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Abstract

In this study, a two dimensional, two-phase model of a proton exchange membrane (PEM)
fuel cell is presented and analyzed phase change and water transport through the membrane
by convection, and diffusion electro-osmotic drag. A set of governing equations, conservation
of mass, momentum, species, energy and charge for gas diffusion layers, catalyst layers and
the membrane regions are considered. The multiphase mixture formulation for the two-phase
transport process is used and developed numerical model is treated as a single-domain. The
result indicates that water transport through the membrane could effect on cathode flooding
and humidification of inlet streams could control water phase change and flooding in the PEM
fuel cell. The results are validated with experimental data available that are in good
agreement.



