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Abstract: As an efficient and environmental-friendly power generation device, fuel cell exhibits great potential for
space applications. This paper summarizes and discusses space applied technologies of fuel cells in recent years in order
to promote further development of related industries and research. Water and heat management technologies in the
micro-gravity environment are discussed separately. It is found that the direction of the flow in microgravity and
arrangements of fuel cell have significant effect on its performance. The flow should be supplied from the opposite
direction. The micro-gravity environment has different effects on the performance of fuel cells with vertical placement,
horizontal placement (anode on top/cathode on top). Among these conditions, drainage of water is promoted in
horizontal placement (cathode on top) and vertical placement (much water produced). Furthermore, the advantages
and disadvantages of three common heat dissipation methods in space applications are compared, and suggestions about
material selection of heat pipe cooling are given. Finally, a brief introduction of renewable fuel cells is given as it is
currently receiving great attention in aerospace applications.
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Fig.1 Structure diagram of PEMFC

Jot - A2 4 JE AL 2 4 B AR A SR AR R A )
L s I = I R S 7 SR AT O L DT R U 1=
T3 o B A e 5 i el 4 SR IR Y A R, G ] 2
P s o BT (H ) 73 2 J5T 52 46 JB5E ik 15 5 i 36 78
ff Rk b, 2 )5 3 % B AR K 1 B UK & A
B KRG A BT B HY UK 348 I i iR 5
b AR FRAE S AT AR B T K 2 T A AE B
A7 A ) AT DL R T A 4 Bk B AR O e
AL 2 RO o TR, S T JB 1 S 4 B AR A R o
TR R ORI TARE T R PR

F
F F F
Q
F;C 0 S-OH
Il
0
F F F

2 ERBBMESN
Fig.2 Structure of Nafion-H

KB B T R T R R T M RE L K RS
SUIE AN Sl W S TOE U SR NP 87 S U R W /A O
F B Z 51 R AR vl % 005 R R R i TR
B AT 28 SORORE H 3l 19 2 3805 K A AN 2 ) 2
g 5T A B AR K BT A% R R R L A
R HL Tt 2R AL

R} LA AL 2 B A A A AR R A A
i B AT P A S P o Btk AR B R SR B L T
SR RE R XA R R R AR 2 LA ]
it S 1 S 3 5 AR HOUZ , BIA AR 20
L, T H A B2 I HAT WA R A

PEMFC ) TAE JE# & 3 fr s, H, 38 1o 85 8
A BHEALTE BB R 25 H -, HL 3 A0 L B I
28 B N Gk B, T H ) 28 o BT A8 4 B 5K B
W, 5 O, SR A K, i i o BB (B AR & A=
P S INE B S R A

BHAZ :H, = 2H " + 2 (1)
I@*&:%()2+2H*+2e*—>H20 (2)
AE\&EZHZ_’_OQ_’HgO (3)

TEBLSE NEF HR, B A JR L R S ) B T R ) AR AR
e AR 3 LUR T AR SR b, TR 2 il
A A B 3 TS AR L Y ) R A R A A
N 4 B B b 3 o T A M ofE R TR A T R
i R IR A

3 Z R MR R K 2

T LB T 1 B ok R o 4 K 4
T B3 IR A T AR 2 0 D 9 288
BEAHR T 0 PR e Al 5 87 A K 7



AR (R 3E30)

100 AEROSPACE SHANGHAI (CHINESE & ENGLISH)

o5 38 4 2021 4E45 1 1)

EAD =) ) I

w0 =

B ey

B3 RFXEBEREIELTIERE
Fig.3 Working principle of PEMFC
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Fig.4 Structure diagram of fuel cell stack
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Fig.5 Schematic of membrane-based static water

separation PEMFC
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Fig.7 Vertically placed structure diagram
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