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The Comparison of Proton Exchange Membrane Fuel Cell
According to Flow Field Design
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Abstract In this study, the performance and distribution of fluid concentration, pressure, and current
density of a proton exchange membrane fuel cell was investigated. In this paper, the two different types
of flow field design were compared, singel channel and 5—channels. As a result, the 5—channels of flow
field showed the better performance than that of single chanel. Especially, the single channel showed

better performance in terms of mass transfer loss area.
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Fig. 1. Flow field design (a) 1—channel (b) 5—channel

Table 1. Physical parameters

Parameter name Value Unit
Membrane thickness 100 um

Membrane thickness 400 um

Electrode thickness 50 um

GDL conductivity 222 S/m
GDL porocity 0.4

GDL permeability 1.18x107 m’

Temperature 60 °C

Membrane conductivity 9.825 S/m
Caltayst permeability 2.36x107" m’

Catalyst layer porocity 0.3
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Fig. 3. Comparison of hydrogen concentration
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Fig. 5. Comparison of current density
distribution @ cell voltage of
0.4V between (a) 1—channel
and (b) 5—channel
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