DESIGNS: LARGE METROPOLIS "A", AUTOMOBILE
SENSITIVITY ANALYSIS

150 mi

Energy? 28.25 (@ n=0.25)
Transm.Eff? 0.70
Total Energy = 40.36 XWh

Power? 40.0 xw

Driving time? 3.11 h
Veh.Weight? 1400 Kg
Veh.Weighc/4 = 350 Kg (Target battery and rx weight)

Sensit.Factor? -30% (of the Spec.2 and Spec.9)

EV:
Designed for 80% DCD of the battery.

Na-S (CSPL) 751 Kg
Ni-Fe (NIT225) 1360 Kg
Ni-Zn (Delco-Remy) 1386 Kg
Pb-Ac (EV-5T) 2252 Kg
Pb-Ac (GC-5V-200) 3276 Kg

50.4 Fdh 68.3 XW
50.4 XWh 104.7 xw
50.4 XWh 116.4 :xw
50.4 ,XWh 97.7 ,xw
50.4 :K,h 183.1 xw

HV:
Designed for 80% DOD cf the batzsry.

Ni-Fe (313225)
rx

Ni-Zn (Delco-Remy)
rx

Pb-Ac (EV-5T)
rx

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

396 Kg 14.7 XWh 3 0 . 5 -iFi
156 Kg 29.5 XWh 9 . 5 xw

--___----___-__----_----------------
552 Kg 44.2 XWh 4 0 . 0 xx

371 Kg 13.5 XWh 31.2 xw
156 Kg 29.5 XWh 9.5 xw

527 Kg 43.1 XWh 40.7 xw

714 Kg 15.0 XWh 31.0 XW
153 Kg 28.0 XWh 9.0 xw

____----_---------------------------
867 Kg 44.0 XWh 40.0 xw

518 Kg 8.0 XWh 29.0 xw
165 Kg 34.2 XWh 11.0 XW

______--__--------------------------
683 Kg 42.2 XWh 40.0 xw
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DESIGNS: LARGE METROPOLIS "B", AUTOMOBILE
SENSITIVITY ANALYSIS

200 mi

Energy? 37.66 (@ n=0.25)
Transm.Eff? 0.70
Total Energy = 53.80 KWh

Power? 40.0 Kw

Driving time? 4.14 h
I Veh.Weight? 1400 Kg
Veh.Weight/4  = 350 Kg (Target battery and rx weight)

Sensit.Factor? 30% (of t:he Spec.E and Spec.?)

EV:
Designed for 80% DOD of the battery.
Na-S (CSPL)
Ni-Fe (NIF225)
Ni-Zn (Delco-Remy)
Pb-AC (EV-5T)
Pb-AC (GC-6V-200)

539 Kg 67.3 .KWh 91.1 Kw
976 Kg 67.2 KWh 139.6 :Kw

67.3 KWh 155.2 Kw1%'1: ;; 67.2 KWh 130.3 Kw
2351 Kg 67.2 KWh 244.5 Kw

HV:
Designed for 80% DOD of the batter;/.
Na-S (CSPL) 186 Kg 23 . 3 1KWh 31.5 :Kw
rx 150 Kg 35.2 KWh 8 -5 IKW

-----_---____-----------------------
336 Kg 58.5 Xdh 40.0 Tiid

Ni-Fe (NIF225)
rx

Ni-Zn (Delco-Remy)
rx

Pb-Ac (EV-5T)
rx

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

206 Kg 14.2 KWh 29.5 :Kw
162 Kg 43.5 KWh 10.5 Kw

----------__------------------------
368 Kg 57.7 KWh 40.0 IKW

191 Kg 12.9 KWh 29.8 'KW
162 Kg 43.5 KWh 10.5 'Kw

----------___-----------------------
353 Kg 56.4 KWh 40.3 Kw

373 Kg 15.5 KWh 3 0 . 0 Kw
159 Kg 41.4 KWh 10.0 KW----__--_____---___------------- -m-e
532 Kg 56.9 KWh 40.0 Kw

274 Kg 7.8 KWh 28.5 KW
168 Kg 47.6 KWh 11.5 KW

----_-----__----_--------------- -m--
442 Kg 55.4 KWh 40.0 Kw
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DESIGNS: LARGE METROPOLIS "B", AUTOMOBILE
SENSITIVITY ANALYSIS

200 mi

Energy? 37.66 (@ n=0.25)
Transm.Eff? 0.70
Total Energy = 53.80 KWh

Power? 40.0 Kw

Driving time? 4.14 h
Veh.Weight? 1400 Kg
Veh.Weight/4  = 350 Kg (Target battery and rx weight)

Sensit.FacCar? 20% (of the Spec.3 and Spec.P)

EV :
Designed for 80% DOD of the battery.

Na-S (CSPL) 584 Kg 67.3 :KWh 91.1 K%
Ni-Fe (NIF225) 105? Kg 67.3 KWh 139.6 :KW
Ni-Zn (Delco-Remy) 1078 Kg 67.2 KWh i55.2 Kw
Pb-Ac (EV-5T) 1751 Kg 67.3 KWh 130.3 Kw
Pb-Ac (GC-6V-200) 2547 Kg 67.2 KWh 244.5 Xd

HV:
Designed far 80% DOD of the 'batt2r;r.

Na-S (CSPL) 202 Kg 23.3 KWh 31.5 Kw
rx i50 Kg 35.2 KWh 8.5 KW

------------------------------------
352 Kg 58.5 KWh 40.0 :rtt

Ni-Fe (NIF225)
rx

Ni-Zn (Delco-Remy)
rx

Pb-Ac (EV-5T)
rx

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

223 Kg A_.'1 2 KWh 29.dF :m
162 Kg 43 . 5 -KWh 10.5 Kid

_---______-_--_---------------------
385 Kg 57.7 KWh 40.0 :Kw

207 Kg 12.9 KWh 29.a Kw
162 Kg 43.5 KWh 10.5 KJq

_----_------------------------------
369 Kg 56.4 KWh 40.3 Kw

404 Kg 15.5 KWh 30.0 Kw
159 Kg 41.4 KWh 10.0 KW

_----_----------------------me--e----
563 Kg 56.9 KWh 40.0 Kw

297 Kg 7.8 KWh 28.5 KW
168 Kg 47.6 KWh 11.5 KW

------------------------------------
465 Kg 55.4 KWh 40.0 Kw
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DESIGNS: LARGE METROPOLIS "B", AUTOMOBILE
SENSITIVITY ANALYSIS

200 mi

Energy? 37.66 (@ n=0.25)
Transm.Eff? 0.70
Total-Energy = 53.80 KWh

Power? 40.0 Kw

Driving time? 4.14 h
Veh.Weight? 1400 Kg
Veh.Weight/A = 350 Kg (Target battery and rx weight)

Sensit.Fact=r? 3 -9; $2 the Szec . E and SFec . -3)

EV:
Designed for SO% DOD of the ba-ctary,

Na-S (CSTL) 701 Kg 67.3 :Kwh >i.l Kwa1
Ni-Fe (NIF225) 1259 Kg 5;7 * 2 KWh 139.5 Ix%
Ni- Zn (Delco-Remyj '393 Kg&- 67.3 KWh 155.2 :Kw
Pb-AC (EV-5T; 2102 Kg 51.2 i?Jh 130.3 xi
Pb-AC (GC-SV-200) 3057 Kg 67 . 2 :KXh 244.5 m

HV:
Designed for 83% DOD of the battery.

Na-S (CSTL) 242 Kg 23 .3 :KXh 31.5 KX
rx 150 Kg 3 5. 2 K?dh 3.5 :xX

_-----------------------------------
392 Kg 53.5 :?,vh 40.0 :Kw

Ni-Zn (Delcs-Remy) 243 Kg 12.9 -KWh 29.3 :Kw
rx 162 Kg 43.5 KXh 13.5 1x7

___--------------------------~~~~~~-
410 Kg 56.4 :?Zdh 4 0 . 3 197

Pb-AC (EV-5T)
rx

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

484 Kg 15.5 KWh 30. 0 Kw
159 Kg 41.4 KWh 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

_--------------------em----m-------e
524 Kg 55.4 KWh 40.0 Kw
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DESIGNS: LARGE METROPOLIS "B", AUTOMOBILE
SENSITIVITY ANALYSIS

200 mi

Energy? 37.66 (@ n=0.25)
Transm.Eff? 0.70
Total Energy = 53.80 KWh

Power? 40.0 Kw

Driving time? 4.14 h
Veh.Weight? 1400 Kg
Veh.Weight/a  = 350 Kg (Target battery and rx weight)

Sensit .Fsctor? -20% (of the Spec.3 and Spec.?)

EV:
Designed for 80% DOD of the batzzry.

Na-S (CSPL) 876 Kg
Ni-Fe (NIF225) 1586 Kg
Ni-Zn (Delco-Remy) 1617 Kg
Pb-Ac (SV-5T) 2627 Kg
Pb-Ac (GC-6V-200) 3321 Kg

HV:
Designed for 80% DOD of the batter:/.

Na-S (CS?Lj 303 Kg 23.3 ;KWh 31.5 :<C,d
rx 150 Kg 35.2 :??dh 3 .5 :w

___---------------e---e----_--------

453 Kg 58.5 KWh -10 . 0 133

Ni-Zn (Delco-Remy)
rx

Pb-Ac (EV-5T)
rx

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

310 Kg 12.3 KWh 29.2 :Kw
162 Kg 43.5 Km 10.5 :m

--__________________----------------
472 Kg 56.4 KWh 40.3 Kw

605 Kg 15.5 KWh 30.0 Kw
159 Kg 41.4 KWh 10.0 LYd

--_--___-__---__--------------------
764 Kg 56.9 KWh 40.0 Kw

445 Kg 7.8 KWh 28.5 KW
168 Kg 47.6 KWh 11.5 KW

--_-__-_____________----------------
613 Kg 55.4 KWh 40.0 Kw
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DESIGNS: LARGE METROPOLIS "B", AUTOMOBILE
SENSITIVITY ANALYSIS

200 mi

Energy? 37.66 (@ n=0.25)
Transm.Eff? 0.70
Total Energy = 53.80 KWh

Power? 40.0 Kw

Driving time? 4.14 h
Veh.Weight?' 1400 Kg
Veh.Weight/4 = 350 Kg (TargeL b=atL- _ear-7 and rx weight)

Sensit.?actor? -30% (of zhe SFec.3 and Sgec. ?)

EV:
Designed for 80% DOD of the battery.

Na-3 (CSPL) 1ooi Kg
Ni-Fe (NIF225j 1313 Kg
Ni-Zn (Delco-Remy) 1848 Kg
Pb-Ac (ZV-5T) 3002 Kg
Pb-Ac (GC-6V-200) 1367 Kg

HV:
Designed for 80% DOD cf the Sa-,rsr:/.

Na-S (CSPL)
rx

Ni-Fe (NiF225)
rx

Ni-Zn (Delco-Remy)
rx

Pb-Ac (ZV-5T)
rx

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

346 Kg 23.3 ;(Fih
150 Kg 35.2 :<th

--_-_--_----------------------------
496 Kg 52.5 KWh 4 0 . 0 IGV

333 KJ - aAi .2 :KWh 29.5 3-t
162 Kg 72.5 KXh:- 1 0.5 ;c;v

______-__-__-__--_--------------- ---
545 Kg --2 I_ .7 :Gfh 4 0 . 0 m

355 Kg 12. 9 KWh 29.3 :Kw
162 Kg -13.5 KWh 10 . 5 :Kv

---__--------------------------------
517 Kg 56.4 KWh 40.3 -Kw

692 Kg 15.5 KWh 30.0 -xi
159 Kg 4 1.4 KWh 10.0 'KW

___-_--_----------------------e----e
851 Kg 56.9 KWh 40. 0 Kw

509 Kg 7.8 KWh 28.5 KW
168 Kg 47.6 KWh 11.5 KW

____--M--w --s-e__a------------------
677 Kg 55.4 KWh 40.0 Kw
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DESIGNS: INTERCITY SCENARIO, AUTOMOBILE
SENSITIVITY ANALYSIS

480 mi

Energy? 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? 2400 Kg
Veh.Weight/4  = 350 Kg (Targer, batters and rx weight)a

Sensit.Factor? 30% (of the Spec.5 and Spec.2:

EV:
Designed for 80% DOD of the battery.

Na-S (CSPL) 1267 Kg 158.1 :??dh
Ni-Fe (NIF225j 2294 Kg 158.1 :qtih
Ni-Zn (Delco-Remy! 2339 Kg 158.1 KWh 364.8 Kx
Pb-Ac (EV-5T) 3800 Kg 158.1 KWh
Pb-Ac (C-C-6V-290) 5528 xg 158.1 KWh

5.w :
Designed for 80% DOD of the baccsry,

Na-S (CSTL) 154 Kg 19.2 :Cih 2 6 . ,3 -Kw
rx 133 Kg 112. 0 KWh 14.0 Kw

______________-___------------------
337 Kg 131.2 'KWh 40.0 :m

Xi-Fe (NIF-225)
rx

Ni-Zn (Delco-Remy)
rx

Pb-Ac (",V-5T)
rx

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

190 Kg 13.; KWh 27.2 KX
186 Kg 1 15 . 0 KXh 1-i . 5 IGciv

---_-____-___--------~---~-----~~---
376 Kg 129.1 KXh 11 ,7 m

160 Kg 10.8 KWh 25.0 KW
189 Kg 120.0 ICCjh 15.0 Kw

--_-_____---__--_-------------------
349 Kg 130.8 KWh 4 0 . 0 Kw

316 Kg 13.2 KWh 25.5 :KW
186 Kg 116.0 KWh 14.5 KW

-_-_-________--__-------------------
502 Kg 129.2 KWh 40.0 Kw

236 Kg 6.7 KWh 24.5 KW
192 Kg 124.0 KWh 15.5 Kw

-------_------_---------------------
428 Kg 130.7 KWh 40.0 Kw
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DESIGNS: INTERCITY SCENARIO, AUTOMOBILE
SENSITIVITY ANALYSIS

480 mi

Energy? 88.53 (@ n=0.25)
Transm.Eff? 0.70
Total Energy = 126.47 K'dh

Power? 40.0 Kw

Driving time? 8.00 h
Veh.Weight? 1400 Kg
Veh.Weight/4  = 350 Kg (Target ‘baz,--'&"‘I and rx weight)

Sensit.Factor? 20% icf the SGec.3 and Spec.?)

EyJ  :
Designed for 80% DOD of tihe battery.

Na-S (CSTL)
N-Fe (NIT225)
Ni-Zn (Delcc-Remy)
PS-AC (XV-5T)
PS-AC (GC-GJ-200)

13?2 Kg 158.1 KXh 211.1 :W
2436 Kg 158.1 KWh 328.1 :3x
2533 Kg 158.1 KWh 364.8 KW
4117 Kg 158.1 :K?Jh 306.3 Fd
5988 Kg 153.1 iWh 574.9 Kw

HTJ  :
Designed  for 80% C O D  o f  the b a t t e r y .

