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Fig. 1. Schematic of the proposed power generation system based on the solid oxide fuel cell couplet to the external reform-
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Table. 1. The governing equations on the molar balance of the SOFC
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Table. 2. The energy and exergy balance equations for the system components
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Table. 3. Validation of the results regarding the SOFC modeling using the experimental data reported by Tao et al. [30]
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Fig. 2. Current density effects on the activation voltage losses at the SOFC operating temperature of 850 °C
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Fig. 3. The current density effects on the concentration voltage losses at the SOFC operating temperature of 850 °C
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Fig. 4. The current density effects on the ohmic and total voltage losses as well as the Nernst and cell volatges at the SOFC
operating temperature of 850 °C
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Fig. 7. The SOFC operating temperature effects on the activation voltage losses at the current density value of 1000 A/m>
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Fig. 9. The SOFC operating temperature effects on the ohmic and total voltage losses as well as the Nernst and cell voltages
at the current density value of 1000 A/m?
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Fig. 10. The SOFC operating temperature effects on fuel, steam and air mass flow rates at the current density value of 1000
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Fig. 11. The SOFC operating temperature effects on the power production and the system energy as well as the exergy effi-
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Table. 4. The optimization results of the proposed SOFC system integrated with the external reforming
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