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Performance Prediction of a Micro Gas Turbine Cogeneration System
Using Correction Curves and its Applications
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ABSTRACT

The purpose of this study is to develop a method to predict the performance and economics of a micro gas turbine

cogeneration system using performance correction curves. The variables of correction curves are ambient temperature, ambient

pressure, relative humidity and load fraction. All of the values of correction factors were expressed as relative values with

respect to design values at the ISO conditions. Once the correction curves are obtained, system performance can be predicted

relatively easily compared to a detailed performance analysis method through a simple multiplication of the correction factors

of various variables at any operating conditions. The predicted results using the correction curve method were compared with

those by the detailed and more complex performance analysis in a wide operating range, and its feasibility was confirmed. To

illustrate the usability of the correction curve method, the results of an economic analysis of a cogeneration system considering

varying operating ambient condition and load was presented.
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Fig. 1 MGT cogeneration system configuration
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Table 1 Design specifications of MGT cogeneration system

Parameters Unit Value
Inlet air mass flow rate kg/s 1.454
Pressure ratio - 42
Turbine inlet temperature T 980.0
Exhaust gas temperature T 266.8
Bearing cooling air flow rate kg/s 0.0364
Shaft speed rpm 40,000
Water inlet temperature C 20
Water outlet temperature C 90
Compressor isentropic efficiency % 83.0
Turbine isentropic efficiency % 87.8
Recuperator effectiveness % 90.0
Generator efficiency % 94.0
Conversion efficiency % 96.0
Heat duty kW 284.0
Net power kW 204.5
Net efficiency % 32.8
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Fig. 2 Variations in normalized net power, efficiency, gas flow
rate and exhaust gas temperature with ambient temperature
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Fig. 3 Variations in normalized net power, efficiency, gas flow
rate and exhaust gas temperature with ambient pressure
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Fig. 5 Variations in normalized net power, efficiency, gas flow
rate and exhaust gas temperature with load
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Fig. 9 Variations in normalized net power, efficiency, gas flow
rate and exhaust gas temperature with load in the MGT(Tamp =
35 C, Pamp=98kPa, RH=90%)
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Table 2 Parameters used for the economic analysis

Parameters Value Unit
MGT cogeneration system installation cost 1,872 $/kWh
MGT cogeneration system O&M cost 2.5 ¢ /kWh
Electricity sales price 140.97 W/kWh
Hot water sales price 83.5 W/Mcal
Fuel(natural gas) price 607.76 W/Nm’
Discount rate 6 %
Annual system availability 80 %
Total project period 20 years

* exchange rate (1 US$ = 1,120 W)
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