O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0216U007438

Jep>kaBHUH peecTpauiliHUI HOMeP: 0115U002410

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 02-12-2016

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramy: Po3poGka eneproeeKTHBHIX KOHCTPYKILiil [leyeil IpsiMoro HarpiBanHs KactHepa 1jis

rpaiTyBaHHs €JIEKTPOOHUX BUPOOiB
IToyaTok eramy: 01.2015
3akiHyeHHs eTamy: 12.2016

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0co0H (abo ITIB ¢izuyHOi 0c00H): HauioHanbHuil TexHIYHMIA

yHiBepcuTeT YKpainu "KuiBCbKUM MOITEXHIYHMM IHCTUTYT iMeHi Irops CikopcpKoro”
Kopg 3a €IPIIOY: 02070921

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedomn: 204-81-70

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPUIUYHOI 0coou (a6o ITIB ¢izuyHO0i 0c00H): MinicTepcTBO OCBiTH i HayKK
Kopg 3a €IPIIOY: 37536162

Micue3Haxoa>KeHHS: np-T [Tepemory, 10, m. Kuis, Kuis, 01135, Vkpaina

dopma Bi1acHoCTI:

Cdepa praBJIiHHﬂ: Ka6iner MiHicTpiB Ykpainu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisaiii:

TenedoH: 406-82-00, 406-83-80

VI. II>kepeJia, HanpsiMHu Ta oocsiru piHaHcyBaHHs [IiP

IlincraBa ojis npoBemeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IIEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemiero HayK (TOJIOBHUMU PO3NOPSIHUKAMU OI0pKeTHUX KOIITiB Ha rrposeneHHs HIIJIKP)

Hanpsam ¢inaHCcyBaHHS: 2.2 - npukiajHi 4OCTIIKEHHS | pO3pO6KM
Ixepesa ¢piHaHCYBaHHS

7713 - KOIITH AEP>KOIOAKETY

Kopg, nporpamHoi kiacudikarii BuzaTkis i KpeguryBanHs (KITKBK): 2201040

®akTuuynMit 06car ¢piHaHCyBaHHS (THC. TPH.): 356.63




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka eHeproedeKTUBHUX KOHCTPYKIIiil evueil mpsimoro HarpiBaHHs KacTHepa 18 rpagiTyBaHHS €J1eKTPOJHUAX

BHPOOGiB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

The development of energy-efficient designs direct heating the Castner furnace for graphitization electrode
products

Pedepar yKpaiHCBKOIO:

