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3D CFD Simulation of a PEM Fuel Cell
Electrochemistry

The project demonstrates ability and simplicity of
COMSOL Fuel Cell & Electrolyzer Module to
simulate PEM fuel cell electrochemistry within
acceptable accuracy.
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abstract

Fuel cells are considered one of the most promising simulate the electrochemical reaction in a proton exchange
alternatives to conventional energy sources due to their high membrane (PEM) fuel cell. One of the objectives is to generate
energy efficiency and low emissions. Accurate modeling of the a polarization curve, which is a plot of current density versus
fuel cell electrochemistry is crucial to optimize fuel cell cell voltage. We compared the polarization curve generated by
performance. In this study, we evaluated the capability of COMSOL with the experimental data from a reference journal
COMSOL Multiphysics software for simulating fuel cell and a very good correlation is obtained.

electrochemistry.

We used the Fuel Cell & Electrolyzer Module in COMSOL to
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compared to the experimental data using the detailed 3D PEM fuel
cell model developed in this study. The simulation parameters were
(T=353.15 K, RHa =0.84, RHc =0.59, Aa =2 and Ac = 1.5). The
results are shown in Fig 2, and it can be seen that the simulation
results agree reasonably well with the experimental data.
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Fig 2 : Polarization curve compared with simulation and
experimental data. Fig 3 : Distribution of Relative Humidity in
the channel
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