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Infleunce of number of projectile empennages on the

characteristics of supercavitation flow
LU Linwang » SHI Honghui
(Faculty of Mechanical Engineering &. Automation, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: In order to study the influence of the number of empennages on the supercavitation, the
three-dimensional numerical simulation research of the characteristics of underwater high-speed projectiles
supercavitation flow with different number of empennages was carried on with the Schnerr-Sauer model and
the ANSYS CFD software. The effect of the number of empennages on the formation and development of
the supercavity as well as the drag coefficient of the projectile under different number of empennages was
analyzed. The results showed that the supercavity development process of the tailless and tailed projectiles
is basically the same. But due to the presence of the empennage., the surface of the supercavity behind the
empennage is rough. At the same time, this will disturb the shape of the supercavity, thus causing
concave-convex changes of the shape. The more number of empennages, the disturbance will be more
obvious. With the increase in the number of empennages, the non-dimensional diameter and length of
supercavitation will present the trend of gradual increase. Before the complete supercavitation forms, the
drag coefficient of the projectile is in direct proportion to the number of empennages. Through comparing
the results of the independent expansion principle of the Logvinovich supercavitation section with the
numerical simulation results, it was found that the calculation results of the semi-empirical formula were in
agreement with the numerical simulation results.

Key words: non-dimensional diameter; number of projectile empennages; supercavitation flow characteristics;

drag coefficient; three-dimensional
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