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ABSTRACT

Performance analysis is conducted on an axial-type turbine which is used for fire extinction by injecting
water or steam into the turbine. Loss models developed by Kacker and Okapuu are applied for predicting the
performance of turbine. Pressure loss generated through a turbine is converted to the thermal efficiency, and
thermal and gas properties are calculated within a turbine passage. Total-to-total efficiency, total-to-static
efficiency, static temperature at the exit of turbine, output power, flow coefficient, blade loading coefficient,
and expansion ratio are predicted with changing the amount of injected steam and the rotational speed. The
TAKW class gas turbine developed at KIMM is chosen for performance analysis, The 74kW class turbine
consists of 1 stage like a current developing gas turbine for fire extinction. Water or steam is injected at
the end of combustor, and results show that efficiency and output power are dependent on the temperature

of mjected water or steam and the static temperature at the exit is decreased.
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Table 1 Design specifications of 74kW axial turbine

Stages . 1
Rotational Speed(RPM) 30,000
Mass Flow Rate(kg/sec} 1911
Turbine Inlet Tenp(Q 1092.9
Infet Total Pressure(kPa) 190.54
Number of Stator/Rotor 35/43

Chord of Stator/Rotor{ram) 2307/26.55
Mean Diameter(mm) 210.82
Tip Diameter at Exit(mm) 239.60
Hub Diameter at Exit{mm) 17743
Tip Diameter at Inlet({tmm) 234.94
Hub Diameter at Inlet(mm} 183.36
Aspect Ratio of Stator/Rotor 1.28/1.17
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Table 2 Comparison of performance analysis of on~design

Contents KIMM Present
Total-to-total Efficiency{f-o) 8.0 84.4
Total-to-staic Efficiency () 739

Flow Coefficient{g=Cy/U) 0.831 0688
Blade Loading Coefficient(¥) 1.33 1.44
Expansion Ration 1.7% 1.902
Turbine Output Power(kW) 2788 3022
Static Temperature at Exit{K) 944 3
Static Pressure at BExit{kPa) 92.1 %09
Reletive Mach number at Exit 0.72 0.72
Abs. Flow Angle at Stator Exit| 623 62.9
Abs. Flow Angle at Rotor Exit 0 77
Rel. Flow Angle at Stator Exit 5.2 26.8
Rel. Flow Angle at Rotor Exit -50.3 -51.7
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