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nevi Ha (POpMyBaHHS IIJIACTUYHOI 30HU

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Analytical studies of the influence of parameters of distribution of a multicomponent charge on a blast furnace
grate on the formation of a plastic zone

Pedepar yKpaiHCBKOIO:

[TokaszaHi akTyasabHICTb i IE€PCIEKTUBHICTh PO3POOKY HOBMX MaTeMaTUYHUX MOJieJiell Ta MeTO/iB OIIepaTUBHOIO
BM3HAUEHHSI NIapaMeTPiB IVIACTUYHOI 30HU y 3MiHHMX YMOBaX IJIaBKU. 3allpONIOHOBAHO HOBUI METOJ, BUBHAYEHHS
NapameTpiB MJIACTUYHOI 30HU y JOMEHHIH nevi, OCHalleHii 3ac06aMy KOHTPOJIIO PO3IOJiNYy TEMIIEPATypU ra30BOro
IIOTOKY Ta,/abo MoBepXHi 3acuiy. Metoz, 6a3yeTbCsl HA CUCTEMATHU30BaHIl CYKYTHOCTI yIOCKOHATEHUX
MaTeMaTU4YHUX MOJieJlel IpoLecy 3aBaHTaXXEHHS JOMEHHOI I1edi Ta OpMyBaHHS BUCOKOTEMIIEPATyPHUX
BJIACTMBOCTE! CyMilllell KOMIIOHEHTIB IIMXTH Y Pi3HUX ii 30HaX, MOJeJiell BU3HAYEHHSI TapaMeTpiB CTOBIA MIUXTU Y
CyXill 30Hi Ta NJIOMIi IOBEPXHi I1JIaBJI€HHS, SIKi [IO€JHYIOTbCS 3 HOBUM CIIOCOOOM BU3HAUY€HHS TOBEPXOHb
PO3M’SIKIIEHHSI Ta IJIaBJ€HHs. Po3po6yieHo KpuTepiil oLiHKM (OPMU Ta [TOJIOKEHHS IJIACTUYHOI 30HU Y JJOMEHHIN
neyvi y IOTOYHUX TEXHOJIOTIYHUX YMOBAX IJIaBKYU. BUKOHaHI TOCIiI)KEHHS 3 BCTAHOBJIEHHS B3a€MO3B'S3KiB
IapaMeTpiB IJIACTUYHOI 30HU 3 TEMIIEPATYPOIO ra3dy HaJ, [IOBEPXHEIO 3aCUIly IIUXTH, PYOJHUM HaBaHTAKEHHSM Ta
CKJIaIOM 3aJli30pyAHOI CyMillli y KiJIbI]€BUX 30HaX IOMEHHOI nevi. Ha OCHOBI pe3yibTaTiB BUKOHAHUX JOCIiI>KEHDb
PO3p06JIEHO METOH, OOIPYHTOBAHOI'O KOPEryBaHHS XapaKTePUCTUK PEXKUMY 3aBaHTaKEHHS MIUXTH, SIKUIH 3a6e3neuye
(popMyBaHHS PalliOHAJILHUX [IAPAMETPIB IIJIACTUYHOI 30HM 3 METOIO MiJIBUILLEHHS €(EKTUBHOCTI I1aBKu. HoBuit
METOJ, Ma€ NEePCIEKTUBY BUKOPUCTAHHS Y CKJIAll EKCIIEPTHUX CUCTEM IiITPUMKY IIPUNHATTS PillleHb 3 YIIPaBIiHHS
X0JJ0OM IOMEHHOi I71aBKU. [To pe3ysbTaTam podboTH OIy6IiKOBaHO 8 cTaTeil, y TOMY YMCJIi 3 CTaTTi Y )KypHasax, sIKi
ingexkcyoThCs y HayKOMeTpiuHUX 6a3ax Scopus ta Web of Science, 2 craTTi y paxoBoMy BUJIaHHI, BUNYLIEHO 1
MoHorpadito. PesynbTaTi pob0oTU IpeACTaBiieHi Ha BeeykpaiHebKill HAyKOBO-TexHivHi KoHepeHLii ,Hayka i
meTanypris” (2021 p.) Ta mbkHapopHii koHpepeHLii V International Scientific Congress "SOCIETY OF AMBIENT
INTELLIGENCE". (2022 p.).

Pedepar aHIJIiHCBKOIO:

The relevance and perspective of developing new mathematical models and methods for operational
determination of plastic zone parameters under variable melting conditions are shown. A new method for
determining the parameters of the cohesive zone in a blast furnace equipped with means of controlling the
temperature distribution of the gas flow and /or the backfill surface is proposed. The method is based on a
systematized collection of improved mathematical models of the blast furnace loading process and the formation
of high-temperature properties of mixtures of charge components in its various zones, models for determining the
parameters of the charge column in the dry zone and the area of the melting surface, which are combined with a
new method of determining the softening and melting surfaces. A criterion for evaluating the shape and position of
the cohesive zone in the blast furnace under the current technological conditions of melting has been developed.
Studies have been carried out to establish the relationships between the parameters of the plastic zone and the gas
temperature above the surface of the charge backfill, the ore load and the composition of the iron ore mixture in
the ring zones of the blast furnace. Based on the results of the conducted research, a method of justified
adjustment of the characteristics of the charge loading regime has been developed, which ensures the formation of
rational parameters of the cohesive zone in order to increase the efficiency of melting. The new method has the
prospect of being used as part of expert support systems for decision-making in blast furnace smelting
management. Based on the results of the work, 8 articles were published, including 3 articles in journals that are



indexed in the scientometric databases Scopus and Web of Science, 2 articles in a professional publication, and 1
monograph was published. The results of the work are presented at the All-Ukrainian Scientific and Technical
Conference "Science
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HasBa HTII aHr/1ificbKO¥0: New methods of operational control of the elements of the structure of the
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PeecTpariifiHuil HOMep KapTKH Te€XHOJIOT1i:

Omnuc HTII: Pospo6ieno HOBUMIT METO/, BUSHAYEHHS TIAPAMETPIB IJIACTUYHOI 30HU Y OMEHHIl T1€4i, OCHAIIEHil
3acobaMy KOHTPOJIIO PO3MO/iNy TEMIIEPATypy ra3oBoOro MOTOKY Ta,/abo NoBEPXHi 3acuiy. MeTos 6asyeTbcs
BMKOPHMCTaHHI CUCTEMATU30BaHOI CYKYITHOCTi MaTEMaTUYHUX MOZEJEN i3 3aCTOCYBaHHSIM HOBOTO CIIOCO0Y
BM3HAYEHHS IIOBEPXOHb PO3M'SIKIIEHHS Ta IJIaBJIEeHHS y JOMEHHIl nedi. Po3po6yieHo KpuTepiil OLiHKU
PaLliOHAJILHOCTI [TapaMeTpiB MJIACTUYHOI 30HU Ta BiJIIOBIHOCTI X IOTOYHUM YMOBaM IUIaBKU. 3aIIPOIIOHOBAHO
HOBHUI METOJ, KOPEr'yBaHHS NlapaMeTPiB IJIAaCTUYHOI 30HM 3 METOIO IOJIINLIEHHS PiBHA il pallioHaNIbHOCTI MJISIXOM
OGI'PYHTOBAHOT'O BUOOPY i yIpaBJIiHHS IapaMeTpamy PeXUMY 3aBaHTAKEHHSI 6araTOKOMIIOHEHTHOI IUXTU Y
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