Na-S (CSPL)
rx

Ni-Zn (Delco-Remy)
rx

Pb-AC (EV-ST)
rx

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

167 Kg 19.2 Xdh 2 5 . 0 :m
133 Kg 112 -3 :KXh 1-L * 0 1337

_--____--------- _--_-_----_----__a--
350 Kg 131.2 -KXh 4 0 . 0 Kx

206 Kg 13.1 -KXh 27.2 :m
186 Kg i13r , 0 KWh _ _ . 5 :XXiL

___-_------------ _--s---_-----s -----
392 Kg 129.i :K-dh 2_ 1 . 7 :KX

174 Kg 19.8 KWh 2 5 . 0 Kw
189 Kg 120.0 :KWh 15.0 Kw

_____________--_--------------------
363 Kg 130.8 KWh 40.0 Kw

343 Kg 13.2 'KWh 25.5 Kw
186 Kg 116.0 KWh 14.5 Kw

----_----------- ---------------me---
529 Kg 129.2 KWh 40.0 Kw

255 Kg 6.7 KWh 24.5 KW
192 Kg 124.0 KWh 15.5 Kw

----_----------- _-_-_---__--_---___-
447 Kg 130.7 KWh 40.0 Kw
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DESIGNS: INTERCITY SCENARIO, AUTOMOBILE
SENSITIVITY ANALYSIS

480 mi

Energy? 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? 1 4 0 0  K g
Veh.Weighr,/a = 350 Kg (Target battery and rx weight)

Sensit.Factcr? 0% (of the Spec.3 and Spec.?)

EV:
Designed for 80% DOD of the battery.

Na-S ( CSTLj 1647 Kg 158.1 KWh 214.1 IKW
Ni-Fe (NIi225j 2983 Kg 158.1 KWh 328.1 ,KW
Ni-Zn (Delco-Remy) 3040 Kg 158.1 r&h 364.8 Kw
Pb-Ac (E']-?T) 4940 Kg 158.1 KWh 306.3 :mJ
Pb-AC (GC-5V-200) 7186 Kg 158.1 KWh 574.9 Kw

HV:
Designed fzr 80% DOD of the battery.

Na-S (CSXJ) 200 Kg 19.2 KWh 25.0 Iw
rx 183 Kg 112.0 KWh 14.0 :Kw

_----___-___------_-----------------
383 Kg 131.2 KWh 40.0 Kx

Ni-Zn {Delco-Remy)
rx

Pb-AC (EV-ST)
rx

Pb-Ac (GC-0.7-200)
rx

24.7 Kg 13.1 :KWh 27 . 2 Kx
136 Kg 115.0 'KWh 14.5 Ic,V

__---__--__-------------s-e---------
433 Kg 129.i KWh 41.7 Kx

208 Kg 10.8 KWh 25-c) Kw
189 Kg 120.0 KWh 15.0 KW

--------------------WV--------------
397 Kg 130.8 KWh 4 0 . 0 Kw

411 Kg 13.2 K'dh 25.5 KW
186 Kg 116.0 KWh 14.5 KW

_------___-------------------~~~~~~~
597 Kg 129.2 KWh 40.0 Kw

306 Kg 6.7 KWh 24.5 KW
192 Kg 124.0 KWh 15.5 KW

Be---_----m-w----------------- ------
498 Kg 130.7 KWh 40.0 Kw
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DESIGNS: INTERCITY SCENARIO, AUTOMOBILE
SENSITIVITY ANALYSIS

480 mi

Energy? 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.WeighE/4  = 350 Kg (Target battery and IX weight)

Senci* FacEor?LA-.* -2 0% (of the Spec.S and SPec.2)

Designed for 80% DOD of the battery.

Na-S (CS?Sj 2058 Kg i58.i K&l 214.i IS7
Ni-?e (X17225) 3729 Kg 158.1 KWh 328.1 IKW
Ni- Zn (Delco-Remy) 3800 Kg 158.1 KWh 364.8 KW
Db-Ac (EV-5T) 6175 Kg 158.1 KWh 306.3 ,237
PS-AC (GC-6V-200) 8982 Kg i58.1 KWh 574.9 :Kw

Designed fzr 80% DOD of the battery.

Na-S : CSTLi 250 Kg 19 .2 'KWh 2 6 . 0 m
rx 183 Kg 112.0 :KWh i-l.0 -Kw

_____----_---_----_--a--------------
433 Kg 131.2 KWh 4 0 . 0 :Kw

Ni-Zn (Delco-Remy)
rx

Pb-Ac (EV-ST)
rx

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

309 Kg 13.1 :KWh 27.2 xx
136 Kg 116.0 :K-A% l-r.5 :KX

---------------------a-------w------
495 Kg 129.1 ?$Xh 4 1. 7 KW

260 Kg 19.8 KWh 25.0 KW
189 Kg 120.0 KWh 15 . 0 Kw

_-----------___--------~------~-----
449 Kg 130.8 KWh 40.0 Kw

514 Kg 13.2 K,h 25.5 KW
186 Kg 116 . 0 KWh 14.5 Fd

_---_---_----__--_------------------
700 Kg 129.2 KWh 40.0 Kw

383 Kg 6.7 KWh 24.5 KW
192 Kg 124.0 KWh 15.5 KW

_----_---__-_-----_-----------------
575 Kg 130.7 KWh 40.0 Kw
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DESIGNS: INTERCITY SCENARIO, AUTOMOBILE
SENSITIVITY ANALYSIS

480 mi

Energy? 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.Weighc/d = 350 Xg (Target battery and rx weight)

Ssnsit.Facxcr? -30% (of the Spec.Z and Sl;ec.?)

Designed far 80% DOD of the battl-ry.

Na-S (CSTL)
Ni-"e iNiZ225j
Nl-Zn Delco-Remyj
Pb-Ac (ZTJ-5T)
Pb-Ac (GC-6V-200)

2353 xg 158.1 KWh 214.1 F-,-d
4261 Kg i58.1 1-h 328.1 XX
4343 Kg 158.1 XWh 364.8 IW
7058 Xcj 158.1 KWh 306.3 IK-##

i0266 Kg 158.1 :XXh 574.9 1x54

HV:
Designed ?cr 83% DOD cf the ba-crery.

Na-S 7(CSPS )
rx

469 Kg 131.2 Fdh 40.2 IKW

Ni-Zn (Delco-Remy)
r:4

Pb-Ac (ZV-ST)
rx

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

353 Kg 13 . 1 :KXh 27.2 :mJ
136 Kg 115.0 X-r7h 14 . 5 :Kx

-__------_----------------------a---
539 Kg 129.1 :Ktih 4 1 . 7 m

298 Kg 10.8 KXh 25.0 x37

_____--_____-____-I_--------~~~~-~-
189 Kg 120 0 KWh

487 Kg 130.8 KWh 4 0 . 0 *KY

588 Kg 13.2 KWh 25.5 Kw
186 Kg 116.0 KWh 14.5 Kw

-------_-----_---------~~~------~~--
774 Kg 129.2 KWh 40.0 xw

438 Kg 6.7 KWh 24.5 KW
192 Kg 124.0 KWh 15.5 Kw

-------_-----------------~~~------~-
630 Kg 130.7 KWh 40.0 Kw
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DESIGNS: LOCAL BUS
SENSITIVITY ANALYSIS

120 mi

Energy? 180.43 (C! n=0.25)
Transm.Eff? 0.70
Total Energy = 257.76 KWh

Power? 175.0 Kw

Drivinc time? 13.08 h
Veh.Weiaht?
Veh.Wei&t/l =

13605 Kg
3401 Kg (Target battery and rx weight)

Sellsit .Pactslr?
“T-.
z,J.

Designed f.zr 80% DCD cf the battery.

xa-S (3STT-l) 2582 Kg 322. 2 :C[nih ^<420.3 Kw
AJL-Fe (NIF225) 4676 Kg 322.2 KWh 668.7 33
Xi-zn (Zelcs-Xemy) 4766 Kg 322.2 KWh 743.5 Kw
Pb-AC (ZV-5T) 7745 Kg 322. 2 K?7h 62 4 . 3 m
P S - A C (~~-~~j.-200) 11266 Kg 322.2 K'dh 117i. 6 'Kw

S’,i:

Zesigned for 33% CCD of tlie batLsr*_r.

Na-S ("SPL) 962 Kg 1 2 0 . 0  KXh i62.5 IKW

rx 174 Kg 153. 5 KWh 12. Fi ;m
--__________________----------------

1136 Kg 233. 5 Kw'h 11 -5 . 0 Kx

Xi-Zn (Zelco-Remy)
r:<

Pb-AC (ZV-ST)
rx

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

1119 Kg T-7 * 1 KXh 160 * 0 -CT
189 Kg 1 96.2 Fdh 15.0 ?Ttt

--__-__--__----------~~---~----~----
1308 Kg 273.3 KXh 175.0 m

1022 Kg 69.1 KWh 159.5 :KX
192 Kg 202.7 K'dh 15.5 KG

----_-------------------------------
1214 Kg 271.9 'Rdh 175.0 33

1985 Kg 82.6 K‘dh 160.0 ITd
189 Kg 196.2 KWh 15.0 KW

___________-__--_-------------------
2174 Kg 278.8 KWh 175.0 Kw

1547 Kg 44.2 KWh 160.9 KW
201 Kg 222.4 KWh 17.0 Kw

---__----__-_--__-_-----------------
1748 Kg 266.6 KWh 177.9 Kw
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DESIGNS: LOCAL BUS
SENSITIVITY ANALYSIS

120 mi

Energy? 180.43 (@ n=0.25)
Transm.Eff? 0.70
Total Energy = 257.76 KWh

Power? 175.0 Kw

Driving time? 13.08 h
Veh.Weight? 13605 Kg
Veh.Weighc,'d = 3401 Kg (Target battery and rx weight)

Sensit.?actor? 20% (of the Spec.2 and Spec.P:i

EV :
Designed for 80% DOD of t:he battery.
:Ja-S ( ,CS?L) 2797 Kg 322.2 KNh 436.3 :xX
Ni-ln, (>JIF225j 5066 Kg 322.2 KWh 668.7 KY
Ni-ZAA (Delco-Remy) 5163 Kg 322.2 KWh 743 .5 :Kx
TS-AC (W-5T) 8391 Kg 322.2 KWh 62 4 . 3 :Kw
Pb -AC (C-C -sv-200) 12204 Kg 322.2 KWh 1171.6 KW

Designed fzr 80% DCD of the battery.

Na-s (CSPL) 1042 Kg 120.:: KWh 152 F :
174 Kg i63.5 KWh 12.; :i- . --cY, * * IL ri ___--a---------- -e-B- __-------------

1216 Kg 283. 5 KXh 175.0 IKW

Ni-Zn (CelcD-Remy)
rx

Pb-Ac (ZW-ST)
rx

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

1212 Kg 77 .l :KNh 15 0 . 0 Kx
139 Kg 196.2 KWh 15-O i(iv‘

____________-___--__----------------
1401 Kg 273.3 KWh 17 5 . 0 Kx

1108 Kg 69.1 K'dh 159.5 Kw
192 Kg 202.7 KWh 15 . 5 'KN

__-------------- _----_----_-------.--
1300 Kg 271.9 KWh 175.0 Kw

2151 Kg 82.6 KWh 160. 0 KX
189 Kg 196.2 KWh 15.0 F/J

______-___---__---------------------
2340 Kg 278.8 KWh 175.0 Kw

1676 Kg 44.2 KWh 160.9 KW
201 Kg 222.4 KWh 17.0 Kw

--_----__--_---_--------------------
1877 Kg 266.6 KWh 177.9 Kw
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DESIGNS: LOCAL BUS
SENSITIVITY ANALYSIS

120 mi

Energy? 180.43 (@ n=0.25)
Transm.Eff? 0.70
Tctal Energy = 257.76 KWh

Power? 175.0 Izw

Driving time? 13.08 h
Veh .Weight? 13605 Kg
Veh.Weightjl  = 3401 Kg (Target Sattsry and rx weight)

Semi f pacr,=r?^-.&I 0% 'ml=i Y * the Spec.E and Spec.?):

y,7 . .

Designed fJr 80% COD cf the battery.

Na-S ; ZSTL) 3356 Kg 322.2 Kidh 436. 3 33
Xi-Fe 'TJTT'22E‘,  AI\-

(Delcc-hemy)
6079 Kg 322. 2 KFh

N Ii- z n 6196 Kg 322.2 ,Fvdh
Pb-AC (W-ST) 10069 Kg 322. 2 KXh
Pb -3C (GC-fjT7-2SO) l-L645 Kg 322.2 KMh 1171.6 'Kw

Na-3 (CS?L) 1250 Kg 120.0 Fdh 162.5 i‘w
rx i74 Kg 153.5 KNh 12.5 KN

__--_a--_------ __-----__------------
1-!2C Kg 283.5 KWh 175.0 'XV

Pb-Ac (XV-5T)
rx

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

ILLL? Kg 77.1 :KXh 160 . 0 XX
133 Kg 196.2 KXh 15.0 TlG

_-___________-___-__----------------
1644 Kg 273.3 xxi? 175 . 0 xx

1329 Kg 69.1 KYh 159.5 Kw
192 Kg 202.7 -??dh 15.5 Kd

-----__--------------~~~-~~~----~ ---
1521 Kg 271 .9 KWh 175.0 KN

2581 Kg 82.6 KWh 160.0 XX
139 Kg 196.2 F&h 15.0 ,Kw

--_-__--__--_---__------------------
2770 Kg 278.8 KXh 175.0 Iw

2011 Kg 44.2 KWh 160.9 KW
201 Kg 222.4 KWh 17.0 Kw

------------------------------------
2212 Kg 266.6 KWh 177.9 Kw
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DESIGNS: LOCAL BUS
SENSITIVITY ANALYSIS

120 mi

Energy? 180.43 (@ n=0.25)
Transm.Eff? 0.70
Totai Energy = 257.76 KWh

Power? 175.0 Kw

Driving time? 13.08 h
Veh.Weight? 13605 Kg
Veh.Weight/4  = 3401 Kg (Target battery and rx weight)

Sensit.?aczgr? -20% (of the Spec.Z and Sgec.P)

ET7:
Designeci fzr 808 DOD of the battery.

Na-S (CEPL) 4195 Kg 322.2 :KWh 436.3 Kx
XL-F'3 ;yz3'225j 7599 Kg 322.2 KWh 668.7 :crr
N 1 - z ;I :Zelco-Xemyj 7745 Kg 322.2 KWh 743.5 ICd
Pb-AC (3‘7-ST) 12586 Kg 322 . 2 :KWh 624.3 mv
Pb-AC jX-577-290) 12307 Kg 322. 2 KWh 1171.6 KS

Ha-S ;: 2SPL) 1563 Kg 120.0 1-h 162.5 K-?G
rx 174 Kg 163 . 5 ;KWh i2.5 KTq

__----------a ___-----__-----_____---
1737 Kg 2 83.5 Xqh 175.0 x;v

Pb-AC ; 37-5T)
rx

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

1812 Kg 7~. 1 ~~5;\7h iSO* KY
139 Kg 195 . 2 :KXh 15.0 KX

--_------_-----------~~-----~~~-~~~~-
2007 Kg 273.3 Kidh 175.0 Im

1561 Kg 69.1 KWh 159.5 KW
192 Kg 202.7 KWh 15.5 Kw

----__------------------------------
1853 Kg 271.9 KWh 175.0 Kd

3226 Kg 82.5 KWh 160.0 KW
189 Kg i96.2 KWh 15.0 KW

_____________-----------------------
3415 Kg 278.8 KWh 175.0 KW

2514 Kg 44.2 KWh 160.9 KW
201 Kg 222.4 KWh 17.0 Kw

__-_-_______------------~~-----~~~--
2715 Kg 266.6 KWh 177.9 Kw
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DESIGNS: LOCAL BUS
SENSITIVITY ANALYSIS

120 mi

Energy? 180.43 (@ n=0.25)
Transm.Eff? 0.70
Totai Energy = 257. 75 KWh

Power? 175.0 Kw

Drivina Xime? i3.08 h
Veh.Weight? 13605 Kg
Veh.Weightj-L = 3101 Kg (‘Targer, battery and rx weight)

Sensir.Pacrar? - ? 13 %i (,zf the Spec.2 2nd Spec.P)

X?j * .
Designed fzr 80% ZGD of the battery.

