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English Abstract

Thermodynamic Performance Analysis of a Solid Oxide Fuel Cell and
Micro Gas Turbine Hybrid Cycle in a CHP System

J. Pirkandi', M. Ghasemi’ and M. H. Hamedi’

1- Laboratory of Fuel Cell, Department of Mechanical Engineering, K. N. T. University of Technology
2- Department of Mechanical Engineering, K. N. T. University of Technology
(Received: 2010.12.17, Received in revised form: 2011.7.17, Accepted: 2011.8.26)

The purpose of this article is thermodynamic analysis of a hybrid system to provide simultaneous electrical
and thermal energy. In this paper, a hybrid system of solid oxide fuel cell and micro gas turbine is
investigated with all accessories and then, thermodynamic analysis for all components of the cycle is done.
Also, an electrochemical analysis is separately performed for the fuel cell. Then, with parametric study for
the mentioned hybrid system, the effect of cell temperature, working pressure and air to fuel flow ratio on
efficiency, power, and entropy generation in the hybrid system are studied. Finally, a case for optimum
performance is presented. The results indicate increased efficiency of hybrid system with increasing cell
temperature and working pressure (up to 80 percent). Determining the optimum air to fuel flow ratio and the
full calculations of fuel cell at three separate parts (reforming, electrochemical, thermal) are the other items
presented in this study.

Keywords: Solid oxide fuel cell, Micro gas turbine, Hybrid system, CHP
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