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ABSTRACT

Fuel cell makes electricity through chemical reaction. Bipolar-plate distribute hydrogen,
oxidation using channel geometry condensation of water vapor inside channels of bipolar-plates
lowers efficiency of fuel cell. Usually high pressured gas supply is used to solve the water
condensation problem with serpentine type channel geometry. In this study, a new channel
geometry shows feasible to minimize lowering efficiency due to water condensation through
numerical and experimental analysis.
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Fig. 1. Comporsition of a fuel cell
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Fig. 2. Schematic view for chemical reaction in a
fuel cell
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Anode : Ho = 2H * + 2 (1)
Cathode : O» + 2H * + 2 — H,0 @
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Fig. 3. Serpentine flow geometry bipolar-plate
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Fig. 4. Proposed parallel flow geometry with partly
connected channel
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Fig. 5. Experimental channel for visualization
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Fig. 6. Simulated pressure distribution simulation of
separated channels with blockages
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Fig. 7. Photo of separated channels with blockages
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Fig. 8. Simulated pressure distribution simulation of
partly connected channels with blockages

Fig. 9. Photo of partly connected channels with
blockages
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Fig. 10. Simulated velocity distribution simulation

of partly connected channels with blockages
(Hydrogen)
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Fig. 11. Simulated velocity distribution simulation
°
of partly connected channels with blockages
(water)
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Fig. 12. Simulated pressure distribution ‘of channels
with diffusers
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