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Experiments on Supersonic Impulse Turbine

Eunhwan ]eong* and Jinhan Kim
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ABSTRACT

1.6 MW class supersonic partial admission impulse turbine has been designed and tested in Korea
Aerospace Research Institute for the liquid rocket engine application. The test has been performed using a
high pressure air source facility in KARIL For the turbine power absorption, a hydraulic dynamometer has
been used. Appropriate similarity relations are used for the determination of test condition. Various settings
of turbine pressure ratio and rotational speed are tested to investigate global turbine characteristics. From
measured data, parameters related to the turbine design are derived and validated.
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Table 1 Turbine design parameters
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Table 2 Turbine shape related design parameters

A4 A% EE:
2HY 7= 1~1.5% of Dcp
Hal-2E o 0.6-0.75
Aspect Ratio 14-17
& &EAF 0.83-097
T SEAF 0.8-09

Table 3 Design conditions for the supersonic impulse turbine
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Fig. 4 Turbine test rig
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Table 4 Temperature/pressure sensor installed location
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Table 5 Dynamometer spec. (Froude Consine, F249)
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Table 6 Turbine test similarity condition (design point)
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Table 7 Test conditions
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Fig. 5 Turbine characteristics efficiency vs. U/Cad
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Fig. 6 Turbine characteristics : corrected power vs. U/Cad
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