Na-S (:Sp2j 4795 Kg 322.2 KWh 436. 3 mi
?Ji-TpI (JJI'225): 8685 Kg 322.2 Fdh 668.7 KX
Ni -Zn (Zeico-3eny; 8852 Kg 322.2 K'dh 743.5 Kw
2b-A~ (3TJ--T; 14384 Kg 322.2 KWh 624.3 Fd
"Z-AC (Gc-5:j-3go) 20922 Kg 322.2 KWh 117'1.6 KW

Na-3 (CS?Lj 1786 Kg 120.0 KVh 162.5 :KW
rx 171 Kg 153. 5 Fdh 12.5 KW

_-___________-__--_-----------------
1960 Kg 283.5 KWh 175.9 KY

Ni-Zn (3elcs-Remy)
rx

"b-AC (X:'j-5T)
rx

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

2078 Kg -- .I
l&2

KWh 160.0 KX
189 Kg KXh 15. 0 KTd

_______________-___-----------------
2267 Kg 2 73.3 Fdh 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 KWh 160.0 KW
189 Kg 196.2 KWh 15.0 KW

--_-__-_______-__-_-----------------
3876 Kg 278.8 KWh 175.0 KW

2873 Kg 44.2 KWh 160.9 KW
201 Kg 222.4 KWh 17.0 Kw

_______________------------------ ---
3074 Kg 266.6 KWh 177.9 Kw
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DESIGNS: INTERCITY BUS
SENSITIVITY ANALYSIS

480 mi

Energy? 764.05 (@ n=0.25)
Transm.Eff? 0.70
Total Energy = 1091.50 KWh

Power? 300.0 Kw

Driving time? 8.00 h
Veh.Weight? 13605 Kg
Veh.Weighc:f = 3401 Kg (Target battery and rx weight)

Sensit.Factar? 30% (of the Spec.2 and Spec.Pj

ET7:
Designed for 80% DOD of t:ke battery.

Na-S (CSPL)
Ni-r"e (UIF225)
Xi-Zn (beico-Remy)
Pb-AC (ZV-5T)
Pb-Ac (GC-5V-200)

10932 Kg 1364.4 KWh 1847.6 KW
19802 Kg 1364.4 KWh 2831.7 237
20183 Kg 1364.4 KWh 3148.6 KW
32797 Kg 1364.4 KWh 2643.5 KW
47705 Kq 1364.4 KWh 4961.4 KW

Designed fzr 80% DOD zf -,he baC:tery.

Na-S (CSTL)
r:i

1036 Kg 129.2 K'th 175.0 KW
842 Kg 1000.0 KMh 125.0 KW

----__-------------------e---------m-
1378 Kg 1129.2 KWh 300.0 Kw

Ni-"e (NI7225j
rx

Xi-Zn (Delco-Remy)
rx

Pb-Ac (XV-5T)
rx

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

1139 Kg 81.9 ?Zh 170.0 KJ
872 Kg 1040.0 KWh 130.0 'KW

---------------- __-_____mw__---___e-
2061 Kg 1121.9 KWh 300.0 Kw

1090 Kg 73.7 KWh 170.0 KW
872 Kg 1040.0 KWh 130.0 Kw

_-_____-___-__---_--------------- ---
1962 Kg 1133.7 KWh 300.0 Kw

2109 Kg 87.7 KWh 170.0 'KW
872 Kg 1040.0 KWh 130.0 KW

_____e--_----e-w- _---_--_--w--s-----
2981 Kg 1127.7 KWh 300.0 Kw

1587 Kg 45.4 KWh 165.0 KW
902 Kg 1080.0 KWh 135.0 KW

------------------------------------
2489 Kg 1125.4 KWh 300.0 Kw
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DESIGNS: INTERCITY BUS
SENSITIVITY ANALYSIS

480 mi

Energy? 764.05 (@ n=0.25)
Transm.Eff? 0.70
Total Energy = 1091.50 KWh

Power? 300.0 *Kw

Drivins time? 8.00 h
Veh.Weight? 13605 Kg
Veh.Weight/d  = 3401 xg (Target battery and rx weight)

Sensit.Faczor? 20% c of de Spec.2 and Spec.P)

EV:
Designed Zcr 80% DOD of the battery.

Na-3 (CSTL) 11844 Kg 1364.4 KWh 1347.6 zm
Ni-Fe (NIT225 j 21452 Kg 1364.4 'KWh 2 8 3 1. 7 XC
Ni-Zn (!Ielcs-Rem:.) 21365 Kg 1364.4 :KWh 3148.6 '33
pb-Ac (TV-3T) 35531 Kg 1364.4 KWh 2643.5 Kd
Pb-AC (G2-5-~-300) 5153i Xg 1364.4 :KWh 4961.4 Fd

Na-S (CSTLj i122 Kg 129. 2 :T‘rJh 175.0 mi
r: < 842 Kg 1000.0 KWh 125.0 :KW

_--__-___~--_----------~~-----~~~~~-
1964 Kg 1120.2 1-h 300, 0 :Gi

Ni-le (JyIy225) 1238 Kg 81. 5 iG<h 170.0 :Kw
7.7- .-h 372 -Kg 1040. 0 :c,ih 130.0 :m

___-___-___---------------------- ---
2150 Xg 1121.9 :F+ih 300.0 Kw

Ni-Zn (3eice-Remy)
rx

Ii31 Kg 73.7 Kiih 170.0 *XW
872 Kg 1340.0 KWh 130.0 KW

__-----___--------------a-----------
2053 Kg 1113.7 KWh 300.0 xi

Pb-Ac (XV-X')
rx

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

2285 Kg 87.7 KWh 170.0 KW
372 Kg 1040.0 Kiv'h 130.0 KW

3157 Kg 1127.7 KWh 300.0 Kw

1719 Kg 45.4 KWh 165.0 KW
902 Kg 1080.0 KWh 135.0 KW

------------------------------------
2621 Kg 1125.4 KWh 300.0 Kw
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DESIGNS: INTERCITY BUS
SENSITIVITY ANALYSIS

480 mi

Energy? 764.05 (@ n=0.25)
Transm.Eff? 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 kattzr*l and rx weight)

Sensit.Taczar?

Designed fsr 80% DOD of the batztr:T.

Na-3 ( 'CSPL)
Xi-Fe (NIF225j
Xi-Zn (Delco-Remy)
PS-AC (XV-?T)
PS-AC (GC-Ed-200)

14212 Kg 1364.4 :KWh 1847.6 K?i
25743 Kg 1364.4 KWh 2331.7 KN
26238 Kg 1364.4 KXh 3148.6 KN
12637 Kg 1, ?64. 4 KWh 2643.5 KW
62017 Kg 1354.4 KWh 4961.4 KW

HV:
Designed for 80% DOD of the baztsr;i.

Na-S (ZSPL', '146 ;(qid ~29.2 KWh 175.0 Kw
rx .342 Kg ',OOO.O EC'qh i-,.0 KW- 75

_____________-_---------------------
2138 Kg --1'29.2 Fdh 300.0 Kx

Ni -Zn (Delco-Remy;
rx

Pb-AC (D-ST)
rx

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

1545 KG 81.3 Kdh ?70.0 i K?i
272 Kg 1340.0 F&h 130.0 KN

---______-__-__-__------------------
2417 ;Kq 1121.3 K'Jh 3 00. 0 KN

1417 Kg 73.7 KWh 170.0 KN
272 Kg 1040.0 KWh 130.0 X'J

--_-______-__--_----------------- ---
2289 Kg 1113.7 KWh 300.0 KY

2742 Kg a/ -.7 KWh 170.0 Kw
872 Kg 1040.0 KWh 130.0 Kw

_______________-_-------------------
3614 Kg 1127.7 KWh 300.0 Kw

2063 Kg 45.4 KWh 165.0 KW
902 Kg 1080.0 KWh 135.0 Kw

----__-_---_------------------------
2965 Kg 1125.4 KWh 300.0 Kw
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DESIGNS: INTERCITY BUS
SENSITIVITY ANALYSIS

480 mi

Energy? 764.05 (@ n=0.25)
Transm.Eff? 0.70
Total Energy = 1091.50 KWh

Power? 300.0 Kw

DriTJins time? 8.00 h
Veh.Weight? 13605 Kg
Veh.Weight/G  = 3401 Kg (TargeE battery and rx weight)

Sensit.Bactor? -20% (Of -,."le Spec.S and Spec.P:

E'7:
Designed for 80% DOD of the battery.

Xa-S : CSTLj 17765 Kg 1354.1 KXh 1347.5 -KN
Ni-"e (X7225: 3239 Kg 1364.4 KWh 2831.7 KW

'N 1 -Z;7 (Delco-Remy) 32797 Kg 1364.4 KWh 3148.6 IKW
_"S-AC ( 3:j -ZT1! G i , 53296 Kg 1354.4 KWh 2643.5 KW
Pb-AC (GC-677-200) 77521 Kg 1354.4 :KWh 4961.4 'KW

37 :
Designed fsr 80% SCD of the battery.

Na-S !: cs?L:, 1583 Kg 129.2 :KWh 175.0 KW
rx 342 Kg 1000.0 :<Lv'h 125.0 Kw

_-_-_____--__-----_-----------------
2525 Kg 1129.2 KWh 300.0 KW

Ni-Zn (Delco-Remy)
r x

%-AC (YJ-ST)
rx

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

1932 xg 31.3 K?tih 170.0 Kw
372 Xg 14:3.0 KXh 130.0 'Kw

_--_--_----------- -----s-----------s
2804 Kg 1121.~ KWh 300.0 Kw

177 1 Kg 73.7 KWh 170.0 Kw
872 Kg 1040.0 KWh 130.0 KW

---------------- ----------e-w---- ---
2543 Kg 1113.7 KWh 300.0 Kb

3427 Kg 8 7.7 KWh 170.0 ,Kw
872 Kg 1040.0 KWh 130.0 Kw

----__------------------------------
4299 Kg 1127.7 Fdh 300.0 Kw

2578 Kg 45.4 KWh 165.0 KW
902 Kg 1080.0 KWh 135.0 Kw

--__---_-----_----------------------
3480 Kg 1125.4 KWh 300.0 Kw
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DESIGNS: INTERCITY BUS
SENSITIVITY ANALYSIS

480 mi

Energy? 764.05 (@ n=0.25)
Transm.Eff? 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 battery and rx weight)

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

EV:
Designed for 80% DOD of the battery.

Na-S (CSTL) 20303 Kg 1364.4 KWh 1347.6 KW
Ni-Fe (NIF225; 36776 Kg i364.4 KWh 2331.7 KW
Ni-Zn (Delco-Remy) 37483 Kg i364.4 1KWh 3143.6 KY
Pb-AC (EV-ST) 60910 Kg 1364.4 KWh 2643.5 -KW
Pb-Ac (GC-6V-200) 38596 Kg 1364.4 KWh 4961.4 -KW

I-IV:
Designed for 83% EOD of the battery.

Na-S (CSTL) 1923 Kg 129.2 KWh 175.0 Kw
rx 842 Kg 1000.0 KWh 125.0 KW

-_-----------we------e--e-----------
2765 Kg 1129.2 KWh 300.0 *Kw

Ni-Fe (NI7225)
TX

Ni-Zn (Delco-Remy)
rx

Pb-Ac (EV-5T)
rx

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

2208 Kg 31.9 KWh 170.0 Kw
372 Kg 1040.0 KWh 130.0 Kw

____---__---------------------------
3080 Kg 1121.9 KWh 300.0 Kw

2024 Kg 73.7 KWh 170.0 Kw
872 Kg 1040.0 KWh 130.0 Kw

------------____--------------------
2396 Kg ii13.7 'KWh 300.0 Kw

3917 Kg 37.7 KWh 170.0 w
872 Kg 1040.0 KWh 130.0 Kw

---------------------~~--~~---~~~--~
4789 Kg 1127.7 KWh 300.0 Kw

2946 Kg 45.4 KWh 165.0 KW
902 Kg 1080.0 KWh 135.0 Kw

-------------------------------e----
3848 Kg 1125.4 KWh 300.0 Kw
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APPENDIX E. DESIGNS WITH AIR CONDITIONING



DESIGNS: RESIDENTIAL POSTAL, MAIL DELIVERY VEH.
W/ AIR CONDITIONER (13mi)

Energy? 2.56 (@ n=0.25)
Transm.Eff? 0.70
A.C. Power? 2.5 KW
Total Energy = lo.98 KWh

Power? 15.0 Kw

Drivina time? 2.93 h
Veh:Weight? 1400 Kg
Veh.Weight/;l = 350 Kg (Target battery a=d rx weight;

Designed fsr 80% DOD of the baz:ter;J.

Na-S (CSPL)
Ni-Fe (NIF225)
N i - Zn (Delco-Remy)
FS-AC (E'I-ST)
pb-Ac (GC-5:,7-200)

13.7 KXh 13 -143 Kg . 3 :3x
259 Kg 13 .I Kith
254 Kg 13.7 KWh
429 Kg 12.7 1 :Xdh
624 Kg 13.7 :KXh 4 3 . 9 ;c;

HT7:
Designed fsr 80% DCD 22 the ‘bazzzry.

Na-S ,,S3Lj :r 138 Kg 10.3 IKXh 14 . 0 :37!i
rx 40 xg 2 . 9 :C;h 1.3 :m

__-__-__---_----- ________-__---_----
I.43 Kg 13.3 :KXh 13 * 0 :xX

Ni-Zn (Delco-Remy) 134 Kg 5 . 4 KXh 12 . 5 37
rx 54 Kg 1.3 Kwh 2. 5 :Kv

___________________-----------------
158 Kg 12.7 :KWh 15 . 0 KY

Pb-AC (EV-ST) 210 Kg 6.7 F&h 13.9 :xN
rx 50 Kg 5.9 KWh 2.0 'K-ii

_______-___----.-- --e-e __e-------e-w-
260 Kg 12.6 'KWh 15.0 Fd

Pb-AC (GC-617-200) 150 Kg 3.3 KWh 12.0 Kw
rx 57 Kg 8.8 KWh 3.0 Kw

--e-m ------__---- ----we------- ---e-e
207 Kg 12.1 KWh 15.0 Kw
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DESIGNS: SMALL DELIVERY, MINI VAN
W/ AIR CONDITIONER (lOOmi)

Energy?
Transm.Eff?
A.C. Power?

31.04 (@ n=0.25)
0.70
3.5 Kw

Total Energy = 69.79 KWh

Power? 50.0 Kw

Driving time? 7.27 h
Veh.Weight? 2720 Kg
Veh.Weight,'G = 680 Kg (TargeE battery and rx weight)

Sensit.Factor? 0 4 (of the Spec.5 and Spez.?!

EV:
Designed fr 80% DOD of the battery.

Na-S (CSPL) 909 Kg
Ni-Fe (NIF225) 1646 Kg
Ni-Zn (Delco-Remy) 1678 Kg
Fb-Ac (EV-5T) 2726 Kg
Pb-Ac (GC-6V-200) 3965 :Kg

87.2 :KWh ;1a.1 IKW
87.2 KWh 131. 1 Kw
87.2 KWh 201.3 Kw
8 7.2 KWh 169.0 izw
87.2 KWh 317.2 KW

HV:
Designed fgr 80% DOD of the ba-ttery.

