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In this paper the liquid water transport through the gas diffusion layer (GDL) of PEMFCs is modeled
using the lattice Boltzmann method. The conditions for the simulation of the two-phase flow in the
desired geometry are similar to the transfer of water in the gas diffusion layer of polymer electrolyte
member fuel cell. First, the code is validated in three condtions and after ensuring its accuracy, the
effect of three characteristics of the gas diffusion layer including the particle diameter, porosity and
hydrophobicity on water transfer has been investigated. The results show that the diffusion process of
liquid water through gas diffustion layer is strongly influenced by capillary force and over time, the
amount of saturation in the gas diffusion layer increases and ultimately reaches to a constant value. In
addition, by increasing hydrophobicity, the amount of liquid water in the gas diffusion layer decreases.
In addition to, the amount of liquid water inside the gas diffusion laver decreases with increasing
hydrophobicity. Also, by decreasing the size of the particle diameter, the amount of saturation and the

number of transfer passes of the water decreases, which can increase the oxygen diffusion into the
cathode catalyst.
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Fig. 1 The two-dimensional, nine-velocity (D2Q9) lattice model used in

this study
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Fig. 14 The saturation distribution curves along of GDL at different
times with the porosity and particle diameter 0.72,14pm respectively
at different contact angle: (a) 101°, (b) 108°, and (¢) 116°
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