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Performance Change of Gas Turbine with
a Evaporation Cooling System in Summer Season
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*Korea Midland Power Corp., Boryeong 33439, Korea
**TDepartment of Mechanical Engineering, Soongsil University, Seoul 06978, Korea
**School of Mechanical Engineering, Hanyang University, Seoul 04763, Korea

ABSTRACT : This study analyzed the change of gas turbine performance with air temperature decrease by the
evaporation cooling system in summer season, Gas turbine performance was tested on the condition that
ambient temperature is 29 + 1 C. As a result, Air temperature at the compressor inlet was decreased by 4.12
T after the installation of evaporation cooling system. Decreased air temperature followed by increased air
density affected gas turbine performance, Which increased compressor pressure ratio by 0.27, improved
compressor efficiency of 0.29 %p, improved gas turbine enthalpy drop efficiency of 0.31 %p, improved the gas
turbine efficiency by 0.44 %p, improved electric power output by 4,489 kW. On the other side, the influence of
the humidity increase and flow resistance increase was negligible.
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Fig. 2 Evaporation Cooling System Schematic

Table 1 Measurement Instrument List

Data Acquisition System - - - 1
Watt—Hour Meter - 0.2% kKW 1
Transmitter 4~20mA 0.1 % bar 4
Thermocouple E—type 0.4C [ 12
Fuel Gas Flow Tubine Meter | 0.25% | m3 1
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Table 2 Calculation Data before & after Installation of the

System
Electric Power kW 159,599 164,088
Gas Turbine Efficiency % 33.14 33.58
Gas Turbine o
Enthalpy Drop Efficiency % 89.46 89.17
Compressor Pressure Ratio - 16.39 16.66
Compressor Efficiency % 88.14 88.43
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