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1. Jlnst KOTesIbHOTO O6JIaHAHHS OCOGINBY HEOE3I1eKy CTAHOBUTD BOZA 3 BUCOKMM BMICTOM PO3UYMHEHUX 3a0pyAHEHD,
30KpeMa KaJibllieBUX i MarHieBUX COJIEN JKOPCTKOCTI. Li coJli MaloTh BIACTUBICTb OCiZJaT HA BHYTPILIHIX ITOBEPXHSAX
obsagHaHHs, GOPMYIOUM AP HaKUIy. HakonryeHHs Takoro Mmapy 3HAaYHO IOTipIlye TeMJIONPOBiIHICTh METaeBUX
[IOBEPXOHB, 1110 3MYLIYE MiIBULTYBATH BUTPATU €JIEKTPOEHEPTIl 17151 OCSITHEHHS HeOOXiTHNX ITOKa3HUKIB
ePeKTUBHOCTI KOTesbHi. [TifBUILeHHS SIKOCTI Ta CKJIaJy BOLH, sIKA TIOCTYIIA€ 3 MYHIIIMIIaJIbHOTO BOJOIIOCTaYyaHHs,
apTe3iaHChKUX CBEP[IJIOBUH i BOOOMM, IISIXOM CTBOPEHHS O6JIafHAHHS 17151 TIOTIepeIHbOTO OOPOOIIeHHS
rilpoKaBiTalji€l0 Ta MAarHiTHUM I10JIEM 3 METOIO ITIOM'SIKIIEHHSI TA 3MiHU i BIACTUBOCTEN € aKTyaJbHMM HAayKOBO-
TEeXHIYHUM 3aBIaHHSIM. MeTa fguceprauiliHOl poOOTH MOJIArae y TOCIiIKEeHHI Ta po3pobJieHH] TapaMeTpiB
KaBiTallilHO-MarHiTHOTO O6JIalHAHHS 1 3MiHM CKJIaly Ta BJACTUBOCTEN BOAU [JIsl TEMJIOMEPEK, OOIPYHTYBaHHS
110ro KOHCTPYKTUBHUX [TapaMeTpiB 3 BU3HAUYEHHSIM ITPOAYKTUBHOCTI BiOpalliflHOI MAlllMHY Ta pallioHAJIbHUX
pexxuMiB po6oTH ii npuBoay. HaykoBa HOBM3HA OJIep>KaHUX PE3YJIbTATIB MOJISITA€ Y CTBOPEHHI, TEOPETUYHOMY

OOIrpYHTYBaHHi Ta €KCIIePUMEHTaJIbHOMY JOCJIiKeHHI 00/1alHaHHS KOMIIJIEKCHOT'O KaBiTal[iiHO-MarHiTHOTO



