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Simulation of flow around axisymmetric projectiles with circular cavitator and
ringed tip using control volume and boundary element methods
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ARTICLE INFORMATION ABSTRACT
Original Research Paper In this article, cavitation flow around axisymmetric projectiles with ringed and non-ringed cavitator has
Received 11 September2016 been investigated using control volume and boundary element methods. In the numerical method, the

Accepted 27 October 2016

Available online 19 November 2016 homogeneous equilibrium approach as well as the zwart model, for modeling the mass transfer and

forming the system of equation, have been used. In the boundary element approach with dipole
distribution on the body and cavity surfaces and source distribution on the cavity surface, the right

Keywords: L . . . .

Numerical Method conditions were set for using the Green's theorem in solving the potential flow. Moreover, some source

Boundary Element Method components were imposed on the cavitator surface in order to add the hole effects. The validation

Ringed Cavitator procedure for both methods has been done by analytical and experimental data. In general, the results of

Projectile this research are presented in two parts. In the first part, hydrodynamic properties of ringed cavitator
such as cavity dimensions, intended forces, flow behavior, etc are analysed deploying the numerical
methods based on Navier Stokes equations. In the second part, the boundary element method has been
used for analysis of the cavitation flow around practical geometries with ringed cavitator. The most
important finding of this study is reduction of the cavity dimensions and also an increase in the force on
the projectile during the use of annular cavitator. In addition, as a result of this study, two equations for
maximum length and maximum diameter of the formed cavity on the cylindrical body in relation to the
cavitation number and hole diameter have been provided.
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Fig. 3 Variation of the pressure coefficient on the cylinder, comparison
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Table 2 Cavity dimensions and drag coefficient on the cavitator for
different grids
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Table 7 The loss coefficient in the flows with contraction behavior to
geometry [23]
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Fig. 9 Pressure coefficient on the cavitator of cases A, B, C and D
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Table 6 Mass flow passing through the hole and average flow speed in
the entrance area for cases B, C and D
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Table 10 Hydrodynamic properties of cavity, comparison of theoretical
and numerical methods
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Table 11 The number of grids and convergence time of theoretical and
numerical methods
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Table 12 Cavity dimensions, comparison of theoretical and numerical
methods
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Fig. 14 Velocity profile obtained by numerical method at the entrance
of the hole for cases B, C and D
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Table 13 Dimensions of the formed cavity on the projectile with
different diameter using BEM
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Fig. 18 Pressure coefficient obtained by BEM on the cavitator with
different diameters
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Fig. 15 The formed cavity around the nose by theoretical and numerical
methods
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Fig. 16 Dimensions of the formed cavity on the projectile with ringed
cavitator with diameter of 0.4 using BEM
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Fig. 17 Geometry of the formed cavity on the projectile with ringed
cavitator (nondimentional hole diameter 0.4) using BEM
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