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1. BumHskoB B.I. YIOCKOHaseHH METO/iB BUBHAUYEHH CKJIaly CyMilllel MMXTOBUX MaTepiajliB y Pi3HUX 30HAX
IIOMEHHOI I1edi Ta OL[iHKY BJIACTUBOCTEM iX IEepBUMHHUX po3MasiB. — KeasidikauiliHa HaykoBa npals Ha IIpaBax
pykonucy. Jlucepratist Ha 3M00YTTSI HAYKOBOTO CTYIEHS KaHAUAATa TEXHIYHMX HayK 3a creujanbHicTio 05.16.02 -
Mertanypris 4OpHUX i KOJIbLOPOBUX METAJIIB Ta CIELiaJIbHUX CIJIABiB. — IHCTUTYT 4OpHOI MeTanyprii iM. 3.1
Hexpacosa HAH Vkpainu, M. [JHinpo, 2026. IlucepraniiiHa po6oTa IpUCBSIY€Ha PO3BUTKY T€Opii 3aBaHTaXXEHHS
IOMEHHUX Ie4el 6araTOKOMIIOHEHTHUMY 3MilllaHMMY MOPLiSIMY IIMXTOBMX MaTepiasiB 3a paxyHOK BU3HAY€HHS
CKJIa[ly CyMillle} IIMXTOBUX MATEPiajliB y Pi3HUX 30HAX JOMEHHOI [1€4i Ta yAOCKOHAJIEHHIO METO/IB OLIIHKA

BHCOKOTEMIIEpaTyPHUX BJIACTUBOCTEN IIEPBUHHUX PO3ILIABiB y 06’'eMi JoOMeHHOI 11edi. PO3po6yieHO MaTeMaTuyHu



onuc (popMyBaHHS IOBEPXOHb MIAPIiB IIMXTOBUX MaTepiajiB, 0 YTBOPIOIOTHCS IIPU 3aBaHTaXeHHi 6yHKepa B3I1.
Po3po6sieHO MaTeMaTU4YHi MOfeli IPOIeciB BUBAHTAaKEHHS1 6araTOKOMIIOHEHTHUX MOPIIil IIMXTOBUX MaTepialiB 3i
CKilla Ta 3aBaHTaXeHH4 iX y 6yHKep B3I1, 3a JOIIOMOroI0 SIKUX 3 ypaxyBaHHSM [lepeMillleHHs Ta 3MilllyBaHHS
IIMXTOBUX MaTepiasliB y CKiMli Mpu OBOPOTIi 1OT0 Y pO3BaHTAXKyBaJIbHUX KPUBUX BU3HAYAIOTbCS Maca, 00eM,
HaCUITHAa Maca, BMICT KOMIIOHEHTIB, OCHOBHICTb Ta iHIII XapaKTePUCTMKU 1IaPiB IMXTOBUX MaTepialis, 10
YTBOPIOIOTHCS NIPY 3aBaHTaKE€HHI 6araTOKOMIIOHEHTHUX NopLiit B 6yHKep B3Il B cucTemax 3aBaHTaKE€HHS 3
KOHBEEPHOIO Ta CKilIOBOIO JOCTaBKOIO IMXTHU Ha KOJIOIIHKUK. 3alIpOIIOHOBAHO MaTEMAaTUYHUI OIKC MIpoLiecy
BUBAHTa)KE€HHS 6araTOKOMIIOHEHTHUX NOPLill muxTy 3 6yHKepa B3I1, Ha OCHOBI SIKOTO PO3PO6JIEHO MATEMATUYHY
MOJeJIb, 1110 3a6e3eyye MOXJINBICTh BU3HAUEHHSI KOMIIOHEHTHOT'O CKJIAZy IIOTOKY IIMXTH, 110 BUBAHTaKY€ETbCS Y
3ajaHi KyTOBi II0JI0>KeHH4 J1I0TKa B3I BiANoBigHO 10 IIpOorpaMu 3aBaHTaXKEHHS IOMEHHOI 11evi. BHeceHui psy,
YTOYHEHb Y MaTEMATUYHUI ONUC NPOLECIB 3aBaHTA)KEHHS 6araTOKOMIIOHEHTHOI LIMXTHU B IOMEHHY I1i4, 30KpeMa,
YTOUYHEHO MaTeMAaTUYHUI OIUC PyXy WIKXTH 110 JIOTKOBOMY PO3INOAiNIbHUKY, IO 06epTaeThcsl. Ha OCHOBI CUHTe3y
MaTeMaTUYHUX MOJeJiell, 10 ONUCYIOTh Ipoliecy GOpMYyBaHHS 6araTOKOMIIOHEHTHUX I1OPLil, 3aBaHTa KEHHS
nopuiit y 6ynkep B3II, ix nopanpiioro BUBaHTaXXEHHS i3 OyHKEPa, PyXy LWIUXTU MO PO3NOLiIbUYOMY JIOTKY
3aBaHTaXXyBaJIbHOTO MIPUCTPOIO Ta Y KOJIOMIHUKOBOMY IIPOCTOPI, pO3NOJiTy Ha MOBEPXHI 3aCUIly, CTBOPEHA
KOMILJIEKCHA MaTeMaTUYHa MOJIesIb 3aBaHTaXXEHHs 6araTOKOMIIOHEHTHUX IOPLiH IHUXTOBUX MaTepiajiB y JOMEHHY
niy. Mogenp 3a6e3evyye BU3HAUE€HHS IOTOYHOTO KOMIIOHEHTHOI'O CKJIa[ly IIOTOKY [IPY BUBAHTaKEHHI
6araTOKOMIIOHEHTHUX NopLii i3 6yHKepa B3Il y 6yzb — SIKMII MOMEHT 4acy, Ta IOBHOTO CKJIaZy CyMilllell MUXTOBUX
MarepiasiB, gKi yTBOPIOIOTLCA Y PI3HUX KiJIbLIEBMX 30HAX KOJIOIIHUKA. YIOCKOHAJIEHO METO/, OLIiHKU CKJIaZy Ta
[TOKa3HMKiB BUCOKOTEMIIEPATYPHUX BIIACTUBOCTEN 3aJi30PyJHUX MaTepiasliB Ta NIEPBUHHUX LIJIAKOBUX PO3ILJIaBiB
cyMillen, AKi yTBOPIOIOTCA Y KiJIbLIEBMX 30HAX JOMEHHOI [1€4i YHACIIIIOK PO3I0ily KOMIIOHEHTIB LIUXTHU [IPU
3aBaHTaXXEHHi. BUKOHaHI pO3paxyHKM BUCOKOTEMIIEPATYPHUX BJIACTMBOCTEN 3a/1i30PyIHOI YACTVMHU MIUXTU Y
L[iIOMY Ta CyMilllell MUXTOBUX MaTepiajliB, yTBOPEHUX y Pi3HMX 30HAX JOMEHHOI I1edi, a TaKOXK XapaKTEPUCTUK ix
IIepBUHHMX LIVIAKOBUX PO3IIaBiB. Kio4oBi cj0Ba: JoMeHHa niv, 6yHkep B3I, po3nopinbyuil J10TOK,
6araTOKOMIIOHEHTHI NopLii, po3nozi, cymi, XiMiYHUI CKJIafl, TEMIIEPATYpPa, BifHOBJIEHHS OKCUIIB 3aJ1i3a,

