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vs. output current density curves for the

two models
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Three-dimensional simulation of transport processes
in PEMFC considering two-phase effects

TU Hai-tac's SUN Wen-ce’', XIE Mao-zhao', Abuliti’

( 1.School of Energy and Power Engineering, Dalian University of Technology. Dalian 116024, China;

2. Aomori Industrial Research Center, Aomori 030-0113, Japan )

Abstract: A three-dimensional non-isothermal mathematical model is developed for proton exchange
membrane fuel cell (PEMFC) with conventional flow field. The heat and mass transfer and the
electrochemical reactions are simulated considering phase change of water. The effects of water vapor
condensation and liquid water distribution in porous media on transport processes and cell performance
are analyzed, and the results are compared with those of singlephase model. The calculation indicates
that the condensation of water vapor enhances the transport of reactant gases to reaction interfaces
while decreasing the permeability of porous media. There is a lack of water in anode side at high
output current densities for the two models and this requires more effective water management. And
the singlephase model underestimates the actual ohmic polarization for neglecting the condensation of

water vapor.
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