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1. 3ByKOBi 110JI41, FeHEPOBaHiI KOTEPEHTHUMU BUXPOBUMU CTPYKTYPaMHU, 5IKi B3a€MOIIOTb.

2. Sound fields generated by interacting coherent vortex structures.

Pedepar:
1. Incepratis NpuCBsiY€Ha OOCIIIKEHHIO B3a€EMO/Iii KOTEPEHTHUX BUXPOBUX CTPYKTYP Ta 3BYKOBOTO IOJIS SIK
pe3yJbTaTy Takoi B3aeMo[lii. BuxpoBa noseniHka B ineanbHil HECTUCIUBIN 6e3MesKHIl pifuHi ONKUCYETHCS B MEXKaX

MOMEHTHOI MOZeJli BUXPOBOi B3aiMOJii APYyroro nopsaky. 3ByKOBi I10JIs1 MOLEIOIOTHCS B MEXKaxX aKyCTUYHOI



anasorii JlaiiTxina (B popmysmoBaHHi [1ayesna). [Ipy po3paxyHKaxX 3ByKOBUX I10J1iB BpaxOBYBaJIaCh CTUCJIUBICTb
cepenoBuia. JJocigKeHO B3aEMOZiI0 IBOX MOYAaTKOBUX BUXOPiB PeHKiHa pi3HOro po3mipy, 30Kpema,
cpopMyIbOBAHO AMHAMIYHUI KPUTEPIH, SIKUIL Ja€ MOXKJIMBICTb 3aMiHIOBAaTU BEJIMKOMACIITA0HI PyXy BUXOPiB
€KBiBaJIEHTHMMHU BUXPOBMMHU TOYKaMMU. JJOCIIPKEHO MOKJIMBI TUIX B3a€MOZIi TPbOX TOUKOBUX BUXOPIB Ta BUXPOBUX
IIJIIM 3 iIHTEHCUBHOCTSMU Pi3HUX 3HAKIiB. PO3paxoBaHO 3BYKOBE I10JI€ IIPY IIPY’KHIN B3a€MO/Iii ABOX BUXOPIB
Kupxroda. 3HaiiieHO KilbKiCHI 3B'SI3KM Mi’K 06€pTOM CUCTEMU TPhOX TOYKOBUX BUXOPIB Ta 06EPTOM Jiarpamu
HaIpsIMJIEHOCTiI TeHEPOBAHOTO 3BYKOBOTO M0J1s1. [ToKazaHo, 110 HU3bKOYACTOTHA CMYTa 3BYKOBOTO CIIEKTPY Bifl
B3aeMOJii po3noisieHnx BUXOPiB 00YMOBJI€HA BEJIMKOMACII-TAOHUMU BUXPOBUMU PyXaMu, YaCTOTH OiJIbIl
BHCOKOYAaCTOTHOI CMYTU € Pe3yJIbTaTOM B3a€MO/ii/HasBHOCTI BHYTPILIHIX CTyI€HiB CBO6OIY BUXOPIB.
ChopMyJIbOBAHO aKyCTUYHUI KPUTEPIH, SIKUI 103BOJISIE OLiHUTH MO>KJIMBICTb 3aMiHU BEJIMKOMACIITAOHUX
BUXPOBUX PYXiB PO3NOiIIEHNX BUXOPIB iXHIMU TOYKOBUMU aHAJIOTaMU. Bil3dHau€HO, 10 MOZEJIb TOUKOBUX BUXOPIB

He MOXe 6YTY BUKOPHUCTaHa IIPU JOCJIiIPKEHHI FTeHepOBaHUX BUXOPaMU 3BYKOBUX I10JIiB.

2. The thesis is devoted to investigations of interaction of coherent vortex structures and the sound field as the
result of such interaction. Within the second-order moment model of vortex interaction and the Lighthill acoustic
analogy (in Powell formulation), the interaction of several coherent vortex structures and the sound field resulted
from such interaction are calculated. The two-dimensional problem in absence of boundaries is considered. The
medium in which the vortices are interacting is an ideal and incompressible one; the acoustic fields are calculated
with the allowance for medium compressibility. Interactions of two initial Rankine vortices of various sizes are
investigated. In particularly, with the example of two initial Rankine vortices a dynamic criterion is formulated
allowing the substitution of the vortex spot centres with equivalent vortex points. Various types of interaction
between three point vortices with intensities of different signs are investigated. The sound field for elastic
interaction between two Kirchhoff vortices is calculated. The quantitative relations between the rotation of the
three point vortex system and the rotation of the directivity pattern of their generated sound field are derived. The
lower part of the sound spectrum from the distributed vortex interactions is given by the large-scale vortical
motions, while the higher frequencies result from the interaction or presence of internal degrees of freedom of
vortices. In general case of a vortex system performing the elastic interaction, the acoustic criterion is formulated
which estimates the possibility of replacement of large-scale vortical motions of distributed vortices with their
point analogues. It is noted that the point vortex model cannot be used when studying sound generated by vortex
patches.
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