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Performance Analysis of fuelcell/Battery Hybrid vehicles

Bong-Do Lee, Won-Yong Lee, Soo-Bin Han, Dong-Ryul Shin
Korea Institute of Energy Research,

Abstract - Fuel cell systems offer high energy
efficiencies for transportation application. In
addition, they can use alcohols and alternative
fuels as the fuel, while producing little or no
noxious emissions. Fuel cell-powered energy
source should be competitive in performance
characteristics and in capital and maintenance
costs with internal combustion engine systems.
From computer simulation program, battery
and fuel cell energy output and total power
profile, motor power. battery energy output,
fuel cell energy output. It simulates the
performance of fuelcell/battery powered energy
source operation over any user inputted transit
route cycle, and provides performance criteria
through user specifications for preliminary
design consideration.

.M 2

QRAA AxE 72 TALA wE nEEo|
W BAELS A WEex e 2ol Y ol
FRE 558 A9 gadel AgA77 98 A7t
A2 AN gws ARHD Aok oy wRUL
% Sdd HEA7)7) s QRBA/ZUA 2P
¥ FAQ 4% ANE 99 Zaad A2e 94
o 27x 9 ABRAY 9 Fed DL AU
7 229 9 WA GNFAT

B AFME A £04 8¢ 7% £2L
A4S A% 2o 29 BYE 2] fod dmd
A 2140 MY dAE 599 208 ABol
H 2mESols] PSPICES ol&dld Fastel 4%
A4 E FAPAGT. FAHE o 8o AYVELL A
=S FHE ABH H2E JEow oo 9B
A /307 Solue= A0 Y Ha B B4
& AERYD. e 29 B 2049 59 2o
e WA ME A9 AFS Foald FHA} &
2 £99 Be R¥e 9deln gon, B2 A6l
t dRAAZ Y¥EY 5AE gUdn 98 ¢ 4
e

2 aqos Aty ARAA/23 4% 75 F
Agol o3 558 $ RS J|How Fn, A
4 SlE B QA AcAsd B WS AAE 3
A5 ge el nEgol™ Felsk A9 gle 2
A 54 7189 283% Sdsed 19T 5 AL
Relct.

2.2 B

2.1 HRAX/FTX AA Mo SHAAY 1Y

A HHA AA FHAN2H M dRAA F
o F7HES A2)e A% Faho] g
7 876k o] AXHoR FIHZAE)
seM o FEE FEE 28T @
Atk ay R Bart Ay wEd
Fhye dBAAY WA FIsiel A
HAGe Hag ofrlstn R K3
e E7MestA @t ojnid Al
g AHgE AAlstn o555t
TR AT dudx] HEf Bx AAE

R
4
%y

2 N ob b g
-
®
1
% 4t

20 0t 0y E b o o mly
2,
oft 5 o 52
o, Iy HE b ol o
e
R 2
g X
™ o
X '
BOHN{)‘
1
AR

&
H T o
o
i)

rie olx'J
re

d o] &8 Axde yEHow 2
2= ol A9®E DC/DC AWES e 74
o, wAR Bz AA7F ARl Yok, Al xE
BAAE RaAst gAY 28 g A 9)e
A7) QA ARFL 2PIHEE TAH 9
A7 gy Zohe go] dmaxd Wy

Bz AxE AdA AR o ZHe 3
Bl el HW B Axe Tee] To
Bath. = wz Axe] 28 o] @A Hu

Ao eatel ERMoz FRHATh

2
Wﬁi:im

i e o R 0 o

SRS )

rg
| HH”;_
wmﬁﬂﬂ
T
o ofy F

%

2k
U N L 0
ok
W o ?{
8 oy o
E = 2
2P o
et
ri :1? r_iij
Ry b
g 25 o
R %
AT
J
w8
o o
> 9 O o

g B0 F e e T 2 L
™o g K
torg %o
pFo ey
o m‘bl‘
=
Bt
o
~

i ob X, o g x 10, [ W R of 2 Ok g,
R
i
2
X
>
by
o2,
2
™~
-
23
>
e,
i
i
o,
oS
[o]
O, -z 0 iy to,

R
s @
A ko
2
it

ofo rlo
i
]

