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Abstract

In this study, a cathode flow field was designed with multi-ports as inlet split points.
Besides the original inlet port, the reactant gas can be supplied from these split points. The
effects of split point position and split flow rate on the polarization curve was discussed and
compared with those of traditional flow field. The results showed that the influence of using the
split flow scheme in a fuel cell was not obvious when the operating temperature was low since
the requirement of even reactant concentration was not so important. However, when the
reaction rate was increased as a result of temperature rises to 60°C, the effect of split flow
supply became obvious. Therefore, suitable split flow rate around the frontal region of flow
channel had a positive effect on cell performance when the cell voltage was low. Subsequently,
this study revealed that through the experiments at different temperature and flow ratio setting,
the uniform cell reaction was achieved by using the split flow field in a PEMFC. Also by using
the Taguchi method, prediction model of major operation parameters influencing the
performance of a PEMFC with split flow field was developed. The optimal operating level was

found from the analysis of S/N ratio and the level of cell power was increased.

Keywords: PEMFC, split flow, Taguchi, ANOVA
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