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Abstract

Four bipolar plates, namely circumrotated, spiral, interdigitated- circumrotated, and
interdigitated-spiral flow channels, are used to analyze the performance of the proton exchange
membrane fuel cells (PEMFC). The bipolar plates are made of low resistance brass plate, JIS C2800,
with Imm thickness in the study. Both the flow channels and ribs width are 1mm for all designs of
bipolar plates. The membrane material is Nafion NRE211 with active area 3.5cmx3.5cm. The
calibrated torques wrench is used to assemble the PEMFC, and the suggested torque is 42.5kgf-cm.

The experimental results show that the PEMFCs have better performance while hydrogen and
oxygen flow rates increase under high current densities. While the fuel supply conditions are inner
inlet and outer outlet, the interdigitated-circumrotated and the spiral flow channels have the better
performance, the interdigitated-spiral design gets the second place, and the circumrotated flow field is
the worst of all. While the fuel supply conditions are outer inlet and inner outlet, the performance of
the circumrotated and the spiral flow channels are better than the interdigitated-circumrotated and the
interdigitated-spiral flow channels. While the fuel supply conditions are outer inlet and outer outlet, the
performance of the interdigitated-circumrotated flow channels are better than the interdigitated-spiral
flow channels. While the fuel supply conditions are inner inlet and outer outlet, the PEMFC with
spiral flow channels has the best performance in the study.
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