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Development of a Polytropic Index-Based Reheat Gas Turbine Inlet Temperature
Calculation Algorithm
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ABSTRACT

Recently, gas turbine generators are widely used for frequency control of power systems. Although the inlet
temperature of a gas turbine is a key factor related to the performance and lifespan of the device, the inlet temperature is
not measured directly for reasons such as the turbine structure and operating environment. In particular, the inlet
temperature of the reheating gas turbine is very important for stable operation management, but field workers are
experiencing a lot of difficulties because the manufacturer does not provide information on the calculation formula.
Therefore, in this study, we propose a method for estimating the inlet temperature of a gas turbine using a machine
learning—based linear regression analysis method based on a polytropic process equation. In addition, by proposing an inlet
temperature calculation algorithm through the usefulness analysis and verification of the inlet temperature calculation

model obtained through linear regression analysis, it is intended to help to improve the level of reheat gas turbine
combustion tuning technology.
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Table 1. Ratio of specific heats Cp/Cv for some gases

Volume Type | Ratio of Specific Heats| Remark
Helium 1.66
Hydrogen 141

Air, Oxygen, Nitrogen 1.40 Standard
Chlorine 1.33
Methane, Ammonia 1.32
Acentylene 1.30
Steam, Carbon Dioxide 1.28
Ethane 1.18
Propane 112
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