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Physical behaviors of an underwater explosion bubble in a free field

ZHANG A-man'?" . vao Xiong-liang! » WEN Xue-you?
(1. School of Shipbuilding Engineering » Harbin Engineering University ,
Harbin 150001, Heilongjiang . China;
2. Harbin in Marine Boiler and Turbine Research Institute ,
Harbin 150036, Heilongjiang, China)

Abstract: The flow field during the motion of an underwater explosion bubble is supposed as an invis-
cid, irrotational and incompressible ideal fluid to simulate the bubble motion in a free field using the
boundary element method. An computational program is developed and in the calculation process, the
numeric fair technique and elastic mesh technique are applied to avoid the numerical divergence in-
duced by the mesh distortion. The error between the computed and experimental results is less than
10%. From the basic phenomenon of the underwater explosion bubble in the free field, the dynamic
behavior of the bubble in the free field is investigated systematically by using the developed program.
By analyzing the pressures of the fluid field in the different directions, it gains that the pressures in
the directions of the bubble center movement and the jet attack are higher than those in other direc-
tions. It explains that the pressure loaded in the direction of the bubble jet attack is maximum and
damages the underwater structure severely, showing the asymmetry of the bubble loading. Calculated
velocity curves at the different positions in the fluid field reveal that the velocity of the retarded flow
induced by the bubble motion decreases rapidly with the increase of the distance between the retarded
flow and the bubble center, and the direction of the retarded flow reverses with the bubble expanding
and collapsing. Attenuation and variation of the retarded flow are summed up.

Key words: mechanics of explosion; pressure; boundary integral; bubble; underwater explosion; jet;

retarded flow
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