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Performance Enhancement of a PEMFC by
Modification of Air Inlet Flow Header Configuration
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ABSTRACT: In the present study, a 10-cell PEMFC stack with straight type cathode flow
channels is employed to investigate the effect of inlet air flow header configuration on the
overall fuel cell performance. Four different types of inlet flow headers are considered and the
flow patterns according to the air inlet flow header configuration are numerically obtained.
The computed result for a modified header predicts about 85% improvement in the air flow
distribution at 10-cell cathode channel inlets. Experiments are also carried out to confim the

numerical findings by measuring actual air flow distributions and the polarization curves of
the PEMFC stack.
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Fig. 1 Shcematic diagram.
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Table 1 Geometric parameters

Item Value
B (mm) 25
D (mm) 3.0
H (mm) 40.0
H, (mm) 70.0
H, (mm) 160.0
L (mm) 525
U (m/s) 057
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Fig. 2 Shapes of inlet headers.
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Fig. 5 Distributions of computed air flow rate. Fig. 6 Distributions of computed and mea-
sured air flow rate.
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Fig. 7 Polarization curves.
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Fig. 8 Power curves.
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