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Numerical Study on Influence of Cavity Development
Induced by Sea Route during Water Exit

LIU Yuanging, CUI Jun

(Beijing Institute of Astronautical Systems Engineering. Beijing 100076, China)
Abstract: This article adopted the numerical method, coupling the VOF multiphase method, RNG k-e
turbulence model and cavitation model to simulate the influence of cavity development induced by sea route
exiting from water. The cavity unsteady developing differences induced by different sea route mode, inclu-
ding current velocity, direction, shear of current was analyzed. The hydrodynamics characteristics of flow
field around the underwater vehicle under the interaction of cavity and sea route was presented in this pa-
per. The results indicated that the cavity shape was dramatically impacted by heading sea routes than
crossing way. The sea route parameters changed multiphase constituent which resulting in the cavity col-
lapses pattern were variants when the heading routes act on. In addition, the cavity shape was asymmetri-
cally influenced by the crossing sea routes.
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Fig. 1 Computational domain and local refined grid
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Fig. 2 Comparison of pressure distribution
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Fig. 3 Comparison of predicted and measured

ventilated cavity pressure
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Fig. 4 Comparison of predicted and measured

ventilated cavity length
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Tab. 1 Attack angle induced by different sea route velocities
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Tab. 2 Calculation cases with different sea route mode
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Fig. 5 Sea route velocity distribution of different cases
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Fig. 7 Comparison of cavity collapse time
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Fig. 8 Cavity shape impacted by different sea route

mode in flow direction
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Fig. 9 Cavity shape impacted by different sea
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Fig. 10 Cavity shape in cross-section impacted by different sea

route velocity in cross direction
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