Na-S (CSPL) 341 Kg 32 -7 mgh Id.3 :<w
rx 113 Kg 43.6 KWh '6.0 Kw

_-__-___-__---__--_-----------------
454 Kg 76.3 KWh 50.3 :KW

xi-70 (NIT225j
rx

Ni-Zn (Delco-Remy)
rx

Pb-Ac (EV-5T)
rx

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

386 Kq 23.5 KWh 4 2 . 5 33
139 Kg 54.5 Kdh 7 .5 iw

_-______-__--___-__----------- ------
525 Kg 75.0 KWh 5 3 . :3 :m

367 Kg 19.1 KWh 44.0 KK
139 Kg 54.5 KWh 7.5 ‘I37

-------~-------------~-~---~---~~~--
506 Kg 73.6 .FJh 51.5 Kw

685 Kg 21.9 KWh 42.5 KW
139 Kg 54.5 KWh 7 . 5 Kw

--_--_------------------------------
824 Kg 76.5 KWh 5 0 f 0 Kw

519 Kg 11.4 KWh 41.5 Kw
150 Kg 61.8 KWh 8.5 KW

----------------------~--~~--~~~~~~~
669 Kg 73.2 KWh 50.0 Kw
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DESIGNS: LONG DELIVERY "A", VAN
W/ AIR CONDITIONER (lOOmi)

Energy? 43.80 (@ n=0.25)
Transm.Eff? 0.70
A.C. Power? 3.75 Kw
Total Energy = 89.16 KWh

Power? 60.0 KW

Driving time? 7.09 h
Veh.Weight? 3400 Kg
Veh.Weight/4  = 350 Kg (Target SattEry and rx weight)

Sensit.Factorl 0% (of She S9ec.Z and S9ec.2;

EV:
Designed for 80% DOD of the battery.

Na-S (CSPL)
N+-Fe (NIF225)
Nl- Zn (Delco-Remy)
Pb-Ac (:V-5T)
Pb-AC (GC-6V-200)

1161 Kg 111.4 KWh 150.9 xw
2103 Kg 111. 4 KWh 231.3 ;Gg
2143 Kg Ill.4 rdh 257.2 KW
3483 KS 111.3 KWh 215.9 :Kw
5066 Kg 111.4 KWh 405.3 :<q

HV:
Designed for 80% DOD of the batzsry.

Na-S (CSPL) 396 Rcj 33.0 KWh 51.3 Ic,Q
rx 150 Kg 60.3 ?Xh s .5 :?a

----a- ----_-_-______-___-__--_------
546 Kg 98.3 XWh 6a. 0 :KW

Ni-Fe (NIF225) 155 Kg 24.1 KWh 5 0 . 3 :m
rx 159 Kg 70.3 KWh 10.9 mi

--______-----------------------------
Oi+i r 7 K(g 95. 0 KXh 5 0 . 0 :ii

Ni -Zn (Delco-Remy)
rx

Pb-Ac (EV-5T)
rx

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

413 Kg 21.5 -KWh 49.5 Ixw
162 Kg 7 4:. 1 KXh 10 . 5 :F?i

---____--------------~~-----~--~--~--
575 Kg 95.9 KWh 60 . 0 :KW

806 Kg 2 5.8 KWh 5 0 . 0 :Kw
159 Kg 70.9 KWh 10.0 *Kw

---____--------_--_--~~-~~-~~-~~-~--
965 Kg 96.7 KWh 60.0 KW

635 Kg 14.0 KWh 50.8 *Kw
165 Kg 78.0 rdh 11.0 KW

--em----_--_----- __-__-_-s--------e-
800 Kg 92.0 KWh 61.8 KW
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DESIGNS: LONG DELIVERY "B“, VAN
W/ AIR CONDITIONER (150mi)

Energy? 66.26 (@ n=0.25)
Transm.Eff? 0.70
A.C. Power? 3.75 Kw
Total Energy = 124.66 KWh

Power? 60.0 KW

Driving time? 8.00 h
Veh.Weight? 3400 Kg
Veh.Weight/4  = 850 Kg (Targer battery and rx weight)

Sensit.Factor? 0% (cf the Sgec. 2 and SFec. P)

EV:
Designed for 80% DOD of the battery.

Na-S (CSPL) 123 Kg 155.3 KWh 2ii.3 Kx
Ni-Fe (NIF225) 2940 Kg iSS. 8 KWh 323 . 4 IKX
Ni-Zn (Delco-Remy) 2997 Kg 155.3 KWh 359.6 :KJ
Pb-AC (ZV-5T) 4869 Kg 155. 8 KWh 301. 9 :m
Pb-Ac (GC-6V-200) 7083 Kg 155. 3 KWh 566.6 Kw

HV:
Designed for 80% DOD of the battar;?.

Na-S (CSPL) 373 Kg 35.8 K?Jh
rx 171 Kg 96.0 KWh

____________------------------------
544 Kg i31. 8 KWh 6 0 * 5 :xX

Ni-Zn (Delco-Remy)
rx

Pb-Ac (XV-5T)
rx

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

423 SJ 22.4 KWh 16.5 xv
130 Kg 10 8 . 0 KWh 13.5 XX

__---- __---- ____________----________
603 Kg 130.4 KWh 60.0 m

400 Kg 20.3 :KWh 48.0 'Kw
130 Kg 108.0 KWh 13.5 Kw

_-_-___-__--_-----------------------
530 Kg 128.8 KWh 61.5 KW

750 Kg 24.0 KWh 46.5 Fti
180 Kg 108.0 KWh 13.5 KW

--w-----e-- __-__-___----------_-----
930 Kg 132.0 KWh 60.0 KW

569 Kg 12.5 KWh 45.5 Kw
186 Kg 116.0 KWh 14.5 KW

--e-s ---e-e__-_--___----------_-----
755 Kg 128.5 KWh 60.0 KW
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DESIGNS: CITY SCENARIO, AUTOMOBILE
W/ AIR CONDITIONER (60mi)

Energy? 11.14 (@ n=0.25)
Transm.Eff? 0.70
A.C. Power? 3 K W
Total Energy = 20.86 KWh

Power? 40.0 xw

Driving time? 1.65 h
Veh.Weight? 1400 Kg
Veh.Weight/4 = 350 Kg (Target battery and rx weight)

Sensit.Factor? 0% (of the 3cec.Z and Spec.2)

EV:
Designed for 80% DOD of the battery.

Na-S (CSPL) 308 Kg
NIL-Fe (NIF225) 492 Kg
Ni- Zn (Zelco-Remy) 502 xg
Pb-Ac (EV-5T) 815 xg
Pb-AC (CC-6V-200) li85 Xg

29.5 KWh 4 0 . 0 I37
25.1 F&h d-.1 F,;il
26.1 KWh 6 0 . 2 xw
25.1 KWh 5 0 . 5 xw
26.1 X'dh 94.8 3iJ

HV :
Designeti for 80% i;OD of the battery.

Na-S (2SPL) 0 xg 0.0 KWh 0 . 0 ia
rx 0 xg 0.0 KWh 0.0 xw

___-_____________-------------------
0 xg 0.0 KWh 0.0 133

23i-Fe (X7225)
rx

Ni-Zn (3elco-Remy)
rx

Pb-Ac (EV-5T)
rx

323 Xg iI. 1 KWh 3 5 . 5 'xx
96 Kg 7.4 KWh 4 . 5 'xx

---__-_____-_____-_-----------------

288 Kg 15.0 XWh 3 4 . 5 Ixw
108 Kg 9.1 KWh 5.5 KW

---__-___________-_-----------------
396 Kg 24.0 KWh 4 0 . 0 Ixw

589 Xg 18.9 ?KWh 36.5 XW
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
rx 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/ AIR CONDITIONER (150mi)

Energy? 28.25 (@ n=0.25)
Transm.Eff? 0.70
A.C. Power? 3Kw
Total Energy = 49.69 KWh

Power? 40.0 Kw

Driving time? 3.11 h
Veh.Weight? 1400 Kg
Veh.Weight,/4  = 350 Kg (Target battery and rx weightj

Sensic.Factor? 0% (of the Spec.E and S9ec.P)

EY7:
Designed for 80% DOD of the battery.

Na-S (CSPL) 647 Kg 62.1 KWh 84.1 KW
Nl- Fe (XIF225j 1172 Kg 62.1 KWh 128.9 KW
Ni-Zn (Delco-Remy) 1194 Kg 62.1 KWh 143.3 IKW
"b-AC (ET7-5T) 1941 Kg 62.1 KWh 120.3 Kw
Pb-Ac (GC-N-200) 2823 Kg 62.1 KWh 225.9 Kw

I-IV :
Designed for 80% DOD cf the battery.

Na-S (CSPL) 227 Kg 21.8 KWh 29.5 ,KW
rx 162 Kg 32.7 KWh 10.5 Kw

___-__----__------------------------
389 Kg 54.4 KWh 43.0 :Kw

Ni-Zn (Delco-Remy)
rx

Pb-Ac (EV-5T)
I-X

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

255 Kg 13.5 KWh 29. 1 Kw
174 Kg 38.9 KWh i2.5 KW

___-___-_-__------------------------
429 Kg 52.4 KWh 4 0 . 6 Kw

225 Kg 11.7 KWh 27.0 Kw
177 Kg 40.4 KWh 13.0 KW

_-----------------------------------
402 Kg 52.1 KWh 40.0 Kw

444 Kg 14.2 KWh 27.5 Kd
174 Kg 38.9 KWh 12.5 KW

------------------------~-~~----~-~~
618 Kg 53.1 KWh 40.0 Kw

319 Kg 7.0 KWh 25.5 KW
186 Kg 45.1 KWh 14.5 KW

-------------------------------- --em
505 Kg 52.1 KWh 40.0 Kw
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DESIGNS: LARGE METROPOLIS "B", AUTOMOBILE
W/ AIR CONDITIONER (200mi)

Energy? 37.66 (@ n=0.25)
Transm.Eff? 0.70
A.C. Power? 3m7
Total Energy = 6 6 . 2 2  KWh

Power? 40.0 Kw

Driving time? 4.14 h
Veh.Weight? 1400 Kg
Veh.Weightj4  = 350 Kg (Target battery and rx weight)

Sensit.Factor? 0% (of the Spec.S and Spec.?')

EV:
Designed for 80% DOD of the battery.

Na-S (CSPL) 862 Kg 82.8 KWh ii2.1 Kw
Ni-Fe (NIF225) 1562 Kg 82.8 KWh 171.8 Kw
Ni-Zn (Delco-Remy) 1592 Kg 82.8 KWh 191.0 KW
Pb-Ac (XV-5T) 2587 Kg 82.8 KWh 160.4 Kw
Pb-Ac (GC-6V-200) 3763 Kg 82.8 KWh 30i.0 KW

HV:
Designed fsr 80% DOD of the battery.

Na-S (CSPL) 215 Kg 20.7 KWh 28.0 KW
rx 171 Kg 49.7 KWh i2.0 KW

__________--___---------------------
386 Kg 70.4 KWh 40.0 Kw

Ni--7s (NIF225j
rx

Ni-Zn (Delco-Remy)
TX

Pb-Ac (XV-5T)
rx

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

244 Kg 12.9 KWh 26.8 KW
180 Kg 55.9 KWh 13.5 F/J

_---_-_-_---------------e---e-------
424 Kg 68.8 KWh 40.3 Kw

217 Kg 11.3 KWh 26.0 KW
183 Kg 58.0 KWh 14.0 KW

___-_-_-_----_----------------------
400 Kg 69.2 KWh 40.0 Kw

427 Kg 13.7 KWh 26.5 KW
180 Kg 55.9 KWh 13.5 KW

----_-------------------------------
607 Kg 69.6 KWh 40.0 Kw

313 Kg 6.9 KWh 25.0 KW
189 Kg 62.1 KWh 15.0 KW

_----_---_--------------------------
502 Kg 69.0 KWh 40.0 Kw
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(480mi)
DESIGNS: INTERCITY, AUTOMOBILE
W/ AIR CONDITIONER

Energy? 88.53 (@ n=0.25)
Transm.Eff? 0.70
A.C. Power? 3KW
Total Energy = 150.47 KWh

Power? 40.0 Kw

Driving time? 8.00 h
Veh.Weight? 1400 Kg
Veh.Weight/4  = 350 Kg (Target battery and rx weight

Sansit.Factor? 0% (of the Spec.Z and Spec.?)

EV:
Designed for 80% DOD of the battery.

Na
Ni
Ni
Pb
Pb

- s (CSTL) 1959 Kg 188.1 KWh 254.7 KW
-Be (NIF225) 3549 Kg 188.1 KWh 390.4 Kw
-Zn (Delco-Remy) 3617 Kg 188.1 KWh 434.1 KW
-AC (SV-5T) 5878 Kg 188.1 KWh 364.4 KW
- A C (GC-6-V-200) 8550 Kg 188.1 KWh 684.0 KW

HV :
Designed for 80% DOD of the battery.

Na-S (CSPL) 173 Kg 16.6 KWh 22.5 I-Cd
rx 204 Kg 140.0 KWh 1 7.5 Kw

-----------------e_---------------a-
377 Kg 156.5 KWh 40.0 Kw

Xi-Fe (NIF225)
r::

Ni-Zn (Delco-Remy)
rx

Pb-Ac (EV-5T)
rx

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

200 Kg 10.6 KWh 3 3 . 0
G.0

!m
207 Kg 144.0 KWh Kw

___-------------- __------e-------w--
407 Kg 154.6 KWh 40.0 Kx

183 Kg 9.5 KWh 22.0 Kw
207 Kg 144.0 KWh 18.0 KW

__--_---__----a-- _---e-------------s
390 Kg 153.5 KWh 40.0 Kw

355 Kg 11.4 KWh 22.0 Kw
207 Kg 144.0 KWh 18.0 KW

--------me--^---_---M------e--------
562 Kg 155.4 KWh 40.0 Kw

269 Kg 5.9 KWh 21.5 KW
210 Kg 148.0 KWh 18.5 KW

----------------__~-----~--~~---~~~-
479 Kg 153.9 KWh 40.0 Kw
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DESIGNS: LOCAL BUS
W/ AIR CONDITIONER

Energy? 180.43 (@ n=0.25)
Transm.Eff? 0.70
A.C. Power? 28 KW
Total Energy = 624.00 KWh

Power? 175.0 Kw

(120mi)

Driving time? 13.08 h
Veh.Weight? 13605 Kg
Veh.Weight/4  = 3401 Kg (Target battery and rx weight)

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

EV:
Designed for 80% DOD of the battery.

Y h?-Fe  -S (CSPL) 8125 Kg 780.0 KWh 1056.2 KW
(NIF225) 14717 Kg 780.0 KWh 1618.9 KW

Ni-Zn (Delco-Remy) 15000 Kg 780.0 KWh i800.0 KW
Pb-Ac (EV-5T) 24375 Kg 780.0 KWh 1511.2 KW
Pb-AC (GC-617-200) 35454 Kg 780.0 KWh 2836.4 KW

HT7:
Designed for 80% DOD of the battery.

