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ABSTRACT

Effects of coolant pre-cooling and fuel pre-heating on the performance of a combined cycle using a F-class gas turbine were

investigated. Coolant pre-cooling results in an increase of power output but a decrease in efficiency. Performance variation due

to the fuel pre-heating depends on the location of the heat source for the pre-heating in the bottoming cycle (heat recovery

steam generator). It was demonstrated that a careful selection of the heat source location would enhance efficiency with a

minimal power penalty. The effect of combining the coolant pre-cooling and fuel pre-heating was also investigated. It was found

that a favorable combination would yield power augmentation, while efficiency remains close to the reference value.
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Fig. 1 Configuration of a combined cycle power plant (dotted lines denote coolant pre—cooling and alphabets in the HRSG (A to I)

denote heat sources for fuel heating
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Table 1 Performance parameters of the gas turbine

Parameters Reference  Modeling
Ambient temperature (K) 283.2 288.2
Ambinet pressure (bar) 1.0 1.0
Pressure ratio 16 16
Compressor isentropic efficiency (%) NA 83.6
TIT (K) 1670.2 1670.2
Number of turhine stage 3 3
Turbine stage efficiency (%) NA 885
Exhaust gas flow (kg/s) 445.0 4449
relati\iozia?rtﬂ(io;‘{r (%) NA 174
Net GT power (MW) 171.7 1715
GT efficiency (%) 365 36.7
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Table 2 Combined cycle specification o e 1t 2 W 2E, 2tk 2 Eo]== 870 CE, 2
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Fig. 2 Velocity triangles of a turbine stage
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