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Cavitation CFD and the Prediction of Cavitation Erosion

by Motohiko NOHMI

Considerations on the erosive cavitation phenomenon, an overview on the recent progress in cavitation CFD, and trends in the develop-
ment of erosion prediction methods are introduced in the following. Cavitation Erosion occurs due to impact loadings caused by the col-

lapse of cavitation bubbles in the vicinity of an object. Although this phenomenon can be analyzed at a single bubble level, analysis is
extremely difficult at a bubble cluster level. Cavitation CFD, which is using an approximating method called cavitation model, enables
comprehensive analysis and is applied in estimating pump head breakdown. A number of proposals have been submitted for predicting
probable erosion zones and obtaining quantitative erosion rate by estimating erosion intensity levels based on cavitation CFD results. Sig-
nificant studies on a trial basis are underway but a decisive method has yet to be found, thus making further research necessary.
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Fig. 1 The collapse of a cavitation bubble and the propagation
of pressure wave and stress wave
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Table 1 Review of impact loadings for
different cavity phenomena
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Table 2 The classification of cavitation model
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Fig. 2 Head breakdown of an inducer pump, experimental
result and CFD results
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Fig. 4 Calculated cavitation aggressiveness based on
computed pressure and void fraction
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