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Basic Knowledge about Pump Cavitation Phenomenon [Part 2]

by Motohiko NOHMI

This paper explains vibration and noise problems caused by pump cavitation. The compression property of cavitation bubbles pro-
vides a spring factor in the fluid. The behavior of a single bubble is described by Rayleigh-Plesset equation. As for the whole of the
bubbles in the pump, the continuity equation, cavitation compliance, mass flow gain factor and a lumped constant model of piping sys-
tems are combined to analyze their behaviors. Vibration of cavitation bubbles in various frequencies causes broadband cavitation noise.
The phenomenon in which all the cavitation bubbles in the pump vibrate at a low frequency is a one-dimensional unstable phenomenon
called cavitation surge. Three-dimensional unstable phenomena include rotating cavitation and alternate blade cavitation. Many studies

have been conducted regarding the cavitation instability in inducers.
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Cavitation compliance, Mass flow gain factor
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Fig. Oscillating waves generated by self-oscillation in cavitating

pump (Subscripts 1 & 2 denote inlet and outlet of the pump)
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The source of rotating cavitation
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Photo Cavitation generated around the inducer
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