BIUIMBY i BiGpaLiliHOI MAlIMHY [J151 OUMIIEHHSI Ta 3MiHM BJIACTUBOCTEM BOJHOIO CEPElOBUILA 3 OOIPYHTYBAHHSIM
pPeKUMIB POOOTHU IIPUBOY, 30KpeMa: - BIieplie [I00YL0BaHO aHAJIITUYHY MOZEJIb [111 BU3HAYEHHSI MAaKCUMaJIbHOTO
THCKY y KaMepi Iysibcallii, 1110 1210 MOKJIMBICTh BU3HAYaTH NPOJYKTUBHICTD BibpaliliHOI MalllMHM OYMILEHHS Ta
3MiHM BJIACTUBOCTEN BOJU B 3aJI€KHOCTI BiJj KOHCTPYKTUBHUX [TAPaMETPIB Ta PEKMUMIB POOOTU NIPUBOLY. -
Pe3yJIbTaTy [IPOBELIEHUX OCIIIIPKEeHb i3 3aCTOCYBAaHHSM LIBUKICHOI Bile03'€MKU [[O3BOJIMIIN BUBHAYUTH PeasbHi
pekuMy podOTH BiOpalLlifiHOI MAllIMHY, 1110 JO3BOJIMJIO BCTAHOBUTH ONTUMAJIbHY IPOJLYKTUBHICTD BiOpaliliHO]
MalllMHU OYMILEHHS Ta 3MiHU BJIaCTUBOCTEN BOJH SIKA 3HAXOAUTHCS IPU HACTYIITHUX IlapameTpax po6oTy NPUBOLY
Ta KOHCTPYKTUBHMX CHIBBiIHOIIEHHSX: YaCTOTa KOJIMBaHb Npusoay 19-21 I'y npu ammityni A = 2 MMm; giameTpi
nopuHs D = 100 MM Ta niameTpi Hacagka 10 MM.; - y pe3ysbTaTi IPOBEAEHUX NOCIIIKEHb MOIEIIOBAaHHS
KaBiTalifHuX rpoueciB y SolidWorks B pi3HUX, 32 KOHCTPYKTHBHUMU OCOOJIMBOCTSIMH, CTaTUYHUX KaBiTaTOPiB OYyJI0
OTPMMAHO TPAEKTOPIi pyxy WapiB piivHM IIPU IIPOXOAKEHHI KPi3b KaBITaTOPU Ta KAPTUHY PO3NOIiNY BEIMYUHU
THUCKY Y Pi3HMX TOYKaxX KaBiTATOPIB, 110 4aJI0 MOKJIMBICTL BUSHAYMTH ONTUMAJIbHY KOHCTPYKILiI0 CTATUYHOTO
KaBiTaTOpa — CTYMIHYACTOrO Ha BXOJi Ta BUXO[li; - OAEP>KaB MOAAJbIINNA PO3BUTOK METOJ, OL[iHKU 3MiHU OCHOBHUX
BJIACTUBOCTEN BOJU TA €KCIIEPMMEHTAJIBHO MiATBEPIKEHO, 10 MArHITHI i KaBiTalilHi IPOLECH Y CTATUYHOMY
KaBiTaTopi Ta BibpalLiliHill MallMHi IOKPAIyIOTh OCHOBHI XapaKTE€PUCTUKY BOGHOTO CEPELOBUIIA, & CAMe: 3POCTA€E
pH, 3mMeHIyeTbCs KoedillieHT IOBEPXHEBOT0 HATSTy, 3MEHIIYEThCS BMICT PO3UMHEHUX cosieil. Pe3ybraTu
BUKOHAHUX TEOPETUYHUX i EKCIIEPUMEHTAJIbHUX JOCIIIPKEHb PE€AIi30BAaHO Y HOBOMY TEXHIYHOMY Dilll€HH]
o6J1aiHaHHS 1 KOHCTPYKLi BiOpaliiiHOi MalllMHY, 110 3aXUIIEeHO TaTEHTOM Ha KOPUCHY Mozesb Ykpainu (N2126495).
[Ipy uboMy Hal6iIBIY IPAKTUYHY LiHHICTb MAIOTh HACTYIIHI OJlep>KaHi Pe3yJIbTaTU: - Y CTBOPEHi TEXHOJIOTIYHOTO
00J1aHAHHS 1J1s1 i BUIIEHHS SIKOCTI Ta CKJIa[ly BOAMU, SIKA MTOCTYIIA€ 3 MYHILUIIaJIbHOTO BOJIONIOCTAYaHHS,
apTe3iaHChbKUX CBEPJIOBUH i BOLOVM, IJ1s1 TONlepeAHbOrO 06pO6IEHHS rifpoKasiTallielo y BibpaliiiHiil MaluHi i3
3aCTOCYBAHHSIM JIOJATKOBOr'O CTATUYHOIO KaBiTaTOPA Ta MArHiTHOrO I10JIs1; - BIUIMB 3ByKOBOI TiIpOKaBiTallii Ta
3MiHHOTO 32 HAIIPSIMOM MAarHiTHOTO I10JIS1 Ha BOAY 3BOIUTLCS IO €IMHOTO MPOLECY — PO3ILIEIITIEHHIO MOJIEKYJI BOIU
y KaBiTalliliHi{l IOPOKHMHI Ha aKTUBHI paiUKaJIY, 1[0 3MEHIIYE BMICT COJIEH )KOPCTKOCTI Ta HAKMITIOYTBOPEHHS,
nifBUILy€e CTPOK pOOOTHU 6JI0KY 3BOPOTHOTO OCMOCY, 30i/IblIly€e TEPMiH MOr0 pereHepartiii ta ekcrulyaratii; -
PEe3yJIbTaTU aHAITUYHUX Ta EKCIIEPUMEHTAIbHUX JOCIIIKEHDb JO3BOJININ CTBOPUTH METOJIOJIOTII0 TPOEKTYBAHHS
HacCaJIKiB CTAaTUYHMX KaBiTaTOPIB Ta BU3HAYaTH TPOEKTHY IIPOLYKTUBHICTb 3aIIPOIIOHOBAHOr0 OOJIaIHAHHSL.
PesynbTaT BUKOHAHMX [OCJiIPKEHb Ta OKPEMi TEOPETUYHI I10JIOXKEHHS IPUIHATO [0 BIpoBaakeHHs Ha KII

