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Abstract : The water management is one of the key issues in low operating temperature proton
exchange membrane fuel cells (PEMFCs). The gas diffusion layer (GDL) allows the reactant
gases flow to the reaction sites of the catalyst layer (CL). At high current density, generated
water forms droplets because the normal operating temperature is 60~80°C. If liquid water is
not evacuated properly, the pores in the GDL will be blocked and the performance will be
reduced severely. In this study, the microchannel GDL was proposed to solve the flooding prob-
lem. The liquid water transport through 3-D constructed conventional GDL and microchannel
GDL was analyzed varying air velocity, water velocity, and contact angle. The simulation
results showed that the liquid water was evacuated rapidly through the microchannel GDL
because of the lower flow resistance. Therefore, the microchannel GDL was efficient to remove
liquid water in the GDL and gas channels.
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Fig. 1. Simulation domain of the microchannel GDL.
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Fig. 2. Schematic of the computational model: (a) a single
pore, (b) right view, (c) the conventional GDL and (d) the

microchannel GDL.
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Table 1. Properties of reactant gases

Item Air Water
Density (kg/m®) 1.1614 996
Viscosity (kg/m-s) 1.846 x 107° 1x1073
Surface tension (N/m) 0.0725
Table 2. Simulation conditions
Item Values

Air velocity (m/s) 6.0, 9.0, 12.0, 15.0

Injected water velocity (m/s) 04,0.8,1.2,1.6

Contact angle (°) 90, 120, 150, 180
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Fig. 3. The liquid water height of (a) conventional GDL and (b) microchannel GDL according to time.
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Fig. 4. The liquid water height of the conventional GDL

and the microchannel GDL according to time.
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Fig. 5. The discharged water velocity according to time.
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