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Abstract

A performance test facility for turbopump. inducer cavitation was developed and the inducer cavitation
performance tests were performed. Major components of the performance test facility are driving unit,
test section, piping, water tank, and data acquisition and control system. The maximum of testing
capability of this facility are as follows : flow rate - 30kg/s, pressure - 13 bar; rotational speed -
10,000rpm. This cavitation test facility is characterized by the booster pump installed at the outlet of
the pump that extends the flow rate range, and by the pressure control system that makes the line
pressure down to vapor pressure. The vacuum pump is used for removing the dissolved air in the
water as well as the line pressure.

Performance tests were carried out and preliminary data of test model inducer were obtained. The
cavitation performance test and cavitation bubble flow visualization were also made. This facility is
originally designed for turbopump inducer performance test and cavitation test. However it can be
applied to the pump impeller performance test in the future with little modification.
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Fig. 1 Schematic diagram of the turbopump

inducer cavitation test facility
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Table 1 Design parameters of the real and
test model inducer and impeller

Real Model
unit Inducer Impeller

Liquid density ka/m® 1,110 1,110
Inlet tip radius mm 49 44
Flow rate m®/s 0.0229 0.0229
Pressure rise Pa 460,000 9,480,000
Required power w 14,200 278,000
Rotational speed rpm 50,000 50,000
Test Model

Liguid density kg/m? 998 998
Inlet tip radius mm 98 88
Rotational speed 10,000 10,000
Flow rate m*/s 0.0366 0.0366
Pressure rise Pa 73,500 1,517,000
Required power w 3,270 64,000
Rotational speed 6,000 6,000
Flow rate m*/s 0.0220 0.0220
Pressure rise Pa 26,500 546,000
Required power w 706 13,800
Rotational speed 4,000 4,000
Flow rate m®/s 0.0147 0.0147
Pressure rise Pa 11,800 243,000
Required power w 209 4100
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pressure measurement position
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