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Performance Prediction of Steam Injected Gas Turbine Cycle
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Table 1. Coefficient of Turbine Cooling Method on Turbine Efficiency

bs TRAILING EDGE
METHOD OF COOLING INJECTION Cy Cs
CONVECTION 100 0 0
75 0.12 | 0.24
FILM/CONVECTION COMBINATION 50 0.15 | 0.30
25 0.18 | 0.36
IFULL COVERAGE FILM 0 0.35 | 0.60
TRANSPIRATION/CONVECTION
COMBINATION 25 0.50 | 1.00
TRANSPIRATION 0 1.00 | 1.50

Table 2. Performance Comparison between Prediction and Experiment

MS7001E MS7001F MS7001FA
Exp. | Pred. | Exp. | Pred. | Exp. | Pred.
Rate(Btu/kWh) 10030!9970.2; 10390]{9789.7| 9500/9481.8
Workyer (MW) 125 126.4| 135.7| 144.9 159} 152.3
Efficiency(%) 3400 34.2) 32.9) 34.9/ 359 36.0
NOx Production(PPM) 93| 113.3] N/A 196.9] N/A | 314.9
TIT(°F) 2100/ 2099.8; 2300]2306.8| 2350|2348.3
Exhaust Temp. (°F) 991| 960.2|1099.4/1054.2| 1093|1032.0

Table 3. Effect of Blade Cooling Method on Gas Turbine Overall Performance

Film/Convection Combination Full
Convection Coverage
75% 50% 25% Film
Worker(MW) 126.7 125.4 125.1 124.7 123.2
[Efficierlcy(%) 34.4 34.0 33.9 33.8 33.4
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Fig.1 Schematic Diagram of Steam Injected Gas Turbine Cycle
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Fig.2 Block Diagram of Steam Injected Gas Turbine Cycle
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Fig. 4 Effect

Steam/Fuel Ratio
of Steam Addition on Gas Turbine Performance(TIT = 1, 420K)
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Fig. 5 Effect of Steam Addition on Gas Turbine Performance(TIT = 1, 560K)



