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A Study on the Suppression of Cavitation in Inducer by J-Groove

Young-Do Choi and Junichi Kurokawa

Key Words :  Cavitation(7}l 1] €] ©] ), Inducer(3! A1), J-Groove(J- 15 E.), Suction Performance
(¥4 ), Turbopump(E] 2.3 )

Abstract

Cavitation is the most serious problem in developing high-speed turbopump, and inducer is often used to
avoid cavitation in main impeller. Thus, inducer is always operating in the worst cavitation condition. If it is
possible to control and suppress cavitation in inducer by some new device, it might be possible to suppress
cavitation occurring in any type of pumps. The purpose of present study is to develop a new effective method
of controlling and suppressing cavitation in inducer using shallow grooves, which is named *“J-Groove”. J-
Groove is installed on the casing wall near the blade tip to use the pressure difference between high pressure
region and low pressure region of the inducer in an axial direction. The results show that proper combination
of backward-swept inducer with J-Groove improves suction performance of turbopump remarkably in the
range of partial flow rate as well as designed flow rate. The rotating backflow cavitation occurring in the
range of low flow rate and the cavitation surge occurring in the vicinity of the best efficiency point can be
almost suppressed by installing J-Groove.
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Table 2 Parameters of J-Groove
Number | Width | Depth Length L [mm]
J- N w D Up- Down-
Groove tream | stream
[mm] [mm] S
L L,
1 32 6 2 20 20
2 16 10 2 20 20
3 16 10 2 0 20
4 16 12 2 20 20
Tip J-Groove
L1 | L2

Lz Y

N

Fig. 3 J-Groove mounted on a casing wall
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Rotating backflow cavitation
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Fig. 10 Spectral analysis with Inducer C Fig. 11 Spectral analysis with Inducer C and J-Grooves
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Fig. 12 Suppression of rotating backflow cavitation and cavitation surge (o =0.05)
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