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Investigation of Mechanism and Condition on Cavitation Threshold in High-Speed
Water Flow by EFD-CFD-Bubble Dynamics Combination
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The present study clarifies dynamical threshold of a bubble nucleus in
theoretical and experimental manners under tension induced in high-speed water flow within the
narrow slit between the flat solid wall and the cylinder surface. The model equation of nucleus
growth under tension is formulated based on Rayleigh-Plesset equation, resulting in dynamical
threshold of cavitation. The result is ascertained to be reasonable compared with the growth of the
nucleus in turbulent water flows by CFD simulation where nonequilibrium evaporation and heat
conduction through the nucleus wall, and wall pressure reduction due to the translational motion of
the nucleus traced by Lagrangian technique. Consequently, Blake' s threshold (static threshold) is
found to be the necessary condition for cavitation whilst the dynamical one is the sufficient one.
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