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ABSTRACT: This paper aims to study the transonic oblique water entry characteristics of the vehicle, and to obtain the tran-
sonic compressible water entry characteristics of the vehicle at different angles of attack. The geometric model of transonic ve-
hicle is established with the numerical simulation adopting VOF (volume of fluid) homogeneous flow model, SST - turbu-

lence model, and Zwart cavity model. And then the correction of liquid compressibility is carried out. The compressible charac-
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teristics of water entry under different angles of attack are compared, and the development of cavity around the vehicle, and the

attitude and force characteristics on the vehicle are analyzed. The compressible characteristics of transonic oblique water entry

of vehicle at different angles of attack are determined. The angles of attack have little effects on the diameter of cavity, but the

shape of cavity changing with time at different angles of attack are significantly different, and the integrity of cavity is destroyed

with the increase of positive and negative angles of attack. The trajectory offset of the vehicle increases with the increase of the

positive angle of attack. Moreover, the trajectory offset increases first with the increase of the negative angle of attack, and then

decreases. The horizontal and vertical forces on the vehicle decrease with the increase of the positive angle of attack. Besides,

the forces increase first and then decrease with the increase of the negative angle of attack. Under the different water entry an-

gles of attack, the development of transonic water entry structure of vehicle is similar. But with the change of angle of attack, the

cavity structure, trajectory offset, and force characteristics change significantly.

KEY WORDS: vehicle; water entry; transonic; cavity; ballistic; numerical simulation
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Fig.13 Variation of force coefficients in horizontal direction
(a) and vertical direction (b) under different angles of attack
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