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Abstract

Cold start of proton exchange membrane fuel cell (PEMFC) in low temperature environment is a
main problem which limits the performances of PEMFC. Numerical simulations of a PEMFC system
for vehicles are carried out by using AMEsim software in this paper, and the cold start strategy and
performance of PEMFC at the low environment temperature are studied. 5 cold start strategies are
designed with the orthogonal method, by changing operation parameters such as the auxiliary
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preheating of heat accumulator and the heating modes of stacks, etc. Simulation results show that
the output power of PEMFC rise to 50% within 63 s at —20°C, start-up success rate is 100%, start-up
time is reduced by 81%, the cold start performance of PEMFC is improved significantly.
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T THRE RTHAE 53 ) RSB AL SEMR o ARPEHEAE 852t I J 57 7 —Fh 3k T- PR 25 e B IG5 R
B ) AR, X H A T0 & e B A B I R G B RIS AT I RIS, RINFEAIEATIRES T &
BRI EEA T SRR ENR R B ORIE BB S o ARARTTEE[9] T TR AR IS b 222 Im#ha
KA PR IR AR IR SR B R 7, B0 A SR 3 I I8 I IR A P IXUTR] SIE B0 38 B R T R 4 )
REBSTE—25°C L INE 3, HE B o, JBalnt AR . A RHINTIMAR SR, B HRETE-5CHR
DE3l, MAE-20C NEARH Lt B HE(AIZ 4T 100s hfe ik TAE .

B TR W 8 3077 6 b A k. A ERINRGE . BIRIRE . AN IE . RN
YYOUAIE[10] [11] 17 B3R T7 RIBAEAE “HRIATAIR " B = BOAS R FIHE IR 220 K ) 3, TR e
P T — B KA B 7 R “Cin VIR AN IR IR . s SRR T,
Peth 7B SR B)E SR Sy R S B R, AR B HEIR B SR ZE DT T, SR T BRI R
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TR R GRS ST R A, AN RGBT RR AR, PEMFC HUMER SRR N E, BUE
TN 60 KW, i KECE N 65%.
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Figure 1. Cold start system model diagram of PEMFC
1. PEMFC 2 B RGIEEE

2.2. PEMFC B R4 s
AR WEF R 1) WRSEAFESE, 2) R EKIHRRIEEA-5TC [12].
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Figure 2. Polarization curve comparison diagram
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Figure 3. Curve of quantity of heat production
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Table 1. Properties of trihydrate sodium acetate composites

1 KABEMNE S AR

R AR LRI FEIC AHAR 25 AR C FHAZTE1(J/g) SR/ (W/mIK)

KA BRI E 51 61 307.76 2.12
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Table 2. Table of simulation parameter values

=2 RFMR

B AT THLA TH B TH C
ZH 1. ERGRTHTTEI% 100 0
ZH2: WERIARL 10 185
ZH03: S HERUA 1 2
SH 4 PR R 1 2
ZH 5. FIRTRINFE wis 100 300 1000

Table 3. Orthogonal design table of simulated condition
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Figure 4. Comparison of experimental and simulation data
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Figure 5. Change of average stack temperature over time
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Figure 6. Change of temperature difference over time
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Figure 7. Change of average stack temperature over time
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Figure 9. Change of average stack temperature over time
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Figure 12. Change of temperature difference over time
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Figure 13. Change of humidity difference over time
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Figure 14. Change of average stack temperature over time
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Table 4. Comparison of simulation results of various programs
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