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The Effect of the Diameter and Rotational Velocity on the
Cavitation Performance of a Turbopump Inducer
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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 speed with
two different diameter inducers. The rotational speed were varied 4000, 6000, 8000 rpm and the variation to
the diameter of an inducer were taken as design size and 2 times enlarged size.

The major results of the present study were as follows.

1. The hydraulic performance results showed that the similarity was met over the entire test range of the
present study.

2. The blade thickness effect was examined and showed that the increased blade thickness resulted in
decreased efficiency and worse cavitation performance for large tip clearance.

3. The cavitation performance test results showed that the breakdown NPSH increases as the flow
coefficient and does not affected by the rotational speed.
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Fig. 1 Schematic diagram of the turbopump inducer
cavitation test facility

Table 1 Design parameters of the inducer

Liquid density kg/m® 1,110
inlet tip radius mm 49
Flow rate m¥/s 0.0229
Pressure rise Pa 460,000
Required power w 14,200
Rotational speed pm 50,000

oz FUP YYLIE $ANTY) 98 Sto] AY
o) 2% oy} HEE WAL, 2T WUE WE
BAoZ 4fad BAFYT

B AL 09 & $39 930 A48 £S ¢
Bt ALgES AF WT 9 FHFNE ol8e
B3 ARE AXEE F7lY A4S HEAA AA
Wy 29 gEle zAdd B AR gEzd
WAL AT IR T,

oM FFE 2L JuzEAEe WHE A
$3AE 999 $%o) 248 F e A=
Sol7bq §d0] %Y ¥ WalerE AR YRz
FU9T 100me YA EHE & dE 2AE 7}
e WeE $94 Al AASUL, 43 2ol
£ B S2A7 L8900 A 20mYhre) £
& Jpag.

NYRE e B flexible tubed A4 22g
WLz SoplAY BaH BEE AUA %1 Wz
HURE A F JIW)E A 932 Oy $Y
o el e Fe ARAY AS B 4
3le] 4 FEHAC Aol YoV olF WA
7) 95k} A g AN

2% Bz wuel £ gatd £x7} A%y
B2 g3 A6 44 RS A8 NP3

POD P10 P11 P12 P13 P14 P15 PIEPITRIE P20

Fig. 2 Test section detail drawing with pressure
measurement position.
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Table 2 Description of the test model inducers

D hD Scale
Model 1 0.015 0.03 2
Model 2 0.03 003 2
Model 3 0.03 0.03 1
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Fig. 3 Hydraulic performance of the test inducer
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Fig. 5 The behavior of critical NPSH vs. flow coefficient
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