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Leapfrogging of vortex rings and sound generation

O FHEF EiECEREREHFER, T 980-8577 &M FEE R T 2-1-1, Email: inoue@ifs.tohoku.ac.jp
Nl K&, BdE R ERFHAER, T 980-8577 e HEE R T 2-1-1, Email: kawasaki@miro.ifs.tohoku.ac.jp
il 5, BiLKER ARSI, T 980-8577 LS T ERE R F 2-1-1, Email: hatake@miro,ifs.tohoku.ac.jp
KB B, Mt RERERERRER, T 980-8577T e HHFERE ¥ 2-1-1, Email: onuma@ifs.tohoku.ac.jp

Osamu INOUE, Institute of Fluid Science, Tohoku Univ., Aoba-ku, Sendai 980-8577, JAPAN
Hiroo KAWASAKI, Institute of Fluid Science, Tohoku Univ., Acba-ku, Sendai 980-8577, JAPAN
Nozomu HATAKEYAMA, Institute of Fluid Science, Tohoku Univ., Aoba-ku, Sendai 980-8577, JAPAN
Sakari ONUMA, Institute of Fluid Science, Tohoku Univ., Aoba-ku, Sendai 980-8577, JAPAN

Flow fields generated by two coaxial vortex rings having the same senses of rotation are simulated numerically,
and the generation and propagation mechanisms of sound are studied. The axisymmetric, unsteady, compressible
Navier-Stokes equations are solved by a finite difference method over the entire acoustic field from near to far
fields. The results show that the basic nature of the sound depends strongly on the vortex motion induced by the

mutual interaction of the two vortex rings.
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Fig. 1: Leapfrogging of two coaxial vortex rings. Vor-
ticity. M; = Mz = 0.15, Re = 2000.
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