O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 02250000591

Jep>kaBHUH peecTpauiliHUII HOMeEP: 0122U000052

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrpamnii: 14-01-2025

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3Ba eramy: HaykoBe oGrpyHTyBaHHS Ta po3po6ka eHeproedeKTUBHOI TEXHOJIOTii KOHBEPTEPHOI IJIABKY 3

BUKOPUCTAHHAM 6aI’aTOL[i]IbOBI/IX KHCHEBUX bepM B HECTAbIIbHUX CHPOBMHHUX YMOBaX
IToyaTok eramy: 01.2022
3aKkiH4YeHHs eTamy: 12.2022

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPHUAUYHOI 0coou (a0o ITIB ¢izumyHOi 0c06H): InCTUTYT YOPHOI MeTamypri

iMm. 3. I. Hekpacosa HaujionanbHoi akagemii HayK YKpaiHu
Kog, 3a €EIIPIIOY: 00190294

Micuesnaxo,ux(eﬂns:: 1. Akagemika Ctapony6oBa, 6yn. 1, M. [JHinpo, [JHinpoBceKuil p-H., [JHIIponeTpoBcbka
0671., 49050, Ykpaina

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akazemis HayK YKpainu
InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tenecbou: 380567765315, 380567900515, 380567900511

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micuesnaxo,szeHHa: ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01061, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541050

dakTuyHHi 06car ¢piHaHCYBaHHS (THC. IPH.): 2738.582




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

HaykoBe o6rpyHTyBaHHS Ta pO3p0OOKa eHeproe(eKTUBHOI TEXHOJIOr i KOHBEPTEPHOI [1JIaBKU 3 BUKOPUCTaHHSIM

6araToLiIbOBUX KUCHEBUX (yPM B HECTAOIIBHUX CUPOBUHHUX YMOBAX

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Scientific substantiation and development of energy-efficient converter smelting technology using multi-purpose

oxygen lances in unstable raw material conditions

Pedepar yKpaiHCBKOIO:

Yrnepuie 3aBisIKM BUCOKOTEMIIEpPAaTypPHOMY MOZEJIIOBAaHHIO OTPYMAaHO paHille HeBinomy iHpopmaliio mono gisnuko-
XiMiYHMX, Figpora3oMHaMiqyHuX i TEMJIOMaCcCOOOMIHHUX IIPOLECIB, 110 BilOYBAIOTLCS B IOPOXHUHI KOHBEPTEPA Mif,
4ac NONepeHbOro HarpiBy METaIOOPYXTY 3 BUKOPHCTAaHHSIM HOBOI KOHCTPYKLii NaJIMBHO-KUCHEBOI QypMU 3
[I0/IaBaHHSIM IMUJIOBYTIJIBHOTO I1aJIMBA B KijIbLIEBill KMCHEBIi1 000JI0HLi Ta KOMOIHOBaHOI IPOLyBKM KOHBEPTEPHO]
BaHHU Yepe3 JBOSIPYCHY PypMy 3 IBOPSAHUM HAaKOHEYHUKOM Hajl- i 3ByKOBUMU KMCHEBUMU CTPYMEHSIMU 3
IOMaIOBAaHHSM BiIXiJHMX raziB. 3a pe3ybTaTaMy OOpOOKU JAHMUX BUCOKOTEMIIEPATYPHOTO MOJIE/IIOBAHHS
BU3HA4YEHO i OOIPYHTOBAHO: - ONTUMAaJbHE CHiBBiIHOLIEHHS 10JaBaHHs NMJIOBYTiILHOTO MAJIMBa i KUCHIO Yepe3
3aIPOIIOHOBAaHY KOHCTPYKLIO NAaJMBHO-KUCHEBOI QypMU, 110 [103BOJIsIE€ 3a0€3N€YUTH i BUIIEHHS TEINI0BO]
IIOTY>KHOCTi ypMU Ta CKOPOUEHHSI TPMUBAJIOCTI HArpiBaHHSI METAJIEBOro OPYXTY B KOHBEPTEPI; - pallioHaIbHY
TEXHOJIOTiI0 KOMOIHOBaHOI MPOIYBKY BaHHY KHCHEM Ta HEMTPAJIbHUM Ta30M 3 JOTIAI0BaHHSM BilIXiHUX rasiB 3
YMOBOIO [TOKpAIlleHHs! TEIJIOBOro 6ajlaHCy IJIaBKY Ta IOIlepeI>KeHHs iIHTEHCUBHOTO 3HOCY (DyTEepPOBKU KOHBEPTEPA.
Po3po6sieHi Ta 3alpOIIOHOBaHI [10 BIPOBaI)KE€HHS B KOHBepTepHUX Lexax [IpAT « KAMETCTAJIb» i ITAT «Apcesnop
Mirtran Kpusuii Pir» HOBi KOHCTPYKIii 00€pTOBMX NAJIMBHO-KUCHEBUX (PypPMHU 117151 PIBHOMIDHOTO HarpiBy 6pyxTy B
IIOPO>KHMHI KOHBEepTEepa 3 BUKOPUCTAaHHSIM NUJIOBYTiJIbHOTO NaiMBa a60 IPUPOLHOrO rasy, a TAKOX HOBi TEXHOJIOTII
KOMOIHOBaHOI IPOJIyBKY KOHBEPTEPHOI BAHHU KUCHEM i HEUTPaJIbHUM I1epEeMIlyI0UUM ra3oM 3 JONaIIOBAHHIM
BiIXilIHUX ra3iB 3 BUKOPUCTAaHHSIM JIBOKOHTYPHUX i IBOSIPYCHUX QyPM J03BOJISIIOTh 3MEHIIMTH BUTPATU YaBYHY Ha

