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Prediction of the Thermal Efficiency at Increased Pressure Ratio in
an F-Class Gas Turbine with Operating Data
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ABSTRACT : The gas turbine thermal efficiency has been predicted when the compressor pressure ratio
increases from the previously set 13.5. Thermal efficiency has been predicted from 14.2 up to 18.2 at which the
turbine work reaches its maximum value on the assumption that isentropic efficiency of the compressor and
the turbine are constant using the operating data at the pressure ratio of 13.5. 35.11% of thermal efficiency
has been acquired by the performance test when the pressure ratio increased to 16.2 since replacing the
compressor low pressure stages. It's been approved that predicting thermal efficiency using the operating data
at the pressure ratio of 13.5 is useful within 7.86% of tolerance as the figure measured by the performance
test.
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Fig. 1 Plant availability prediction by year
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Fig. 4 Schematic diagram for gas turbine & T—s diagram
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Table 1 Operating data & thermal efficiency before compressor

retrofit

Compressor pressure ratio - 13.5
Compressor inlet temperature ¢ 23
Compressor discharge temperature T 395
Turbine inlet temperature T 1,310
Turbine exhaust temperature (¢ 619
Isentropic efficiency of compressor % 87.8
Isentropic efficiency of turbine % 91.3
Thermal efficiency % 34.86
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