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Performance Prediction of a Gas Turbine Using CO, as Working Fluid
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ABSTRACT

This study investigated the changes in performance and operating characteristics of an F-class gas turbine according to the
change of working fluid from air to carbon dioxide. The revised gas turbine is the topping cycle of the semi-closed oxy-fuel
combustion combined cycle. With the same turbine inlet temperature, the CO, gas turbine is expected to produce about 85%
more power. The main contributor is the greater compressor mass flow and the added oxygen flow for the combustion.
Compressor pressure ratio increases about 50%. However, the gas turbine efficiency reduces about 10 %. Modulation of inlet
guide vane to reduce the compressor inlet mass flow, the major purpose of which is to reduce the compressor inlet Mach

number, was also performed.
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Table 1 Comparison of specifications between normal and CO» cycles

Item Design | CO;y cycle
Turbine inlet temp. (C) 1441
Compressor Inlet temp (C) 15 19
Inlet mass flow (kg/s) 4436 685.09
Pressure Ratio 184 278
Luertblfrllj Vso(%l/;nt relative to compressor 17 169
Compressor discharge temp. (C) 439.4 364.5
Turbine exit temp.(C) 618 805.9
Power output (MW) 183.6 339.3
Fuel natural gas CH,4
Fuel consumption(kg/s) 10.05 20.24
Oxygen supply (kg/s) - 80.8
Turbine inlet mass flow (kg/s) 37873 656.94
Turbine exit mass flow (kg/s) 453.65 775.91
Efficiency (%) 37.12 335
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