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Abstract

Flow field is an important parameter for polymer electrolyte membrane fuel cell (PEMFC) performance to have an effect
on the reactant supply, heat and water diffusion, and contact resistance. In this study, PEMFC performance was investigated
using Cu foam flow field at the cathode of 25 cm? unit cell. Polarization curve and electrochemical impedance spectroscopy
were performed at different pressure and relative humidity conditions. The Cu foam showed lower cell performance than that
of serpentine type due to its high ohmic resistance, but lower activation and concentration loss due to the even reactant dis-
tribution of porous structure. Cu foam has the advantage of effective water transport because of its hydrophobicity. However,
it showed low membrane hydration at low humidity condition. The metal foam flow field could improve fuel cell performance
with a uniform pressure distribution and effective water management, so future research on the properties of metal foam
should be conducted to reduce electrical resistance of bipolar plate.
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Figure 1. Schematic of flow field (a) serpentine, (b) metal foam.
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Figure 3. Contact angles of bipolar plate (a) graphite, (b) Cu foam.
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Figure 4. Cell performance with serpentine and Cu foam (a) polarization
curve, (b) EIS (c) CV.
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Figure 5. Effect of pressure on resistance (a) EIS, (b) resistance at 400
mA/ent.
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Figure 7. Cell performance with serpentine and Cu foam at low
relative humidity (a) polarization curve, (b) EIS at 50% RH, (c) EIS
at 25% RH.
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Table 1. Resistance at Different Relative Humidity, Ambient Pressure
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Operating condition Rohmic(m &2 sz) Ra(m&2 cmz)

RH(%) Pressure(bar) Serpentine Cu foam Serpentine Cu foam
0 55.34 100.66 170.12 149.46

100 0.5 56.99 101.49 146.41 133.60
1 57.69 103.75 137.48 123.07

0 161.11 253.23 463.72 359.69

25 0.5 151.47 24527 390.48 286.35

1 123.17 226.19 270.80 212.75
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