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1. CTBOpE€HO MaTeMaTUYHy MOZEJb FeHepallii i IPOXOIKEHHS 3BYKY Y KaHaJaX 3 PETYJISIPHOIO Ta HEPETYJISIPHOIO
reometpiero. Y ii pamkax: 1) OCIiIKeHO BIJIUB JIOKAJIbHOI HEPEeryJIsipHOCTI reoMeTpii KaHaly, MeXaHiYHUX
BJIACTUBOCTEN MOr'0 CTIHKM Ta BUTPATHUX XapaKTEPUCTUK TeYil Ha I10J1€ IMyJIbCalliil TUCKY 32 HEPETYIISIPHICTIO, a
TaKOXX Ha KOJIMBAJIbHI 11 aKyCTHUYHI I10JIS1 KAHAJIIB, 1 0Z1ep>KaHO BifIOBiHI CITiBBiIHOIIEHHS Ta KiJIbKICHI OLIHKYA 115
KOPEeJISILiIHO-CIIEKTPaJIbHUX XapaKTEPUCTUK 3a3HAa4YEHHUX I10J1iB; 2) Y XapaKT€PUCTUKAX 3BYKOBUX I10JIiB Ta M0JI
IyJIbCaLifl IPUCTIHHOTO TUCKY BUSIBJIEHO O3HAKY, 110 BKA3yIOTh HAa HASIBHICTb HEPETYJIIPHOCTI FEOMETPIi B KaHaJI, i
BCTAHOBJIEHO 3B'SI30K LIUX O3HaK 3 IapaMeTpaMH Tedii, KaHasly i HeperyJsipHOCTi; 3) BCTAHOBJIEHO, IO CIIEKTPAJIbHi
XapaKTEPUCTUKHU 3BYKOBUX I10JIiB Ta I0JIS1 IyJIbCaLlill IPUCTIHHOTO TUCKY, 3T€HEPOBAHUX TEYi€I0 B KaHAJI, 3HAYHO
YYTJIMBilli 3a iX IPOCTOPOBI XapaKTEPUCTUKU [0 JIOKAJIbHUX 3MiH reoMeTpii KaHasly, MeXaHIYHUX BJIACTUBOCTEN
MOro CTiHKM Ta BUTPATHUX XapaKTEPUCTHUK Tedii. 3'4COBaHO YMOBH, 3a SKUX iICHYIOYi MOJEIi [OJIAyJIbCaLliil TUCKY
Ha IIJIOCKI CTiHIi MO’KHA BUKOPMCTOBYBATH JJI51 OTIMCY I10JI4 I1yJIbCalliil TUCKY, IKE BUHMKAE Ha ITIOBEPXHAX

LUUJIIHIPAYHAX KOHCTPYKUIN PETyIsIPHOI i HEperysipHOi reOMETPii Ipy iX B3aeMO/Iii 3 BHYTPIlIHBOIO TEYI€IO.



Po3po6iieHo Teopilo reHepaliii 3ByKy 00MeKeHO0 0671aCTI0 30ypeHOi Tedii y HeCKiHY€HHOMY ITPSIMOMY
SKOPCTKOCTIHHOMY KaHaJi, sIKa, Ha BiMiHy BiJl IO#iGHOrO POLy TeOPili, BpaXxOBYeE SIK HAsBHICTb JUIIOJIiB Ha H1OTO
CTiHIIi, TaK i HAaN6iNbII iIMOBIpHUI1 HEPIBHOMIPHUI XapaKTep PO3IO/iNy KBaJpPYIOJIbHUX i AUIIOJbHUX JIKEPEJI 3ByKY
y 3alIMaHUX HUMU 00J1acTsX. PO3p06s1€eHO HOBUH aHATITUYHO-YMCEJIbHUN METO]], PO3B'sI3yBaHHS 3B'S13aHUX 331134
aKyCTUYHOI'O BUIIPOMIHIOBaHHS TEYill y KaHaJax 3 JIOKAJIbHUMU HEPETYJIAPHOCTAMY T€OMETPIil y BUTJISA/IL 3BYKEHb.
Ha ocHoBIi BusiBjieHux y gucepratlii e(peKTiB Ta ofiep>KaHUX CIIiBBiJHOLIEHb PO3PO6JIEHO peKOMeHallii oo ix
BMKOPHMCTaHHS IPY CTBOPEHHI HEIHBAa3MBHUX aKyCTUYHUX METO/iB 1ialrHOCTUKU JIOKAJIbHUX HEPETYJISIPHOCTEN

reoMeTpii KaHasis.

2. A mathematical model of sound generation and propagation in channels with regular and irregular geometry is
developed. In the frames of the model, 1) the influence of a local irregularity in the channel's geometry, as well as
the mechanical properties of the channel's wall and the flow characteristics on the wall pressure fluctuation field
behind the irregularity, as well as the vibration and acoustic fields of channels is studied, and the corresponding
relationships and quantitative estimates for the spectral and correlation characteristics of the fields noted are
obtained; 2) in the characteristics of sound and wall pressure fluctuation fields signs are found that indicate the
presence of irregularity in the channel's geometry, and the relation of those signs to the parameters of flow,
channel and its irregularity is established; 3) the spectral characteristics of sound and wall pressure fluctuation
fields generated by flow in a channel are found to be much more sensitive compared to their spatial characteristics
to local changes in the channel's geometry, mechanical properties of the channel's wall and the flow
characteristics. Conditions are found at which the existing pressure fluctuations models for a flat wall can be used
to describe the wall pressure fluctuations at cylindrical structures of regular and irregular geometry when
interacting with an inner flow. A theory of sound generation by a limited region of disturbed flow in an infinite
straight rigid channel is developed that, in contrast to the existing theories of such kind, takes into account both
the presence of dipoles at the channel's wall and the most probable inhomogeneous distribution of the quadrupole
and dipole sound sources in their domains. A new analytical and numerical method is developed to solve coupled
problems of sound radiation by flows in channels with local geometrical irregularities (such as area reductions).
Based on the effects found and the relationships established in the dissertation, recommendations of how to use
them in developing non-invasive acoustic diagnostic techniques for finding local irregularities in the channel's
geometry are developed
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