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Numerical Study on Flow Distribution in PEMFC with
Metal foam Bipolar Plate
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Abstract >> It is important to uniformly supply the fuel gas into the reaction activity area in polymer electrolyte

membrane fuel cell (PEMFC). Recent studies have shown that the cell performance can be significantly improved
by employing metal foam gas distributor as compared with the conventional bipolar plate types. The metal foam
gas distributor has been reported to be more efficient to fuel transport. In this study, three-dimensional computational

fluid dynamics (CFD) simulations have been performed to examine the effects of metal foam flow field design
on the fuel supply to the reaction site. Darcy's law is used for the flow in the porous media. By solving additional
advection equation for fluid particle trajectory, the gas transport has been visualized and examined for various

geometrical configuration of metal foam gas distributor.
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Nomenclature

P : pressure, Pa

g : gravitational acceleration, m/s’
K : permeability, m’

Si  : momentum source

e : porosity

U : dynamic viscosity, kg/m's

TCorresponding author : kkim@hanbat.ac.kr
Received : 2016.1.29 in revised form:2016.2.22 Accepted : 2016.2.28
Copyright (© 2016 KHNES

29

MEM

MEA :

PEM

GC
GDL
CL

Subscripts

: membrane

membrane electrode assembly

: polymer electrolyte membrane; proton exchange

membrane

: gas channel
: gas diffusion layer

: catalyst layer
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Fig. 2 Pressure drop in the porous media of metal foam
flow field
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Fig. 3 Pressure contours in metal foam flow field designs
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Fig. 4 Streamline in metal foam flow field designs
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Fig. 5 Visualization of dye injected from the inlet for Q=1800cc/min
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Fig. 6 Volume averaged mass fraction of injected dye in
the metal foam
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