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To study of the effect of the gas flow channel patterns on the PEM fuel cell
performance. Three-dimensional, single phase, compressible and isothermal model for
2.25x2.25 cm’ of anode and cathode of PEMFC was performed separately by utilizing a
commercial Computational Fluid Dynamics (CFD) software, FLUENT 4.5.

The model's results showed that the gas flow channel pattern does not have the
effect on the anode cell performance due to the high value of hydrogen oxidation‘s
exchange current density, whereas it plays an important role on the cathode cell
performance. The cathode cell performance can be improved by using the large
shoulder interdigitated design on the cathode side. As a result, interdigitated design
with 20.5 mm. shoulder width can promote ihe cathode cell performance by 150% and
43% over the conventional design and 1 mm. shoulder width interdigitated design at 0.7
V of cathode cell overpotential, respectively.

Moreover, the consistent check between model’s prediction and laporatory testing's
result were also investigated by comparison between the result from model and cell
performance testing “in laboratory. The consistence between them were showed.
However, the model could not detect cathode flooding problem when 20.5 mm.

shoulder width interdigitated design was used at the cathode side.



