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Numerical Simulation of Acoustic Field Interacting between a Vortex Ring
and a Rigid Sphere
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ABSTRACT

The flow and acoustic fields due to a vortex ring interaction with a rigid sphere are simulated
numerically. The flow field is regarded as three-dimensional inviscid and incompressible. The vorticity
is assumed to be concentrated inside the finite core of vortex filament. The vortex filament curve,
described by parabolic blending curve function, is used to effectively solve the modified Biot-Savart
equation. The interaction between a vortex ring and a rigid sphere using the parabolic blending curve
is calculated. The trajectory of the vortex ring is obtained with several different initial positions
between the ring and the sphere. The force variations acting on the sphere are calculated by using the
boundary integral method. Finally, we can also obtain the acoustic signals at the far field observation
positions from the force variations acting on the rigid surface. We can find that the dipole axis of the
directivity patterns are rotated during the interacting phenomena.
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Fig. 4 Schematic view of a vortex ring and a rigid
sphere.
(a) Vortex ring passing over the sphere.
(b) Vortex ring passing by the sphere.
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