Po3pobieHo eHeproedeKTUBHI KOHCTPYKIii Ta perjameHTy eKcilyartatii nedeit Kactuepa nis rpadityBaHHs
BEJINKOrabapUTHUX €JIEKTPOJHUX 3arOTOBOK, 110 HE MAIOTh aHAJIOriB B YKpaiHi Ta 3a6€31e4Yyl0Th 3MEHIIEHHS
IMUTOMOI BUTpaTu ejeKkTpoeHeprii Ha 20-25 %. EkcrieprMeHTalIbHO OOCTiIKEHO TeIJIOeIeKTPUYHUI CTaH medi
IIPSIMOTOYHOTrO HarpiBaHHs nigyac rpadiTyBaHHs €J1eKTPOLHUX 3arOTOBOK 3 Pi3HUMHU KOMITEHCAL[iHHUMU
BCTaBKaMu. BcTaHoBIIEHO, o Mif yac kamnaxii rpadityBanHs B nedi KacTHepa mae micue npouec razudikarii
BYIJIELIEBOTO MaTepiasly BOASHOIO IAPOI0 B pO60YOMY IIPOCTOPI Nedi, SIKNI TPU3BOIUTD 10 3MEHIIEHHS TEMITY
HarpiBaHHS €JIeKTPOJIHUX 3aroToBOK Ha 10-20 %. Po3po6seHo ¢isnyHy Ta c(OPMYIbOBAHO y3arajibHEHY
MaTeMaTU4Hy MoJeii npouecy rpadiTyBaHHS €JIeKTPOHUX 3aTOTOBOK B I1€4i IIPSIMOTrO HarpiBaHHS 3a METOJIOM
KacTHepa, B SIKUX BPaxOBYIOTbCSI: MEXaHi3M [IEPEHECEHHSI BOJIOTY Ta BOJSHOI I1apy; TEIJIOB] ePeKTU XiMIYHUX
peaxuii ra3udikallii ByrjeneBMiCHUX MaTepiasiB Medi; KOHBEPCisl BOAHIO U OKCHUJIIB BYIJIELIO B TEMJIOI30MA1ITHOMY
Marepiasi; rifpoCTaTUYHUI TUCK B MIapi CUIMYYOi TeM0i3041ii. CTBOPEHO YUCIOBY MOZEDb TEIJIOEJEKTPUYHOIO Ta
MEXaHiYHOro cTaHy nedi rpadiryBanHs KacTHepa 3 ypaxyBaHHSM HEJIHIMHOI 3aJ1€5KHOCT] TeII0eJIeKTPUYHUX
BJIACTMBOCTE! BYIJIELIEBUX MaTepiasliB BiJl TEMIIEpAaTypy I TUCKY Ta BUKOHAHO ii Bepu@ikallilo 3a JaHUMHU (Pi3UIHOTO
€KCIIepUMEHTY. Bu3Hau€eHO BIIJIMB HA TEMNJIOEJIEKTPUYHUIA CTaH Nevyelt rpadiTyBaHHs pi3HUX TapaMeTpiB
TE€XHOJIOTIYHOI'O PETJIAMEHTY 1 YCTAaTKyBaHHS: PEKMMU BBEJIEHHS €JIEKTPOEHEPTii; CXeMU PO3MIllleHHS
€JIEKTPOJHUX CBiYOK; (GOPMU €JIEKTPOKOHTAKTHUX BCTABOK; (Pi3MUHUX BJIACTUBOCTEN TEIJIOI30/ALiIHO] MNUXTU
toio. PO3po6JieHO TexHivHi pilleHHs mono MiHiMi3auii nepenany TemnepaTrypy B TOPLEBUX 3arOTOBKAX.
BusHnaueHo, 110 Haii6inb ePeKTUBHUM PillleHHSIM € BUKOPHCTaHHS KOMIIEHCaLiHUX BCTaBOK, BUKOHAHUX Y HOpMi
IIyCTOTiNNX rpadiTOBUX LMIIIHPIB, SIKi 3a[I0BHEHO BCEPEAMHI BUCOKOOMHUM TEIJIOI30JISILIMHAM CUITYyYUM
MaTtepiasioM. Po3po6sieHo pekoMeHallii 0710 BIIPOBaJ)KeHHS eHeproe(eKTUBHUX TEXHOJIOTIUHUX PETJIaMEHTIB

npouecy rpadiTyBaHHs Ta TexHIYHi pileHHs 3i BIOCKOHaJIEHHSI KOHCTPYKILI reyi.

Pedepar aHI1iliChKOIO:

Energy-saving constructions and regulations of the Castner furnaces operation were developed for graphitization
of large-sized electrode workbenches, which have no other analogue in Ukraine and reach energy expenses
decrease by 20-25 %. Thermal and electrical furnace state was experimentally investigated during graphitization of
electrode workbenches with different expansion blocks. It was found out that gasification process of carbon
material by water vapor occurs in operation area during graphitization process in the Castner furnace. It leads to
decrease of heating velocity of electrode workbenches by 10-20 %. Physical and general mathematical models of
graphitization process of electrode workbenches in the Castner directly heated furnaces were designed, taking
into account transferring mechanisms of damp and water vapor, thermal effects of chemical gasification reactions
of carbon containing furnace materials, hydrogen and carbonic oxide conversion in heat-insulating material,
hydrostatic pressure in granular heat-insulating layer. Numerical model of thermal-electrical and mechanical state
of the Castner graphitization furnace was developed, taking into account non-linear dependence of thermal and
electrical properties of carbon materials on temperature and pressure. This dependence was verified by data of
physical experiment. The influence on thermal and electrical state of graphitization furnace was defined for
different parameters of technological regulations and equipment: electrical energy introduction mode; bleeder



stacks location scheme; the form of electric-contact blocks; physical properties of heat-insulating furnace feed.
Technical solution for temperature drop in end workbenches was found. It was determined that the usage of
expansion blocks is the most efficient method. The blocks must be in the form of hollow graphite cylinders filled
with high-resistance heat insulating granular material. The recommendations for implementation of energy-saving
technological regulations of graphitization process and technical solutions for improvement of furnace
construction were developed.

