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1. Ha cborogHilHii 1eHb 3 TOUYKU 30py MUTOMUX €HEProBUTPAT Ta €(PEKTUBHOCTI cenapartiii Hanoiibm
ONTUMAJIBHUMU € CeMNapaliliHi IpUCTPOi, OCHOBHOIO Jil0YOI0 CUJIOIO B SIKUX € cuia iHnepuii. OpHiero 3
HapO3MOBCIO/IKEHIIINX ITPO6JIEM CenapauiiHuX IPUCTPOiB, po60Ta SIKUX 3aCHOBaHA Ha PO3[IiJIeHH] B MOJIi CUJ
iHepLii ra30KparIMHHUX MOTOKIB, SBJISETHCS PYHHYBAHHS IUIIBKY 3 HACTYITHUM 3PUBOM i BTOPMHHUM
OpM3KOYHECEHHSIM KPAIlJIMH BKe BJIOBJIEHOI PiJMHY 3 IOBEPXOHb OCA/IKEHHS CenapaliiiHux eleMeHTiB. He
3Ba)KAIOYM Ha BEJIMKY KiJIbKICTbh TPAIULiHUX MIJISIXiB YHUKHEHHS JAHOTO HefloJliKy (36i/1blIeHHS BiIbHOTO
IIepeTrHy; 3a6€e3le4eHHs PETryJISIPHOrO BiiBE,€HHS PiAUHM Ta iH.), BOHU HEe 3MiHIOIOTb 3Ha4Y€HHSI KPUTUYHOI
IIBAJIKOCTI Fa30BOT0 NIOTOKY IIPU SIKOMY BiI0YBa€ThCSI BTOPMHHE OPU3KOBMHECEHHS. [I71 BUpIIIeHHSs 1AaHOi 3a7adi
0yJ10 3a[IpOTIOHOBAHO BUKOPHCTOBYBAaTH AMHAMIUHI cernapauiiiHi IPUCTPOi, CYTTIO SIKUX € MOXKJIMBICTb TUHAMIYHOTO
peryJIoBaHHS TifpaBjliyHOTO ONOPY Ta BUKOPUCTAHHS HAaKJIaleHUX Bibpaliil 1j1s ninBullieHHs e QeKTUBHOCTI
PO3[iJIEHHS FETEPOTEHHUX CUCTEM. JJOCiI)KEHHS [IPOLECiB PO3MiJIEHHS T€TEePOre€HHUX CUCTEM 32 PaxXyHOK
IVHaMiYHUX IIPoLeCiB BibpauiiHO-iHepLiliHO] cenapanii BinTHOCUTBCS 10 HAYKOBOIIPUKJIALHUX IIPOGIIEM Tajly3eBOTo
MaIIMHOOYAyBaHHS. Y 3B'3KY 3 LIMM MOXKHA CTBEPJKYBaTH, 110 TeMa JucepTallii IpeCTaBseThCs aKTyaJbHOIO,
Mae BaKJIMBE HAyKOBE i IPaKTUYHE 3HAYEHHS, OCKIJIBKY CIIPSIMOBaHa Ha BUPIIIEHHS aKTyaJIbHOI'O HayKOBOTO
3aBJIaHHS, 110 Ma€ iCTOTHE 3HAYEeHHS [1JIsl Taly3€BOr0 MAIMHOOYJyBaHHS, CyTHICTD SIKOTO IOJISITA€ B BU3HAYEHHI
rifpoAHaMiYHUX TTOKA3HYKIB Ta ripoaepoINpy>KHUX XapaKTEPUCTUK JUHAMIYHUX cenapaliiHuX IpUCTpoiB. MeTa
mociinxeHs. MeToro gucepraliiHOi po60TH € MOJIeJ/II0BaHHS riIpOAMHAMIYHUX IIPOLIECIB Ta TiApoaeponpyxHoi
B3aeMOZii IPY>KHUX BifI0IMHUX €JIEMEHTI Ta MOTOKY B JMHAMIYHUX CeNapalifHUX [IPUCTPOSIX, PO3POOKa METOIIB
PO3PaxyHKYy TigpoAMHaMiYHNX [IOKA3HMKIB Ta ripoaepoIpyKHUX XapaKTEPUCTUK SUHAMIYHUX CcenapauiiHuX
IIPUCTPOIB Ta BUAaya NPaKTUYHUX PeKOMEeHALil 010 iX IPOeKTyBaHHS Ta ekciyaTauii. O6’eKT nocifKeHb ~
rifpoAgvHaMidHi IPOLECH Y IMHAMIYHUX CEelapaliiiHuX IIPUCTPOSIX Ta TigpoaepoIpyKHA B3a€MOis IIOTOKY 3
IPY>KHUMU eJleMeHTaMu. [IpegmeT HociIpKeHHs - ripoirHaMika OTOKIB Ta [OB'sI3aHi PY>kHi Aedopmatii
€JIEMEHTIB MOJIYJIbHYX NUHAMIYHUX CeNapalilHuX IPUCTPOiB. HayKoBa HOBU3HA OJEPKaHUX PE3YJIbTATIB. - BIEpLIE
OTPUMAaHO PO3B’I30K 337a4i ripoaeponpyKHOCTI 1J1s1 B3a€MO/Iii ra304UCIIEPCHOrO IIOTOKY Ta IPY>KHUX
cenapauiHuX eJeMEeHTIB Y GopMi NOXKUi0ro napaboslivHOro HamiBLUMJIIHAPA, 3 YPaXyBaHHIM iX NONIepeHbOI
