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Study on performance of different cooling flow fields with parallel channels in polymer electrolyte
membrane fuel cell

Z. Shariati *and E. Afshari 2
IM.Sc. Student, Mech. Eng., Univ. of Isfahan, Isfahan, Iran
2 Assoc. Prof., Mech. Eng., Univ. of Isfahan, Isfahan, Iran

Abstract

In polymer electrolyte membrane fuel cells (PEMFCs) more than half of the chemical energy of hydrogen is
converted into heat during the generation of electricity. This heat, If not being properly exhausted, impairs the
performance and durability of cell. In this paper, several different parallel channel designs were suggested for
cooling flow field in PEMFC, and heat transfer in cooling plates was simulated using computational fluid
dynamics. Performance of suggested designs was assessed in terms of maximum surface temperature, average
surface temperature, temperature uniformity and pressure drop characteristics. The results indicate that the
model with wavy channels, has the least temperature uniformity index, the least maximum surface
temperature and the least average surface temperature, therefore in respect of cooling performance, is the best
model among the models were studied in this paper; but it produces more pressure drop. The model with
straight channels that have trapezoid cross sections areas, has weaker temperature characteristics than the
model with wavy channels; but it produces less pressure drop; so these two models are more suitable for
cooling than the other models; but for selection one model between them, a compromise must be done
between temperature characteristics and minimum pressure drop.

Keywords: Polymer electrolyte membrane fuel cell; Heat management; Cooling flow field; Temperature
distribution uniformity; Pressure drop.
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