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Abstract

Present paper describes on/off design performance analysis of a 100KW industrial turbo-shaft

gasturbine engine. Procedures to match between compressor and turbine has been incorporated

into the developed program satisfying the compatibility requirements of flow, rotation speed and

work to perform the analysis. The validity of the performance results by the developed program

is yet to be proved through the relevant experiments of the resultant engine, however,

comparison of present results with those from “GASCAN(Thermoflowijit)” shows good
agreement in power output but, underpredict efficiencies 7 - 13% lower than those of GASCAN
for the pressure ratio range overlapped with present study.
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Fig. 1. Block Diagram of Cycle Gasturbine Com
ponents
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Fig. 2. Temperature Entropy Diagram of Simple
Cycle Gasturbine
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HE Values Unit
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A=A 2% 88 15_ K ]
Cig= 1.01315 bar
[ ) 3. i
&) e | 80 !
e 0.80
A & 0.996 o
gt &4 6.0 %
2R & 0.84
27 B 30,000 rpm
R mRWt | level 1
HY geaex 1,100 'K
BERI7{29 25.0 %
IR K 2.5 kg/sec
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Fig. 3. Specific Power vs. Turbine inlet tempera-
ture
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Table.2 Design Point of a 100KW Class Industrial
Gas Turbine Engine.

Design Point Values unit
Ambient Conditions
Temperature 288.15(15.0°C) °K
Pressure 1.01325E+5 Pa
e e 3.0 %
Compressor - )
Inlet temperature 288.15(15.0°C) K
Outlet Temperature 369.0 (96 ° C) ‘K
Pressure Ratio 3.2
Efficiency(Polytropic) .80
mass flow rate 2.5 kg/sec
Bleed air(Aux. use) 25.0 %
Combustor
Outlet temperature 1095.0(822 °C) °K
Pressure loss 6.0 %
Efficiency .996
Fuel LHV 43.12372 MdJ/kg
Fuel Flow 0.036 kg/sec
Turbine
Inlet Temperature 1092.9(820 °C) °K
Outlet Temperature 969.6(696 ° C) °K
Efficiency .84 Kw
Bladex il &1 1100.0 °K
Rotor Dynamics T
Rotating Speed 30,000 rpm
Generator Shaft Spd. 8,000-10,000 rpm
Performance T
Efficiency 7.3 %
Shaft Horse Power KW
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a
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Fig. 4. Bsfc vs. Pressure ratio
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Fig. 5. Cycle Performance of a Industrial Gas Tur-
bine. Efficiency vs. Specific Power
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Fig.6 Iteration Loop for Gas Generator
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Fig. 9. Bsfe vs. Power for the 100 KW Industrial
Gas Turbine Engine at off Design Condition.
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Fig. 13 Turbine blade cooling air Fuel flow rate vs.
Power at Off Design Condition.
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