MaT€MaTu4Ha MO EJlb, DESKUM 3aBAHTAXXKEHHS, HepBI/IHHi I1JIAaKOBI PO3Iy1aBU.

2. Vyshniakov V.I. Improvement of methods for determining the composition of burden material mixtures in
different zones of a blast furnace and for evaluating the properties of their primary melts. - Qualifying research
work (manuscript). Dissertation for the degree of Candidate of Technical Sciences, specialty 05.16.02 — Ferrous and
Non-Ferrous Metallurgy and Special Alloys. Iron and Steel Institute of Z. I. Nekrasov of the National Academy of
Sciences of Ukraine, Dnipro, 2026. The dissertation is devoted to the development of the theory of blast furnace
charging with multicomponent mixed batches of burden materials through determining the composition of burden
material mixtures in different zones of the blast furnace and improving methods for evaluating the high-
temperature properties of primary melts within the blast furnace volume. A mathematical description of the
formation of surfaces of burden layers created during charging of the Bell-Less Top (BLT) hopper has been
developed. Mathematical models have been elaborated for the processes of discharging multicomponent batches
of burden materials from the skip and charging them into the BLT hopper. Using these models, with consideration
of the movement and mixing of burden materials in the skip during its rotation along unloading curves, it becomes
possible to determine the mass, volume, bulk density, component content, basicity, and other characteristics of
the burden layers formed during the charging of multicomponent batches into the BLT hopper in systems with
conveyor and skip delivery of burden to the furnace top. A mathematical description of the process of discharging
multicomponent burden batches from the BLT hopper is proposed, on the basis of which a mathematical model
has been developed that enables determining the component composition of the burden flow discharged at
specified angular positions of the BLT chute according to the blast furnace charging program. Several refinements
have been introduced into the mathematical description of the processes of charging multicomponent burden into
the blast furnace, in particular, the mathematical description of burden movement along the rotating distribution
chute has been clarified. Based on the synthesis of mathematical models describing the processes of
multicomponent batch formation, charging batches into the BLT hopper, their subsequent discharge from the



hopper, burden movement along the distribution chute of the charging device and in the furnace throat space, and
distribution over the burden surface, a comprehensive mathematical model of charging multicomponent burden
batches into the blast furnace has been created. The model allows determining the current component
composition of the burden flow during discharge of multicomponent batches from the BLT hopper at any given
time, as well as the full composition of burden mixtures formed in different annular zones of the furnace top. The
method for evaluating the composition and high-temperature property indices of iron ore materials and primary
slag melts of mixtures formed in the annular zones of the blast furnace as a result of component distribution
during charging has been improved. Calculations of high-temperature properties of the iron ore part of the burden
as a whole and of the mixtures of burden materials formed in different furnace zones, as well as the characteristics
of their primary slag melts, have been performed. Keywords: blast furnace, BLT hopper, distribution chute,
multicomponent batches, distribution, mixture, chemical composition, temperature, reduction of iron oxides,
mathematical model, loading mode, primary slag melts.
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«XTIIl», 28-30 Tpasus 2024. C.425-429. https:/ /repository.kpi.kharkov.ua/items/98cbea2e-ee53-43a5-b2bd-
£8d2b9b471a5

