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Abstract: In order to investigate the problem of oblique water entry cavity and its related parame-
ters, both experiment and numerical simulation of oblique water-entry process have been carried
out. In the experiment, the cavity evolution of oblique water entry was studied and the cavity mor-
phology at different times was obtained. The numerical model was constructed using the RANS
method and SST two-equation turbulence model based on k-w model, which can effectively
simulate the 6-DOF movement of the revolution body. The results show that the cavity evolution

obtained by numerical simulation agrees well with the experimental results, which mainly includes
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the stages of impacting water surface, forming cavity, appearing pinch off phenomenon, cavity

cracking, cavity closure, coming out surface disordered and cavity collapse. The change of water-

entry parameters has been further analyzed based on the numerical simulation. It was found that

the velocity, acceleration and pressure all change abruptly when the revolution body impacts water

surface and the cavity cracks. The body’s deflection angle shows an increasing trend, which be-

comes more significant after the tail of the revolution pierces the cavity. With the increase of inci-

dent angle, the velocity of the revolution body decreases rapidly and the peak pressure increases

greatly when the revolution body impacts water surface. Besides, the peak pressure appears earlier

and the cavity is more difficult to be closed.
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Fig. 1 Schematic of the water-entry experiment

and revolution model
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Fig. 4 Comparison of cavity evolution between the

experimental results and numerical predictions
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