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Interaction between Uneven Cavity Length and Shaft Vibration
at the Inception of Synchronous Rotating Cavitation

Yoshiki YOSHIDA, Katsuji NAGAURA, Yusuke KAZAMI,
Mitsuru SHIMAGAKI, Yuka IGA and Toshiaki IKOHAGI

ABSTRACT

Asymmetric cavitation is known as one type of the sources of cavitation induced vibration in turbomachinery.
Cavity lengths are unequal on each blade under condition of synchronous rotating cavitation, which causes synchronous
shaft vibration. To investigate the relationship of the cavity length, fluid force and shaft vibration in a cavitating inducer
with three blades, we observed the unevenness of cavity length at the inception of synchronous rotating cavitation.The
fluid force generated by the unevenness of the cavity length was found to grow exponentially in progress of time, and
the amplitude of shaft vibration was also observed to increase exponentially. These experimental results indicate that the
synchronous shaft vibration due to synchronous rotating cavitation is one type of self-excited vibrations arising from the

coupling between cavitation instability and rotordynamics.
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Fig. 1 Schematic diagram of the Cryogenic Inducer
Test Facility
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Fig. 3 Development view of the inducer showing locations
of pressure sensors along the inducer blade

Fig. 4 Example of estimated cavity region obtained from
the measured pressure distribution
( J: Estimated cavity region)
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Fig.5 (b) Examples of estimated cavity region under
synchronous rotating cavitation
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4 Inception of SRC  time = 48.172sec

( - -Estimated cavity region)

Fig. 9 Figures of estimated cavity region near inception
of Synchronous rotating cavitation (SRC)
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