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Influence of Diffusion Layer Porosity on PEMFC Performance in Parallel Flow Field
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Abstract: In order to study the effect of diffusion layer porosity on the performance of proton exchange membrane fuel
cell, the performance curves, gas concentration distribution and liquid water distribution of traditional parallel flow field
and slope parallel flow field were numerically simulated and analyzed by using computational fluid dynamics commercial
software ANSYS Fluent under the conditions of different diffusion layer porosity (0.3, 0.5 and 0. 7). The results showed
that the performance difference of each case was small at high potential, and the performance difference was large at
medium and low potential. The greater the porosity of the diffusion layer, the better the performance of proton exchange
membrane fuel cell. When the porosity was 0. 3~0. 5, the maximum growth rate of current density was 9. 03%. When the
porosity of the diffusion layer is high, it is conducive for the reaction gas to pass through the diffusion layer, which
increases the oxygen concentration in the catalytic layer and promotes the electrochemical reaction in the fuel cell. With
the increase of the pores in the diffusion layer, it can more effectively promote the transmission of reaction gas. The higher
the water content in the channel, the more conducive to the discharge of liquid water. Compared with the traditional

parallel flow field, in the slope parallel flow field, the cell performance is better, the oxygen distribution is more uniform,
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the gas flow rate in the flow channel is greater, the drainage effect is better, and the current density growth rate is the

largest at a porosity of 0.7, up to 28.79%.

Keywords: proton exchange membrane fuel cell; porosity; slope; numerical simulation
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Fig.1 Geometric model of PEMFC
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Table 1 Main geometric parameters of PEMFC

JURT & 5/ mm HG TR B FATHRS

(Case 1/2/3) (Case 4/5/6)
EAMKE 50 50
E RN 50 50
LRI B 2 50
AAE S w=1 w=1

RCR=Y 4 H=1H,=1 H =1,H,=0.3
AR HEBE 0.2 0.2
U V-V 0.01 0.01
T RSB 0.05 0.05
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Table 2 Main operating parameters of PEMFC
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Fig.2 Model validation
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Table 3 Grid-independence verification
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0.15 2.135 0.8
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Table 4 Current density growth rates

o, 25 M JUmR BREEKE/ %
ByRE 0.3~0.5 7.43
ik 0.5~0.7 3.99
Hylmid 0.3~0.5 9.03
HyAE 0.5~0.7 4.69
G-k 0.3 25.74
G- 4ok 0.5 27.61
L 0.7 28.79
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