IJIaBKY, 110 CYIIPOBOIKYETHCA 3SMEHILIEHHAM BI/IKI/IILiB J_IiOKCI/I,Z[y ByTIJIELIIO.

Pedepar aHIJIiHCBKOIO:

For the first time, due to high-temperature modeling, previously unknown information was obtained regarding
the physico-chemical, hydro-gas-dynamic, and heat-mass exchange processes occurring in the converter cavity
during the preliminary heating of scrap metal using a new design of a fuel-oxygen lance with the supply of
pulverized coal fuel in an annular oxygen shell and combined blowing of the converter bath through double-circuit
lance with two-tiered super- and sonic tip oxygen jets with postcombustion of waste gases. Based on the results of
high-temperature modeling data processing, the following were defined and substantiated: - optimal ratio of
pulverized fuel and oxygen supply due to the proposed design of the fuel-oxygen lance, that makes it possible to
increase the thermal power of the lance and reduce the duration of the metal scrap heating in the converter; - a
rational technology of combined blowing of the bath with oxygen and neutral gas with postcombustion of waste
gases with the condition of improving the thermal balance of the melting and preventing intensive wear of the
converter lining. New designs of rotating fuel-oxygen nozzles for uniform heating of scrap in the converter cavity
using pulverized coal fuel or natural gas were developed and proposed for implementation in the converter shops
of PJSC “KAMETSTAL” and PJSC “Arcelor Mittal Kryvy Rih”, as well as new technologies for combined blowing of
the converter bath oxygen and neutral mixing gas with postcombustion of waste gases using double-circuit and
two-tier lances allow to reduce the consumption of cast iron for melting, which is accompanied by a decrease in

carbon dioxide emissions.

Inpexc YIK: 669.141.245, 669.184.244.66:669.184.235



Koau TeMaTHYHHX PyOPHK:53.31.23.17

KepiBHHUKH po6OTH

BiacHe IIpizBuie Im'sa I1o-60aTbKOBI: UepHsaresud Anarosiii [puroposuy
HayKoBHH CTYIIiHB: 1. T. H.

