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ABSTRACT: Geometry structure of molten carbonate fuel
cell (MCFC) bi-polar plate is important to the performance.
In this paper, a three-dimensional MCFC model is developed
by combining the flow, heat transfer, species transfer, charge
transfer and electro-chemical reaction, and model results well
agree with experimental data in literature. Using this model, the
effect of channel width/rib width ratio on fuel cell performance
is studied. Research results show that: the increase of channel
width can reduce the mass transfer loss and improve the MCFC
performance; however, with consideration of the contact
resistance between rib and steel supporting plate, the decrease
of rib width can increase ohmic loss and then decrease the
cell performance, thus the optimal channel width/rib width
ratio is about 1; the in-plate current under channel is mainly at
the steel supporting plate which has a very high conductivity,
so the ohmic loss cased by this current is very small. These

conclusions are useful to the design of bi-polar plate of MCFC.

KEY WORDS: molten carbonate fuel cell; numerical model;
bi-polar plate; channel width; rib width
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Fig. 1 Schematic diagram of molten carbonate fuel cell
repeating unit
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Table 1 Geometry parameters of MCFC components
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Table 2 Parameters of bi-polar plates with different
channel/rib width ratio
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Fig. 2 Performance curves of fuel cells in different channel
width/rib width ratios
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Fig. 3 Variations of fuel cell output current density to the
channel width/rib width ratio at different gas flow rates
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Fig. 4 Variation of fuel cell output current density to
channel width/rib width ratio, when the contact resistance
between rib and steel supporting plate is considered
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