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AHOTAIS

Toroui O.I'. Y10cKOHA/IeHHS PeKUMHUX | KOHCTPYKTHUBHHUX NapaMeTpiB
BHCOKOTEMIIEPATYPHUX Me4Yeil 3 eJeKTPOTePMiYHMM KHIUISYHMM IIAPOM LIS
TepMi4yHOI 00poOKH ByrieuneBux MartepiajiB. — Kpaiigikauniiina HaykoBa
Npanst HA MPaBax PyKoOIHUCY.

Hucepraiiss Ha 3000yTTS HayKOBOIO CTYIEHsS KaHAMJATa TEXHIYHMX HayK
(moktopa (inocodii) nmo cnemianbHocTi 05.14.06 - Texniuna Tterodizuka Ta
npomucioBa TeruoeHepretuka (144 - Temmoenepretuka). HarrionansHa
MeTaiypriiiHa akajgemis YKpainu, creniaiizoBana BueHa paga [ 08.084.05 dninpo,
2021

Jluceprairisi cupsiMOBaHa Ha BUPINIEHHS BAKJIMBOT HAYKOBO-TEXHIUHOT 331241
MiJBUIICHHS €(EeKTUBHOCTI Ta HAIIAHOCTI TMeued Jisi TEePMIYHOI 0OpOoOKH
BYTJICIIEBUX MaTepialiB 3 ejaekTporepMiyHuM KurisiauM mapom (EKI) mmsxom
BJIOCKOHAJICHHSI P&XKUMHHUX Ta KOHCTPYKTUBHUX IapaMeTpiB ix poOOTH.

[TocTaBieHi 3aia4l BUPILICHI MUIIXOM €KCIIEPUMEHTAIbHUX Ta TEOPETHUHUX
JOCIIJKEHb ~ TIIPOJIMHAMIKKM Ta Teriomacooominy y mewax 3 EKIIIL
ExcrniepumeHTanbHi JOCTIKEHHS T1POJIMHAMIKYM MPOBOJIUIN Ha XOJIOIHIN Mojenl
neyi 3 EKII, mo 103BOJMIO BU3HAUUTU PEKUMHU, SIKI 3a0€3ME€UYIOTh PIBHOMIPHY
0o0poOKy Marepiany. 3amporoHOBaHO METOAMKY po3paxyHky medeit 3 EKII, 3
BUKOPHUCTAHHSM SIKOi pO3p00JIEHO Ta BUTOTOBJIEHO MIJIOTHY M4 NPOAYKTUBHICTIO 10
kr/ron. I[IpoBeaeHo i BUMpoOyBaHHs, B pe3yibTaTl SKOTO JIOBEJIECHO MPHUHIIUIIOBY
MO>KJIMBICTh €JIEKTPOTEPMIYHOTO HarpiBy MNPUPOJHOro rpadiTy Ta BU3HAUECHO
OCHOBHI BUMOTH JI0 KOHCTPYKTUBHUX €JIE€MEHTIB TIEYi.

3anponoHOBAHO IBOCTYIIEHEBY CXEMY OXOJIOJKEHHS TOTOBOT'O ITPOIYKTY, 1110
BKJIFOUAE NMPAMOTPYOHUI XOJIOAUIBHUK IIUIBHOTO 1IApy 3 MapajeIbHUMU KaHaJlaMU
Ta  IEPEXPECHOTOKOBUN  XOJOJWJIBHUK 3  IIaXOBUM  pO3TallyBaHHSIM

BOJI00XOJIO/KYBaHUX TpyO. Ha OCHOBI MaTeMaTHYHOTO MOJENIOBaHHS JOBEIEHO,



10 1HTEHCH(IKALsl TPOLECY OXOJOKEHHSI TOTOBOTO MPOAYKTY B MPAMOTPYOHUX
XOJIOIUIBHUKAX TIEPIIOTO CTYIMEHS MOXIIMBA 32 PAXYHOK 3MEHIICHHS J1aMeTpy
KaHaJIIB Ta BUKOPHCTaHHS CEKIIiH, 110 3a0e3MeuyroTh NepeMillyBaHHs MaTepiaiy.
ExcriepuMeHTanbHO BU3HAYEHO €pO31MHMI BIUIMB BYIVICLIEBUX MarepiajiB Ha
TpyO4acTi TEIUIOOOMIHHI TIOBEPXHI XOJIOAWJIBHUKY TOTOBOTO TPOAYKTY B
3aJIe)KHOCTI B IIBUAKOCTI TA THCKY.

Ha ocHOBI MaTeMaTHYHOTO MOJIEIIOBAHHS OXOJIOJKEHHS 3alHJIEHOTO ra3y
PO3pO0JIEHO TEXHOJOTIUHY CXEeMY OXOJIO/KCHHS 1 OUMIIEHHS BIJXIJHUX Ta3iB medi
3 €JICKTPOTEPMIYHUM KHUIUITIYUM TIApOM.

KitouoBi CJIOBa: BYTJICIIEBUIT  MaTepial, BHUCOKOTEMIIEpaTypHa
CJCKTPOTEPMIYHA MiY, MIUIbHUM, KUIUISYUNA, 3BAXKEHUW MIap, TiIpOJAUHAMIYHUN

PEXKUM, TETNIOMAaCOOOMIH, XOJIOUIbHUK.



ABSTRACT

Gogotsi O.G. Improvement of the operating and design parameters of high-
temperature furnaces with electrothermal fluidized bed for heat treatment of carbon
materials. - Qualifying scientific work on the rights of the manuscript.

The dissertation for a scientific degree of a candidate of technical sciences
(Doctor of Philosophy) in a specialty 05.14.06 - Technical Thermal Physics and
Industrial Heat and Power Engineering (144 - Heat and Power Engineering).
National Metallurgical Academy of Ukraine, Specialized Academic Council D
08.084.05 Dnipro, 2021.

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 their
operating 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 EFB was 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 to structural 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



cooler depending 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 EFB was developed.
Keywords: carbon material, high-temperature electrothermal furnace, fixed,

fluidized, suspended bed, hydrodynamic mode, heat and mass transfer, cooler.



