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1. HaykoBi Ta puKJaiHi OCHOBY MarHiTOPiIMHHOI repMeTu3allii, o 3a6e3nevyye eKoJIOTiuHy 6e3MeKy LIKiIIMBIX

BUPOOHUIITB

2. Scientific and applied fundamentals of magnetic fluid sealing, ensuring the environmental safety of hazardous
industries

Pedepar:

1. InceprauiiiHa mpatisi IpyMCBSY€Ha BUPIIEHHIO HAyKOBO-TIPUKJIALHOI IPOOJIEMY 3HMKEHHS! PiBHSI TEXHOTE€HHOTO
HaBaHTa)KeHHS Hebe3[eYHNX BUPOOHULITB IIJISIXOM CTBOPEHHSI YMOB iXHbOi 6e3aBapiliHoi poOOTH, YCYHEHHS BiIMOB
Ha yCTaTKyBaHHI, 1110 €KCIIyaTy€eTbCS, a TAKOX 3arpo3 TPaBMaTU3My OOCJIYyTOBYOYOIO IEPCOHAITY IIJISIXOM
3aCTOCYBaHHS B €JIEMEHTAX TEXHIYHUX CUCTEM MAarHiTOPiIMHHUX repMETU3YI0YMX KOMIIEKCIB. BUsBJI€HI OCHOBHI
po6JieMH i IPUYMHU BUXOY 3 JIa[ly TEXHOJIOTIYHOTO 06J1aIHAaHHS, 30KpeMa He3/aTHICTh ITaTHUX
VIIiIbHIOBAJIBHUX CUCTEM 326€3I1€YUTH [I0BHY FepMEeTHUYHICTb. OGI'PYHTOBAaHO HAyKOBO-METOJ0JIOTTYHUI TiXif 10
BUpillI€HHSs IPO6JIeMU NIPO HEJONYIEHHS] HAKOIIMYEHHS Ae(EKTiB Ta MOJaJbIIOr0 PO3BUTKY aBapiliHMX CUTYyallil
LIJIIXOM 3aCTOCYBaHHS MarHiTOPiAMHHUX F€épMETU3YIOYMX KOMIUIEKCIB, 110 AO3BOJINJIO MiABUIIUTY PiBEHD

€KOJIOTi4YHOi 6e3reKky Hebe3rnedHnx BUpooHuLTB. OTprMaHi Taki HAyKOBi pe3yJibTaTu: TEMIIEPATYPHUI pO3irpiB



TEXHIYHUX MArHITHUX PiIUH 32 BCiX WIBUJIKOCTEN 3CYBY, KOJIM MAaTHITHI CMJIX IOMIHYIOTb HAJl BilllECHTPOBMMHU, HE
nepesullye 5°C; 3abe3neyeHHs] HaflilfHOI eKCIITyaTalii Ipy 30i/IbIIeHUX 3a30pax BiZiOyBaeThCs LIISIXOM
CaMOKOPeKIii 3a J0oIOMOrolo 0aBaHHs (epOMarHiTHOro MikpoOHHOTO ITOPOLIKY; po3po6JieHa MyIbTU(i3nyHa
MaTeMaTHU4Ha MOJEJIb 1aJ1a MOXJIMBICTb AOCiIUTH IIPOLECH Ta SIBUILA Pi3HOI (Pi3sMYHOI IPUPOIH, Ta HiCTaBU
OOIPYHTYBAaTU MOKJIMBICTB 36inbuIeHHS 3230y o 0,8 MM i 3a6e3redeHHs! CTifKoi Ipane3naTHOCTI 10 JTiHIHHIX
mBuKocTel 35 M/c. Briepiie o6rpyHTOBaHO Ta peasli3oBaHO IIPUHIMII OLIHKY PiBHS TEXHOI'€HHOI 6e3reku
He6e3MeYHUX BUPOOHUIITB, SIKUI PO3BUBA€E METOMOJIOTII0 CUCTEMHUX JIOCTII)KEHb B €KOJIOTIUHIl 6e3neli Ta
YMO>KJIMBJIIOE€ CTBOPEHHS KOMIIJIEKCHUX MiIXOiB 10 3HWKEHHS PU3MKY TEXHOT€HHUX aBapill LIJISIXOM PO3PO0JIEHHS
KOHCTPYKTUBHUX pimeHb MPI'K, 10 103BOIMIIO 10 7 pa3iB 3MEHIINTY BEJIMYMHY TEXHOT€HHOTO PU3MKY. [IpakTnyHa
3HAUyLIiCTh POOOTHU MigTBEPI)KEHA pe3ybTaTaMU BIIPOBA/I)KEHHSI €KOJIOTTYHO 6e311€YHNX KOHCTPYKTUBHUX i
TEXHOJIOTIYHUX pillleHb i3 mpoekTyBaHHs MPTK, 110 1ano MOXJIMBICTh OPraHi3yBaTU €KCILTyaTalio 6113bsko 4000
MPT'K na maitke 200 IpoMUCIIOBUX MiJMPUEMCTBAX HEGE3MIEYHNX BUPOOHULITB y CEMU KpaiHax, a TaKOX IaTeHTaMU

YKpainu Ha BUHaxifg,

2. The thesis work is devoted to solving scientific and applied problems of increasing the level of technogenic
safety of hazardous industries by creating conditions for their trouble-free operation, eliminating failures in
operating equipment and threats of injury to the operating personnel when using magnetic fluid sealing complexes
in technical system elements. The main problems and reasons for the failure of technological equipment, in
particular the inability of standard sealing systems to ensure complete tightness, are identified. The scientific and
methodological approach to solving the problem of preventing the accumulation of defects and the further
development of emergencies through the use of magnetic fluid sealing complexes was substantiated, which
allowed to increase the level of environmental safety of hazardous industries. The following scientific results were
obtained: the temperature heating of technical magnetic fluids at all shear rates, when the magnetic forces exceed
the centrifugal, does not exceed 5 °C; the possibility of ensuring reliable operation with increased gaps by self-
correction by adding a ferromagnetic micron powder; a multiphysical mathematical model has been developed to
investigate processes and phenomena of various physical nature and to substantiate the possibility of increasing
the size of the working gap to 0.8 mm and ensuring stable working capacity of MFSC up to linear velocities of 35
m/s. For the first time, the principle of assessing the level of technogenic safety of hazardous industries is
substantiated and implemented, developing the methodology of system research in environmental safety, which
allows creating integrated approaches to reduce the risk of industrial accidents by evolving design solutions of
MFSC, which reduce the amount of technological risk up to 7 times. The practical significance of the work is
confirmed by the results of the implementation of environmentally friendly design and technological solutions for
the design of the MFSC, which made it possible to organize operation of about 4,000 MFSCs at nearly 200
industrial enterprises of hazardous production facilities in seven countries, has been further developed, as well as
patents of Ukraine for invention.
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