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Abstract

In this study, a solid oxide fuel cell fed with synthesis gas derived from industrial waste water was
combined with a Rankine power generation cycle was analyzed and investigated using
thermodynamic relationships. First, the solid oxide fuel cell was independently simulated and the
quantities such as output voltage, current density and output power of the fuel cell were calculated.
Then, the power cycle that equipped with a gas turbine combined with a solid oxide fuel cell was
investigated according to the output results of the fuel cell simulation using thermodynamic analysis.
In current study, fuel cell output voltage as a function of current density was reported, and the effect
of temperature and pressure increasing on output fuel cell voltage was reported. The analysis of this
system showed that with the increase in temperature and pressure, the output voltage of the solid
oxide fuel cell increased. The varation in the output power of the fuel cell against the current density
at three operating temperatures of 1073, 1173 and 1273 K were also calculated, the results showed
that the power of the fuel cell increases with the increase in temperature. Also, the total efficiency of
the hybrid system by increasing in fuel cell operating temperature increased.
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