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Experimental Study on the Unsteady Cavitation of Turbopump Inducer
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ABSTRACT
Steady and unsteady cavitation characteristics of turbopump inducer were investigated in this paper. To

see the effect of blade angle on the inducer performance, three inducers with inlet tip blade angle of 7.8°
70°, 61°, respectively, were tested. For 7.8°, 7.0° inducers in the non-cavitating condition, head decreased
linearly with flow rate, but head-flow rate curve had a dip at the flow coefficient $=0.065 for 6.1° inducer.
Rotating cavitation and cavitation surge were found in the 7.8°, 7.0° inducers in the cavitation tests. During
the rotating cavitation one cell rotated at the same rotational speed as that of the inducer. The cavitation
surge did not rotate and the oscillating frequency was 7~20 Hz. From the curve of the critical cavitation
number versus flow rate, it was found that the steady cavitation performance of 6.1° inducer was much
lower than that of 7.8°, 7.0° inducers.
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1. Water tank 6. Torque meter
2. Turbine flow meter 7. Motor

3. Stilling chamber 8. Booster pump
4. Test inducer 9. Regulating valve
5. Coliector 10. Heat exchanger
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Fig. 2 Tested three inducers
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Table 1 Inducer geometry and operating condition

Inlet tip blade angle, B [©]] 78 | 70 | 61
Inlet tip diameter [mm)] 106
Outlet tip diameter [mm] 78
Outlet tip blade angle [7] | 132 [ 167 [ 215
Blade number 2
Tip solidity 2.7
Axial length of blade on the
8
hub [mm]
Rotational speed [rpm] 6,000
Clearance between inducer 10
tip and casing [mm)] ’

Blade angle, B, [°]

[¢] 20 40 60 80 100 120
Axial distance from leading edge, z [mm]

Fig. 3 Blade angle distribution
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Fig. 5 Head characteristics of three inducers
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Fig. 7 Spectral analysis of inlet pressure fiuctuation for Buu
=7.8° inducer at ¢=0.073 RC is rotating cavitation,
CS is cavitation surge
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Fig. 9 Spectral analysis of inlet pressure fluctuations at three flow coefficients for three inducers
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Table 2 Cell number and propagation speed ratio

Rotational speed ratio,
Cell number, m H/imfi
Bon 78° | 70° [6.1° 78° 70° 6.1°
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tation |$=0.073| 0 0 10~15Hz |12~17Hz
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Fig. 10 Critical cavitation number versus flow coefficient
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