O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0821U102509
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpamuii: 29-10-2021

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Toroui Oznexcii I'eoprifioBuy

2. Gogotsi Oleksiy H.

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs

Bupg, pucepranii: nokrop dinocodii

AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoOBOi CHIELiajIbHOCTI: 144

Ha3Ba HayKoBOIi CIeniaJIbHOCTI: EsexrpuyHa itkeHepis. TeroeHepretrka
T'anyss / ranysi 3HaHb!

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs
Jara 3axucrTy: 21-10-2021

CreniaJbHICTh 32 OCBITOIO: JluHamika Ta Mil[HiCTh MaluH

Micue po6oTH 3400yBayva: Haujonanbna MetanypriiiHa akaziemiss YKpainu
Kopg 3a €IPIIOY: 02070766

Micue3Haxoa>KeHHS: npocrnekt [arapina, 6y, 4, M. [IHinpo, JIHiNpoBchkuii p-H., JJHIMponeTpoBchka 0611,
49000, Ykpaina

dopma ByracHOCTI:
Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi Cleliagai3o0BaHOi BY€HOI pagu). 1O 08.084.003
IToBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHa MeTanypriiiHa akaziemis YKpainu

Kopg 3a €IPIIOY: 02070766

Micue3HaxoaKeHHS: npocnekT [arapina, 6y. 4, M. [IHinpo, JIHinpoBchkuii p-H., JJHImponeTpoBchka 0611,
49000, Ykpaina

dopma BaacHOCTI:
Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: Haujonanbua MeTanypriiiHa akaziemis YKpainu

Koz 3a €IPIIOY: 02070766

MicuesnaxomerHﬂ: npocnekt 'arapina, 6yz. 4, M. IHinipo, JIHIIpOBCbKUM p-H., JHIIPONETPOBChKA 0O6JI.,
49000, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHUX PYOPHK: 44.31.35

Tema guceprauii:
1. YoockoHaneHHS peXXMMHMX i KOHCTPYKTUBHUX I1apaMeTPiB BUCOKOTEMIIEPATYPHUX I1€YEH 3 €IEKTPOTEPMIYHUM

KUIISIYMM HIapOM Z1J1s1 TEpMiuHOI 06pOOKHY BYIJIElleBUX MaTepiasliB

2. Improvement of the operating and design parameters of high-temperature furnaces with electrothermal
fluidized bed for heat treatment of carbon materials

Pedepar:

1. lncepranis cnpsiMmoBaHa Ha BUPIillleHHS BayKJIMBOI HAyKOBO-TeXHIYHOI 3apayi nifBuieHHs: ePeKTUBHOCTI Ta
HaJilHOCTI nevey AJ1s1 TepMivyHOI 06POOKHU BYIJIELIEBUX MaTepiajliB 3 €J1eKTPOTEPMIUHUM KUIJISTUUM IapOM
(EKII)masxoM BOOCKOHAJIEHHS PEKMMHHUX Ta KOHCTPYKTMBHUX [TapaMeTpiB ix poboTu. [locTasneHi 3aaayi BupimeHi
IIJISIXOM €KCIIEPMMEHTAJIbHUX Ta TEOPETUYHUX [LOCIIIKEeHb riIpoArHaMIKu Ta TerysoMacoobMiny y nevax 3 EKIII.
ExcriepruMeHTasnbHi NOCHiIKEeHHS TiIpoAMHaMiKu IPOBOIMIIM Ha X0JI0AHIN Mogeni neyvi 3 EKII, mo go3Bonauio
BM3HAUUTU PEXUMH, sIKi 3a0€3Me4yI0Th PiIBHOMIPHY 0OpPOOKY MaTepiay. 3alIpOIIOHOBAaHO METOAUKY PO3PaXyHKy
nedeii 3 EKIII, 3 BUKOPUCTaHHSIM SIKOi pO3pO6JI€HO Ta BUTOTOBJIEHO MiJIOTHY IiY NPOAYKTUBHICTIO 10 Kr /O,

