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Comparison of PEM fuel cell performance with metal foam and parallel channel as
flow-field gas distributor
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2 Assigt. Prof., Aerospace Eng., Malek Ashtar University of Technology, Tehran, Iran

Abstract

In this paper, metal foams as ARZ ¢ HTB DUH XVHG LQ WUKRXUH/ VR H T HRRYHD GMMEXM \KH JDWHRXY UHTREQNV
for the electrochemical reactions, reduce weight, save the cost of machining of flow-field channels and
enhance performance in the PEM fud cells. A 3D model is considered and a set of equations consist of
continuity, momentum, species and charge together with electrochemical kinetics in the form of single
domain is developed and solved numericdly. The comparison is made between the PEM unit cell with metal
foam and parallelchannd as flow-field gas distributor. The results show that after using metal foam ARZ
SHB GAMIQV WH UHREQAIDH/ \WBQHJ BG PAUHNVGIW LRHDHY DG JDHY 0BG PAUUHQNVGHRIW
distribution improves. The performance of the cell with metal foam are similar to cell with paralle channels
for low and intermediate current dendities; however by increasing current density, the cell with metal foam
has better performances, due to omit of ribs effects. Furthermore, metal foam high permeability and foam
structure hel p distributing the reactant gases evenly while keeping pressure |oss and therefore parasitic power
loss.low.

K eywor ds. PEM fuel cell; Metd foam, Gas channel; Permeability; CFD.
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