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Abstract

In this article, first, a CHP system based on the solid oxide fuel cell (SOFC) has been
introduced and then, the influences of several effective parameters such as temperature,
pressure, current density in the cell, and the rate of air-to-fuel ratio in the system on its
performance have been investigated. For the purpose of studying the system, electrochemical
and thermodynamic models have been presented in the cell and then, power and voltage
diagrams under different working conditions, have been obtained. of the significant
achievements of this research is the determination of optimum air-to-fuel ratio, and also the
optimum fuel utilization coefficient in the proposed CHP system. The final results indicate an
overall system efficiency of about 70-75% for the investigated SOFC-CHP system. By
studying the operation of this system, it can be concluded that, the selection of system
operating conditions is made on the basis of thermal and electrical needs of a building.



