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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

I'eHepauis, momMUpPEHHS Ta pO3CilOBaHHS XBUJIb B IIPY>KHO-PiMHHUX CUCTEMAX

Ha3sBa po6oTH aHIJIilICbKOIO:

Generation, spreading and diffusing of the waves in springy-fluid system

PedepaT ykpaiHCbKOIO:

Merta goCiIKeHHs — NOCIIiIPKEHHS NTPOLLECIB BUHUKHEHHS CTIMKUX aBTOKOJIMBAHD [IPU IIPOXOI’)KEHHI ITIOTOKY B
KaHaJIax 3 [OCJIiOBHO PO3TAIIOBAHNMM Pi3KMMU 3BYy>KEHHSIMU IIOTIEPEYHOrO Mepepisy (CTEHO03aMMU), OTIMCAHHS
MEXaHi3MiB BUIIPOMIHIOBaHHS 3BYKY TaKMMHU IIOTOKAMU i pO3MIOBCIOJI)KEHHS 3BYKOBUX XBUJIb Y BIiIKPUTUX
XBUWJIEBOJAX, YACEJIbHE MOJIE/IIOBAHHS TaKUX T€Yill 3 ypaxyBaHHSIM IIPOLECiB BUITPOMiHIOBaHHS 3ByKY. Po3pobka
MaTEeMaTU4YHVX MOJEJIEN i aJITOPUTMIB, 110 JAIOTh MOXKJIMBICTh HE JIMIIE SIKICHOI, ajie 1 KiJIbKiCHOI OLIiHK!U
€HEPreTUYHUX Ta IPOCTOPOBUX XaPAKTEPUCTHK aKyCTUYHUX I10J1iB, 1[0 T€HEPYIOTHCS IIOTOKOM IIif yac Moro
MIPOXOJKEHHSI TI0B3 TBEP/Ii MepelKoiu pidHoi reoMeTpii. Po3podka METOAIB i YMCeNbHUX aJTOPUTMIB [ OTIMCAHHS
BHUXPOBUX JPKEpeJI 3BYKY B HEPETYJIIPHUX KaHaylaX CKJIafiHOi reomeTpii. Po3po6Ka anroputmis 1111 po3paxyHKy
aKyCTHUYHUX I1OJIB, 110 6a3yI0THCS HA iOPUIHUX METOax aepo- Ta riIpoaKyCTHUKY, Ta Cy4aCHUX YMCEJIbHUX
METOAaX KOMIT'IOTE€PHOI riIpOMexaHiKy i Jal0Th MOXKJIUBICTh pO3MapasieloBaTh 00YMCIEHHS i TPOBOAUTHY YKMCEJIbHI
PO3PaxyHKH Ha KJIACTEPHUX CYNIEPKOMITIOTEPax 3 BUKOPUCTAHHSIM BEJIUKOI KiJIbKOCTi 064N CIII0BA/IbHUX SIAEP.
[To6ymoBaHi aropuTMM 3aCTOCOBYIOTBCS B POOOTI 10 33[1a4i TPO reHepalilo aKyCTUYHOTO MOJIsl IOTOKOM IOBITPs B
HeperyJsipHOMY KaHaJli 3 IBOMa MIOCJIiIOBHO PO3TAllIOBAHUMH CTEHO3aMU. PeTesIbHO OI1CcaHO 3BOPOTHI 3B'SI3KU
riIpOoAMHaMIYHOI IPUPOJ, IO CIIPUYMHIOITh BUHMKHEHHS aBTOKOJIMBAHb B TAKUX TedisX. [laHO feTasbHe
OIMCaHHS €HEePreTUYHUX Ta IPOCTOPOBUX XapaKTEPUCTUK aKyCTUYHUX IOJIIB, 110 T€HEPYIOThCS TaKOIO TEUi€lo.
Metoq mocnimkeHs — No0yI0BaHO CKJIQAHUI YMCEIbHUI aJITOPUTM PO3B'SI3aHHS 3a7ja4 PO reHepallilo 3ByKy
IIOTOKOM IIpY HOT0 B3aEMOJi 3 TBepMMU MEePeLIKOAAMHU, SIKUI HAJIEXKUTD [0 KJlacy riOpuiHUX METOIB, i fae
MOXJIMBICTb YMCEJIBHO ONKCYBATH AUHAMIKY IIPOLIECY IEPETBOPEHHS €HEPTii TOTOKY B aKyCTUYHY €HEPTIlO.
l'i6pugHi METOAM NAIOTh MOSKJIMBICTh PO3MAIJIUTY IIPOLIEC PO3B'SI3aHHS 3aa4i PO TeHepalliio aKyCTUYHOTO OIS
IIOTOKOM PiIMHM Ha [1Ba OKPEMUX KpOKU. Ha nepmomy Kpolli 41CcesIbHO PO3B’I3y€eThCsI 334a4a rijpoMexaHiky, Ha

IpPYyromy Kpoli — 3a7a4a aKyCTUKHU.

Pedepar aHIJIiHCBKOIO:

The purpose of the study is the investigation of emergence of stable self-oscillations in the flow in channels with
consistently located sharp narrowing of the cross-section (stenoses), the description of sound radiation by such
flows and the propagation of sound waves in open waveguides, the numerical simulation of such flows with
account for sound radiation. Development of mathematical models and algorithms that allow not only qualitative
but also quantitative assessment of the energy and spatial characteristics of acoustic fields generated by the flow
as it passes through solid obstacles of different geometries. Development of methods and numerical algorithms for
describing eddy sound sources in irregular channels of complex geometry. The development of algorithms for
calculation of acoustic fields based on hybrid methods of aero- and hydroacoustics and modern numerical
approaches of computer hydromechanics that allow one to parallelize the calculations and perform numerical
simulations on cluster supercomputers using a large number of CPU. The constructed algorithms are applied in
the work to the problem of acoustic field generation by air flow in an irregular channel with two consecutive
stenoses. Hydrodynamic feedbacks that cause self-oscillations in such flows are carefully described. A detailed
description of the energy and spatial characteristics of the acoustic fields generated by such a flow is given.
Research Method: A complex numerical algorithm for solving the problem of sound generation by flow during its
interaction with solid obstacle, which belongs to the class of hybrid methods, is constructed. The method allows us
to numerically describe the dynamical process of conversion of the flow energy into the acoustic energy. Hybrid



methods allow us to split the solution of the problem into two steps. At the first step, the problem of
hydromechanics is numerically solved, at the second step the problem of acoustics is solved
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