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Research on the supercavitation flows around disc

cavitators with different grooves
SUN Yaya, SHI Honghui , YE Shaodong
(Faculty of Mechanical Engineering & Automation, Zhejiang Sci-Tech University, Hangzhou 310018, China )

Abstract: Based on the Fluent software and the VOF (Volume of Fraction) method, a numerical study
of the supercavitation around an underwater vehicle with different grooves in the disc cavitator is conducted
to analyze the three-dimensional characteristic of the supercavitating flow and the hydrodynamic
characteristic. The numerical simulation is effectively consistent with the theoretical analysis by comparing
the numerical simulation result with the principle of independence of the cavity sections expansion result.
Besides, the drag coefficient under the influence of the cavitator with different grooves is studied. The
results show that: The vehicle’s drag coefficient and the non-dimensional diameter and length all present
the decreasing trend with the increase of the cavitator’s grooves. With the different grooves in the disc
cavitator, the supercavitations are classical shape and the supercavitations with different cross-section
shapes have a perfect self-repairing ability, which can self-repair to be a smooth spheroid in a short time.
This paper can provide a reference to the drag reduction of underwater vehicles.

Key words: cavitator with different grooves; the principle of independence expansion of the cavity

sections; VOF method; drag coefficient; self-repairing ability
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