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Design Parametric Analysis of PEM Fuel Cell and Hybrid Systems
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Abstract

Performance of PEM fuel cell systems and hybrid systems combining a PEMFC with a gas turbine
have been evaluated. Two different reforming methods(steam reforming and autothermal reforming)
were considered. Performances of fuel cell systems with two reforming methods were compared and
effects of various design parameters on the system performance were investigated. Configurations of
PEM fuel cell systems with two reforming methods have been revised to accommodate a gas turbine,
resulting in PEMFC/GT hybrid systems. Performance of the hybrid systems were analyzed and
compared with those of PEM systems. Influences of major design parameters on the hybrid system
performance were also investigated.

i TT N YT LR

Ur : AR0|8E

ATR  : AE7A3 VoA

GT  : 7t2gn W .=

I AR Teony - BHEE

LHV  : A9zd® Ngen  + FAVIEE

m : AFNE T : 7NAELE

n E5F Ny Eas

OCR At /d 5]

PR N St X}

PEMEC : 132 A8z dzdx AC . @®

POX F 843 DC . AR

SCR FZ7)/dgEN f R

2= = FC = 27

> 7R GT  : 7}2gw

HB . slolB =

t AGAR, 9, S E s ATER
E-mail : kts@inha.ac.kr 1L M2
L : (032)876-7307 FAX : (032)868-1716
+ 34 39, Qs Yt ] ]
“ @2 A A7 HZ A &R FHE A2 st




PEM d8dA 9 3slo]r g

Assl, 1EE DA Yool FutHz
A, E3] d5MA oA BopolA ztFLe wuwt
3 HAE3E 9% 24 d7st o) Rz o
= e A2y AgAX9 PEMFCY A&
e Y% 7= o8 RopiM o]FojA: Q
0® B3 278 A4 AdTFdezA A=
AR FaAol ZJlda 9lon PEMFC A&
Hel F43E 4 e, AN 70 2 A
Ahlg 7 582§ 10kwWwEY dadA A

<

BYE o)A m gt} AgAXNE A=Y
a3 F4E =t d5AE Wi E £57)
7| & (Steam Reforming, SR), 5 FA+3}7) A (Partial
Oxidation, POX), =<7 & (Auto-thermal Reforming,
ATR)o} SQlth. ATRS SR POX9e zqgoz
A% JHE WwHozH MA7] RERE 49
%0l gle Aol EAott. EF ATRS UE
AA7 el wis) we SR e Raz Az

T AoJA AR HAA 2" Hgst B
AT A PEMFCE 7|uteg T 7px) AAud
H(SR, ATR)2. 2 HAHE 10kWwFo 27 ud
A2dg ndyste Fa AAgetuE 83
e AJ2="o) A% vl 4t

H, HIde dsAXYG 7E driHES
Agstd d5& A7) AT solrgs A
2% gt A7 = @RsA Ay Folt}, 53
SOFC(ZAAIEE  ASHA|), MCFC(E§e4tg
ASAA) 5 128 ASAANGME d2HA 4
ZA2ENE A3 dtolrlz Al2®(hybrid
system)o] ZtF W3 gtk Ftolnz|dE F3lo
a&Po] Jteetr, P4 AT Alad 74
of wel Aolrt Ui Aoz dexm Yupt?
welx] B @GFe s PEMFCA|A 3dtolB 2| =3}
A 93 HeEY ARE By Y3 HHe
S8kt SR, ATRE ©|&3 2zt PEMFCH| 7}
2EWE F712 Agsle] PEMFC/GT 3ho|B.g)
288 Tt 4%E 438ty PEMFC

2. )\|¢‘Eé! __rLAC->| ol ool2|

= = O
2.1 PEMFC Al2H 74 g2 Jie
Ad8E "lgh(CH)S 7R@9Y oz = SR, ATR

5 7}AE s18ahth. SR-PEMFC Al 2®l(Fig. 1)
AME AA7Id A8 Bo] FFHD F3F7)

Aol dARMS &Y 449

Exhaust
Off-gas
Humi m Add CHA + Air
difier Qlz»
HHE
Air Blower 8 (58 Burner

=y

Water Pump WGS{ SR

CH4

SH,
EV)
[E

Add Air

Water Tank Watar

—

City Water
i Water Pump
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Table 1 PEMFC system reference design parameter

Reforming methods SR | ATR
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Fig. 15 Effect of TIT and PR on the
SR-hybrid system power
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