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Cryogenic Performance Test of a Turbopump Inducer

Soon-Sam Hong* - Jin-Sun Kim* - Jinhan Kim*

ABSTRACT

A test facility was developed where an inducer for a liquid rocket engine turbopump can be tested
using liquid nitrogen as a working fluid. At the facility, a hydrodynamic performance test and a
cavitation performance test for an oxidizer turbopump were carried out. Head-flow relation at liquid
nitrogen test was similar to the case at water test. However, cavitation performance at the liquid
nitrogen was superior to the case at water test, which results from the thermodynamic effect: of
cavitation.
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Fig. 1 Cryogenic turbopump test facility
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Table 1. Properties of pump fluids

Item LOX LN2 Water

Temperature [K] 90.2 77.4 293

Saturation pressure [MPa]| 0.1013 0.1013 0.0023
Density [kg/m'] 1,140 808 998

Viscosity [N - s/m’] 1.96x10* | 1.63x10™* | 1.01x10”

Kinematic viscosity [m'/s]| 1.72x107 | 2.02x107 | 1.01x10°
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Fig. 2 Test section and speed increaser

Fig. 3 Test inducer
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Table 2. Inducer geometry and operating condition

Item Specification
Flow coefficient 0.096
Inlet hub/tip diameter ratio 0.426
Outlet hub/tip diameter ratio 0.488
Inlet back sweep angle [°] 20
Tip solidity 2.75
Blade number 3
Tip clearance [mm] 1
Rotational speed [rpm] 5000 ~8000
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Fig. 5 Head coefficient vs. flow coefficient at LN2 test
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Fig. 7 Head coefficient vs. cavitation number at LN2
test
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Fig. 8 Comparison of hydrodynamic performance of
LN2 test with water test
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Fig. 9 Comparison of cavitation performance of LN2
test with water test
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Fig. 10 NPSH adjustment at LN2 test
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