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Experimental Study of the Velocity Compound Turbine in
Turbopump

Hanggi Lee*' - Eunhwan Jung*® - Pyungu Park* - Jinhan Kim*

ABSTRACT

The performance experiment was tested for the velocity compound turbine of turbopump
which was the main part of 75 ton class liquid rocket engine. The seal is installed between the
Ist rotor and the reversing vane to reduce the leakage flow. The turbine outlet pressure of the
velocity compound turbine by changing the rotating speed was compared with that of baseline

turbine with single rotor including the effect on the total performance.
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(b) Velocity compound turbine

(a) Baseline turbine

Fig. 1 Turbine I1SO drawing
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Table 1. Specifications for baseline and velocity compound turbine
Baseline Velocity compound
Symbol design similarity design similarity
subscript - d - d
medium Fuel rich gas | air Fuel rich gas | air
Pressure Ratio T 18 18.3 18 18.3
Tutine Inlet total
By, 5.8 MPa 2.0 MPa 5.8 MPa 2.0 MPa
Pressure
Turbine Inlet
T 900 K - 1000 K -
total Temperature
Velocity Ratio U/ C,, 0.21 0.21 0.17 0.17
Corrected RPM N* 367 351 348 317

Nl L

T 08

a) Baseline turbine

Fig. 2 Turbine test facilities

b) Velocity compound turbine



Cooling water Pump

Dynamometer

Turbine

Mixer

2 flowmeter

Pressure Vessel

Fig. 3 Schematic diagram of turbine test facilities
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Fig. 6 Seal clearance test result
Table 2. Seal clearance test result
A Non-
04 0.8 1.1
[mm)] Seal
Efficiency
%) 52.7 52.7 52.7 524
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