e 21. TexHoJIOTis 3aBaHTaKEHHS1 6araTOKOMIIOHEHTHOI LIMXTU B Cy4aCHi IOMEHHi I1e4i 3 6€3KOHyCHUMU
3aBaHTaXyBaJdbHUMU NpucTposiMU. / M.G. Ivancha, I.G. Muravyova, V.I. Vishnyakov, V.R. Shcherbachov, K.P.
Ermolina. MibkHapojiHa HayKOBO-T€XHiYHa KOH(epeH1is «PO3BUTOK IPOMUCIJIOBOCTI Ta CYCIiJIbCTBAY, 22-24
Tpasus 2024 p. Kpusuii Pir : KpuBopisbkuil HauioHanbHUM YHiBepcureT. C.116-118.
https:/ /www.knu.edu.ua/konferencii /mizhnarodna-naukovo-tehnichna-konferenciya-rozvytok-
promyslovosti-ta-suspil-stva-2024-r

HaykoBa (HayKOBO—TEXHi‘{Ha) Hpo,uyKuiﬂ: TEXHOJIOTii; METOU, TEOPIi, rirnore3n; IporpaMHi NpoOLyKTH,

[IPOrPaMHO-TEXHOJIOTIYHA JOKYMEHTALlisl

ConiasibHO-€KOHOMIYHA CIIPSIMOBAHICTb: €KOHOMIsi EHEPIOPECYPCIB; MiABULIEHHS aBTOMATHU3aLji

BMPOOHUYMX IPOLIECIB

OxopoHHi gokymeHTH Ha OIIIB:

BrnipoBaakeHHs pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B's130K 3 HAYKOBHMH TeMaMH: 0107U001719; 0111U001331; 0112U001358; 0117U004154

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHUKIB (KOHCYJIbTAaHTA)

Bsacue IlpizBuuie Im's I1o-6aThKOBI:
1. MypasitoBa Ipuna 'ennaziiBHa

2. Iryna H. Muraviova

KBasigikamnis: n. 1. u., npodecop, c.H.c., 05.16.02
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indpopmamnis:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0CO0H: IHCTUTYT YopHOiI MeTanyprii im. 3. . Hekpacosa HarionanbHoi

akagemii Hayk YKpainu

Kog, 3a €EJIPTIOY: 00190294

Micue3HaxoaKeHHS: 1. Akajemika Crapopy6oBa, [Hinpo, [JHinposcekuii p-H., 49050, Ykpaina
dopma ByracHOCTI: [lepxasna

Cdepa ynpaBiiHHS: Haujonanbna akaziemist HayK Ykpainu

InenTudikarop ROR:



VII. BigomocTi npo odinilfiHuX ONOHEHTIB Ta PELeH3€HTIB
OdiniiiHi OIOHEeHTH
Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. bouka Bosogumup BacuinboBruy

2. Volodymyr V. Bochka

KBasigikamis: 1. 1. u., npodecop, 05.16.02

InenTudikarop ORCID ID: 0000-0002-4935-0779

JoparkoBa inpopmamnist:

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0COOH: VKpaiHChKUIi lep>KaBHUI YHIBEPCUTET HAyKH i TEXHOJIOTii
Kop 3a €IPIIOY: 44165850

Micue3Haxoa>KeHHS: ByJ1. JlazapsHa, JHinpo, JHinpoBcbkuil p-H., 49010, Vkpaina

dopma BaacHOCTI:

Cdepa ynpaBriHHS: MiHicTepCTBO OCBIiTH | HayKK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Kpstuko I'ennapnin IOpitoBny

2. Gennadiy Y. Kryachko

KBasigikanis: k. t. u., gou., 05.16.02

InenTudikarop ORCID ID: 0000-0002-8773-508X

JopaTrkoBa iHdpopmamist:

TloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOH: [IHINMPOBCHKUIL IePKAaBHUIA TEXHIYHMIA YHIBEPCUTET
Kopg 3a €IPIIOY: 02070737

Micue3HaxoaKeHHS: ByJI. IHinpo6yaischka, Kam'saHebke, 51918, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

PeuenseHTu

VIII. 3akr04Hi BimoMocTi

BaacHe IlpizBume Im's [10-6aTbKOBI Hepusaresud Anatosiii Ipuroposuy
rOJIOBH pagu

Baacue IlpizBuie Im's [10-6aTbKOBI Hepusaresud AHatosii [puroposuy

rOJIOBYIOYOTO Ha 3aCiflaHHi



BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpaTop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZINIOBiZaJIbHUM 32 peECTpallil0 HAyKOBOIi

OisIIBHOCTI

BuiHgkoB Basepiit IBaHoBUY

IOpuenko TeTsHa AHaTOJIiBHA

FOpuenko TetsHa AHaToJiiBHA