2L
jul
[
&
i
i)
1o
ol
T
Avh
1 o
e
2
A
X,
l:o(v
to

A5 2dNE FHAoE o
2HA/E47 2E 7E 5449

m
énE
M

ERE

>

[

00 o,

=

o
)

ol

Ht

o

f

a2

¥

ki

o,

=
E
2
o3
lJ_t'

e

-3141-



FAE DO/DC EWHE 23t ARAAY 29 2
dg Aojgr. Ty Ao AxdlE e A
o E4HES Aojstelcl g AW, ARAAE Pl
o wet A%l WAL FFAE A AL BF A
2 AgeAn, FAAo] oid Fe Ao 23 ¥
a7} F7kshe W3 24 Al FAA7 A=A
Ao BAske 22% wasted AgHcl dx, ¥o
7 ki ghste Bt 9RAASYH AYL
FAVES Solof Bk $A, ARAA Aol
5 LHE(30-40%) & AT & Y=% T2
oF st3, ZAAE FPAel A% 43 A7t AR
YEE FAHolok B},

2.2 SHH 73t Ao

23 Aog AP A2AA/FHA) BF 7F $I9
of i@ Nzl AARAY, o BF 75 FAL
ARAA Y 28A ) Ra BY 54 welde A

-
7t F8d A Jigolr. ov] AET uig 2
2AAE Ao wiste Felde FEE F
o] SIAT, FAY 73 WHE FF3ede 9
daln, = A& 2 Y FY o 4% AS}E of
& 5 glok. waby ol F ko] WEo] AF gox
P A5 $3Y & URF 3] AT Ao Alade
T4 R o8 Ex¥ LZEo]d o] dasitt @
BAA/EZAA BF THY AEPN #E Aojsr]
AT ARBAY 9L £F £ FPA A dojye
&3 A2 wsFgn dgde vk Az dsg &
AA R A e HEF T mat Aol &
o d8AA &Y Ao AAE FAHA FH AHA o
T 29 38 HHAE AFsn, 2 dY HAA TR F
Aol Folgle & AsAAV ¥HE IS AL
Aojgct AdgdA g% FHA 53 AE AT FY
Az® AzEOls o FTAHE AA FEIHA AxA
Aol g FHaAol FPFH FHA G 7 FatAlo] 3
7 For TS .

dadx e FaAlo] AL FRAASG ZHA A
THIE AFE AAE T, T AR Azt A7)
W Rzt dhgel £eg AsdAAs AFAEE 3
3t DC/DC AHEHY £8$ ZAICE ojn A8
AR FaE AR FFeA R F3A 9 WA
AF7E A7A Hed, o F3A9 ¥d AFE FA
o BH AR7E 1A wrA] AWEHY £95E I
2tk FAA e AAe 22vt ¥od &9 AgL &
v 2x7 EE€5E TAFo] goid AL ou gy,
A =7t AS AFE xR0 WS de $31A
WAEA gv ddoln A8dAI FitE 9stn
Aok ddE d exrl AS ARE EET ES
He FAHA L 2xrt A AHEA 44 1A F
< drgd. wEd 39 dHdx Ak
DC/DC AW 4874 dgdAe &8 F7HA
NEE Ik BT A &7l A 4FE 2ES
Aol Wzl gle Ae X LAFY Wzl A9
Yo Eozlnz 2% WE FAE AL, dgAd
Aol g FAAL FA Aole d8IAAI} AR
He of 5 AFsa, 23X9 Fd dHe Zda
o Zgeol wel AaEy, old wet dadAdA dnt
Bgel 98 TFA 0k devkE 23 e

B off 18,0, flo

°]
=
©
[]
5

N

1

Lo, ofp

fo

e Ax

2.3 ARTX|/EZTX] SEH M

QEAA e Fatdl weh AF7E detd AFo] e
sto] Agho] FAdte AR ol AY 54L kA3 3l
. mebd $AlZ ddhe it wet Agke] wkA
o}, M2 F@A % ZECN 82 e 94 AY
€ A7) AdMe Ag A FA7 Basy olg

AN B A7 dEAR S} AR Aleld] F2H
g dasch

A5AX G 2HA2 FEA HHE A F2EI}
ge A% B2E v AFE UFoA aFIK
o #HHL 9% 2R AEY oA AZEH
PSPICEl 99 FAsHd. (28 2] HFZEHJL
AL do] F3 EF A AAzHN A AR
o A5 AAY B3I B SE4& BA £ A7l o
= 7129 $¥ Z7ld mE dWidMe £3R 9
AF7 ASstd 247 28 FH B FES
Pt 9o, FA AddHe dsAXI}F diE
28g 933z S ¢ £ Uk & F2H A7)
7t §& " g% 237t ¥3FR = msecs] G A
e JHND AA AFI F43 FTUMEIEA F3A
Aol Aadr) AFRRY. F, FAF ¥ Faho o
std AaAAgAN BFete He 3 FFAH =
i, 2AA e WE 2 FFPo= 3y BEF F
£ =X ZESl: PSS ¢ F U oJWyFH 98
A9 AFE HAE F74Ete R3] JUAE FFI
2 @M veElhd viel o) 43E) FAFez A
g3 glon, d5AR ALY RE AAM3 HAEE
& & g, &3 o) Ao oA FHA AG E A
F9] gho] 2 Ajzte] A Fox FHA4 AR B4
A gn Bass dhr 42 4 F U weEkA 98
ARG 24 solule FYY FEAL HAEY 2
Ie % 49 93 ddd Aol F2EI ghEo]
gage ¢ F U