Inpexc YIK: 66.041.1:621.365.32, 66.087:536:537

Koau TemaTHYHHUX PYOpPHK: 53.07.05.13

KepiBHHUKH po6oOTH

Biiacue IlpizBuuie Im'st I10-0aThKOBI: ITaHoB €Bren Mukonaiiosny
HaykoBuii CTyIiHb:

BueHe 3BaHHS:

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: EneproedeKTrBHI KOHCTPYKIi IIeYel mpsamoro HarpiBaHHs KactHepa s

rpadiTyBaHHS €JEKTPOIHUX BUPOOiB

Haszga HTII aurJificbKo10: Energy-efficient designs direct heating the Castner furnace for graphitization

electrode products

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpumaHi pe3yJIbTaTH:

l'asy3p 3aCTOCYBaHHS: BUPOGHUILITBO eJIeKTPOAHOI MPOAYKIii , YOpPHA Ta KOJIIbOPOBA METAYPrist
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Pospo6ieno eneproedekTuBHi KOHCTPYKIi Ta peraMmeHTy ekcrutyarauii nevyeit Kacruepa ziis
rpaiTyBaHHs BE€JIMKOrabapUTHUX €JIEKTPOAHUX 3arOTOBOK, 1110 HE MAIOTh aHAJIOTIB B YKpaiHi Ta 3a06€31e4yI0Th
3MEHILIEHHs] TUTOMOI BUTPATHU eJieKTpoeHeprii Ha 20-25 %. ExcriepruMeHTasIbHO AOCIKEHO TEII0e1eKTPUIHUIA
CTaH IedYi IPSIMOTOYHOro HarpiBaHHs nifgyac rpadiTyBaHHs €J1€KTPOAHUX 3arOTOBOK 3 Pi3HUMU KOMIIEHCALitHUMU
BCTaBKaMmu. BcTaHOBIIEHO, o Mif yac kamnaxii rpadiryBanHs B nedi KacTHepa mae micue npouec razudikarii
BYIJIELIEBOTO MaTePialy BOASHOIO NIAPOI0 B pO60YOMY IIPOCTOPI Nedi, SIKNI TPU3BOLUTD 10 3MEHIIEHHS TEMITY
HarpiBaHHSI €JIEKTPOJHUX 3ar0TOBOK Ha 10-20 %. Po3pobieHo ¢giznyHy Ta cPOPMYIbOBAHO y3arajJbHEHY
MaTeMaTU4Hy MoJeJli npouecy rpadiTyBaHHS €JIeKTPOJHUX 3aTOTOBOK B I1€4i ITPSIMOTrO HarpiBaHHS 3a METOJIOM
KacTHepa, B SIKUX BPaxOBYIOTbCSI: MEXaHi3M [IEPEHECEHHSI BOJIOTY Ta BOJSHOI 1apy; TEIJIOB] e(PeKTU XiMIYHUX
peaxuii ra3udikaliii ByrjeneBMiCHUX MaTepiasiB [edi; KOHBEPCisl BOAHIO U OKCHUJIIB BYIJIELIO B TEMJIOI30MSLITHOMY

Marepiai; rifpoCTaTUYHUI TUCK B MIapi
ConiaibHO-€eKOHOMIYHA cnpsamoBaHicTe HTII:
Bnyins HTII Ha moBKiJjis:
BnposagaskeHHs1 HTII: He snpoBamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: MK "3amnopixcrans”, [IAT "[IHinpocnencTans” (M. 3amopixoks)
3aKiHYeHHs eTaly:
Crno>kuBavi NPOAYKILii: [TignpremcTsa MeTanypriitHoi rasysi
IlepcrieKTHBHI PUHKH: [TiinpuemMcTBa MeTanypriiiHoi rasmysi
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHMII 06CAT iHBECTHLiH, THC. TPH.: 500
IIpaBa, 0 HaAIOTHCS iHBECTOPY MiCJIsA 3aBEpPIIEHHSI POOOTH:
HasiBHicTh Oi3Hec-mJaHy: Hi
TexHiKO-eKOHOMiYHe OOrpyHTYBaHHS: Hi
IloTeH1iaIbHU 0OCST POAAIKY, THC. TPH.: 500
OuikyBaHHI TepMiH OKYIHOCTI (pPOKiB): 2,5

JoaaTkoBa iHpoOpMaList: TexHiuHi pimeHs



IX. Bi6sriorpadiuHuii onuc

crareil 7, MoHorpadiii 1, nocibHuKiB 2 , naTeHTH YKpaiHu Ha KOPUCHY MOJieJib 3
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