Na-S : CSTL) 1023 Kg 98.2 F&h 133.0 KW
rx 351 Kg 549.4 KWh 42. 0 Kw

------------_---------e---a---------
1374 Kg 647.6 KWh 175.0 KW

Ni-Zn (Delcc-Remy)
rx

Pb-Ac (EV-5T)
rx

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

i19i Kg 63.1 KWh 131.0 KW
363 Kg 575.5 KWh 44.0 Kw

------_--a--__--------------e----w---
1554 Kg 638.6 KWh 175.0 Kw

1083 Kg 56.3 'KWh 130.0 KW
369 Kg 588.6 KWh 45.0 Kw

-------------------------------------
1452 Kg 644.9 KWh 175.0 KW

2113 Kg 67.6 KWh 131.0 KW
363 Kg 575.5 KWh 44.0 KLd

------------_.--------e--------------

2476 Kg 643.1 KWh 175.0 KW

1613 Kg 35.5 KWh 129.0 KW
375 Kg 601.7 KWh 46.0 KW

------------------~----~---~~~-~~~-~
1988 Kg 637.2 KWh 175.0 KW
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DESIGNS: INTERCITY BUS
W/ AIR CONDITIONER

Energy? 764.05 (@ n=0.25)
Transm.Eff? 0.70
A.C. Power? 20 Kw
Total Energy = 1251.50 KWh

Power? 300.0 'Kw

(480mi)

Driving time? 8.00 h
Veh.Weight? 13605 Kg
Veh.Weight/a = 3401 Kg (Target battery and rx weight)

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

EV:
Designed fxr 80% DOD of the battery.

Na-S (CSTL) 16296 Kg 1564.4 KWh 2118.4 KW
Ni-Fe (NIF225) 29517 Kg 1564.4 KWh 3246.8 KW
Ni-Zn (Delco-Remy) 30084 Kg 1564.4 KWh 3610.1 KW
Pb-AC (W-ST) 48887 Kg 1564.4 KWh 3031.0 Kw
Pb-Ac (SC-SV-200) 71108 Kg 1564.4 KWh 5688.6 Kw

HV:
Designed f3r 83% DOD of tke battery.

Na-S (CSPL) 1192 Kg 111.5 KWh 155.0 KW
rx 964 Kg 1160.0 'KXh 145.0 Kw

__-_______--__----------------------
2136 Kg 1273.5 KWh 300.0 Kw

Ni-Zn (Delco-Remy)
rx

Pb-Ac (EV-ST)
rx

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

1364 Kg 72 . 3 Gqh 150.0 Kw
995 Kg 1200.0 KWh 150.0 Kw

___________-_-----------------------
2359 Kg 1272.3 KWh 300.0 Kw

1250 Kg 65.0 KWh 150.0 Kw
995 Kg 1200.0 KWh 150.0 Kw

---------_---------~-~~--------~~~~-
2245 Kg 1265.0 KWh 300.0 Kw

2419 Kg 77.4 KWh 150.0 Kw
995 Kg 1200.0 KWh 150.0 KW

-----__--___-----------~---~--~-~~--~-
3414 Kg 1277.4 KWh 300.0 Kw

1813 Kg 39.9 KWh 145.0 KW
1025 Kg 1240.0 KWh 155.0 KW

__-_______--__----------------------
2838 Kg 1279.9 KWh 300.0 Kw
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APPENDIX F. ALTERNATE SIZING METHOD FOR
HYBRID VEHICLES



DESIGNS: RESIDENTIAL POSTAL, MAIL DELIVERY VEH.
Method 2
13 mi

Energy? 2.56 (@ n=0.25)
Transm.Eff? 0.70
Total Energy= 3.66 KWh

Power? 15.0 Kw

Driving time? 2.93 h
Veh.Weisht?
Veh.Wei<ht;?  =

1400 Kg
350 Kg (Target Weight)

EV:
Designed for 30% DOD cf the batter77- *
Na-S (CSTL) 115 :ig
Ni-Fe (NIT2251
Ni-Zn (Jelco-RemyJ

136 Kg
125 Kg

Pb-AC (EV-5T) 242 Kg
Pb-AC (sc-5:7-200) 20.8 Kg

Cesigned fsr 3,9% DCD or^ the bacXer-/.

Na-S (CS"?-2) 104 Kg 10.0 Km 13 . 5 IKX
rx 4 5 Kg 4.4 KXh 1 .- 5 Kid

---------_--------------------------
119 K(c 14.4 !<dh 15 . 0 KY

N i - Zn (Delco-Remy)
rx

Pb-AC (EV-5T)
TX

Pb-Ac (GC-W-200)
rx

113 Kg 5. 9 KXh 13.5 i?bd
45 KG 4 . 1 :Kw! 1.5 I‘Dd------------------------m--------w--

158 Kg 10.2 KWh 15 . 0 '3x

218 Kg 7.0 KWh 13.5 Kiii
45 Kg 4.4 KXh 1.5 Kw

------------------------------------
263 Kg 11.4 KWh 1 5.0 KW

169 Kg 3.7 KWh 13.5 Kw
45 Kg 4.4 KWh 1.5 Kid

------------------------------------
214 Kg 8.1 KWh 15.0 Kw
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DESIGNS: SMALL DELITITERY , MINI VAN
Method 2
100 mi

Energy?
Transm.Eff?
Total Energy=

Power?

Driving time?
Veh.Weight?

31.04 (@ n=0.25)
0.70

44.34 KWh

50.0 Kw

7.27 h
2720 Kg

Veh.Weight/G  = 580 Kg (Target Xeight)

EV:
Designed for 80% DOD of the batter:7.

Na-S (CSTL) 577 Kg
Ni-Fe (NIF225) 1046 Kg
Ni-Zn (Delco-Remyj 1066 Kg
Pb-Ac (XV-5T) 1732 Kg
Pb-AC (GC-6'1-2  00 j 2519 KCJ

HV :
Designed fzr 80% DOD cf the bacrer:7.

Na-S ( CS?L) 338 KG 32.5 :KXh 41.3 :z-,i
113 Kg 43.5 I(T/jh r .Trx 3 . '3 -33

___________________-----------------
451 KJ -ri '3 * 1 X1\7h ?G.? :rlu

Ni-Zn (Delcc-Remy)
rx

Pb-Ac (EV-5T)
rx

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

710 Kg 22.7 :KXh 4 t . 0 :zt
113 Kg 43.5 KXh 6 .G KL.1

--_--_---------------~----~----~~~~-
823 Kg 66.3 KWh 5 0 . c Kw

550 Kg 12.1 KWh 44.0 Kw
113 Kg 43.6 KWh 6 . 0 Kw

_-_____--__--__---_------------ -----
663 Kg 55.7 KWh 50.0 Kw
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DESIGNS: LONG DELIVERY '!A", VAN
Method 2
100 mi

Energy? 43.80 (@ n=0.25)
Transm.Eff? 0.70
Total Energy= 62.57 KWh

Power? 60.0 KW

Drivina time? 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)
Ni-Fe (NIF225)
N i - Z n (Delco-Remy)
?b-AC (3V-5.T)
Ib-Ac (GC-6V-200)

815 Kg
1476 Kg
1504 Kg
2444 Kg
3555 Kg

i-Iv:
Designed f=r 83% GGD of Eke battery.

Na-3 (CSTLj 392 Kg 37.7 Z;h
rx 153 Kg 53.3 K'iJh

51 q.;
_.I

1;;
-/-

___--___-___------------s-s---------
545 Kg 131.5 KXh 5 2 . 3 IX\7

Ni-“e (NIT225  j
TX

Ni-Zn (Delco-Remy)
rx

Pb-Ac (XV-5T)
rx

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

425 Kg 32.1 KWh 5 1. 0 K-IV
153 Kg 53.3 :KWh 9.3 Ic;u

_--__-_----_-----_--------------- ---
578 Kg 35." I(;Jh 50.0 xi

823 Kg 25.3 KWh 5 1 . 0 KY7
153 Kg 53.3 K'kJh 9 . 0 Kx

_--__--__------------------------ ---
976 Kg 90.1 KWh 60. 0 ITJ

638 Kg 14.0 KWh 51.0 Kw
153 Kg 63 .8 KWh 9 . 0 Kw

__-__--__----_------------------- ---
791 Kg 77.8 KWh 60. 0 KX
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Method 2
150 mi

DESIGNS: LONG DELIVERY "B", VAN

Energy? 66.26 (@ n=0.25)
Transm.Eff? 0.70
Total Energy= 94.66 Kdh

Power? 60.0 KW

Driving time? 8.00 h
Veh.Weight? 3400 Kg
Veh.Weight,/4 = 850 Kg (Target Weight)

EV:
Designed for 80% DOD of the battery.
Na-S (CSPL)
Ni-Fe (NIF225j
Ni- Zn (Delco-Remy)
Pb-AC (EV-5T)
Pb-AC (GC-6V-200)

HV:
Desiqned for 80% COD of t:he baXzer:J.

Na-S (CSTL) 369 Kg 3 J . 4 :XXh t 3 . 0 X/qfrx ii, -7 xi,- 9 5 . 0 :Ggh 12 . S Zv'
__________________------------------

540 Kg 131.4 :c;:h 5 0 . 0 :xX

Xi-“3 (NI”225)
rx

Ni-Zn (Delco-Remy)
rx

Pb-AC (EV-5T)
rx

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

400 Kg 20 . 8 :K,C;v‘h is>. ' q 0 XS
171 Kq 9 is . 0 :KXh 12 . i; KX

---________-___---------------------
571 Kq 115 . 3 '~;ih & I 5 0 . 0 iw

774 Kg 24. 8 KXh 48.0 Fd
171 Kg 96.0 KWh 12.0 Kw

------es----- _____------------- -----
945 Kg 120.8 mqh 60.0 Kw

600 Kq 13.2 KWh 48.0 KW
171 Kq 96.0 KWh 12.0 Kw

----_______________-----------------
771 Kq 109.2 KWh 60.0 KW
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DESIGNS: CITY SCENARIO, AUTOMOBILE
Method 2
60 mi

Energy?
Transm.Eff?
Total Energy=

Power?

Veh.Weight/4 =

Driving time?
Veh.Weight?

11.14

350 Xg (Target Welghc]

(@ n=0.25)
0.70

15.91 iWh

40.0 Kw

1.65 h
1400 Kg

EV:
Designed for 80% DOD of the batzsry.

Na-S (CSPL) 308 Xg
Ni-Fe (x1%225) 375 Kg
Ni- Zn (Delco-Remy) 383 Kg
Pb-Ac (ZV-5T) 645 Kg
Pb-Ac (Gc-6V-200) 904 Kg

HV:
DesLgned for 80% DOD of the batzzr:J.
Na-S (CSPLj 231 Kg 22.2 KWh 30. $2 :,:;I
rx 159 Kc: 15.5 KWh 13. 0 x7d____es__----__------s--s------------

390 Kg 38.7 KWh q-J.3 n >:Q

Ni-Zn (Delco-Remy)
rx

P b - A C  (W-5T)
rx

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

250 Kg 13.3 KWh 3 0 . '3 xv
159 Kg 15 .5 Xvh 1o.c KT?

__----_-----_--------em-------------
409 Kg 29.5 'KWh 4 0 . c xi

484 Kg 15.5 KWh 30.0 xii
159 Kg 16.5 KWh 10 . 0 :xX

____a-_____-____--------------------
643 Kg 32.0 KWh 40.0 Icv

375 Kg 8.3 KWh 30.0 KW
159 Kg 16.5 KWh 10.0 KW

____-___-____-----_-----------------
534 Kg 24.8 KWh 40.0 Kw
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DESIGNS: LARGE METROPOLIS "A", AUTOMOBILE
Method 2
150 mi

Energy?
Transm.Eff?
Total Energy=

Power?

Driving time?
Veh.Weight?

2 8 . 2 5 (@ n=0.25)
0.70

40.36 KWh

40.0 -Kw

3.11 h
1400 Kg

Veh.Weight/d  = 350 Kg (Target Weight;

EV:
Designed for 80% DOD of the batter;r.

Na-S (CSPL) 525 Kg
Ni-Fe (X9225) 952 Kg
Ni- Zn (Delco-Remy) 970 Kg
Pb-Ac (2:-J-ST) 1576 Kc
Pb-AC (GC-6V-200) 2203 KG

HV:
Designed for 80% DCD zf the battery.

Na-S (CSPL) 2 0 8 ~g 13 . 9 :K?ih 2 7 . 0 Yzv
rx 177 K 9 4 0 . 4 :KXh 13.0 :x:j

____--_____-______------------------
385 Kg 613.4 KWh a 0 * 0 I?3

Ni-Fg (XF225)
r-x

Ni-Zn (Delco-Remy)
rx

Pb-AC (ZV-5T)
rx

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

435 Kg 13.9 KWh 2 7 , 0 ;xu
177 Kg 10.4 KWh 13 . 0 :?a

------------------_-----------------
612 Kg 54.4 KWh 4 0 . 0 Kw

338 Kg 7.4 KWh 27.0 KW
177 Kg 40.4 KWh 13.0 KW

-----em------------------------------
515 Kg 47.9 KWh 40. 0 Kw
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DESIGNS: LARGE METROPOLIS "B", AUTOMOBILE
Method 2
200 mi

Energy?
Transm Eff?.
Total Energy=

Power?

Driving time?
Veh.Weight?

37.66 (@ n=0.25)
0.70

53.80 KWh

40.0 Kw

4.14 h
1400 Kg

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

EV :
Designed for 80% DOD of the batzsry.

Na-S (CSPL) 701 Kg 57.3 :KWh 91 _ A. 1 :XX
Ni-Fe (NIF225j 1259 Kg ,5 7 .2 KWh 139.5 X7
Ni-Zn (Delco-Remy) 1293 Kg 67 .3 :XWh 155.2 ??J
Pb-AC (EV-5T) 2102 Kg 6,. 2 i(Tvh 130.3 3%
Pb-AC (GC-6V-200) 3057 Kg 67.2 KWh 244. s 33

xv :
Designed for 80% DOD of the batter-J.

Na-S (CS?L) 208 Xg 13.9 KWh 2 7 . '3 KTV
rx 177 Kg 53 . 3 KWh 13 , 0 :KX

______________-_--------------------
385 Kg 73.3 KWh 40.3 :?ct

Ni- Zn (Delcc-Remy)
rx

Pb-AC (EV-5T)
rx

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

245 xc; 13.3 X-i-ih '7.:: XX
177 Kg 53.2 F,,jh ;; . 3 x;:

_______________---------------------
-122 Kg 60.3 KXh 12.2 XX

225 Kg 11.7 :KWh 2 7.0 xv
177 Kg 53.8 1KWh 13.s; :xX

----__-_______-__-__----------------
402 Kg 65.5 KWh 4 0 . 0 ;Kx

435 Kg 13.9 KWh 27.0 XW
177 Kg 53.8 KWh 13.0 Kw

--___________-__--_-----------------
612 Kg 67.8 KWh 40.0 Kw

338 Kg 7.4 KWh 27.0 KW
177 Kg 53.8 KWh 13.0 KW

-----m..--_---_---------~~---~----~~~~
515 Kg 61.2 KWh 40.0 Kw
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Method 2
480 mi

Energy?
Transm.Eff?
Total Energy=

Power?

DESIGNS: INTERCITY

8 8 . 5 3 (@ n=O
0.70

126.47 KWh
25)

Driving time?
Veh.Weight?

40.0 Kw

a.00 h
1400 Kg

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

EV:
Designed for 80% DOD of the batterlf.

