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Performance influence on proton exchange membrane fuel cell with
trapezoidal flow channel by ridge width

WANG Qi' , XU Xiaoming” ,SI Honglei® , TONG Guangyao®

1. School of Transportation, Zhenjiang College, Zhenjiang 212018, China
2. School of Automobile and Traffic Engineering, Jiangsu University, Zhenjiang 212013, China;
3. Zhenjiang Jiangyuchengshi Management Consulting Co. , Lid. , Zhenjiang 212013, China

Abstract : To study performance influence on ridge width to proton exchange membrane fuel cell (PEMFC) with
trapezoidal flow channel, the PEMFC three-dimensional model is built by the fluid dynamics software Fluent,
which is is used to analyze the influence of parameter variation on PEMFC performance when the width of the
single-channel fuel cell is 2 mm and ridge width of flow channel is 0.6, 0.8, 1.4 and 1. 6 mm respectively.
Parameters investigated include the temperature of proton exchange membrane, water saturation and oxygen
mass fraction at the interface between cathode gas diffusion layer and catalytic layer, and average current
density,etc. The results show that the larger ridge width of flow channel is, the higher temperature uniformity
and the performance of water management inside the battery is. The less oxygen mass fraction at the interface
between gas diffusion layer and catalytic layer is, the lower average current density is. To improve oxygen
supply inside the battery, it is necessary to increase the flow of intake air in the application. This study can
provide guidance for the structural design of PEMFC.

Keywords: ridge width; trapezoidal flow channel; water saturation; oxygen mass fraction
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