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Numerical investigations for the generation predictions of a tubular solid oxide fuel cell applied various fuels
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A numerical model for a tubular solid oxide fuel cell (SOFC) with internal reforming is developed, and validated by the experimental data.
The model considers electronic/ionic transport as well as the electrochemical reaction at the three phase boundary inside the anode.
FIB-SEM was also applied which provided quantitative information for the microstructural parameters of the anode.  Predicted results
showed good agreement with the experimental results. However, dependence of activation overpotential on steam concentration must be

further investigated.
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Fig. 2 Equivalent circuit of an SOFC
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Fig. 3 Three-dimensional re-constructed anode of an SOFC
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Fig. 4 Experimental test rig
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Fig. 5 Comparisons of experimental results and numerical
predictions of an SOFC performance, fueled with hydrogen or
humidified hydrogen
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Fig. 6 Comparisons of experimental results and numerical
predictions of an SOFC performance fueled with humidified
methane
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