SCENARIO, AUTOMOBILE

Na-S (CSPL) 1647 Kg '15 3 -2. :KW'h 214.1 :m
Ni-Be (NIF225) 2983 ~5 15.3.1 KWh ? 2 3 . 1 :KX
Ni-Zn (Delco-Remy) 3040 Kg 153.; 'KWh 364. 3 KW
Pb-AC (FJ-ST) 4940 Kg 153.1 KWh 3 06 . 3 :Td
Pb-AC (GC-6V-200) 7136 Kg 158.1 KWh 574.9 :Kw

HV:
Designed for 39% CCD of t:?,e battery.
I Y- a-S (CSTL) 135 Kg 17 .7 KWh 24.0 IKW
rx 1?5 Kg 123.0 KWh 15.0 ,KX

-_-----_-_------------~----~----~~--
380 Kg -.,.7 ?JE KWh 13.z :KX

N i - F e (NIF225)
rx

Ni-Zn (Delco-Remy)
rx

Pb-Ac (EV-5T)
rx

Pb-Ac (GC-6V-200
rx

200 Kg 13. 4 :KWh 24.0 T
195 Kg 123.0 KWh 15.r g;.J <

___e--q__----__---------------se----
395 Kg 138.4 KWh 13.0 Kw

3 8 7 ~g 12.4 KWh 2 4 * 0 :Kx
195 Kg 128.0 KWh 16.0 Kw

____-_______-___--__----------------
582 xg 140.4 KWh 40.0 Kw

300 Kg 6.6 KWh 24.0 KW
195 Kg 123.0 KWh 16.0 KW

___--_-_____-__---------------------
495 Kg 134.6 KWh 40.0 Kw
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Method 2
120 mi

DESIGNS: LOCAL BUS

Energy? 180.43 (@ n=0.25)
Transm.Eff? 0.70
Total Energy= 257.76 KWh

Power? 175.0 Kw

Driving time? 13.08 h
Veh.Weight?  1 3 6 0 5 Kg
Veh.Weightj4  = 3401 Kg (Target Weight)

EV:
Designed for 80% DOD of the battery.

Na-S (CS?Lj 3356 Kg 3 22.2 :KWh
Ni-Fe (NIF225) 6079 Kg 322.2 KWh
Ni-Zn (Delco-Remy) 6196 Kg 322.2 :<qh
Pb-AC (ZV-5T) I.0069 Kg 322. 2 rdh
PS-AC (GC-SV-200) 14645 :Kg 322.2 KWh

HV:
Designed fsr 80% DOD of the batzsry.

Na-S (CSTSj
rx

Ni-Fe (NIF225)
rx

Ni- Zn (Delco-Remy)
rx

Pb-AC (ETJ-5T)
rx

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

1192 Kg 114.5 Kd-l
219 Kg 2 51. 6 :KXh

--____-_____________----------------
l4li Kg 3 7 6 . i :XXh 175.3 ni

i409 Kg - I!t. 7 iC;v‘h
LL> LLj1-70 y- -??'I . 5 Kxh

---_--______________---------- --____
1628 Kg 336.3 KXh 115.2 :<v

1292 Kg 67.2 KXh 15 5 . 0 :Kx
219 Kg 251. 5 KXh 20.0 Kw

----__-__--_--_----------~---~--~~~-
1511 Kg 322.8 I(;Jh 175.0 :KW

2500 Kg 20. 0 KWh 155.0 &Y\"lj
219 Kg 261.6 KWh 20.0 07

_-____________--__------------------
2719 Kg 341.6 KWh 175.0 Kw

1938 Kg 42.6 KWh 155.0 Kw
219 Kg 261.6 KWh 20.0 Kw

----------m _____-___----------------
2157 Kg 304.2 KWh 175.0 KW
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DESIGNS: INTERCITY
Method 2
480 mi

Energy?
Transm.Eff?
Total Energy=

Power?

Driving time?

764.05 (@ n=O
0.70

1091.50 KWh

300.0 Kw

8.00 h
13605 KgVeh.Weight?

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

EV:
Designed for 80% DOD of the battery.

Na-S (CSTLj 14212 Kg 1364 . 4 :KWh
Ni-Fe (NIF225) 25733 Kg 1364.4 KWh
Ni-Zn (Delco-zemy) 26238 Kg 1364.1 KWh
Pb-AC (XV-5T) 4x637 Kg 1364.4 KWh
Pb-AC (GC-SV-200) 62017 Kg 1364.1 Kwh

BUS

25)

HV:
Designed for 8G% CCD of the battery.

Na-S (cs?Lj
rx

Ni-Zn (Celcc-Remy)
rx

Pb-AC (EV-ST)
rx

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

1269 Kg 121.3 KWh
902 Rr; 1080.0 KWh

----_--__--_--__--_-----------------
21?1 Kg 1201.3 KWh 3 oc . 9 m

1375 Kg 71.5 KWh 16 5 . 0 IGV
902 Kg 1n380.0 KWh 135.0 ni

--________-_________----------------
2277 Kg il51. 5 Kflh 3 0 0 * 0 Kw

2661 Kg 85.2 KWh 155.0 I-m
902 Kg 1080.0 KWh i35. 0 :KW

_-_____-__--__--__------------------
3563 Kg 1165.2 KWh 300.0 Kw

2063 Kg 45.4 KWh 165.0 KW
902 Kg 1080.0 KWh 135.0 KW

-e--e-_-______-___-__--__-----------
2965 Kg 1125.4 KWh 300.0 Kw
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DESIGNS: RESIDENTIAL POSTAL, MAIL DELIVERY VEH.
W/ AIR CONDITIONER (13mi)

METHOD 2
Energy? 2.56 (@ n=0.25)
Transm.Eff? 0.70
A.C. Power? 2.5 KW
Total Energy =. 10.98 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? 0% (of tlie Spec.E and Spec.73)

EV :
Designed for 80% DOD of the battery.

Na-S (CSPL) 1.43 Kg
Xi-Fe (NI9225) 259 Kg
Ni-Zn (Delco-Remy) 264 Kg
Pb-Ac (XV-5T) 429 Kg
Pb-Ac (GC-6V-200) 624 Kg

13.7 KWh
13.7 KWh
i3.7 1KWh
13.7 Kwh
13.7 -XWh

HV:
Designed for 80% DOD of the batter:,.

Na-S (CSPL) 85 Kg 8 .1 KWh 11 . 0 :Kw
rx 90 Kg 11.7 'KXh 4 . 0 Kx

--__-___-___------------------------
175 Kg 13.3 :KWh 15.0 231

Ni-Zn (Delco-Remy)
rx

Pb-Ac (EV-ST)
rx

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

100 Kg 5 . 3 Kwh 11.0 23
90 Kg 11.7 KWh 4 . 0 33

--_________-__--__------------------
130 Kg 17.C :G<;v‘h 15 . c Kx

92 Kg 1.3 'KWh 11.0 2‘3g
90 Kg 11.7 KWh 4 . 0 Kx

--_-___-__--_---__------------------
132 Kg 16.5 '??+Yh 15.0 KY

177 Kg 5.7 KWh 11.0 :KW
90 Kg 11.7 KWh 4.0 Kx

__________^__-___--_------------- ---
267 Kg 17.4 KWh 15.0 Kw

138 Kg 3.0 KWh 11.0 KW
90 Kg 11.7 KWh 4.0 Kw

-------_-------------~---~~--~~~~~~~
228 Kg 14.7 KWh 15.0 Kd
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DESIGNS: SMALL DELIVERY, MINI VAN
W/ AIR CONDITIONER (lOOmi)

METHOD 2
Energy? 3 1 . 0 4 (63 n=0.25)
Transm.Eff? 0 . 7 0
A.C. Power? 3 . 5  Kw
Total Energy = 69-79 KWh

Power? 5 0 . 0  Kw

Driving time? 7 . 2 7  h
Veh.Weight? 2.72 0  Kg
Veh.Weight/4  = 680 Kg (Target battery and rx weight)

Sensit.Factor? 0% ( O f tile SFec.2 and Sper.2:

EV:
Designed for 80% DOD of the battery.

Na-S (CSPL) 909 xig
Ni-Fe (NIF225) 1646 Kg
Ni-Zn (Delco-Remy) 1678 Kg
Pb-AC (EV-5T) 2 7 2 6  K g
Pb-AC (GC-6V-200) 3965 Kg

HV:
Designed for 30% DOD of the batttry.

Na-S (CSX) 312 Kg 29. 9 KXh 4 2 . 5 :Kx
rx 156 Kg 63.1 KWh 9 . 5 :ni

---__-___-______--__----------------
4 6 8 Kg SC.0 KXh 5 0 . 0 :x-J

Ni-Zn (Delco-Remy)
rx

Pb-Ac (EV-ST)
rx

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

3 3 8 K g 17.5 :KXh 4 0 . 5 237
1 5 6 K g 6 9 . 1 KWh a _ . 5 Xv;

_____-___-_-___---------------------
4 3 4 K g 85.6 KWh 50.0 IGd

6 5 3 K g 20.9 KWh 40.5 23
156 Kg 69.1 KWh 9 . 5 Kw

____-__________---__----------------
809 Kg 90.0 KWh 50.0 Kw

5 0 6 Kg 11.1 KWh 4 0 . 5 Kw
1 5 6 K g 69.1 KWh 9.5 Kw

_-__-__________---_-----------------
6 6 2 Kg 8 0 . 2 KWh 5 0 . 0 ITbd
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DESIGNS: LONG DELIVERY "A", VAN
W/ AIR CONDITIONER

METHOD 2
Energy? 43.80 (@ n=0.25)
Transm.Eff? 0.70
A.C. Power? 3.75 Kw
Total Energy = 89.16.KWh

Power? 60.0 KW

(lOOmi)

DriTJing time? 7.09 h
Veh.Weight? 3400.Kg
Veh.Weight/4  = 850 Kg (Target battery and rx weight)

Sensit.Baccor? 0% (of the Spec. 3 and Spec. 3)

EV:
Designed for 80% DOD of the battery.

Na-S (CSPL) 116i Kg 111. 4 KWh 150.2 :<\7
Ni-Fe (NIF225) 2103 Kg 111.4 KWh
Ni-Zn (Delco-Remy)

;;y 1;;
2143 Kg iii.4 -KWh '7.3 :,

Pb-AC (ZV-5T) 3483 Kg 111.3 KWh 2i5.9 ziif
Pb-.Ac (C-C-6V-2 00) 5066 Kg 111 . 4 'KWh -iOF _ . 3 :??,q

H'7 :
Designed for 80% DOD of the battery.

Na-S (CSPL) 365 Kg ,= 1 mh

rx 174 Kg ;;:i KWh
_____________-___-__----------------

539 Kg 123.7 KWh 50.0 x+7

?7:-Fe (NIF'225)
rx

Ni-Zn (Delco-Remy)
rx

Pb-Ac (EV-5T)
rx

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

432 Kg 22.3 Xvh '1.5 IXX
174 Kg 3 3 . 6 KXh :- 13 . 5 X(;J

_-_____-___-_---___-----------------
606 Kg 111.5 Kxh s5 ;I . 0 KG

396 Kg 20.6 KWh 4 7 . 5 :ni
174 Kg 83.6 KWh 12.5 ;im

----_---.--------------em------se----
570 Kg 109.2 KWh 6 0 . 0 XJ

766 Kg 21.5 ,y?Jh 4 7 . 5 :xX
174 Kg 33.6 KWh 12 . 5 xv

----_--___-_---_____----------------
940 Kg 113.1 KWh 60. 0 KW

594 Kg 13.1 KWh 47.5 Kw
174 Kg 88.6 KWh 12.5 KW

------------------------------------
768 Kg 101.7 KWh 60.0 KW
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DESIGNS: LONG DELIVERY "I3", TIAN
W/ AIR CONDITIONER (150mi)

METHOD 2
Energy? 66.26 (@ n=0.25)
Transm.Eff? 0.70
A.C. Power? 3.75 Kw
Total Energy = 124.66 KWh.

Power? 60.0 KW

Driving time? 8.00 h
Veh.Weight? 3400 Kg
Veh.Welght/J = 850 Kg (Target battery axd rx weight)

Sensit.?accor? 0% (of the Soec . 2 anti Scec . ?:

EV:
Desiqned for 80% DOD of the battery.

Na-S (CSTL) 1623 Kg 155.3 :KWh 211.0 IKW
Ni-Fe (NI?225j 2940 Kq 155.8 ??dh 323.4 TKX
Ni -5n (Delco-Remyj 2997 Kg 155.8 KWh 35 9 .6 :Kw
Pb-Ac (XV-5Tj 4869 Kg 155. 3 KWh 301.9 :Kw
Pb-Ac (GC-6V-200) 7083 Kg 153. 3 KWh 566.6 KW

HV :
Desiqned for 80% DOD of the battery.

Na-S (CSPL) 342 Kq 32.9 K?ih 44.5 IW
rx 192 Kg 124. 0 -??dh 15 . 5 ‘Kx

____---___--____--------------------
534 Kg 156.9 KWh 60 . 0 :KW

"\T'i I -Zn (Delco-Remy)
I-X

Pb-Ac (EV-5T)
rx

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

-135 KG -- nL&.-l KWh 44.5 Kw
i92 Xc; -,L.S 19 KXh i 5 . 5 KY

____-_______-_----------------------
597 Kq -1-Z. 3 1 Kxh 5 0 . 0 :xX

371 Kg 13.3 KWh 41.5 Kw
192 Kg 121.0 KWh 15.5 i-37

____-___________--------------------
563 Kg l-13. 3 KWh 60.0 Kh'

713 Kq 2" 0
12;:O

,KWh 44.5 Kw
192 Kg KWh 15.5 KW

-__-_--___----__--------------------
910 Kg 147. 0 KWh 60.0 KW

556 Kg 12.2 KWh 44.5 Kw
192 Kg 124.0 KWh 15.5 KW

______-____---___-------------------
748 Kg 136.2 KWh 60.0 KW
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DESIGNS: CITY SCENARIO, AUTOMOBILE
W,' AIR CONDITIONER (60mi)

METHOD 2
Energy? 11.14 (@ n=0.25)
Transm.Eff? 0.70
A.C. Power? 3KW
Total Energy = 2 0 . 8 6  KWh

Power? 40.0 Kw

Drivina time? 1.65 h
Veh.Weight? 1400 Kg .
Veh.Weight/a  = 350 Kg (Target battery and rx weight)

Sensic .Factor? 0% (of the Spec.E and SFec.?)

EV:
Designed fcr 80% DOD of the battery.

Na-S (ZSPL) 308 Kg
Xi-Fe (NIF225j 492 Kg
Ni -Zn (Delco-Remy) 502 Kg
Pb-Ac (EV-5T) 815 Kg
Pb-AC (GC-6V-200) 1185 Kg

2'1.5 KWh r 0 * 0 Kw
25.1 K'Wh 5 4 . 1 Kw
26.1 13Tdh 69.2 Kw
25.1 KWh 5 0 . 5 Kw
25.1 KWh 94 . 8 KN

HTJ:
Designed for 80% DOD of the battery.

Na-S (es?Lj 208 Kg 13.9 :KWh 27 . 3 mi
rx 177 Kg 21.5 :XJh 13.0 xw

___________--__---__----------------
335 Kg 41. 4 ;i";jh a 0 . 0 I('v

Ni-Zn (Delco-Remy)
rx

Pb-Ac (EV-5T)
rx

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

245 Kg 1 3 . 0 KWh 2, . 0 Tim
177 Kg 21.5 KWh 13.0 K-/G

____________-__---__----------------
422 Kg 32.5 IKwh 40.0 :?zt

225 Kg 11.7 'KWh 27 . 0 'Kw
177 Kg 21.5 KWh 13.0 Kw

_______________---__----------------
432 Kg 33.2 KWh 40.0 Kw

435 Kg 13.9 KWh 27.0 Kw
177 Kg 21.5 KWh 13.0 KW

___________-_____-------------------
612 Kg 35.4 KWh 40.0 Kw

338 Kg 7.4 KWh 27.0 KW
177 Kg 21.5 KWh 13.0 KW

--__--____--____--------------------
515 Kg 28.9 KWh 40.0 Kw
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DESIGNS: LARGE METROPOLIS "A", AUTOMOBILE
W/ AIR CONDITIONER (150mi)

METHOD 2
Energy? 28.25 (@ n=0.25)
Transm.Eff? 0.70
A.C. Power? 3KW
Total Energy = 49.69 KWh

Power? 40.0 Kw

Driving time? 3.11 h
Veh.Weight? 1400 Kg
Veh.Weight/4 = 350 Kg (Target battery and rx weight)

Sensit.FacXor? 0% (of the Spec.? and Spec.?)