nedopmaliii; - Brepliie OTpUMAaHO 3aJIEXKHOCTI, 110 BU3HAYAIOTh 3MiHYy reOMeTPUYHOI (POPMU CMHYCOiaIbHOTO
KaHaJly JUHaMiYHOTro CENnapauiifHoOro NpUCTPOIO B PE3yJbTaTi riApOANHAMIYHOI Ta ripoaepoIpy>KHOI B3aeMOoii 3
[TIOTOKOM; - BIIEpIlIe OTPUMAaHO aHaJIITUYHi 3aJ71€5KHOCTI 7151 OliHIOBaHHS 3HaUYe€Hb KoeillieHTiB )KOPCTKOCTI 3a
JAHVMU EKCIIEPUMEHTAJIBHYX i YMCEJIbHUX JOCIII)KEHD i3 BUKOPUCTAHHSIM METO/IB T€OPii OLiHIOBAHHS I1aPaMETPIB;
- JicTasia MoJabIIoro pO3BUTKY MaTEMATUYHA MOJEJb, IO ONMCYE TPUBUMIPHE CTiKaHHS IJIiBKU BJIOBJIEHOI
PiAMHM 10 0Ca[KyBaJIbHUM IIOBEPXHAM MOAYJIbHUX JVMHAMIYHUX CeNapaliiH1X IPUCTPOIB IIJISIXOM YBEIEHHS
CIIPOILEHb, IPUNYIEHb Ta OLiHIOBAHHS MOPSIIKY MAJIOCTi BEJIMYVH; - AiCTaB MOAAJBLIIOTO PO3BUTKY HAYKOBUI
izxiz, moAo palioHaJbHOTO BUGOPY KOMIIOHYBaHb MOZYJIbHUX CeNapaliiiHUX MPUCTPOIB HA OCHOBI TEXHOJIOTTYHUX
Ta eKCIIyaTaliliHUX [TapaMeTpiB, 10 [NO03BOJISIE BIOCKOHAJINUTY MIPOLIECH IX IIPOEKTYBAHHS Ta CKJIaJAHHS i3
3a0e3ne4eHHsIM HeoOXiAHMX YMOB eKcIlyarallii. [IpakTrnyHe 3HaYeHHs oJep>KaHuX pe3yJbTariB. - OTpuMaHi
Pe3yJIbTaTU YMCIIOBUX, (PI3MYHMX Ta MATEMATUYHUX MOJIE/IOBAHb [IPOLECY apOTiAPONPYKHOI B3aeMOAii
ra3opigyHHOTrO IIOTOKY Ta MPY>KHUX BifIOiiHNX €J1eMEeHTIB MOKYTh OyTH BUKOPUCTAHHI /11 iH)XEHEepPHOro
PO3paxyHKy MOJYJIbHUX IMHAMIYHUX CceNapaliiHuX NpUCTPOiB. - Po3pobiieHo cyyacHuUil MpobaeMo-opieHTOBaHUM
IiAXiz mWoA0 KOAYyBaHHS MOJYJIbHUX CENapalifHNUX IPUCTPOIB 32 KOHCTPYKTOPCbKO-TEXHOJIOTTYHUMH Ta
eKCITyaTaliiiHUMU 03HaKaMu. - OGIPyHTOBAaHO KOHCTPYKIIii €1eMEHTIB MOIyJIbHOTO CeNapaLiifHOro MPUCTPOIO, 1[0
3abe3nevye HeOOXiTHY TOYHICTb CKilaflaHHs, ePeKTUBHICTb eKCIIyaTalii mpucTpolo Ta peanisalii pobodoro
npouecy. - Ha nifgcrasi oTpuMaHuX pe3ysbTaTiB 6yJI0 3alIPOIIOHOBAHO HOBIi CIIOCOOU PO31iNIeHHS Ta30PifuHHUAX
cyMilleit, 3axuleHi naTeHTaMu Ha KOpUCHY Moaesib (N2 U102445, U130464, U111039). OcHOBHI pe3ybTaTu
IycepTauifiHoi po6OTH BIPOBAIKEHO Y BUPOOHUYY HistbHiCTs TOB «[TPOM-EHEPI'O ITPOIYKT» (M. XapkiB) Ta
TOB “ArpapHuk” (M. CymMu), BUKOPUCTaHi IIpY BUKOHAHHI Aep>x6oaxxeTHUx HIP N20117U003931 “Po3pobka Ta
BIIPOBA’)KEHHS €Heproe(peKTUBHUX MOAYJIbHUX CeNapaliilHUX MPUCTPOIB 1151 HApTOra3oBOro Ta OYMCHOIO
o6nagHanHs", HIP N20120U102036 "CTBOpeHHSs HOBUX rPaHyJIbOBaHUX MaTepiasiB /sl IL€PHOTO NalnBa Ta
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IepP>KaBHOTO yHiBepcuTeTy. KiltouoBi c10Ba: reTeporeHHi cyMilli, cenapatiisi, BibpauiiHO-iHepLiliiHi MeToau, IPYXKHi
eJIEMEHTH, IIpoaepoIpy>KHICTh, YaCTOTa KOJIMBAHb, aMIIITYa, [IJ1iBKa PifyHY, [1oNepesHbo-1e(opMOBaHUN CTaH.
