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Analysis of Design and Operation Performance of Micro Gas Turbine :
Part 2- Variations in Engine’s Operation and Performance Caused by
Performance Degradation of Compressor and Turbine
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ABSTRACT

This study analyzed the variations in the performance and operation of a 200 kW class micro gas turbine according to
performance degradation of compressor and turbine. An in-house code, developed by the present authors and presented in the
first part of these series of papers, were used for the analysis. The degradation of compressor and turbine were simulated by
modifications in the their performance maps: mass flow rate, pressure ratio and efficiency were decreased from the reference
values. Firstly, the variations in the operating conditions (air flow rate, pressure ratio) were predicted for the full load condition.
Then, the same analysis were performed for a wide partial load operating range. The change in engine’s performance (power
output and efficiency) due to the component degradation was predicted. In addition, the change in the compressor surge margin,

which is an important indicator for safe engine operation, was evaluated.
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Fig. 1 Micro gas turbine system configuration

Table 1 Design specification of MGT

Parameters Unit Value
Inlet air flow kg/s 1.4544
Relative humidity % 60.0
Ambient pressure kPa 101.3
Ambient temperature T 15.0
Pressure ratio - 42
Turbine inlet temperature T 930.0
Compressor isentropic efficiency % 83.0
Turbine isentropic efficiency % 87.8
Recuperator effectiveness % 90.0
Shaft speed RPM 40,000
System power kW 220.2
Thermal efficiency % 35.12

power)2 9F 220 2 kW, Eg(Thermal efflclency)—‘oj
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Fig. 2 Clean and fouled compressor performance maps
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Table 2 Variations of parameters by performance degradation of compressor and turbine
Cycle Parameter Condition sw(%) on (%) (%) SPR(%) SM(%) TET(C)
Clean map 0 0 0 0 9.068 676.422
Case A . -2.293 -0.906 -0.974 -1.048 9.150 677.91
TIT=980C
Case B -2.236 -1.311 -0.400 0.519 8072 678.504
Case C —-4.402 -2.162 -1.364 -0.528 8152 679.958
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