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I10J1i. 3a3Ha4Y€HO, IO [IEPEBarol 3aCTOCYBAHHS aKyCTUYHUX TOJIOTPaM €, Te L0 Bidyasidalis [10Jis, sSIKe BUMIpsIHE Ha
IIeBHIl1 3aMKHEHii1 a60 BiIKpUTiii TOBEPXHi 3 HABKOJIO IpKepeJsa B OJIMKHIN 30Hi, MiCTUTh 110BHY iHdOpMaLilo IIpo
BUIIPOMIHIOBaHHY, i 1j}0 iHpoOpMalil0 MOXKHA PEKOHCTPYIOBATH B OyAb-sIKill TOULli IPOCTOPY 3@ JOIIOMOIOIO
XBWJIbOBHUX PiBHSIHb Ta METO/IB IIPUKJIANHOI aKyCTUKU. Tak, y IepImoMy po3aiji po3IJIsIHYTO MigX04H OoL0
no6yJ0BY roJIorpaM Ha OCHOBI BU3HAUEHHS aKyCTUYHUX [TapaMeTpiB MoJIs IKkepeJia (aKyCTUYHUI TUCK, KOJIMBaibHa
IIBUJIKICTb, iIHTEHCUBHICTb LIyMY, [10JI€ BJIACHUX YKCeJI) [IJIs1 BUMIATKiB, KOJIM CaMe JKEePEeJIo IyMY € KOHCTPYKIIi€lo
IBOX BUZIB — IJIOCKOI i UuiIiHAPUYHOI popm. OTpUMAHO aHAJIITUYHI 3aJI€3KHOCTI [7151 PO3PaXyHKy OCHOBHHUX
XapaKTepUCTUK 3BYKOBOTO I10JIs1 BCepeuHI 00paHUX KOHCTPYKIiN Ta €KCIIEPUMEHTAJIBHO IMiITBEPAKEHO
CIIiBIIAJiHHS Pe3yJIbTaTiB 32 3HAYEHHSIMU PO3MOIINTy aKyCTUYHOTO I10J151 TUCKY 3 CEepPeHbOI0 OXMOKOI0 2,6 % 115t
BEJIMYMHU ? =3 MM B pob04yoMy pianasoHi yactot Bif 0 'y no 4 x'u. [Ipyruii po3nin gucepTauiiHOro AOCIiIKEHHS
HOCHUTb NIPUKJIQIHUM XapakKTep, i 1711 06paHoi MPOCTOPOBOi KOHCTPYKIi 3ac06aMM CHeLiaIbHOTO MPOrPaMHOr0O
3abe3nedyeHHs i3 3aCTOCYBaHHSM METO[y CKiHYEeHUX eJIEeMEHTIB HaBeJeHO pe3yJIbTaTH CTATUYHOIO aHai3y 3
OLIiHKOIO JesSKUX MEXaHIYHMX Ta aKyCTUYHUX XapaKTepUCTHUK, 32 YMOBHU Aii pikcoBaHOI HAIIPaBJISIOYOi CUJIU.
JJomaTKoBo, IPOBEIEHO TAPMOHIYHUIN Ta aKyCTUYHUI aHAJIi3W MaTeMaTUYHOI MOJieJli KOHCTPYKILii 3 OIIOBHEHHSIM
BCEPEIVHI, Y BUIJIAA] HAIPABJIEHOTO IKepesla WyMy, 3 METOIO BUSHAYEHH PeaKLii KOHCTPYKLUii Ha [i0
rapMOHIYHMX HaBaHTa)XeHb B 00paHOMY Ziana3oHi yacToT. TakuM YMHOM 3aIIPOIIOHOBAHO JIFTOPUTM PO3B’sI3yBaHHS
IpUKJIagHOi 3amayui B cepenosuii ANSYS, sikuii nosisirae y crBopeHHi 3D-mopeni 1epopMOBaHOro Tijia IPOCTOPOBOI
KOHCTPYKL{i, 714 IKOI OTPUMAHO PE3yJIbTaTy MOJAJILHOIO, TAPMOHIYHOIO Ta aKyCTUYHOTrO aHai3iB. g
po3pobiieHoi B mporpaMHoMy akeTi ANSYS mMopiesni Ipy>KHOI cucTeMu 3 0COOJIMBIMU YMOBAMU 3aKPillJIeHHS B
IIPOCTOPOBIl KOHCTPYKILi (Pro3e1sIKy JIiTaJbHOTrO anapaTy 00YMCcIeHO PE30HaHCHI 4acToTH (MOAY) KOJIMBaHb. B
TPETbOMY PO3LiJi JUCEPTALIMHOrO TOCiIKEHHSI OCHOBHA yBara 30Cepei’)KeHa Ha OLiHIIi [TapaMeTpiB 3BYKOi30JIALL i1
clienjiaIbHUX KOHCTPYKIIil, SKi € OCHOBOIO IPU CTBOPEHHI MPUMillleHb BiIKpUTOTO TUNY. [Tpu 11bOMY, 32 OCHOBY 11714
IIPOCTOPOBOI KOHCTPYKIii 06paHo, 110 MaTepial ii CTiH € CKJIO 3 Pi3HUMHU 3HAUYE€HHSIMHU TOBLIMHY Ta PI3HUM XiMiYHUM
ckyanoM. To6To, TOBIMHA IEPErOPOAKY IIPOCTOPOBOI KOHCTPYKLI, 5IK i MaTepias ckia, yepe3 3HaueHHs
koedinienTa IlyaccoHa € 3MiHHMMU BeJIMYMHAMU. 32 YMOBAaMHU MTPOBEIEHOrO AOCiIPKEHHS] BBXXAETHCS, 110
KOHCTPYKLisl BiIKpUTOTO 0dicy siBJsie COO0I0 CKIaNIeHy MOBIIHY NPSIMOKYTHY (POPMY 3 ITPOLIAPKOM i3 MaTepiany
I0J1iBiHINOyTHpaJs, TOOTO 3 KO>KHOI CTOPOHM PO3MillleHO 110 ABi ceKlii CKIsIHUX naHeseil. [IpoBeieHa oliHka
IlapaMeTpiB PO3NOBCIOIKEHHS 3ByKY BCEPEVHI IPUMIllIeHHS B 00paHOMY YaCTOTHOMY Jliana3oHi Ha OCHOBI
BUKOPUCTaHHS YUCEJILHOTO METOAY CKiHYEHMX eJIeMEHTIB. Ha OCHOBI iHCTpYyMEHTIB IporpamMu iMiTaliiHOro
MOJIEJIIOBaHHS Peasli30BaHO PO3PaXyHOK 3HaU€Hb KoediljieHTa 3ByKOBUX BTpAT Ta 3Ha4€HHs KoedillieHTa

