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Characteristics of the re-entry jet in the cloud cavitating
flow over a submerged axisymmetric projectile

WANG Yi-wei', HUANG Chen-guang’,

FANG Xin?, DU Te-zhuan?, YU Xian-xian®

(1. Key Laboratory for Mechanics in Fluid-Solid Coupling Systems, Institute of Mechanics,
Chinese Academy of Sciences, Beijing 100190, China;
2. The State Key Laboratory of Nonlinear Mechanics , Institute of Mechanics,
Chinese Academy of Sciences, Beijing 100190, China)

Abstract: For the cloud cavitation around slender axisymmetric projectiles, an experimental system and numerical methods
were established. Experimental and numerical results were presented on a typical case. It turns out that the simulation results

agree fairly well with the experimental results. An analysis of the evolution of cavitating flow is performed and the related
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physical mechanism of the formation and effect of re-entry jet is discussed. Furthermore, a dynamic model of re-entry jet and a

prediction formula of the cavity length are presented and verified by the numerical results.
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Fig.1. Water tank and typical picture
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Fig.2. Time history of launch speed of the projectile

1
Table 1. Numerical methods and parameters

Pressure Interpolation Scheme

Simulation type Unsteady

Pressure-velocity coupling SIMPLEC
Temporal scheme 2nd -order implicit
Time step 5x107° s
Spatial scheme 2nd-order upwind

Body Force Weighted

Turbulence model Modified RNG k —¢
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Fig.3. Computational domain and mesh n 7 15
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Fig.4. Time evolution of cavitation patterns obtained from the experiment and simulation
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Fig.5. Numerical and experimental results
of cavity length and thickness
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Fig.6. Evolution of re-entry jet
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Fig.7. Velocity of re-entry jet and pressure
gradient at the closure
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Fig.8. Evolution of adverse pressure
gradient of the cavity closure
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Fig.9. Re-entry jet model
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Fig.10. Validation of predicted expression of re-entry jet’s
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Fig.11. Validation of predicted expression of cavity length
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