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1. HaykoBi Ta NpukjaiHi OCHOBY MarHiTOPifMHHOI repMeTu3aliii, o 3abe3nevye eKooriyHy 6e3neKy mKiIJIuBux

BHPOOHULITB

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

industries

Pedepar:

1. Incepraujiiina npaiisi NpUCBsiY€Ha BUPILIEHHIO HAYKOBO-TIPUKJIaAHOI TPO6GIEeMHU 3HKEHHSI PiBHSI TEXHOT€HHOTO
HaBaHTaXEHHS HeOe3[eYHNX BUPOOHUIITB IIIJIIXOM CTBOPEHHSI YMOB iXHbOI 6€3aBapiliHOi poOOTH, YCYHEHHS BiIMOB
Ha yCTaTKyBaHHI, [0 €KCIJIyaTy€eThbCs, @ TAKOXK 3arp0o3 TPAaBMATU3MY 0OCIYTOBYIOUOT0 [1€PCOHAIY MITISIXOM
3aCTOCYBaHHS B €JIEMEHTAxX TEXHIYHUX CUCTEM MArHiTOPiAMHHNX r€pMETU3YIOYMX KOMILJIEKCIiB. BrsBIIeHi OCHOBHI
npo6sieMu i IPUYMHY BUXOAY 3 JIaJly TEXHOJIOTIYHOro 06sI1aiHaHHS, 30KpEMa He3/1aTHICTb IITATHUX

VIIiIbHIOBAJIBHUX CUCTEM 320€3T1€4UTU [TIOBHY FépMETHUYHICTb. OOI'PYHTOBAHO HAyKOBO-METOOJIOTIYHUI MiAXi] 1O



BUpilIE€HHS IPO6JIeMU NP0 HEJONYIEHHS] HAKOIIMYEHHS Ae(EKTiB Ta MOJaNbIIOr0 PO3BUTKY aBapiliHMUX CUTyaLil
IIJITXOM 3aCTOCYBaHHS MarHiTOPiAMHHMX F€pMETU3YIOYNX KOMILIEKCIB, 110 JO3BOJIAJIO MiABUIIUTH PiBEHD
€KOJIOTi4YHOi 6e31eKr Hebe3leuHuX BUpoOHULTB. OTprMaHi Taki HayKOBi pe3yJibTaTu: TEMIIEPATYPHUI pO3irpiB
TEXHIYHMX MarHiTHUX PifjyH 3a BCiX IIBUOKOCTEN 3CYBY, KOJIM MarHiTHi CUJIA JOMIHYIOTbh HaJl BilLlEHTPOBMMU, HE
nepesuiye 5°C; 3a6e3ne4eHHs HaliliHOI eKCITyaTallii Ipy 30i1blIeHNX 3a30Pax BilOyBA€TbCS LIJISIXOM
CaMOKOpeKIii 3a J0IoMOrolo 1oaBaHHs (epoMarHiTHOro MikpoHHOTO ITOPOLIKY; po3pobJieHa MyIbTU(i3nyHA
MaTeMaTU4Ha MOJeJIb 1aJla MOXJIMBICTDb JOCiJUTH IIPOLIECH Ta SIBUILA Pi3HOI (Pi3MYHOI NpUPOIH, Ta HiCTaBU
OBIPYHTYBATU MOSKJIMBICTB 36ibuIeHHS 3230y 0 0,8 MM i 3a6e3redeHHs! CTiKoi Ipane3aaTHOCTI 10 JTiHIHHIX
mBuIKocTer 35 M/c. Briepiie o6rpyHTOBaHO Ta peasli3oBaHO IIPUHIUII OLIIHKY PiBHS TEXHOT'€HHOI 6e3reKu
Hebe3MeyHUX BUPOOHUIITB, SIKU1 pO3BHMBA€E METOJOJIOTII0 CUCTEMHUX JIOCiIKeHb B €KOJIOTiuHil 6e3mneli Ta
YMO>KJIMBJIIO€ CTBOPEHHS KOMIIJIEKCHUX IiIXOIiB 10 3HUKE€HHS PU3MKY TEXHOT€HHUX aBapill IJISIXOM PO3PO0JIEHHS
KOHCTPYKTUBHUX piieHb MPI'K, 110 103B0IMII0 [0 7 pa3iB 3SMEHIIUTY BEJIMYMHY TEXHOTE€HHOIO PU3UKY. [IpakTnyHa
3HAUYyLIiCTb POOOTHU MMigTBEPIKEHA pe3yibTaTaMU BIIPOBAI>)KEHHS! €KOJIOTYHO 6e31eYHUX KOHCTPYKTUBHUX i
TEXHOJIOTIYHUX pillleHb i3 mpoekTyBaHHs MPTK, 110 1ano MOXIMBICTh OpPraHi3yBaTH eKCILTyaTalio 6113bko 4000
MPT'K na maibke 200 IpOMUCIIOBUX MiANIPUEMCTBAX HEOE3IEYHUX BUPDOOHULTB Y CEMU KpaiHaX, a TAKOX IaTEHTaMU

YKpainu Ha BUHAXi,

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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