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Fig. 1. Schematic of the transport phenomena and half reaction of the cathode side under one repeat-
ing unit of bipolar plates
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Fig. 2. Simulation domain including gas diffusion layer under one repeating unit of bipolar plates
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Fig. 3. Distribution frequency of pore sizes generated by Weibull probability function
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Fig. 4. Distribution of liquid water at steady state in 3 networks representative of the 30 generated net-
works. The black color represents solid fibers of gas diffusion layer, the white color represents air, and
the blue color represents the water present in gas diffusion layer.
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Fig. 5. Local saturation distribution profile of liquid water along the in-plane direction of gas dif-
fusion layer in terms of average and standard deviations
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Fig. 6. Manifestation of a pore (duct) occupied by water
and oxygen which passes along the corners of the cross-
section and the solid wall which is used for electrons
transport.
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Fig. 7. Simulation domain including gas diffusion layer, catalyst layer and polymer membrane under
one repeating unit of bipolar plates
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Table 1. Correction factors used for implementing the impacts of network anisotropy and non-uniform
compression on gas diffusion layer
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Table 2. Operating parameters of the fuel cell utilized in the model
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Under Gas Channel
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Fig. 8. Schematic of the defined inlet zones each accommodating 16 inlet pores of liquid water
into gas diffusion layer
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Fig. 9. Coupling algorithm of transport phenomena at cathode side of the fuel cell
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Fig. 10. Distribution of average water generation rate at catalyst layer along the in-plane X direction when
gas diffusion layer is devoid of water. Qin is at first defined as the average of the flow rates of the inlet
pores along the in-plane Y direction at a specified X in one of the generated networks, whereas the ordi-
nate is actually the average of the defined Qins of all the 30 networks.
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Fig. 11. Evolution of the total water generation rate at catalyst layer cells versus the total saturation por-
trayed for all the 30 networks
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Fig. 12. 3D Illustration of water distribution under one repeating unit in 2 networks representative of the
30 generated networks. The blue cylinders represent liquid water in the pores.
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Fig. 13. Local saturation distribution of liquid water along the in-plane X direction in terms of
average and standard deviations. Saturation profile of Eller et al. is also added for comparison
(case A13).
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