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Abstract

PEMFC(Proton Exchange Membrane Fuel Cell) is a low temperature fuel cell and has many probabilities
of commercial use. However, water management is one of the serious technical problems for
commercialization. It is necessary to understand the relationship between operation conditions and water
behavior in PEMFC channel because it affects fuel cell performance. In this paper, the distribution of current
density according to inlet humidity condition is mainly observed and discussed. If the anode inlet is well
humidified, electro-osmotic drag is very active. For this reason, current density is very high at inlet side and
the distribution is non-uniform.
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Table 2 Inlet humidity condition

Tin RH X0 Case index
100% 0.54 1
80°C 75% 0.35 2
Anode
ne 50% 0.23 5
100% 0.30 3
70C
85% 0.26 4
90% 0.27 A
Cathode 70C 20% 021 B
25 2.5
g A — -— Caset: 80°C,100% S i B -+ Case1: 80°C,100%
® .0 t —«— Case2: 80°C,75% % ,obt +- Case2: 80°C,75%
a8 < <4 2~ Caso3: 70°C,100% g8 <’ 4 1 —a—Case3: 70°C,100%
% " « Cased: 70°C,85% 5 i -+~ Cased: T0°C,85%
E- 154 — +— CaseS: 80°C,50% E \ + - Case5: 80°C,50%
(] 1 [
‘@ h @
g 1.0} ‘_( 5 Electro-osmotic drag
= .2 1y Electro-osmotic drag =
§ 05 S 8
w el ®
LR D :
2 00 T T e— z -
Back diffusion
05 1 1 1 1 _05
0.0 0.2 0.4 0.6 08 1.0 1.0

x/L

Fig. 3 Net water transfer coeffeicient (@) through the straight middle line at y=0 and z=Z,, Cathode inlet

humidity : 90% (A) , 70% (B)
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Fig. 4 Membrane ionic conductiviy( 0 ,, S/m) through the straight middle line at y=0 and z=Z;, Cathode inlet

humidity : 90% (A) , 70% (B)
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Fig. 5 Activation overpotential( n,, V) through the straight middle line at y=0 and z=Z;, Cathode inlet humidity :

90% (A) , 70% (B)
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Fig. 6 Current density(I, A/cm?) through the straight middle line at y=0 and z=Z,, Cathode inlet humidity : 90%
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