2. Today, from the point of view of specific energy consumption and separation efficiency, the most optimal
separation devices with the inertial force as the main operating. One of the most common problems of separation
devices, the operation of which is based on the separation of gas-droplet flows in the field of inertia forces, is the
destruction of the liquid film and secondary droplets splashing of the liquid film from the deposition surfaces.
Despite the large number of traditional ways to avoid this drawback (increasing the free section; ensuring regular
liquid drainage, etc.), they do not change the critical gas flow rate at which secondary splashing occurs. To solve
this problem, it was proposed to use dynamic separation devices, the essence of which is the possibility of dynamic
adjustment of hydraulic resistance and the use of superimposed vibrations to efficiency increasing of
heterogeneous systems separation. The study of the processes of separation of heterogeneous systems due to the
dynamic processes of vibration-inertial separation refers to the scientific and applied problems of industrial
engineering. In this regard, it can be argued that the dissertation topic is relevant, has an important scientific and
practical significance, since it is aimed at solving an urgent scientific problem that is essential for industrial
engineering, the essence of which is to determine the hydrodynamic parameters and hydroaeroelasticity
characteristics of dynamic separation devices. Purpose of the study. The aim of the thesis is to simulate
hydrodynamic processes and the interaction of elastic baffle elements and flow in dynamic separation devices,
develop methods for calculating hydrodynamic parameters and hydroaeroelastic characteristics of dynamic
separation devices and provide practical recommendations for their design and operation. The object of research
is hydrodynamic processes in dynamic separation devices and hydroaeroelastic interaction with elastic elements.
The subject of research is flow hydrodynamics and associated elastic deformations of elements of modular
dynamic separation devices. Scientific novelty. - for the first time, a solution to the problem of hydroaeroelasticity
was obtained for the interaction of a gas-dispersed flow and elastic separation elements in the form of an inclined
parabolic half-cylinder, taking into account their preliminary deformation; - for the first time, dependences were
obtained that determine the change in the geometric shape of the sinusoidal channel of a dynamic separation
device as a result of hydrodynamic and hydroaeroelastic interaction with the flow; - for the first time, analytical
dependences were obtained for evaluating the values ooof the stiffness coefficients according to the data of
experimental and numerical studies using the methods of the theory of parameter estimation; - a mathematical
model which describes the three-dimensional liquid film downflow over the settling surfaces of dynamic
separation devices by introducing simplifications, assumptions and evaluating the order of values smallness was
further developed; - the scientific approach to the rational layouts choice of modular separation devices based on
technological and operational parameters, which makes it possible to improve the design and assembling
processes while ensuring the necessary operating conditions was further developed. The practical significance. -
The obtained results of numerical, physical and mathematical modeling of the hydroaeroelastic interaction process
of the gas-liquid flow and elastic baffle elements can be used for engineering calculation of modular dynamic
separation devices. - developed a modern problem-oriented approach to coding modular separation devices
according to design, technological and operational characteristics. - The design of the elements of modular
separation devices has been substantiated, which ensure the required assembly accuracy, the efficiency of the
device operation and the implementation of the working process. - on the basis of the obtained results, new
methods of gas-liquid mixtures separation were proposed, protected by useful model patents (No. U102445,
U130464, U111039). The main dissertation results were introduced into the production activities of PROM-ENERGO
PRODUCT LLC (Kharkov) and Agrarnik LLC (Sumy), used in the implementation of state budget No. 01170003931
“Development and implementation of energy-efficient modular separation devices for oil and gas and cleaning
equipment”, N20120U102036" Creation of new granular materials for nuclear fuel and catalysts in an active
hydrodynamic media" and introduced into the educational process of Sumy State University. Keywords:
heterogeneous mixtures, separation, vibration-inertial methods, elastic elements, hydro aeroelasticity, vibration
frequency, amplitude, liquid film, previously-deformed state.
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