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ABSTRACT

Three-dimensional, non-isothermal computational fluid dynamics model of a single phase
proton exchange membrane (PEM) fuel cell with both the gas distribution flow channels
and the Membrane Electrode Assembly (MEA) has been simulated. Obtained results lead to
a good and bright seeing in the performances and details of the phenomena occurring in the
PEMFCs such as gas flow, and temperature distribution and water transport in polymer
membrane.

In this work the analysis of functional parameters such as temperature, pressure and
influence of gas porosity layer and geometric parameters such as geometry of the new gas
flow channels with deflected membrane geometry and its effect on fuel cell performance is
also discussed. In each case the effects of various parameters on polarization curves (VI)
presented and the effect of each parameter was analyzed in cell performance. The results of
functional parameters match well with the experimental data. One Special point is emphasis
to the effects of new geometry of gas flow channels and the deflected membrane, except in
one case a combination of geometry of the semicircular channel and square shape, the rest
of the new geometry of gas flow channels and deflected membrane improved performance
of polymer fuel cell.

Keywords: PEM fuel cell, polarization curve, cell performance, deflected membrane.
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