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Study on Coupling Analysis of Mass Transfer and Electrochemical Reaction for
Polymer Electrolyte Fuel Cell
0 PEFC Performances under Low Hydrogen Concentration Condition]

Takahisa YAMAMOTCO and Kazuhiro ISHIMARU*

ABSTRACT

O This article elucidated theffect of low hydrogen concentration fuel on polymer electrolyte fuel cell (PEFC) per-

formances, experimentaly and numerically. A numerical simulation model for PEFC was developed in this study ; the
model combined PEFC performace model developed in author’s past studies and three dimensional computational fluid
dynamics (CFD) model. Power generation performances, i-V characteristics, was measured using a standard cell with
low hydrogen concentration condition. As the results of numerical simulation and comparison with experimental data,
the numerical model was able to estimate PEFC performance reasonably. Further analysis of low hydrogen concentra-
tion fuel made clear the relationship among local concentration over-voltage, hydrogen concentration and fuel flow rate
guantitatively. These results and the numerical model can contribute optimizations of not only PEFC operating condition

but also design of serpentaine channel.
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