IIOIJIMHAHHS 3ByKOBOI €Heprii, sSIKa MPOXOIUTh KPi3b MaTepias NOABINHOI CTiHU.

2. The dissertation is devoted to determining approaches to analyzing acoustic noise parameters in spatial
structures through the use of both special measurement algorithms and simulation modeling tools. The content of
the dissertation research is presented in three chapters, which present and justify the main results of the work.
The relevance of the dissertation is justified in the introduction, which outlines the purpose and main objectives of
the study, describes the research methods, and provides information about the scientific novelty and practical
significance of the results obtained. The first section of the dissertation research is devoted to reviewing basic
software approaches to acoustic signal processing, including those created under noisy conditions, and analyzing
known methods for reducing acoustic noise. In addition, the section presents approaches for calculating the main
characteristics of the acoustic field created by a noise source, and visualization of this field is implemented
through the construction of an acoustic hologram in the near field. It is noted that the advantage of using acoustic
holograms is that the visualization of the field measured on a specific closed or open surface around the source in
the near field contains complete information about the radiation, and this information can be reconstructed at any
point in space using wave equations and methods of applied acoustics. 9 Thus, the first chapter discusses
approaches to constructing holograms based on determining the acoustic parameters of the source field (acoustic
pressure, vibration velocity, noise intensity, eigenvalue field) for cases where the noise source itself is a structure
of two types - flat and cylindrical. Analytical dependencies for calculating the main characteristics of the sound
field inside selected structures were obtained, and the coincidence of the results with an average error of 2,6% in



the working frequency range from 0 Hz to 4 kHz was experimentally confirmed. The second section of the
dissertation research is applied in nature, and for the selected spatial structure, using special software and the
finite element method, the results of static analysis with an assessment of some mechanical and acoustic
characteristics are presented, assuming the action of a fixed guiding force. Additionally, harmonic and acoustic
analyses of the mathematical model of the structure with an addition inside, in the form of a directional noise
source, were performed to determine the response of the structure to the action of harmonic loads in the selected
frequency range. Thus, an algorithm for solving an applied problem in the ANSYS environment is proposed, which
consists in creating a 3D model of a deformed body of a spatial structure, for which the results of modal, harmonic,
and acoustic analyses are obtained. For the elastic system model developed in the ANSYS software package with
special conditions for fastening in the spatial structure of the aircraft fuselage, the resonance frequencies (modes)
of vibrations were calculated. In the second chapter of the dissertation research, for the developed model of the
spatial structure, the distributions of the oscillation velocity at the first three resonance frequencies were obtained
in the ANSYS environment for cases when there are no ring elastic elements in the spatial structure, and when
these elements are 10 rigidly fixed in the created spatial structure of the prototype of the aircraft compartment. In
addition, based on the created mathematical model with 5 solvers, the results of the distribution of the oscillation
velocity for the same 3D model were obtained, but the oscillation frequencies were selected manually with a step
of 400 Hz in the range from 400 Hz to 4000 Hz. Moreover, for comparison, the section also considers cases where
ring elements are initially absent from the spatial structure and are then added, provided that they are rigidly
attached to the structure. The third section of the dissertation focuses on evaluating the sound insulation
parameters of special structures, which form the basis for creating open-plan spaces. In this case, the spatial
structure is based on the assumption that the walls are made of glass with varying thicknesses and chemical
compositions. That is, the thickness of the partition of the spatial structure, as well as the material of the glass, are
variable quantities due to the Poisson's ratio. According to the conditions of the study, it is assumed that the open
office structure is a double rectangular shape with a layer of polyvinyl butyral material, i.e., there are two sections
of glass panels on each side. The parameters of sound propagation inside the room in the selected frequency range
were evaluated using the finite element method.
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