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In this study, a hybrid system of fuel cell/gas turbine was designed and simulated with the
aim of coupling with desalination systems. This system was analyzed from the viewpoints of
the first and second law of thermodynamics. A parametric analysis was also performed to the
determination of the system optimal performance. The studied parameters are fuel utilization
factor, compressor pressure ratio, pre-reforming percentage, and the steam to carbon ratio. The
results show that for the design parameters, the net power is 1215kW, the overall efficiency is
81.65% and the exergy efficiency is 60.7%. Also, by analyzing the rate of exergy destruction,
it has been determined that the stack of fuel cells, combustion chamber, and pre-reforming
have the most part in the destruction of exergy. Parametric analysis results show that increases
in pressure, pre-reforming percentage, and fuel utilization factor have a positive effect on the
system performance to a certain extent and the suitable ranges of the fuel utilization factor are
from 0.8 to 0.85. On the other hand, by analyzing the effect of pressure and temperature on the
system, it is determined that the temperature of the fuel cell cannot be constant. It was also
shown that the efficiency of the system decreases with increasing steam to carbon ratio.
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