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YNUCJIEHHOE MOJAEJIMPOBAHUE BO3BYXXJIEHUSA CUCTEMbI TUIIA PE3OHATOP
I'EJBMI'OJIBIIA, HEITPEPBIBHBIM IIOTOKOM CPE/IbI
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Kniouesvie cnosa: pe3onamop FefleZOJlbL{a, a@moxoxze&mu;z, PE30OHAaHC, YUCIeHHoe MO&@ﬂMpOGClHMe

B nanHOl cTaThe mpeaCTaBIEHbI PE3yNbTAaThl UCCIIEIOBAaHHUS aBTOKOJIEOATENbHBIX MPOLECCOB,
BO3HUKAIOIIMX B CUCTEMax Tuma pe3oHarop ['enbMrosbiia npu Bo30OYKIECHUH €ro MOTOKOM CILTOIIHOM
Cpelpl, C TPUMEHEHHWEM YHCIEHHOro MojeiaupoBaHus. OAHaKo, B OTIWYHE OT KJIACCUYECKOTO
pezonatopa ['enbmronbiia, B KOTOPOM aBTOKOJIeOaHMsI CIUIOIIHOM cpelbl OOyclaBiIMBalOTCs €&
C)KMMaeMOCThIO, B HCCIEAYEeMOM CHCTEME, H3-3a COMNOCTAaBUMBIX HUMIEAAHCOB KOHCTPYKIUU H
CIUIOIIHOM Cpe/bl, aBTOKOJICOaHHsI BOSHUKAIOT OJlarofaps ynpyrocTu CTeHOK pe30HaTopa.

[IpoBeneH cpaBHUTENbHBIN aHAIU3 PA3JIUYHBIX TOAXOAOB K YHCICHHOMY MOJEIMPOBAHUIO
aKyCTHMUYECKHUX U THJIPOJUHAMHYECKUX I0JIeH, BOSHUKAIOUIUX B MCCIEAYEMOM CUCTEME, C YUETOM KakK
TpeOOBaHUN K JOCTHIKEHUIO TPeOyeMOl TOYHOCTH, TaK U PECYPCOEMKOCTH pacyeToB. Pe3ynmbTaThbl
pacyeToB COMOCTaBIEHBl C JIaHHBIMM, IOJYYEHHBIMH B XoAe (U3MUECKUX DSKCIEPUMEHTOB Ha
71a00paTOpPHOM CTEHJe, KOTOphIE MOKa3ajdl XOPOILIYI0 TOYHOCTh MPH YUCIEHHOM MOJAEIUPOBAHUU
(Puc.1). Ilokazano, 4ro it ciydas BO30OYKICHHS «pE30HATOpa» BOJHOW CpEAOd BO3MOXKHO
3HAYUTENIbHOE YTPOIIEHUE BBIYMCIUTEIBHOIO SKCIIEPUMEHTA 3a CUET HCIIOJIb30BAHUSI THUOPHUIHOTO
oX0/1a “THAPOJMHAMUKA-aKyCTHKA”, TIPU KOTOPOM 3ajava aeiauTcs Ha aBe dactd [1-5]. Chauana
C TOMOUIbIO METOJIOB BBIYMCIUTEIBHON THAPOJUHAMHUKU OMNPEICNSIIOTCS HCTOYHHKU IIYMOBOTO
U3ITy4eHUs, a 3aTeM PACCUMTHIBAETCS aKyCTHUYECKOE M3JIyY€HHE KaK pacCcesiHHE ICEBI03BYKOBOTO
1oJisi 00TeKaeMbIMH TOBEPXHOCTSIMH.
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Puc.1. CHCKTpaJ'II)HaH IIJIOTHOCTbh MOIIHOCTHU AAaBJICHHUA BHYTPU «pE30HATOpaA»
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Ceenenus 00 aBTOpax

Epemees Brnagumup OneroBuy — Miaamnid HayqHbIH COTPYIHHUK, 00JIaCTh HAyYHBIX HHTEPECOB:
AaKyCTUYECKOE IIPOCKTUPOBAHMUE.

Brromkuna Mpuna AnekcaHApOBHA - HAy4yHBIH COTPYAHHUK, 00JacTh Hay4yHBIX HHTEPECOB:
AaKyCTUYECKOE IIPOCKTUPOBAHMUE.

Amnaromuii  CepreeBuu CyBOpOB — JOKTOp (PU3HKO-MaTeMaTHYECKUX HAyK, 3aBelyIOIUi
OTJENIOM aKyCTUYECKOrO IPOCKTHPOBAaHUS, 00JacTh HAy4YHBIX HHTEPECOB: MaTeMaTHYeCcKOe
MOJEJINPOBAaHUE TUAPOAMHAMUYECKUX U YIIPYTUX MEXAHUYECKUX CUCTEM.

CrynenkoB Awnzapeit BamumoBnd — MiIagmuii HaydHBIH COTPYAHHK, OOJIACTH HAy4YHBIX
UHTEPECOB: (PU3NUECKOE MOJICTUPOBAHUE

AptenbHbiii Buktop BacunbeBuu — crapmuii  HayyHBIH COTPYIHHUK, 00JacTh HAayYHBIX
MHTEPECOB: (PU3NUECKOE MOJICTUPOBAHUE

banakupea Hanexxna ButanbeBHa — MIaamMii Hay4HbBIM COTPYAHUK, 00JacTb HAYyYHBIX
HUHTEPECOB: aKyCTUYECKOE IIPOECKTUPOBAHHUE.

3aiinieBa Cpernana ['eoprumeBHa — MIIQQIIMK HAy4YHBIM COTPYAHUK, 00JAacTh HAy4YHBIX

HHTCPCCOB: aKYCTHYCCKOC MPOCKTUPOBAHUC.
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This paper presents the results of a study of self-sustained processes excited in a system such as
the Helmholtz resonator by a flow over its orifice using numerical simulation. Then, in a classical
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resonator, vibrations of air volume in the cavity are excited, but in the system under the study due
to comparable impedances of the structure and the acoustic medium, excitations of vibrations
of the elastic walls of the resonator occurred. A comparative analysis of various approaches
to numerical simulation of acoustic and hydrodynamic fields occurring in the system under the study
has been carried out, taking into account both the requirements for achieving the required accuracy
and the resource greediness of calculations. The calculation results were compared with data obtained
during physical experiments on a laboratory bench, which showed good accuracy in numerical
simulation. It is shown that for the case of “resonator” excitation by water, a significant simplification
of the computational experiment is possible through the use of a hybrid “hydrodynamics-acoustics”
approach, in which the problem is divided into two parts. First, using computational fluid dynamics
methods, noise emission sources are determined, and then acoustic radiation is calculated as the
scattering of a pseudosonic field by streamline surfaces.



