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Experimental and numerical analysis of cloud cavitating flow that
surrounds an axisymmetric projectile in shallow water

XU Chang, YU Chao, HUANG Jian, WANG Yi-wei *, HUANG Chen-guang

(Key Laboratory for Mechanics in Fluid Solid Coupling Systems, Institute of Mechanics, Chinese Academy of
Sciences, Betjing, 100190, China
Schiool of Engineering Science, University of Chinese Academy of Sciences, Beijing, 100049, China )

*

Abstract: The cloud cavitating flow that surrounds an axisymmetric projectile is examined in
water tank experiments and numerical simulations to find the mutual effect of the free surface
and the bottom wall near the projectile. The experimental observations of cavity development are
consistent with numerical results and validate the methods’ accuracy. Stability and asymmetry of
the cavity shape around the projectile under the effects are studied. The overall regularity shows
that as the projectile closer to the wall, the cavity length and period will be longer; as the
projectile closer to the free surface, the cavity length and period will be shorter and the stability
will be improved.

Key words: - Unsteady cavitating flow, Large eddy simulation, Cartesian cut-cell mesh method,
Free surface, Near-wall effect
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