(¥ 3)2 Ao F2E/ AHd A5AA/FHA
=949 A% B4 Mg =23y TR EF Q
BRAAAA AaEe 29 Ay AGEEEE =4
o Z2ARA Y AASY) 94T F2H 54 HEZE HxE
FRaAT. AL F2H 293 2ot A¥Pstd A
BAX 9 AY AFE Aojsted o]&dct. oA F
Y NEBHA I2E 7R s Ad8AX/FAA
slojr= FEYd P ¥3I Ed 54E HEIHA
o}

AEF oA AMe BxEg v AR Ao 2dS
o] &-8ted FEIYTH. =9 EAY HAY AAE =
£37] 9T IEFE Furl A ¥2H e
Hd Ao FEAFE AANA H 54 FEHA
o dAgAX9 FAAY AY @ AF A}E nFI}
A3, ¥4 29 Agte] AIE nAHAT. (28 4)
= dEAdAXg A Hde 448 F2HE AX
T B 2o AlEded BRE HoFd, F 23 A3}
QA F 0.05% A=Y AQANLE A e B3 FF
e Y, o 0.2% Foe E2EHA 9% ZL &
Ho] dojx3 U&S & + It

3.8 B

ABAR A|Age oA AYFREo] w3, AL
1 d3eH e I dA d8E AET F 3
. A7ghetA kgl o3 2AFY]) wE FI EA
A9l M&3A e Aol o] A9 AH3 87
A% A9 +48 FY7\H@el

B AdF7E dBAXE £44 7# F5HYAoR 1S
3, 2AXE Bz Yoz AHEstE dlo]BI=
e H4%S AR dF RezH, dsHA 9
2879 484 BdL 722 3lo, solEIY= 7Y
22 A% AL AT ABHIAE FYFA. ol
Esla £44 7#He Yo EH AsAR g FHXA
9] BEAL EMsigen, 13 W ®&3e 5Y
< A8AA Y FAX7} HH3) wjEHo] FHH FTF
sguad i dux] BFATRE sIReE AE ¥
& = AU

ol

2
°
B
=
=
Gl
A

Xu
fo I¥

tijo tlo 8,

-3142-



B2 3

(1) R. Landgrebe, Zen-ichiro Takehara,
Batteries and Fuel Cells for stationary and
Electric Vehicle Applications, The
electrochemical society, Inc. 1993.

{2] P. Lehman. and F. Barbir, Design and
performence of a proto- type fuel cell
powered vehicle, Fuel Cell Seminar Program
and Abstracts, courtesy associates, inc. pp
567, 1996

(3] E. Grecksch, A. Hammerschmidt, and T.
Moser, PEM fuel cells development and
comrmercialisation, Commercializing fuel cell
vehicles list of attendees, intertech
conferences, 1996

(4) B. E. Dickinson. T. R. Lalk, and D. G.
Hervey, Characterization of a fuel
cell/battery hybrid system for electric
vehicle(EV) applications, Electric vehicle
power system Hybrids Batteries Fuel cells,
pp 121, Aug., 1993

(5) 2AE4Y, o 94, oF= " dadA AFa A
AA 9 Eldd 457 KIER-981328, 1998

- .
uaNE) | 1®E| |oc p—_—
(HEe 83) ;@n &gﬁ }ian{ ,“_%I)
W | L; -
2 L%};‘*J 4 5
) 2 ExYe || @iy |
A=AN AviEN T*' g2 He || HorsH “‘L“'f‘f;

s s b

[ S A2H MO HER '

RSPV R 4 BH AN NS
5. eIHE MO sz 6. EHY FA S
7. 8N Q0 8Y 8 A2 BH B
9. 28 K && 10 A5 ¢z

{
{ LUES 23 SR NS 2 HENN SEA AN AE
1
|
i

J

(23 1) 48dA/334) 58 Al2de Ao Axe

>

(78 3) 9RAA/EAA 5543 A4

R S S S

T(R1) o 1{re2)

3 #.oas
{bopstay_avgiBe} v U(EBI:1}
Pime

(23 4) QRAN/ZAA 554 44 23

-3143-



