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ABSTRACT

The concept of exergy is adopted for the assessment of constant-volume adiabatic
combustion processes. For such processes, the temperature of the combustion products
attains its maximum value. The results show that both entropy production and
irreversibility values are almost equal for the octane and methane gases, and those
values increase with the increase in the equivalence ratio. It is found that from the
exergy point of view, the use of the methane gas as a fuel is more efficient than that of
the octane, and the effectiveness (second-law efficiency) increases with the increase in
the equivalence ratio, for instance, the exergy of the products reaches a value of 39.79
MJ/kg for the methane gas and 34.94 MJ/kg for the octane gas at equivalence ratio
equal to one. It is found that the effectiveness of the combustion process is 76.5% for
the methane and 73.3% for the octane, therefore, 23.5% of the fuel exergy is destructed
during the combustion of methane and 26.7% of the fuel exergy is destructed during the
combustion of octane.
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