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Numerical Calculation of the Far Field Acoustic Pressure from the Unsteady
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Abstract

Far field acoustic pressure from the evolution and interaction of three-dimensional vortex
filament is calculated numerically. A vortex ring is a typical example of the three-dimensional
vortex filament. An elliptic vortex ring emits a strong sound signal due to significant distortion
and stretching of the vortex filament. The far field acoustic pressure is linearly dependent on the
third time derivatives of the vortex positions. A numerical scheme of high resolution is employed
to describe in detail the elliptic vortex ring motions which are highly nonlinear. Discretized vortex
filaments are interpolated by using a parametric blending function to remove a possible numerical
instability. The distorted vortex filament, owing to the self-induced and the induced velocity from
the other vortex segments, is redistributed at each time step. The accuracy and efficiency of the
scheme are validated by comparisons with the analytic solution of circular vortex ring interac-
tion.
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