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Study of Proton Exchange Membrane Fuel Cell Flow Slab
Design
Chin-Tsan Wang* and Ruei-Yao Huang

Department of Mechanical and Electro-Mechanical Engineering, National I Lan University

ABSTRACT

Fuel cells utilizing proton exchange membranes (PEM) exhibit environmental protection and high
energy generation efficiency that could be applied to consumer electronics (cameras, PDAs, etc). The
design of a PEM fuel cell flow slab should possess an increased rate of gas convection and diffusion
and a reduction in the pressure drop. In this study, a novel design of bionic flow slab originating from
the net flow slab would be designed by imitating gradual variations of blood vessels in compliance
with bionics. Four kinds of flow slab which are bionic flow slab, net flow slab, parallel flow slab and
serpent flow slab respectively would be investigated by flow visualization and simulation analysis.
According to flow visualization and simulation results, the parallel flow slab has a seriously
inconsistent flow distribution and the serpent flow slab possesses the largest amount of pressure drag.
The bionic flow slab would have a better performance on the uniformity of flow distribution and lower
pressure drag. This new types of bionic flow slab design will be useful for improving the performance
of fuel cell system.
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