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Effect of porosity gradient of gas diffusion layer on
water management of PEMFC

CHENG Zhiyuan, ZHOU Rongliang, LI Jiaqi, JI Jiashu, YAN Wei"

School of Energy and Power Engineering, Shandong University, Jinan 250061, China

Abstract:In order to study the effect of porosity on the water distribution in the gas diffusion layer( GDL) , a
proton exchange membrane fuel cell( PEMFC) model is built by COMSOL multiphysics software. The GDL in
the porosity of 0.4 is taken as benchmark. Three different GDL distribution structures are designed, including
two layers’ GDL with low gradient and high gradient, coupling with a four layers’ GDL with certain gradient.
Their polarization curves and water content are simulated and analyzed. The results show that compared with the
GDL of benchmark, the GDLs with gradient structure can effectively prevent “water flooding” and improve the
performance of the PEMFC. With the same average porosity, the drainage performance of the cathode side of the
battery can be improved by increasing the porosity gradient or the number of layers of the porosity gradient, so
as to improve the current density. Using GDL with larger gradient distribution and more gradient stratification
can effectively improve the water management efficiency and cell performance of fuel cells. Therefore, this
research can provide a reference for solving the problem of fuel cell flooding.
Keywords: PEMFC; GDL; mole fraction of water; porosity gradient
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