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Abstract

Design analysis of the solid oxide fuel cell and gas turbine combined power system is performed
considering different methods for preheating cell inlet air. The purpose of air preheating is to keep the
temperature difference between cell inlet and outlet within a practical design range. Three different methods
are considered such as a burner in front of the cell, a preheater in front of the cell and recirculation of the
cathode exit gas. Analyses are carried out for two maximum cell temperature differences. The greater
temperature difference ensures higher efficiency. The cathode exit gas recirculation exhibits better
performance than other methods.
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Table 1 Reference design parameters.

Fuel Methane
GT parameters
Pressure ratio 3.5
Compressor efficiency 78 %
Turbine efficiency 85 %
Recuperator effectiveness 83 %
Fuel Cell parameters
Fuel utilization factor 0.7
Steam/Carbon ratio 3
Inverter efficiency 93 %
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