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Analysis of heat and mass transfer in PEMFC with
CFD
PEMFC
STAR CD PEMFC
PEMFC STAR CD

Abstract A two-dimensional straight-channel-based computational model
of coupled heat and mass transfer, electrochemistry dynamic and multiple
species transfer is derived for a PEMFC. Applying program STARCD and user
subroutine to attain the polarization curve which satisfactorily agree
with data available in the literature, profile of concentration and
velocity of inner reactants. Influence of porosity to concentration and
the performance of fuel cell are also presented.
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Table I1. Physical parameters and properties at 353 K.

Quantity Value Quantity Value
Gas channel Tength, L 7.112 cm Gas channel width 0.0762 cm
Backing layer width 0.0254 cm Catalyst layer width 0.00287 cm
Membrane width 0.023 cm Faraday constant, F 96487 C/mol
Permeability kp 1.76><10" cm’ porosity £ 0.4
Transfer coefficient a. 2 transfer coefficient, a. 2
Inlet nitrogen-oxygen mole ration, X./X: 0.79/0.21
Air-side inlet pressure/fuel-side inlet pressure 5/3 atm
02 stoichiometric flow ratio, &. 3.0
H2 stoichiometric flow ratio, & 2.8
Relative humidity of inlet fuel/air (anode/cathode) 100/0%
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