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Numerical Study on the Performance of PEMFC

with Various Cross Sections of Channel
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ABSTRACT:

A numerical study on the performance of a PEMFC was performed by using a CFD-ACE+
commercial program. The effects of width, hight and shape of channel cross section and mass flow
rate were investigated. In order to check the validity of the simulation, comparisons were carried
out between predictions and experimental data available in the literature and shows the reasonable
agreement. It is found that only the width of channel is strongly related to the performance of a

PEMFC, while other factors have no marked effects.
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Table 1 Boundary conditions

Boundary condition Temperature  Pressure Mass flow Chemistry Voltage
Fuel inlet 323K 303975 Pa 0.23 m/s H2 : 0.73, H20 : 0.27 Fixed current 0
Fuel outlet 323K 303975 Pa H2 : 0.73, H20 : 0.27 Fixed current 0
Air inlet 323K 506625 Pa 0.23 m/s Nz @ 075, Oz ¢ 0235, H:O : 0015 Fixed current 0
Air outlet 323K 506625 Pa Nz : 075, Oz ¢ 0235, H20O : 0015 Fixed current 0
Current Collector Top wall 323K 0
Current Collector Top wall 323K Over potential
Side wall 323K Fixed current 0
2. F5°19, vAH4 Aol 2(2) 28% vixg & i34 A (porous
3. d8dx wde 25 dA3 . media) WA A f% 2 Filel dAg ukg
4. BRE 7|AE o)A71AZ 7HAstn aste 29 &xo girggdstE Yehls  Darcy's
e Aoz 3t lawo] o},
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st ARE 2 AFE E(mass fraction)S o33 2
6. A A AA/EFE Ao 4 2 2(3) B2 %A (mass conservation equation)
g o] 83t AAetA.
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(2004)& o] &3l sjMmde] 2zt g EAX 2454
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