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Numerical Simulation of Partial
Cavitation over Axisymmetric Bodies:

VOF Method vs. Potential Flow Theory

A computational study of partial cavitation over azisymmetric bodies is
presented using two numerical methods. The first method is based on the VOF
technigue where transient 2D Navier-Stokes equations are solved along with
an equation to track the cavity interface. Next, the steady boundary element
method (BEM) based on potential flow theory is presented. The results of the
two methods for a disk cavitator are compared with each other and with those
of the available experiments and analytical relations. The two methods are then
used to predict the partial cavity over an azisymmetric body consisting of o disk
cavitator followed by a conical section and ending in a cylindrical shape. The
effects of various parameters such as cone length, cone angle, cavitator radius
and cylinder diameter are investigated. The results show that as the cone length
increases, the cavity region covers a larger portion of the body. Reducing the
cone angle increases both the length and diameter of the cavity region. For an
azisymmetric body with a larger radius the cavity detachment is more likely to
oceur.

NOMENCLATURE s Arclength along a meridian
t Time (s)
) . . v Velocity vector (m/s)
Body force acting on the fluid per unit : ;
T Component of axisymmetric

volume (N/m?)

coordinates

Potential function

Gravitational acceleration (m/s?)

Greek symbols:
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Normal vector ¢ Total velocity potential
Pressure (Pa) @ Disturbance velocity potential
Volume flow rate (m?/s) # Viscosity (Kg/m.s)
Component of axisymmetric 0 Poppet angle (degrees)
coordinates P Density (Kg/m?)
Mass transfer sink term o Cavitation number
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