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ABSTRACT

The turbopump inducer cavitation is very important for the success of a liquid rocket engine. In this
study, the performance test and cavitation performance test were carried out at various rotational speeds
with two inducers of different diameter. The rotational speed was varied by 4000, 6000, and 8000 rpm, and
the size effect was tested for the normal inducer and twice-enlarged one. The hydraulic performance results
showed that the similarity was satisfied over the entire test range of the present study. The blade thickness
effect was examined and showed that the increased blade thickness resulted in decreased efficiency and
worse cavitation performance for the large tip clearance. The cavitation performance test results showed
that the breakdown NPSH increased as the flow coefficient, and was not affected by the rotational speed.
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test facility
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Table 1 Design parameters of the inducer

Liquid density keg/m?’ 1,110
Inlet tip radius mrmi 49
Flow rate m’/s 0.0229
Pressure rise Pa 460,000
Required power w 14,200
Rotational speed PM 50,000
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Fig. 2 Test section detailed drawing with pressure measurement
positions
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Table 2 Description of the test model inducers

t/D h/D Scale
Model 1 0.015 0.03 2
Model 2 0.03 0.03 2
Model 3 | 0.03 0.03 1
0.5

O 4000 rpm, Model1
O 4000 rpm, Model2
0.4 O 6000 rpm, Model2
A 8000 rpm, Model2
v 8000 rpm, Mode!3
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Fig. 3 Hydraulic performance of the test inducer
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Fig. 4 Cavitation performances of the test model inducer
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Fig. 6 Photograph of the cavitating flows from model 3 tested
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