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Abstract An experimental investigation of fuel cells performance under different gravity conditions
has been conducted. An in situ visual observation of two-phase flow inside fuel cells in normal gravity
and microgravity has been performed, respectively, in a drop tower. The effect of gravity on mass
transfer in fuel cells was analyzed and discussed. The experimental results indicated that when the
fuel cells operate at high current density, its performance in microgravity is worse than it in normal
gravity condition. Carbon dioxide bubbles can not discharge in time from the flow channels because
of disappearance of buoyancy lift in microgravity condition. It results in a negative influence on the

mass transfer in direct methanol fuel cells.
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Fig.1 Influence of gravity on performance of a fuel cell
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Fig.2 Two-phase flow in a fuel cell in normal gravity
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Fig.3 Two-phase flow in a fuel cell in microgravity

SRAERERLRERILEY, ERREE
BUARES, MREARALKT IR i R 1 B A DR RO,
WHE A ERHERGLR/D. ERENFES, BE
R EHA, REAKENE, SERTEX. &
HREEERN, EEHAHEEREGAR.
KRB TEXEARGT, RERHIKEZEAS
BYER I LB 3, MRS ShME T <REE L.
MAEMENRMT, BIAWEKR, TEBZHERE, &
EXNED), MHHERREENEA, S REm, 0
SHEEFHRBFERK, 2MTENEHEERKY
<.

FEUBKAC RAFRLRAR) FZAHT
BAEREANMBEN A RN RS, HRFE—BR

o !r'
l ‘l
w &
4
2':-.4!*

 N-B A

(a) BHUE 25

(a) 2nd second after release

« . . -

(b) ®ilE 3s
(b) 3rd second after release
B 4 SR S7 2R T 7 R B 0] % A0 e, e P 480 08 A 7 1 O
Fig.4 Two-phase flow in anode channels of a fuel cell at

different moments in microgravity condition

5 T 7 (R B 22 2 R ek v e A3 LS P A
RITTLURIR: BBETRELL THENHHSE S,
BB RE B SRE SRR, SERT/D TR
BIEH. EMENRGT, BEERERER, REN
SHLTEFLIE I R TRAZ S BEAR /D, MR F B
BRERHE KR TSR X (K 4) .

3 4 #

(1) AXF RS REH%E, FRTEAER
STHRH B RU PR M B LR . XM E A MME
ARG TR E B R FAERS TR T
AT ST

(2) By EREE W i i o 74
W, BEmERKERL, TR R aE
K. LEREEEAR, EWENFEFRE B
BB K BRI A R B TR,

Q) EMENRAT, HEN MRS, BSH
o BB PP AR, e M R AR A I — BRI
PLIE PR R WIE SR BEAR /D, SR B B RE A
BB & T FRRGEE K.

£ % X W

[1] Guo H, Ma C F, Wang M H, et al. Heat and Mass Trans-
fer and Two Phase Flow in Hydrogen Proton Exchange
Membrane Fuel Cells and Direct Methanol Fuel Cells. In:
Shah R K eds. Proceedings of First International Confer-
ence on Fuel Cell Science, Engineering and Technology.
2003. New York: ASME, 471-476