EV :
Designed r^Dr 80% DOD of the battery.

Na-S (CSTL) 647 Kg
Ni-?e (NIF225) 1172 Kg
Ni-Zn (Delco-Remy) 1194 Kg
Pb-Ac (W-S) 1941 Kg
Pb-Ac (GC-SV-200) 2223 Kg

62.1 KXh 34.1 Kw
62.1 KWh 123.9 KW
62.1 KWh 143.3 Kw
62.1 'KWh 12 0 . 3 m
62.1 KWh 225.9 Kw

HV:
Designed f,r 80% DOD of the battery.

Y--S ia (CSPL) 135 Kg 17.7 ‘KWh 24 * 0 Kw
rx 195 Kg 49.8 KWh 16.0 KW

___________--_-----_----------------
380 Kg 67.5 KWh GO.0 ‘Kx

xi- Zn (Delco-Remy)
rx

Pb-Ac (EV-5T)
rx

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

218 Kg 11. 6 KXh 2 4 . 0 Kx
195 Kg 49.3 KWh 16.0 :<I

______-___--------__----------------
413 Kg 61.3 :KXh 40.0 :icc;v‘

200 Kg 10.4 'KWh 2 4 * 0 Kw
195 Kg 49.8 KWh 16.0 AKN

______-____--------_----------------
395 Kg 60.2 KWh a 0 . 0 Kw

387 Kg 12.4 KWh 24. 0 Kw
195 Kg 49.8 KWh 16. 0 KW

--_----___--___--------~~~---~~-----
582 Kg 62.1 KWh 40.0 IG?

300 Kg 6.6 KWh 24.0 KW
195 Kg 49.8 KWh 16.0 KW

-------_----_-_--------m----e-------

495 Kg 56.4 KWh 40.0 Kw
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DESIGNS: LARGE METROPOLIS "B", AUTOMOBILE
W,/ AIR CONDITIONER (200mi)

XETHOD 2
Znergy? 37.66 (@ n=0.25)
Transm.Eff? 0.70
A.C. Power? 3 K w
Total Energy = 66.22 KWh

Power? 40.0 Kw

Dri-ring time? 4.14 h
Veh.Weight? 1400 Kg
Veh.Weight/G  = 350 Kg (Target battery and. rx weight)

Sensiz.?aczcr? ,J % (of the Spec.E and Spec.2:

s:’J :
Ceslgned f#sr 80% DOD of the battery.

I'Ja-3 (ZS?Lj
>Ji-Fe (NIf225)
?Ti- 3n (!Jelcz-Remy)
?b--AC : ?'~ -V-5T)
ps-.gc (G~-5V-200)

862 Kg 32.8 KWh i' AL.1 3 KX
1562 Kg 82.8 K?Jh 171. 3 Kw
1592 Kg 82.3 KWh i31.0 KW
2587 Kg 82. 8 KWh 160.4 :Kx
3763 Kg 82.8 :KXh 3 01 * 0 337

H'7:
i;esi,gnee Zzr 80% DCD sf the batter'l.

>Ja-3 (3STLj 185 Kg 17.7 KWh 24.0 Kw
Y-r 195 Kg 66.2 KWh 15.0 KWL .L

--e-e_______________----_-----------
380 Kg St .O KWh 4 0 . 0 'Kw

?b-AC (Z-7-ST)
rx

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

213 Kc 11.6 KXh 2 4 , 0 IK5.J
195 Kr; 56.2 K??h 16.0 KX

------________-___-_----__------- ---
413 Kg 7:- . 8 IWh 4 3 . 0 Kx

200 Kg 10.4 KWh 24.0 Kw
195 Kg 66. 2 KWh 16.0 Kid

__________-__-___-__----------------
395 Kg 75.6 KNh 40.0 Kw

387 Kg 12.4 KWh 21. 0 Kw
195 Kg 66.2 KWh 16. 0 KW

_-____-_____--______----------- -----
582 Kg 78.6 KWh 40.0 Kw

300 Kg 6.6 KWh 24.0 KW
195 Kg 66.2 KWh 16.0 KW

-----------------------~--~~-~~~-~~-
495 Kg 72.8 KWh 40.0 Kw
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(480mi)
DESIGNS: INTERCITY, AUTOMOBILE
W/ AIR CONDITIONER

METHOD 2
Energy? 88.53 (@ n=0.25)
Transm.Eff? 0.70
A.C. Power? 3 K W
Total Energy = 150.47 KWh

Power? 40.0 Kw

Driving time? 8.00 h
Veh.Weiqht?
Veh.Wei@ht:l  =

1400 Kg
350 Kg (Target battery and rx weight)

Sensit.?acz3rgL . 0% (of the Spec.2 and Spec.?)

ETJ - .
Cesigned. f=r 80% DOD of the battery.

Na-S jCS2L) 1959 Kg i88.1 IKJdh 25-i -7 K-d
Xi-?4 (JJi?225) 3549 Kg 188.1 KWh
xi-z,? (Zelcs-Remy) 3617 Kg 188.1 huh

yi.;
_ -

Kiy
:I-

P b - A C (zy-5") 5878 Kg 188.1 KWh 3 64 . 4 KX
DS-AC  * .* (SC-j-J:  2 0 0 ) 8549 Kg 188.1 KWh 58 4 . 0 :Kx

HV :
Designed Izr 30% DOD cf the battery.

?la-S ; 22T,; 162 Kg 15.5 KXh 2i.O IXf
Y-7-Ai 213 Kg 152.0 KWh 13.0 ~~~

--_--__--___--_---_-----------------
375 Kg 157.5 mih 43.0 F-z?

‘Ii-?= ;,:Tz’225j 191 Kg 10 . 1 :KXh 2i.5 iGf
“<-- 213 Kg 152.0 KWh 13.5 Xv

______________-___------------------
404 Kg 162.1 iC;vh 40.0 SIG

Ni-Zn (3elzc-Remy)
r:i

Pb-Ac (ZV-5T)
rx

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

175 Kg 9.1 KWh 21. 0 m
213 Kg 152.0 KWh 19.0 KX

__________________------------------
388 Kg 151.1 KWh 40.0 237

339 Kg 10.8 KWh 21.0 Ki173
213 Kg 152.0 KWh 19.0 :zc;v'

----__--___-__--__------------------
552 Kg 162.8 KWh 40. 0 Kw

263 Kg 5.8 KWh 21.0 KW
213 Kg 152.0 KWh 19.0 KW

--__-___--__--__------------------ ---
476 Kg 157.8 KWh 40.0 Kw
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(120mi)
DESIGNS: LOCAL BUS
W/ AIR CONDITIONER

NETHOD 2
Energy? 180.43 (@ n=0.25)
Transm.Eff? 0.70
A.C. Power? 28 KW
Total Energy = 624.00 KWh

Power? 175.0 Kw

Driving time? 13.08 h
Veh.Weight? 13605 Kg
Veh.Weight/J = 3401 Kg (Target battery and rx weight

Sensiz.?actDr? 0% (of the Sz;ec.S and Spec.P)

EV:
Designed for 80% DOD of the battery.

Y ,a-S ( CSTL) 8125 Kg 780.3 iC;Qh 1056.2 Kw
Ni-r'n_ p17225; 147i7 Kg 780.0 KWh 1618 . 9 Kw
Ni-Zn (3eico-Remy; 15000 Kg 780.0 KWh i800.0 Xv
Pb-*l-c (ZV-S;r) 24375 Kg 780.0 KWh 1511.2 KW
"S-AC (GC-6-J-200) 35454 Kg 780.0 KWh 2836.4 Kw

HT7:
n;/esigned :'zr 30% COD of the batter:,.

Na-S (,zspL;) 977 Kg 93.8 KWh 127.0 KW
r&c . 387 Kg 627. 8 KWh 48. 0 Kw

_________________-------------  ------
1364 Kg 721.6 KWh 175.0 ,x77

>,J i - 7 52A- (JJI7225; 1155 I(g 61.2 KWh 127.0 lw
x-:: 387 Kg 627.8 KWh 48.0 Kw

______________----------------------
1542 Kg 639.0 Kdh 17 5 . 0 :Kw

Ni-Zi? (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 (3V-ST) 2048 Kg 65.5 KWh 127.0 KW
rx 387 Kg 627. 8 KWh 48.0 KW___________--___---------------  -----

2435 Kg 693.4 KWh 175.0 Kw

Pb-Ac (GC-5V-200) 1588 Kg 34.9 KWh 127.0 KW
rx 387 Kg 627.8 KWh 48.0 KW

---______---__----------------------
1975 Kg 662.8 KWh 175.0 Kw
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DESIGNS: INTERCITY BUS
W/ AIR CONDITIONER

METHOD 2
Energy? 764.05 (@ n=0.25)
Transm.Eff? 0.70
A.C. Power? 20 Kw
Total Energy = 1251.50 KWh

Power? 300.0 Kw

(480mi)

Dri-ring 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.P)

ET7 :
Designed for 80% DOD of the battery.

Xa-3 (CSPI;) 16296 Kg 1564.4 KWh 2118.4 KW
Xi-?? (NIF225) 29517 Kg 1564.4 KWh 3246.8 KW
?J i - Zn (Delco-Remyj 30084 Kg 1564.4 KWh 3610.1 KW
Tb-*Ac ; ,3v-5.T) 48887 Kg 1564.4 KWh 3031.0 KW
F'b-AC (GC-6-V-200) 71108 Kg 1564.4 KWh 5688.6 KW

F7 :
Designed for 80% ZCD of the battery.

Na-S (CSPL) 1077 Kcj 103.4 KWh 140.0 KW
“C -. 1055 Kg 1280.0 KWh 160.0 KW

_________________-__----------------
2132 Kg 1383.4 KWh 300.0 Kw

21 i - In (Delco-Remy)
rx

Tb-AC (EV-5T)
TX

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

1273 Kg 6 7.5 KWh 140.0 Kw
1055 Kg 1230.0 KWh 160. 0 KW

_---__-___-_---_--------------------
2328 Kg 1347.5 KWh 300.0 Kw

1167 Kq 60.7 KWh 140.0 KW
1055 Kg 1280.0 KWh 160.0 KW

_--__--___-__-___-------------------
2222 Kq 1340.7 KWh 300. 0 KJ

2258 Kg 72.3 KWh 140.0 KW
1055 Kg 1280.0 KCY'h 160.0 KW

____-________--_---_----------------
3313 Kg 1352.3 KWh 300.0 Kw

1750 Kg 38.5 KWh 140.0 KW
1055 Kg 1280.0 KWh 160.0 KW

_-___________--__-------------------
2805 Kg 1318.5 KWh 300.0 Kw
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APPENDIX G. PRACTICAL LIMITATIONS OF
ENGINE-GENERATOR SETS



Simulation SAE "D" circle

TITLE:

Cd: 0.32
Area(m2): 1.84
Ur: 0.009
Mass(Xg): 1791

ETV-1

CONSTANT SPEED INFORMATION
Range: 0 mi
%dist.cn grd 0.0%
Vconstanc: 0 mi/h

CYCLE INFORMATION
Range: 100 mi
%dist.grdl: 0.0%
%dist.grtiZ: 0.0%
t(ac): 28 s
t(c): 50 s
tic3i : IsO s
tibrj :
Vcruis2

9 s
a5 mi,‘h

FORCES AXALYS IS
Fen: 157.97 N
Fen u~/zrl: 157.97 N
Fen dii;/(=rl: 157.97 N

Fat: 1590.33 N
Fat upc/qrl: 1590.33 N
Fat dw/c;rl: 1590.33 N
Fat up,/gr2: 1590.33 N
Fat dx,'zr2 : 1590.33 N

i;rv-.& .dL . 303.35 N
FCr up/qrl: 303.85 N
Fcr dw,'grl: 303.35 x
Fcr upjGr2: 303.85 N
FCF dw/ar' : 303.85 fi1
Fco: ' -
Fco up/grl:
Fco dw/arl:

0.00 N
0.00 N
0.00 N

Fc:, u&$2: 0.00 N
Fco dw/gr2: 0.00 N

Fbr: -3384.50 N
Fbr up/grl: -3384.50 N
Fbr dw/qrl: -3384.50 N

r(Xg/m3):
Gradel(%):
Grade2(%):
Reg.Brake (3):

1.225
0.0%
0.0%

0.25

disxjc$cl(czbr): 191.07 zl
Total c'1:e dist: 1173.21 x
+c;~clss needed: 108.34

Fbr upjgr2: -3384.50 N
Fbr dw/gr2: -3384.50 N
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POWER ANALYSIS
Pen:
Pen up/grl:
Pen dw/grl:

Pat:
Pat up/grl:
Pat dti/grl:
Pat up/gr2:
Pat dw/gr2:

Per:
Per up/grl:
PC?Z dw/arl:
Per up)+:
Per dw/gr2:

Pco:
Pco up/grl:
Pco dw/grl:
PC0 upjgr2:
Pco dw/qr2:

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

ENERG'I ANALYSIS

0.00 Kw
0.00 Am7
0.00 Kw

31.99 Kw
31.99 KW
31.99 rbd
31.99 Kw
31.99 KW
6.11 KW
6.11 KW
6.11 Kw
6.ii -m
s . il. Ixw
0.00 'Kw
0.00 :KN
0.00 Kw
0.00 'Kw
0.00 Kw

-62.33 -KW
-62. 33 Kw
-62.33 IG'l
-62.33 I‘m
-62.33 :Kw

-max-
-max-
-max-
-max-
-max-

-max-
-max-
-max-
-max-
--?&lax-

Reg.Srk n=l Rag.Brk n=n NO Reg.3rk

Ecn: 0.000 0.000 0.000
ECTI up/Sri: 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0
Ecn dw/grl: 0.300 0.000 0.000

Eat: 13 .539 i7 53Q
Eat up/gr:: 0.000 xooi

13.539
0.300

Eat dw/grl : 0.000 0.000 0.000
Eat upjgr2: 0.000 0.000 0.000
Eat dw/gr2: 0.000 0.000 0.000

Ecr: 9.238 9.238 9.238
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: 0.000 0.000 0.000
E CO dw/gil: 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: -8.480 -2.120 0.000
Ebr up/grl: 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 14.297 20.657 22.777
0.143 0.207 0.228 KWh/mi
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Simulation 60 mph

TITLE:

Cd: 0.32
Area(m2): 1.84
Ur: 0.009
Mass(Xg) : 1791

ETV-1

CONSTANT SPEED INFORMATION
Range: 100 mi
%dist.on.grd 0.0%
Vconstant: 50 mi/h

CYCLE INFOWATICN
Range: 0 mi
%dist.grdl: 0.0%
%dist.grd2: 0.0%
t(ac): 28 s
t(cr): 50 s
t(m): i0 s
t(br) : 9 s
vcruise : 45 si/h

FORCES ANALYSIS
Fen: 417 .3i N
Fen up/grl:
Fen dTw/'grl:

Fat:
Fat up,/grl:
Fat dw/c;rl:-
Fat utI/gr2:
Fat dG'/gr2 :?;cr:
F.cr up/gri:
Fcr dw/gri :
FCr u;=/gr2:
7777 &-)gr2 :A UL