«TennoBuk» (M. CrapokocTsiHTUHiIB) Ta Ha [IOK® «BIDKIJIKA» (M. XMeIbHULIbKUIA).

2. For boiler equipment, water with a high content of dissolved impurities, in particular calcium and magnesium
hardness salts, is of particular danger. These salts tend to settle on the internal surfaces of the equipment, forming
a layer of scale. The accumulation of such a layer significantly worsens the thermal conductivity of metal surfaces,
which forces an increase in electricity consumption to achieve the required efficiency indicators of the boiler
room. Improving the quality and composition of water supplied from municipal water supply, artesian wells and
reservoirs by creating equipment for pre-treatment with hydrocavitation and a magnetic field in order to soften
and change its properties is a relevant scientific and technical task. The purpose of the dissertation work is to
study and develop the parameters of cavitation-magnetic equipment for changing the composition and properties
of water for heating networks, to substantiate its design parameters with the determination of the performance of
the vibration machine and rational operating modes of its drive. The scientific novelty of the results obtained lies
in the creation, theoretical substantiation and experimental study of the equipment of the complex cavitation-
magnetic effect and the vibration machine for cleaning and changing the properties of the water environment with
the substantiation of the drive operating modes, in particular: - for the first time an analytical model was built to
determine the maximum pressure in the pulsation chamber, which made it possible to determine the performance
of the vibration machine for cleaning and changing the properties of water depending on the design parameters
and drive operating modes. - the results of the studies conducted using high-speed video recording made it
possible to determine the real operating modes of the vibration machine, which made it possible to establish the
optimal performance of the vibration machine for cleaning and changing the properties of water, which is at the
following drive operating parameters and design ratios: the drive oscillation frequency is 19-21 Hz with an



amplitude of A = 2 mm; piston diameter Dp = 100 mm and nozzle diameter of 10 mm.; - as a result of the conducted
research on modeling cavitation processes in SolidWorks in static cavitators of different design features, the
trajectories of the liquid layers during their passage through the cavitators and the pattern of the pressure
distribution at different points of the cavitators were obtained, which made it possible to determine the optimal
design of the static cavitator - stepped at the inlet and outlet; - the method of assessing the change in the basic
properties of water was further developed and it was experimentally confirmed that magnetic and cavitation
processes in a static cavitator and a vibration machine improve the basic characteristics of the aquatic
environment, namely: the pH increases, the surface tension coefficient decreases, and the content of dissolved
salts decreases. The results of the performed theoretical and experimental research were implemented in a new
technical solution of the equipment and design of a vibration machine, which is protected by a patent for a utility
model of Ukraine (No. 126495). At the same time, the following results have the greatest practical value: - the
creation of technological equipment to improve the quality and composition of water supplied from municipal
water supply, artesian wells and reservoirs, for pre-treatment by hydrocavitation in a vibration machine using an
additional static cavitator and a magnetic field; - the effect of sonic hydrocavitation and a magnetic field
alternating in direction on water is reduced to a single process - the splitting of water molecules in the cavitation
cavity into active radicals, which reduces the content of hardness salts and scale formation, increases the
operating life of the reverse osmosis unit, increases the period of its regeneration and operation; - the results of
analytical and experimental studies allowed us to create a methodology for designing static cavitator nozzles and
determine the design performance of the proposed equipment. The results of the research and some theoretical
provisions were adopted for implementation at the Teplovyk enterprise (Starokostyantyniv) and at the BZHILKA
agricultural production center (Khmelnytskyi).
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