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Design of Cavitation-Resistive Pump Inducer

Jin-Hwa Kim~,

Shin-Hyoung Kang

ABSTRACT

F 84D, NPSH(F ¢ %), Ns(H]25), Velocity Diagram(£%E 21 %), Do F2HA15

The cavitation causes suction performance and efficiency of the high-speed pump to be reduced
significantly. To diminish these effects, the inducer has been used Most of the inducer is designed at a
maximum efficiency point of the pump, therefore suction performance drop due to effects of flow separation
and inlet inverse flow is often observed at off-design point. The objective of this study is to find out the
cavitation modes at various conditions by applying event detection technique and to design an inducer
reducing cavitation. The pressure fluctuations at each cavitating condition were measured at inducer inlet
and outlet locations using pressure transducers, which were located 90 degrees apart from each other to
identify the cavitation modes. The time-frequency characteristics were analyzed by using Choi-williams
distribution. In the second part of this paper, the inducer design method which uses nominal performance
characteristic and onset condition of cavitation is introduced and applied to real situation.
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Fig. 1 Schematic of inducer test facility

Table 1 Specification of Inducer

Number of blades 4 ea
Tip diameter 149.8 mm
Inlet tip blade angle 75
Outlet tip blade angle 9.0
Hub/tip ratio at inlet 025
Hub/tip ratio at outlet 051
Tip clearance 05 mm
Blade thickness at tip 2 mm
Blade thickness at inlet hub 6 mm
Leading edge radius 0.2 mm
Solidity at tip 297
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Table 2 Signal Analysis Resuits at Inlet and Outlet

Inlet Outlet
NPSH. Mode Cell No. }Frequency| Duration
15 m | Rotating 2 527,790 | 0.2msec
05 m Surge Entire | 1320,1490 | 0.5msec
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Fig. 9 Designed impeller shapes
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