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5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

['eneparisi, NOMMPEHHS Ta PO3CiI0OBaHHSA XBUJIb B IIPYKHO-PIMHHUX CUCTEMAX

Ha3sBa po6oTHu (aHrJI)

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

Pedepar (yxp)

Meta pocmigKeHHsS - LOCIHIIPKEHHS IPOLECiB BUHMKHEHHS CTiMKUX aBTOKOJIMBAaHb IIPU IPOXOJJKEHHi MOTOKY B KaHajlax 3
MOCJIiIOBHO  PO3TAIIOBAaHUMM  Pi3KUMM  3BY>)KEHHSIMM  IIONIEPEYHOTO Iepepidy (CTeHO3aMHM), OIMUCAHHS MeXaHi3MiB
BUINPDOMIHIOBaHHS 3BYKy TaKMMM I[IOTOKAaMM 1 PO3IMOBCIOJPKEHHS 3BYKOBUX XBUJIb Y BiJKDUTUX XBUJIEBOJAX, 4YHCEJIbHE
MO/IEJIIOBAHHS TaKMX TEYill 3 ypaxyBaHHSIM IPOLECiB BUIIPOMIHIOBAaHHS 3ByKy. Po3po6Kka MaTeMaTnYHUX MOZEJeH i alropuTMiB,
IO JAI0Th MOJKJIMBICTb HE JIMIIE SIKICHOI, ajie i KiJIbKiCHOI OLIIHKM €HEePreéTMYHUX Ta MPOCTOPOBUX XapaKTEPUCTUK aKyCTUYHUX
T0JIiB, IO T€HEPYIOThCSI ITIOTOKOM IIifl 4ac HOro IPOXOMKEHHS IIOB3 TBEpJi NMepemKkoan pi3Hoi reomerpii. Po3pobka MeTomiB i
YHMCEJIbHUX aJITOPUTMIB /I ONMCaHHS BUXPOBUX [DKEpeJs 3BYKy B HEPETYJSIPHMX KaHajax CKaagHoi reomerpii. Pospobka
aNTOPUTMIB JJ1s1 PO3PaxyHKy aKyCTUYHHUX TIOJIB, MO 6a3yloThCs Ha TiGpUIHMX METOAAX aepo- Ta Ti[pOaKyCTUKH, Ta Cy4aCHHUX
YHCEJIbHUX MEeTOAAX KOMITIOTEPHOI rilpoMexaHiku i 1aloTh MOKJIMBICTh PO3MApasIeTIOBATU OOYUCIIEHHS i TIPOBOOUTH YKCEIbHI
PO3PaxyHKM Ha KJIACTEPHUX CYMEPKOMITIOTEPAX 3 BUKOPHCTAHHSM BEJIMKOI KiJIBKOCTi o6GuYucioBanbHUX spep. [lobynosaHi
aJITOPUTMU 3aCTOCOBYIOTHCSI B POOOTI 10 337adi PO reHepallilo aKyCTUYHOTO M0JI IOTOKOM TIOBITPSl B HEPETYJISIPHOMY KaHali 3
JIIBOMa IIOCJiJJOBHO PpO3TallOBAaHMMM CTEHO3aMU. PeTesbHO ONMCAHO 3BOPOTHI 3B'SI3KM TifpofnHaMiyHOI MpUpPOZi, M0
CIIpUYMHIOIOTh BUHUKHEHHS aBTOKOJIMBaHb B TaKuxX Teuisix. JJaHO [deTajbHE ONMCAHHS €HEPreTUYHUX Ta MPOCTOPOBUX
XapaKTEPUCTUK aKyCTUYHUX MOJIiB, [0 T€HEPYIOThCSl TAKOIO Tedielo. MeTop, NOCHIimpKeHs — MOOYLOBAaHO CKIAOHUM 4MCEJbHUN
aJITOPUTM PO3B'SI3aHHS 3371a4 IIPO reHepallilo 3BYKy IIOTOKOM IIpY M0ro B3aeMOJii 3 TBepAUMU NepeuKoJaMy, KU HaleXUThb 10
KJlacy ri6puAHNX METOMIB, i Ja€ MOXJIUBICTb YMCEJIbHO ONKUCYBATH AMHAMIKY ITPOLiecy epeTBOPEHHSI eHeprii IOTOKY B aKyCTUYHY
eHeprito. [i6pugHi MeTOOM HAIOTh MOXMUIMBICTb PO3IIIUTUA TPOLEC PO3B'SI3aHHS 3a7adi NpPO TeHepallilo aKyCTUYHOTO IOJs
MIOTOKOM PiZJHY Ha JBa OKpeMUX KpOKU. Ha mepIiiomMy Kpolii yncesbHO PO3BA3yeThCS 3a/iaya TiipoMexaHiky, Ha IPyroMy Kpoti —

3ajava aKyCTHUKU.
Pedepar (aHrI)

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

Inpexc YIK: 534, 534.3

Kopgu Temarnunux pyopuk HTI: 29.37
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