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ABSTRACT

The performance curve of a fuel cell represents the relationship between its operating voltage and current density. For fuel cell

working at certain current, higher voltage indicates more power output, higher efficiency and hence better performance. It has long

been the target of numerous researchers’ effects to work out the way to make fuel cell with high efficiency, but at low cost. The

main purpose of this study is to perform an investigation into the performance related problems with PEMFCs. There are a great

number of parameters influencing the performance of a PEMFC. The physical parameters of its catalyst layer, gas diffusion layer,

and proton exchange member, as well as the operating parameters, such as pressure, temperature, and composition, all have effects

on the performance of a PEMFC. On account of this we can find that the behavior phenomenon of a PEMFC is a complex problem.

It's very difficult to compare clearly the optimal parameter’s values in the PEMFC, due to the fact that a great number of

parameters are involved in the problem. In this research, a dimensionless model approach of catalyst layer of a PEMFC cathode

together with numerical simulation will be applied to investigate, in a direct way, the influence of the aforementioned parameters on

the performance of PEMFCs. In the addition, the mechanisms of the activation overpotential and the limitingcurrent will also be

studied. The results of this research will clarify the mechanisms relevant to the performance of PEMFCs and come up with some

idea to enhance the performance of fuel cells.
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