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Impact of PTFE Content and Distribution on Liquid-Gas Flow in PEMFC Gas

Distribution Layer: 3D Lattice Boltzmann Simulations

CHEN Wang JIANG Fang-Ming

Chinese Academy of Sciences (CAS), Guangzhou 510640, China)

Abstract The lattice Boltzmann method is employed to simulate the liquid-gas flow in the gas
diffusion layer (GDL) in proton exchange membrane fuel cell (PEMFC). Based on the computer
generated 3 dimensional GDL, the impact of polytetrafluoroethylene (PTFE) content and distribution
on liquid-gas flow in GDL is studied in detail. The results show liquid water is easier to be stuck and
to accumulate inside the GDL when PTFE is non-uniformly distributedin the GDL (i.e., withmore
PTFE neighboring to the GC); the liquid saturation diminishes with the increase of PTFE content
in GDL when PTFE is uniformly distributed. Based on the resultsof simulated two-phase flow, the
relative permeability (K.) of each phase is derived at different phase saturations.The gas relative
permeability (K.g) is less influenced by the PTFE content and distribution comparing to the liquid
relative permeability (K, ); the K, is larger in the GDL of lower PTFE content when the liquid
saturation is lower than 0.8, but when the liquid saturation is higher than 0.8, it is smaller compared
with that in the GDL with higher PTFE content; in addition, the K; is lager in the GDL with PTFE
uniformly distributed.

Key words proton exchange membrane fuel cell; gas diffusion layer; LB method; PTFE; Two-phase

flow
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distributed PTFE; (b) non-uniformly distributed PTFE
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