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Table 1. Flow rates and the compositions of the anode gas and the cathode gas.

_ 3 compositions : H,=0.68, C0O,=0.08, H,0=0.12,
anode gas Q = 21500 (cm’/hr) CO= 012
cathode gas Q = 26000 (cm3/hr) compositions : O, = 0.33, CO, = 0.67
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Table 2. Dimensions of the molten carbonate fuel cell used in the mathematical modeling.

Length (L) : 120 cm (Half cell : 60 cm)
Width (W) : 50 c¢cm
Thickness
Separator (bs) : 0.2 cm
Gas channel (by) : 0.2 cm
Anode electrode (bea) : 0.07 cm
Electrode plate (bem) : 0.1 cm
Cathode electrode (beo) : 0.06 cm
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1. Comparison the general unit cell with the butterfly-type unit cell

a. The distribution of current density
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Fig. 1. The distribution of current density in the electrode-electrolyte plate with the change of
the cell length.

b. Distributions of temperature
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Fig. 2. Comparisons of the distribution of temperature along the direction of gas flow in the
electrode-electrolyte plates of the general unit cell and the butterfly-type unit cell.

c. Distributions of conversion in the anode and the cathode gas channels
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Fig. 3. The distribution of conversion in the unit cell (a) and the butterfly-type unit cell (b)
with the change of the cell width using contour plots.

2. The effects of the hydrogen utilization(Us) in the butterfly-type unit cell
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Fig. 4. Changes of current density and temperature in the electrode-electrolyte plate along the
direction of gas flow at different hydrogen utilizations.
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