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Study on effects of assembly pressures on the gas diffusion
layer for proton exchange membrane fuel cell
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Abstract: In order to obtain the optimum assembly pressure during the assembly of proton
exchange membrane fuel cell (PEMFC), a three-dimensional single channel PEMFC model has
been developed on the basis of finite element analysis (FEA) with a view to enhancing the
performance of PEMFC and extending its service life. Through the model, the deformation and
stress distribution of the gas diffusion layer (GDL) induced under different assembly pressures
were studied, simulating the deformation curve of the top of GDL. It is concluded that the
optimum assembly pressure is set in the range of 1. 5 MPa to 2. 0 MPa by combining the effects
of different assembly pressures on the deformation and porosity of GDL with the variations of
porosity in different positions after deformation of GDL.
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Fig.1 Single-channel PEMFC model
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Table 1 Parameters of single-channel PEMFC

S BAE
HLYh 1/ mm 50
FH Vil 5 ¥/ mm 2.5
B BH A XA A 55 B/ mm 1.5
BA L BH AR S A T8 5/ mm 1.5
BA BB AR I G S B/ mm 1.0
FF . BH A% P 502 B B/ mm 0.28
B BE A i b 2 )L B/ mm 0.01
JBT ¥ 32 46 JE JE BE / mm 0.05
MY HUZ G LR R 0.78
B MY/ MPa(BP/GDL/membrane/CL) 13 000/5.54/232/249
JAAS L (BP/GDL/membrane/CL) 0.26/0.256/0.253/0. 3
B/ (kg » m *) (BP/GDL/membrane/CL) 1 000/1 000/1 980/1 000
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Fig.2 Deformation nephogram of single-channel PEMFC under different pressures
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and thickness of GDL under assembly pressures
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