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Hydraulic Performance Test of a Turbopump

Soon-Sam Hong* : Dae-Jin Kim* - Jin-Sun Kim* . Chang-Ho Choi* - Jinhan Kim*

ABSTRACT

Hydraulic performance test was conducted for a fuel pump of a liquid rocket engine turbopump.
The pump driven by an electric motor was tested in water environment. It is experimentally shown
that the inducer had very small effect on the pump’s head and efficiency but great effect on the
pump’s cavitation performance. Additionally, inducer test was carried out to investigate the effect of
the inducer on the pump in detail, and it was found that the pump had a critical cavitation number
when the inducer head dropped by 55%.
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Table 1. Design reguirement of test fuel pump

Item Unit | Specification
Fuel - kerosene
Mass flow rate kg/s 29.1
Inlet total pressure MPa 0.25
Qutlet total pressure MPa 14.32
Inlet total temperature K 288
Density kg/m’ 796.7
Rotational speed rpm 20,000
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3 2 1. Test pump
4 2. Regulating valve
3. Turbine flow meter
4. Water tank
5. Torque meter
! 6. Gear box
7. Motor

Fig. 1 Plane view of pump test facility

Fig. 3 Impeller of test pump
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2l 5 Inducer effect on pump efficiency
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Fig. 6 Inducer effect on pump cavitation performance
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Fig. 8 Cavitation performance of pump and inducer
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