BueHe 3BaHHS: npodecop

Inentudikarop ORCID ID:
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazsa HTII ykpaiHCBKOIO: EneproedextrBHi hypMmeHi IPUCTPOi Ta TEXHOJIOTI TONEPENHBOTO HATPIBY
METAJIEBOTO GPYXTY B KOHBEPTEPI Ta TEXHOJIOTI KOMOIHOBAHO MPOYBKU KOHBEPTEPHOI BAHHU 3 Mi/IBUIIEHOIO

11epepobKOI0 METaNeBOro OPYXTy

Hazpa HTII aHrsiicbKoOI0: Energy-efficient nozzle devices and technologies for preheating metal scrap in
the converter cavity and technologies for combined blowing of the converter bath with increased processing of
metal scrap

HTII, aKy nepenba4asiocss CTBOPHTH:
IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:

OTpumaHi PE€3yJAbTAaTH:. MeToau, Teopii, MeToguyHi OKYMeHTH, AHaITUYHI MaTepiany, [ligBuieHHs YacTKU

METaJIeBOTo OPYXTY B METAJIOLIMXTi KUCHEBUX KOHBEPTEPIB 3 25 110 32%
l'any3b 3acTOCyBaHHS: YopHa MeTasypris
PeecTpariifiHuil HOMep KapTKH Te€XHOJIOT1i:

Omnuc HTII: [1ng ymoB po6oTu 250-T KOHBEPTEPIB PO3POGIIEH] Ta 3aIIPOIIOHOBAHI 10 BIIPOBA/KEHHS B
IiCJIIBOEHHUM 1epiof, HACTYIHI eHeproedeKTrUBHI GpypMeHi IPUCTPOI Ta CIIOCOOU BBEJIEHHSI KOHBEPTEPHOI I1JIaBKU
3 MiIBUIIEHOI0 YaCTKOI0 OPYXTY B METAJIOMIUXTI: -~ HOBAa KOHCTPYKIIisl BEPTUKAJIbHOI aJIMBHO-KUCHEBOI QypMU 17151
HarpiBy OpyXTy B MOPO>XKHMHI KOHBEPTepa 3 BUKOPUCTAHHSIM IIUJIOBYTiJIbBHOTO MaIBa a60 MPUPOLHOrO rasy Ta
TEXHOJIOTisl HarpiBy 6pyxTy 3 nogasaHHsAM [1BIT abo I1I' B kinbLieBill KUCHEBIN 060JIOHLi; - HOBA KOHCTPYKLIis
006€pTOBOi NaJIMBHO-KMUCHEBOI (DYyPMU 1171 HAarpiBy OPyXTy MIPY TOPU30HTAIbHOMY I10JIOKEHHIO KOHBEPTEPA Ta
TEXHOJIOTisl HarpiBy 6pyxTy 3 nogasanHsM [1BIT a6o I1I" B KisbLeBiil KUCHEBiI 000JIOHIL]; - HOBA eHeproedeKTuBHA
TEXHOJIOTisl KOMOIHOBAHOI IIPOAYBKY KOHBEPTEPHOI BAHHU KMCHEM 3BepXY i HEHTpaJbHUM IepeMilllyBaJbHUM ra3oM

(asoT, aproH) yepes JHUIIE 3 BUKOPUCTaHHSIM HOBOI KOHCTPYKLii ABOKOHTYPHOI GypMU.
ConjiasnbHO-eKOHOMIYHA cripsimoBaHicTh HTII: 36inbmenns o6caris Bupo6uuiTBa, EKOHOMIsS MaTepiasnis
Bnyiue HTII Ha mOBKiJIS:
BnposagskeHHst HTII: He snpoBamxeHo
ITpakTuyHa peasisanis HTTI
IloyaTok eramy:
3aKiHYeHHs eTamny:
Crnio>KHuBavi NPOAYKILii:
IlepcneKTHBHI pUHKH:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0GCAT IHBECTHILIH, THC. TPH.:
IIpagBa, 0 HaAAKOTHCS iIHBECTOPY MicJIsl 3aBepIIEHHST POGOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-eKOHOMiYHE OOrpyHTYBaHHSI.
IloTeH1iaILHU 0OCAT IIPOAASKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoaaTkoBa iHdpopmanist:
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