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Rotordynamic Fluid Forces Acting on Cavitating Inducer in Whirling Motion*

Yoshiki YOSHIDA*!, Masato EGUCHI*?, Taiichi MOTOMURA*3, Masaharu UCHIUMI*!,
Hirotaka, KURE*® and Yoshiyuki MARUTA*?

ABSTRACT

To investigate the relationship of the uneven cavity length and rotordynamic force in a cavitating inducer
with three blades, the rotordynamic fluid forces acting on cavitating and whirling inducer were examined by
using a rotordynamic test stand with active magnetic bearings. Rotordynamic performances were obtained
within a wide range of cavitation numbers (o) and whirl (@) /shaft(Q) speed ratios included super-synchro-
nous/synchronous/sub-synchronous rotating cavitation. These experimental results indicate that the rotating
cavitation strongly affects the fluid reaction forces. The fluid reaction forces act on the inducer as a destabi-

lizing forces at a certan cavitation number and whirl/shaft speed ratio.
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Fig. 3 EBARA Rotordynamics Test Stand (EBARTS) with
active magnetic bearing
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Fig. 4 Definition of the fluid reaction forces F, (normal)
and F, (tangential)
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Fig.5 FFT analyses of unsteady pressure fluctuation and indirect observations of rotating cavitations from [9]
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Fig. 6 FFT analyses of shaft vibration
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Fig. 7 FFT analyses of pressure fluctuations at the inter-blade of the inducer at various rotor shaking fre-
quencies in whirl motion (cavitation condition: just before super-synchronous rotating cavitation )

6000rpm Q/Qd=1.01 Unbalance Synchronous rotating cavitation
71 T T ] —_ /
1.1 ] = Z
c 100 - { +0g T
3 | =
Ay | ﬂ l | o
» } —T o Low cycle
] Q 9:000 I 5scillation Super-synchfonous
——'—‘—tynchronous rotating cavitation 2 rofating cavigation
r T—T T g 8,000 - -
)
s e oL 2 ; :
m 1] 0.02 0.04 0.06 0.08 0.10

Cavitation number o

Fig.9 Effect of rotational speed on synchronous rotating
cavitation from [14]
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Fig.10 Schema of whirling inducer coupled with rotating cavitation
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Fig. 11 FFT analyses of pressure fluctuations at the inter-blade of the inducer at various rotor
shaking frequencies in whirl motion (cavitation condition: deep synchronous rotating

cavitation)
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