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Tablel Dimensional parameters of the flow channel model
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Fig.2 Current density of different mesh models
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Fig.3 Comparison of model simulation results and
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Fig.4 Polarization curves and power density curves
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output voltage
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Performance numerical simulation of proton exchange membrane

fuel cells with serrated flow channel

Zhao Yifan', Qiu Peng', Shao Jie', Liang Yueming®, Wu Youhua®, Zheng Hao’
(1.SAIC-GM-Wuling Automobile Co.,Ltd., Liuzhou 545000, China; 2.Hubei Research Center for New Energy &
Intelligent Connected Vehicle (Wuhan University of Technology), Wuhan 430070, China; 3.Foshan Xianhu
Laboratory of the Advanced Energy Science and Technology Guangdong Laboratory, Foshan 528000, China)

Abstract; The structure of flow channel is a critical factor affecting the performance of proton
exchange membrane fuel cell (PEMFC). Optimizing the structure of the flow channel is essential
for enhancing the performance and service life of PEMFC. Compared to straight channels,
channels with varying shapes can improve reactant gas transport, thereby improving the output
performance of the cell. In this study, a serrated channel with periodic cross—sectional contraction
is proposed. To analyze the transport characteristics and performance of this design, a three -
dimensional, Multiphysics —coupled PEMFC model was developed using computational fluid
dynamics (CFD) in COMSOL Multiphysics. The effects of the width and cycle length of the flow
channel cross—section on the performance of the fuel cell was investigated. The results show that
under high current density, the maximum net power of the serrated channel is increased by 6.12%
compared to the straight channel, along with enhanced oxygen transport and liquid water removal.
For the serrated flow channel, under the same flow rate conditions, moderate narrowing of the
periodic contraction’s minimum width improves oxygen distribution uniformity and drainage
efficiency. Additionally, moderately reducing the contraction periodicity promotes gas flow velocity
uniformity. The serrated channel with a narrowest width of 0.8 mm and a periodicity of 10 mm
exhibits the highest net power improvement. However, excessive reduction in the narrowest width
and shape variation period increases inlet pressure losses, ultimately degrading system net power.

Keywords: proton exchange membrane fuel cells; serrated flow channel; computational fluid

dynamics simulation; multiple physical field coupling
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