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The Performance Analysis of Polymer Electrolyte Membrane Fuel Cells
for Mobile Devices using CFD

B. H. Kim (Mecha. Eng. Dept.,, KNU), J. P. Choi (Mecha. Eng. Dept., KNU),
D. C. Kang (Computer. Design. Dept, INDUC), B. H. Jeon (Computer. Design. Dept, INDUC)

ABSTRACT

This paper presents the effects of different operating parameters on the performance of a proton exchange
membrane (PEM) fuel cell by a three-dimensional computational fluid dynamics (CFD) model. The effects of
different operating parameters on the performance of PEM fuel cell studied using pure hydrogen on the anode side
and air on the cathode side. The various parameters are temperatures, pressures, humidification of the gas steams and
various combinations of these parameters. In addition, geometrical and material parameters such as the gas diffusion
layer (GDL) thickness and porosity as well as the ratio between the channel width and the land area were

investigated.

Key Words : Proton exchange membrane fuel cells (23 2}& 8] A A J A X)), Computational fluid dynamics (14H-
A A8, Gas diffusion layer () ABAS), Porosity (715 %)
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Fig. 1 Schematic diagram of a PEM fuel cell.
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Fig. 2. Three-dimensional Modeling of PEM fuel cell
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Fig. 4. The Simulation results of PEM feul cell
by CFD
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Fig. 5 Polarization curves for three different GDL
porosities.
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