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Simulation on Vertical Water — entry of Concave — nosed Projectile
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( 1. National Key Laboratory of Transient Physics Nanjing University of Science and Technology Nanjing 210094
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Abstract: Concave-nosed projectile is a kind of structure with a part of hollow cavity. In the process of
first impacting the free liquid surface by the concave part of projectile nose the gasdiquid two—phase
coupling in the cavity forms complex soliddiquid-gas three-phase motion with the projectile. In order to
study the influences of nose shape and internal cavity of concave-nosed projectile on the characteristics of
water-entry cavitation and trajectory under the condition of low-speed vertical water-entry the numerical
simulation method is used to study the change of cavitation flow during the water-entry process of concave—
nosed projectile. The results show that the water-entry cavities of flat-nosed concave-nosed and hollow
projectiles are obvious different. The regularity of energy dissipation degree of each projectile at the
moment of water entry and the changing trend of acceleration drag coefficient and velocity after water
eniry were obtained. During the opening stage of flat— and concave-nosed projectiles the nose pressure
increases sharply while the nose pressure decreases in the formation stage and then increases sharply in
the closing stage of surface.
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Fig.1 Schematic diagram of projectile models
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Fig.3 Phase diagram of each model
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Fig.4 Variation of projectile acceleration
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Fig.7 Cloud diagrams of flow field density ( left) and pressure change ( right) around concave-nosed projectile
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Fig.8 Cloud diagrams of the flow field density ( left) and pressure change ( right) around concave-nosed projectile
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