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A Study on Performance Diagnostics of Turbo-Shaft
Engine Using Thermodynamic Sensitivity

Daewon Lee* - Taeseong Roh** - Dongwhan Choi**

ABSTRACT

Because of accumulation of operation time, the performance of main components(compressor,
combustor, turbine, etc.) come to be deteriorated in gas-turbine engine. So, high reliability and
minimun of expense are important problem for engine manufacturer and user in operation of
gas-turbine engine. In this study, the diagnostic code of the engine performance using the
thermodynamic sensitivity between the sensed parameters and the health parameters has been
developed without an application of the commercial program. The single performance

deterioration of the turbo-shaft engine has been estimated with this code.
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Table 1. Sensed and Health Parameters for
performance diagnostics of engine
"~ Desctiption -1 Parameter
G.G. Turbine Spool Speed N,
Power Turbine Spool Speed N,
Combustion Inlet Temperature T,
Combustion Inlet Pressure B,
G.G. Turbine Inlet Temperature T,
G.G. Turbine Inlet Pressure P,
P. Turbine Inlet Temperature T
P. Turbine Inlet Pressure Py
P. Turbine Exhaust Temperature T,
P. Turbine Exhaust Pressure P,
Fuel Mass Flow m,
Compressor 7,
Efficiency | Gas Generator Turbine 7,
Power Turbine 7,
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Sensed Parameters

Fig. 1 Sensed Parameter Degradation by
Compressor Defect (Design Point)
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Fig. 2 Sensed Parameter Degradation by
Compressor Defect (Off-Design Point)
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Fig. 3 Health Parameter Degradation by
Compressor Defect (Design Point)
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Fig. 4 Health Parameter Degradation by
Compressor Defect (Off-Design Point)
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