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Exergy Analysis of Regenerative Gas Turbine Systems
with Afterfogging
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<Abstract>

An exergy analysis is carried out for the regenerative gas turbine cycle which has a
potential of enhanced thermal efficiency and specific power owing to the more
possible water injection than that of inlet fogging under the ambient conditions. Using
the analysis model in the view of the second law of thermodynamics, the effects of
pressure ratio, water injection ratio and ambient temperature are investigated on the
performance of the system such as exergetic efficiency, heat recovery ratio of
recuperator, exergy destruction or loss ratios, and on the optimal conditions for
maximum exergy efficiency. The results of computation for the typical cases show
that the regenerative gas turbine system with afterfogging can make a notable
enhancement of exergy efficiency.
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Schematic diagram of the system.
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Table 1. Calculation conditions for gas turbine
system
Symbol Parameter Value
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Fig. 2. Temperature-entropy diagram for various
water injection ratios.
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Fig. 6. Maximum exergetic efficiency as a
function of ambient temperature for
various water injection ratios.
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