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Low-temperature Start-up Process of Fuel Cell
by a Catalytic Combustion Auxiliary Heating
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Abstract: A novel low-temperature start-up strategy was put
forward to solve the low-temperature start-up problems for
In this
strategy, the hydrogen and air premixed gas was first

the proton exchange membrane fuel cell system.

catalytic combusted outside of the fuel cell, and then the
combustion exhaust gas was put into the fuel cell cathode flow
field and the water flow field. An experimental platform based
on the start-up strategy was built, and the influence of the
reactant flow rate, hydrogen concentration and other
conditions on the fuel cell low-temperature start-up process
was investigated. The results show that the increase in the
reactant flow rate or the hydrogen concentration can shorten
the start-up time. With a flow rate of 3 L » min! and a
hydrogen volume concentration of 5%, the cell internal
temperature can rise from — 10 C to freezing temperatures
within 540 s.
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Fig.1 Fuel cell low-temperature start-up system platform

T B RS BN RR S SRR, Z TR
IR AZ AR BRI A » AL S L 2% P AEILR R R
IBNALE BT ZOR MR BE. Fr iR BE FE B0 BT BOR Y
BER T RERET 1 M2, - ERENER
MESEREHNRER SRR R DA%
R ZEREALS PR R R A AR AL BR PR RO RE. DL T B
JFESTT ) Ak 2 B S A RO oL T B AR SR S 8K 3
DA AR HL e, A B RO Y B AR U A K
7SR L S M 00 AR i i PR S S 9L B AR AL
R BE 5 B B SE i R 55 B A B A BT
RBNS SRR HL W sE SRR FEAL SR, BFFR B3
BREEN—10 C, ZEAKRREF, b FREARAR
BEBARG , 2 {5 SR A% BT 6 Y BE WA T 2R I .

2 RBEREHSH

2.1 BRASKKEHRE
B2 R REE N —10 °C, XA R B H

151

¢ 1L.min"! "

10r v 2L.min"! " o
a 3 L-min-! n

| ©4L.min"! L] 6° AAAA
= 5L.min"! PO A

[
]
]
[}
>

WA/ T
=
e

[ ] 0AV &

I-. 4
“10F eBe0888%°

1 L 1 i 1 L 1 |

0 200 400 600 800 1000120014001 600
[ /s

2 RAESKEMNBMEANIE

Fig.2 Effects of space velocity on cell temperatures
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Fig.3 Effects of mixture flow temperatures

on cell temperatures
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Fig.4 Effects of mixture hydrogen concentration
on cell temperatures
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Fig.5 Effects of heating methods on cell temperatures
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Fig.6 Effects the location of monitoring points on cell
temperature
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