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Abstract: Supercavity technology is well known as an increasing speed and reducing drag method
of underwater vehicles. It is of great significance to study on the hydrodynamic characteristics of
supercavitating vehicle which is the most promising under water vehicle. Based on the finite
volume method, combined with the N-S equation and cavitation model, a numerical simulation
method for the unsteady supercavitating flow field of vehicle is established. Based on the
theoretical analysis, the hydrodynamic force of the vehicle is analysed and modeled. The hydrody-
namic force is closely related to the shape of cavity which depends on the navigation speed and the
wetted area of the tail.
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Fig. 1 Model of supercavitating vehicle
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Tab. 1 Parameters of supercavitating vehicle

K L/m 0.18

H#& d/m 0.01
ZER D, /m 0. 004
B o,/ (kg m™3) 7800

e 1./ (kg + m?) 2.9773X1074
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Fig. 2 Computational mesh
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Fig. 3 Numerical result
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Fig. 4 Comparison between numerical result and

empirical formula in supercavity shape
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Tab. 2 Comparison between numerical supercavity

parameters and empirical formula
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Fig. 6 Trajectory and force change in one cycle
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Fig. 7 Comparison of numerical results of tail-slapping

forces with simplified model
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