[TpoBepneHo ii BUIIpoOyBaHHS, B PE3yJIbTaTi SIKOTO [LOBELIEHO IIPUHIMUIIOBY MOXKJIUBICTb €JIEKTPOTEPMIYHOIO HarpiBy



IpUPOAHOro rpadiTy Ta BU3HAUE€HO OCHOBHI BUMOTH [I0 KOHCTPYKTUBHUX €JIEMEHTIB Medi. 3allpOIIOHOBAHO
IBOCTYTIEHEBY CXEMY OXOJIOIPKEHHS TOTOBOTO MPOAYKTY, 110 BKJIIOYAE MPSIMOTPYOHUI XOJIOOUIbHUK MIiTbBHOTO
1apy 3 rnapajieJIbHMMHU KaHaJaMU Ta NepPeXpPECHOTOKOBUI XONOAUIbHYK 3 IIaXOBUM PO3TallyBaHHSIM
BOJI0OXOJIO[IKYBaHUX TPYyO. Ha OCHOBI MaTeMaTUYHOTO MOJIEJIIOBAHHS IOBEIEHO, 110 iHTeHcudikallis npouecy
OXOJIOJIKEHHS TOTOBOTO IPOAYKTY B IPSIMOTPYOHMX XOJIOAUIBHUAKAX MEPIIOTO CTYIEHS! MOXKJIMBA 32 PAXYHOK
3MEHIIEHHS [iaMeTpy KaHaJsliB Ta BUKOPUCTAaHHS CEKIIili, 110 3a0e3I1euyIoTh [IepeMilllyBaHHs MaTepiaiy.
ExcriepuMeHTasIbHO BU3HAYEHO €PO3iliHNI1 BIIJIMB BYIJIELIEBMX MaTepiasiB Ha TpyO4acTi Ternsoo6MiHHiI IOBEPXHI
XOJIOOUIBHUKY TOTOBOTO NMPOAYKTY B 3aJIEXKHOCTI Bif IIBUAKOCTI Ta TUCKY. Ha OCHOBI MaTeMaTU4YHOTO
MOJIE/II0OBAaHHS OXOJIOJKEHHSI 3aMIMJIEHOTO Ta3y PO3PO06JIEHO TEXHOJIOTIYHY CXEMY OXOJIOIPKEHHS i OYUIIEeHHS
BiZIXiIHVX ra3iB 1edi 3 eJIeKTPOTEPMIYHMM KUTIJISTYMM IAPOM.

2. The dissertation is aimed at solving of an important scientific and technical problem of enhancing the efficiency
and reliability of furnaces for heat treatment of carbon materials with electrothermal fluidized bed (EFB) by
improving theiroperating and design parameters of their operation. The problems were solved by experimental
and theoretical studies of hydrodynamics and heat-and-mass transfer in furnaces with EFB. Experimental studies
of hydrodynamics were performed on a “cold” model of a furnace with an EFB, which allowed to determine the
modes that ensure uniform processing of material. A method for calculating furnaces with EFBwas proposed. On
its basis, a pilot furnace of 10 kg / h capacity was developed and fabricated. Its tests were carried out, as a result,
the possibility of heating natural graphite was proved and the basic requirements tostructural elements of a
furnace were determined. A two-stage cooling of the final product was proposed, which includes a straight-tube
cooler of a fixed bed with parallel channels and a cross-flow cooler with a checkerboard arrangement of water-
cooled pipes. On the basis of mathematical simulation, it was proved that intensification of the cooling process of
the final product in straight-tube coolers of the first stage is possible by reducing the diameter of the channels and
application of sections that provide mixing of the material. The erosive impact of carbon materials on tube heat-
exchange surfaces of a final product coolerdepending on material velocity and pressure was experimentally
determined. On the basis of mathematical simulation of cooling of dust containing gases the technology process
flow diagram of cooling and cleaning of exhaust gases of a furnace with EFBwas developed.
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