Fi-o:
Fco up/grl:
F CO dw/gri:
Fco up/gr2:
Fco dw/gr2:

Fbr:
Fbr upjgrl:
Fbr dw/grl:
Fbr up/gr2:
Fbr dw/gr2:

417.3i N
417.31 N

1590.33 N
1590 .33 N
1590.33 N
1590.33 N
1590.33 N
303. 85 N
303.85 N
303. 85 N
303. 85 N
303.85 N

0.00 N
0.00 N
0.00 N
0.00 N
0.00 N

-3384.50 N
-3384.50 N
-3384.50 N
-3384.50 N
-3384.50 N

r(Xg/m3):
Gradel(%):
Grade2(%):
Reg.Brake (3):

1.225
0.0%
0.0%

0.25

icyc1es needed :
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POWER ANALYSIS
Pen:
Pen up/grl:
Pen dw/grl:

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

Per:
Per up/grl:
Per dw/grl:
Per up/gr%:
PC!r dw/gr2:

Pco:
PC0 up/grl:
Pco dw/grl:
PC0 up/gr2:
Pco dw/gr2:

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

ZXERG'!.  ANALYSIS

11.19 KW
11.19 K‘s
11.19 KW
31.99 KW
31.99 T.CW
31.99 Kw
31.99 KW
31.99 KW
6.11 KW
6.11 KW
6.11 KW
6.li KW
6.11 KW
0.00 Kw
0.00 IQ7
0.00 Kw
0.00 Kw
0.00 Kw

-62.33 Kid
-62.33 KW
-62.33 KW
-62.33 Fd
-62.33 KW

-max-
-max-
-max-
-max-
-max-

-max-
-max-
-max-
-max-
-max-

Reg. Brk n=l 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/gr? : 0.000 0.000 0.000

Zac: 0.000 0.000 0.000
Eat up/grl: 0.000 o.oco 0.000
Eat dw,'grl: 0.000 0.000 0.000
Eat up/gr2: 0.000 0.000 0.000
Eat 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/grl: 0.000 0.000 0.000
Eco dw/grl: G.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/grl: 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 18.652 18.652 18.652
0 . 1 8 7 0.187 0.187

KWh
KWh/mi
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GASOLINE CONSUMPTION

Vehicle : Hybrid Automobile based on the ETV-1
Battery E.? 15.44
RX gas/KWh? 0.15

KWh (Going into 80%DOD)
gal/KWh

Cycle ? SAE I'D"
E/mi ? 0.207 KWh

0.295 KWh
0.406 KWh

Vavg ? 27.11 mph

AIR CONDITIONING: OFF
Driving

Dist. Time
(miles) (hours)
---e-e- -------

30 1.11
60 2.21
90 3.32

120 4.43
150 5.53
130 6.64
210 7.75
240 3.35
270 9.96
300 11.07
330 12.17
360 13.23
390 14 .39
420 15.49
450 16.60
430 17.71

Total RX

(for propulsion)
(including transm.eff=0.7)
(plus Air Conditioning,3KW)

Energy Energy
(mh) (mhl

------- ---a---

3.85 0.00

17.70 2.26
26.55 11.11
35.40 19.96
44.25 23.31
53.10 37.66
61.95 46.51
70.80 55.36
79.65 64.21
33.50 73.06
97.35 3 1.91

106.20 90.76
115.05 99.61
123.90 103.46
132.75 117.31
141.63 126.16

AIR CONDITIONING: ON
Driving

Dist. Time
(miles) (hours)
------- -------

30 1.11
60 2.21
90 3.32

120 4.43
150 5.53
130 6.64
210 7.75
240 3.85
270 9.96
300 11.07
330 12.17
360 13.23
390 14.39
420 15.49
450 16.60
430 17.71

Total
Energy
(mh)--e--w-
12.17
24.34
36.51
43.63
60.85
73.02
35.19
97.36

109.53
121.70
133.37
146.04
158.21
170.33
182.55
194.72

RX
Energy
(mh)----D-w
0.00
3.90

21.07
33.24
45.41
57.53
69.75
81.92
94.09

106.26
113.43
130.60
142.77
154.94
167.11
179.23

RX size (KW)
6.0 12.0 13.5

RX running (hours)
-a---- ------

0.00 0 . 0 0
0.38 0.19
1.35 0.93
3.33 1.66
4.30 2.40
5.23 3.14
NA 3.83
NA 4.61
NA 5.35
NA 5.09
NA 6.33
NA 7.56
NA 8.30
NA 9.04
NA 9.73
NA 10 .51

--m--m
0.00
0.12
0.60
i-03
1.56
2.04
2.5i
2 QQ.A>
3.47
3.35
4.43
4.91
5.33
5.36
6.34
5.32

RX
6. 0

size
12.0

‘KW)
12.5

RX running (hours)
------

0.00
1.43
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

---em-

0.00

0.74
1.76
2.77
3.73
4.80
5.31
6.33
7.34
3.85
9.87

10.33
11.90
12.91
13.93
14.94

------
0.00
0.43
1.14
1.30
2.45
3.11
3.77
4.43
5.09
5.74
6.40
7.06
7.72
3.37
9.03
9.69

Gasoline
used

(Gal)
-------

0.000
0.339
1.666
2.994
4.322
5.649
6.977
3.304
9 .53i

iO.959
12.236
13.614
ii.942
16.269
i7.597
i3.924

Gasoli-7-e
used

(Galj (mi/gal;
------- __------

0.000 ERR
1.335 24.3
3.160 23.5
4.936 23.1
6.311 22.0
3.637 20.3

10.462 20.1
12.233 13.5
14.113 13 e 1
15.939 12.3
17.764 13.6
19.590 13.4
21.415 13.2
23.241 13.1
25.066 18.0
26.392 17.3
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GASOLINE CONSUMPTION

Vehicle : Hybrid Automobile based on the ETV-1
Battery E.? 15.44 KWh (Going into 80%DOD)
RX gas/KWh? 0.15 gal/KWh

Cycle ? 60 mph
E/mi ? 0.187 KWh

0.266 KWh
0.316 KWh

Vavg ? 60 mph

AIR CONDITIONING: OFF
Driving Total RX RX size (KW)

Dist. Time Energy Energy 5.0 12.0 18.5
(miles) (hours) (mh) (Fdh) RX running (hours)
------- ------- ------- ------- ------ ------ ------

30 0.50 7.99 0.00 0.00 0.00 0.00
60 1.00 15.99 0.55 0.09 0.05 0.03
90 1.50 23.98 8.54 1. 42 0.71 0.46

120 2.00 31.97 16.53 NA 1.38 0.89
150 2.50 39.96 24.52 NA 2.04 1.33
180 3.00 47.96 32.52 NA 2.71 1.76
210 3.50 55.95 40.51 NA 3.38 2.19
240 4.00 63.94 48.50 NA NA 2.62
270 4.50 71.94 56.50 NA NA 3.05
300 5.00 79.93 64.49 NA NA 3.49
330 5.50 87.92 72.48 NA NA 3.92
360 6.00 95.91 80.47 NA NA 1.35
390 6.50 103.91 88.47 NA NA 4.78
420 7.00 111.90 96.46 NA NA 5.21
450 7.50 119.89 104.45 NB NA 5.65
480 8.00 127.89 112.45 NA NA 6.08

AIR CONDITIONING: CN
Driving

Dist. Time
(miles) (hours)
-e----B -w-w---

30 0.50
60 1.00
90 1.50

120 2.00
150 2.50
180 3.00
210 3.50
240 4.00
270 4.50
300 5.00
330 5.50
360 6.00
390 6.50
420 7.00
450 7.50
480 8.00

Total
Energy
(mh)-------
9.49

18.99
28.48
37.97
47.46
56.96
66.45
75.94
85.44
94.93

104.42
113.91
123.41
132.90
142.39
151.89

(for propulsion)
(including transm.eff=0.7)
(plus Air,Conditioning,3KW)

RX
Energy
(wh)_----we
0.00
3.55

13.04
22.53
32.02
41.52
51.01
60.50
70.00
79.49
88.98
98.47

107.97
117.46
126.95
136.45 NA NA 7.38

RX size (:id)
6.0 12.0 18.5

RX running (hours)
_----- ------ ------

0.00 0.00 0.00
0.50 0.30 0.19
NA 1.09 0.70
NA 1.88 1.22
NA NA 1.73
NA NA 2.24
NA NA 2.76
NA NA 3.27
NA NA 3.78
NA NA 4.30
NA NA 4.81
NA NA 5.32
NA NA 5.84
NA NA 6.35
NA NA 6.86

Gasoline
used

(Gal) (mi/gal)
------- --------

0.000 ERR
0.082 733.0
1.281 70.3
2.480 48.4
3.679 40.8
4.878 36.9
6.077 34.6
7.275 33.0
8.474 31.9
9.673 31.0

10.8'72 30.4
12.071 29.8
13.270 29.4
14.469 29.9
1 5.668 28.7
16.867 28.5

Gasoiine
used

(Gal) (mi/gal)
------- --------

0.000 ERR
0.532 112.8
1.956 46.0
3.380 35.5
4.804 31.2
6.228 28.9
7.652 27.4
9.075 26.4

10.499 25.7
11.923 25.2
13.347 24.7
14.771 24.4
16.195 24.1
17.619 23.8
19.043 23.6
20.467 23.5
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MOBILE SOURCE EMISSIONS

Vehicle :
Battery E.?

Hybrid Automobile based on the ETV-1
15.44 KWh

Cycle ? SAE "D"
E/mi ? 0 . 2 0 7  KWh (for propulsion)

0.295 KWh (including transm.eff=0.7)
0.406 KWh (plus Air Conditioning,3KW)

Vavg ? 27.11 mph

Emiss.? 15.2 (g/hp.hr)HC 4.97 (g/hp.hr)NOx
250 (g/hp.hr)CO

Comment: Small Engine

AIR C3NDITIONING: OFF
Driving Total

Dist. Time Energy
(miles) (hours) (mh)------- ----S-B e-w----

30 1.11 8.85
60 2.21 17.70
90 3.32 26.55

120 4.43 35.40
150 5.53 44.25
180 6.64 53.10
210 7.75 61.95

RX
Energy
(mh)-------
0.00
2.26

11.11
19.96
28.81
37.66
46.51

18.5 EMISSIONS
(KW)RX (grams/mile)
(hours) HC co NOX
______ _------- -------- --------

0.00 0.000 0.000 0.000
0.12 0.767 12.623 0.251
0.60 2.515 41.369 0.822
1.08 3.389 55.742 1.108
1.56 3.913 64.366 1.280
2.04 4.263 70.115 1.394
2.51 4.513 74.221 1.476

Limit @ infinite driving distance = 6.Oil 98.861 1.965

RX running all the time,
(more energy than needed) . . . . . . . = 13.904 228.688 4.546

AIR. CONDITIONING: ON
Driving Total RX 18.5 EMISSIONS

Dist. Time Energy Energy (KW)RX (grams/mile)
(miles) (hours) (mh) (KWh) (hours) HC co NOx

-----w- w-----e _-e--e __---_-- ---w---e --------_---__- _-we---
30 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 y3.24 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

Limit @ infinite driving distance = 8.265 135.945 2.703

RX running all the time,
(more energy than needed) . . . . . . . = 13.904 228.688 4.546
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MOBILE SOURCE EMISSIONS

Vehicle : Hybrid Automobile based on the ETV-1
Battery E.? 15.44 KWh

Cycle ? SAE "D"
E/mi ? 0.207 KWh (for propulsion)

0.295 KWh (including transm.eff=0.7)
0.406 KWh (plus Air Conditioning,3KW)

Vavg ? 27.11 mph

Emiss.? 1.9 (g/hp.hr)HC 3.9 (g/hp.hr)NOx
40 (g/hp.hr)CO

Comment: Improved Engine

AIR CONDITIONING: OFF
Driving Total

Dist. Time Energy
(miles) (hours) (mh)------- ------- -------

30 1.11 8.85
60 2.21 17.70
90 3.32 26.55

120 4.43 35.40
150 5.53 44.25
180 6.64 53.10
210 7.75 61.95

RX
Energy
(mh)----w-e
0.00
2.26

11.11
19.96
28.81
37.66
46.51

la.5 EMISSIONS
(KW) RX (grams/mile)
(hours) HC co NOx-e---e -------- -------- --------
0.00 0.000 0.000 0.000
0.12 0.096 2.020 0.197
0.60 0.314 6.619 0.645
1.08 0.424 a.919 0.870
1.56 0.489 lo.298 1.004
2.04 0.533 x.218 1.094
2.51 0.564 ii.875 1 .5a

Limit @ infinite driving distance = 0.751 15.818

RX running all the time,
(more energy than needed) . . . . . . . = 1.738 36.590 3.568

AIR CONDITIONING: ON
Driving Total

Dist. Time Energy
(miles) (hours) (mh)-----mm ------- ----e-w

30 1.11 12.17
60 2.21 24.34
90 3.32 36.51

120 4.43 48.68
150 5.53 60.85
180 6.64 73.02
210 7.75 85.19

RX
Energy
(mh)-a-----
0.00
a.90

21.07
33.24
45.41
57.58
69.75

la.5
(KW)RX
(hours)------ --
0.00
0.48
1.14
1.80
2.45
3.11
3.77

EMISSIONS
(grams/mile)

HC co_____- -------- --
0.000 0.000
0.378 7.953
0.596 12.553
0.705 14.852
0.771 16.232
0.815 17.152
0.846 17.809

NOx
------
0.000
0.775
1.224
1.448
1.583
1.672
1.736

Limit @ infinite driving distance = 1.033 21.751 2.121

RX running all the time,
(more energy than needed) . . . . . . . = 1.738 36.590 3.568
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MOBILE SOURCE EMISSIONS

Vehicle : Hybrid Automobile based on the ETV-1
Battery E.? 15.44 KWh

Cycle ? SAE "D"
E/mi ? 0.207 KWh (for propulsion)

0.295 Kwh (including transm.eff=0.7)
0.406 KWh (plus Air Conditioning,3KW)

Vavg ? 27.11 mph

Emiss.? 0.2 (g/hp.hr)HC 0.4 (g/hp.hr)NOx
4 (g/hp.hr)CO

Comment: 3-Way Catalyst

AIR CONDITIONING: OFF
Driving Total 18.5 EMISSIONS

Dist. Time Energy EneFiy (KW)RX (grams/mile)
(miles) (hours) (mh) (KWh) (hours) HC co NOx
------- ------- ------- ----m-w ------ ----w--e -------- ___-----

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

Limit @ infinite driving distance = 0.079 1.582 0.158

RX running all the time,
(more energy than needed) . . . . . . . = 0.183 3.659 0.366

AIR CONDITIONING: ON
Driving Total

Dist. Time Energy
(miles) (hours) (mh)_--m--e -e-e--- -------

30 1.11 12.17
60 2.21 24.34
90 3.32 36.51

120 4.43 48.68
150 5.53 60.85
180 6.64 73.02
210 7.75 85.19

RX
Energy
(mh)-------
0.00
8.90

21.07
33.24
45.41
57.58
69.75

18.5
(KWRX
(hours)------ --
0.00
0.48
1.14
1.80
2.45
3.11
3.77

EMISSIONS
(grams/mile)

HC co.------ -------- --
0.000 0.000
0.040 0.795
0.063 1.255
0.074 1.485
0.081 1.623
0.086 1.715
0.089 1.781

NOx------
0.000
0.080
0.126
0.149
0.162
0.172
0.178

Limit @ infinite driving distance = 0.109 2.175 0.218

RX running all the time,
(more energy than needed) =. . . . . . . 0.183 3.659 0.366
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