BARE 2
201342 A

W& K %% ®M0E R %ED
JOURNAL OF TONGJI UNTVERSITY(NATURAL SCIENCE)

Vol. 41 No. 2
Feb. 2013

B RS, 0253-374X(2013)02-0264-07

DOIL;10. 3969/]. issn. 0253-374x. 2013.02. 019

15 kW RF X #EMP Bt LZ SN ERSHE
GRM L E AL RRALR A

(1. AR HEEE, B3 201804; 2. MW A% FHERETRSL, L 201804;
3. WP % thifideps, MY 200092; 4. FYE¥IEE BRANE BALE], B 201804)

R Bar 1 BOER AR M BN SR DA K
B3 EBEMMM 45 kW E RPN R
(PEMFC) B bl 480, i R RIBI A TIRZ M2
W, #H TR ETTEREE, 8 L RER B R RIT. AR
PR ESIRBFRMARA DESRIRREN
Yie e B, fein E B BE T AT T LA S HE BB R 4R I 2R
B AR AT, O BEIRARNT, O T IRB L A R 5k
FERE , BEE X MRS AL , BR AR A OSSR
AT BRRe A TR SRR B, A B R R A KR
RE.

K@ BT REERNEBRIL, B8 5 R, SR
¥

PES¥ES . TP 15 XWARE: A

Modeling and Simulation of a 45 KW Proton
Exchange Membrane Fuel Cell Engine

GAQ Kunpeng', ZHANG Tong“*®, HUANG Chendong®,
ZHOU Sulb

(1. College of Automotive Studies, Tongji University, Shanghai
201804, China; 2. Clean Energy Automotive Engineering Center,
Shanghai 201804, China; 3. Sino-German Postgraduate School,
Shanghail 200092, China; 4. SAIC Motor Co. Lid. , Shanghai 201804,
China)

Abstract; A mathematic model for a 45 kW proton exchange
membrane fuel cell (PEMFC) engine system was established,
including a fuel cell stack and a reacting gases supply
subsystem as well as a water/thermal management
subsystem. An error correction term was introduced to
improve model accuracy in calculating the stack voltage.
Subsequently, the model was validated experimentally. The
coolant temperature at stack inlet, air exocess ratio and air
pressure at cathode inlet were employed as the manipulating
variables, meanwhile, the corresponding sensitive analysis
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and systematic response were made under the given current
densities. The simulation results show that the coolant
temperature at stack inlet was proposed to reduce
appropriately, while the air pressure at cathode inlet to be
regulated as high as possible to obtain a better performance of
the PEMFE engine system; in order to maintain rational stack
temperature, the water/thermal management subsystem
should be controlled effectively.
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Fig.2 Demonstrative structure of a shell-and-tube
type gas-to-gas membrane humidifier
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