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Fig. 1. Schematic of the proposed power and hydrogen cogeneration system.
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Table 1. Requisite thermodynamic input data and constant parameters assumed in the recommended system.
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Table 2. Validation of simulation results with related studies in Refs. [28, 32].
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Fig. 2. Validation of modeling results for the SOFC stack with Ref. [31].
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Fig. 3. The effect of the current density on (a) net output power, SOFC voltage, and total energy efficiency, (b) total
exergy efficiency, hydrogen production rate and Sum Unit Cost Product of the system.
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Table 3. Thermodynamic and thermoeconomic assessment results for the proposed system.
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Fig. 4. The effect of the SOFC inlet temperature on (a) net output power, SOFC voltage, and SOFC and total
energy efficiencies (b) SOFC and total exergy efficiencies, hydrogen production rate and Sum Unit Cost Prod-
uct of the system.
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Fig. 7. The effect of the reformer temperature on (a) net output power, SOFC voltage, and SOFC and total
energy efficiencies (b) SOFC and total exergy efficiencies, hydrogen production rate and and Sum Unit Cost
Product of the system.
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Table 4. The calculated thermodynamic and exergoeconomic properties for each stream of the
proposed integrated system.
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Table 5. Results of exergy and exergoeconomic analyses for different components of the combined system.
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Table 6. Equations related to SOFC modeling.
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Table 7. Energy and exergy balance equations for various components of the combined SOFC-GT-BSR system.
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Table 8. Cost balance, auxiliary, and investment equipment cost equations for each
component of the proposed system.
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