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Numerical Studies of Cell Temperature Distribution in MCFC
Stack According to Electrical Loads
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«Korea Electric Power Research Institute, 65 Munji-Ro, Yuseong-Gu, Daejeon-Si, 305-380, Korea

ABSTRACT

A numerical stack model has been developed to predict the temperature at a constant-load operation
of molten carbonate fuel cell stacks. For the validity of the model, the simulated results with several boundary
conditions were compared in the cell temperature data obtained from 75 kW class MCFC stack operation.
It was shown that the simulated results with the existing boundary condition, which the stack outlet
temperature was fixed at 650C, didn’t match well with the measured data. On the other hand, the stack
model with the outlet temperature modified by the outlet manifold temperature measured from the stack under
several electric loads was found to explain the measured cell temperature distribution well. The results show
that the model can be used to predict the cell temperature distribution in the stacks by the measurement
of the manifold outlet temperature.

KEY WORDS : Stack(¢1 &A% 2~#), Computational fluid dynamics(2Hf-98}), Temperature distribution
(=3 3), Molten carbonate fuel cell(-8-&§&EAHE AR HAXA])
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Fig. 1 MCFC unit cell and governing equations of the model.
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Fig. 2 Internal resistance with the cell temperature in Eq. (1)
and Eq. (2).
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Fig. 5 Cell temperature profiles under several electrical load.
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Fig. 8 Thermocouple positions in a cell for cell temperature
measurement.
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