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Numerical study on transient characteristics of PEM fuel cells with
parallel and interdigitated flow fields

LIN Lin, WANG Xiao-dong, ZHANG Xin-xin

(School of Mechanical Engineering, University of Science & Technology Beijing, Bejing 100083, China, linlin@ ustb. edu. cn)

Abstract: A three-dimensional, two-phase transient model was developed to analyze the transient characteris-
tics of proton exchange membrane (PEM) fuel cells with parallel and interdigitated flow fields. The effects of
voltage load changes and channel to rib width ratios on the transient response were examined for both flow
fields. The predictions show that the current overshoot and undershoot are mainly resulted from deviations of
the oxygen concentration on the cathode diffusion layer-catalyst layer interface from steady-state distributions.
The time for the water content in the membrane to reach a steady-state distribution determines the transient re-
sponse time. As the voltage decrease rate is reduced, the overshoot peak is weakened and the response time is
shortened. Since the interdigitated flow field has higher oxygen concentrations on the cathode diffusion layer-
catalyst layer interface due to forced convection, the overshoot peaks and the undershoot valleys are all higher
than those in the parallel flow field. Larger channel to rib width ratio causes longer response time and more o-
vershoot for both flow fields, with less undershoot for the parallel flow field and more undershoot for the inter-
digitated flow field.
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