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Effects of gas flow direction in the gas
channel on PEFC performance

Havyato Mor1

Shiga Prefectural Zeze High School

Abstract

One of the problems of the polymer electrolyte fuel cells
(PEFCs) used in residential generators and fuel cell vehicles is
water management. In this study, in order to elucidate the behavior
of water in the cell, we varied the moisture content distribution in
the membrane-electrode assembly (MEA) by using four different
gas flow channels called countercurrent, co-current, JARI-like,
and anti-JARI channels, and then we investigated the effects of the
flow channel types on cell performance. The JARI-like channel is
based on the standards of the Japan Automobile Research Institute
(JARI), and the anti-JARI channel is the one that has the opposite
flow direction of H, gas. As a result, the performance was better in
the order of the JARI-like, anti-JARI, countercurrent, and co-
current channels, and the difference between the channel types was
remarkable in the low voltage and high current regions. In
addition, by measuring the net water transport through the proton
exchange membrane (PEM) across the cell and carrying out
numerical simulations, it was confirmed that the moisture content
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distribution in the PEM and that of the cathode catalyst layer
depended on the four flow channel types. Of the losses from the
equilibrium cell voltage, the oxygen reduction reaction resistance
(activation overpotential) was greater than that of proton transport
resistance in the PEM (ohmic overpotential).

Key words: PEFC, gas channel, moisture content distribution,
water balance, overpotential
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