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MeTor0 poOOTH € MIABUIIEHHS PECcypco- Ta €HEeproe(eKTUBHOCTI TEXHOJOTIi
JOMEHHO] TJIaBKM 332 PaXyHOK HAYKOBOTO OOTPYHTYBaHHs YIPaBISIOUMX BILTUBIB Ha
X1 Tedl MIISXOM BHOOPY Ta KOpPETyBaHHS IMapaMETpiB PEXUMY 3aBaHTAKEHHS
HIMXTOBUX MaTepialliB, IO Pealli3yl0Th (POPMYBaHHS PalllOHAIBHOI CTPYKTYpHU CTOBIA
IIUXTH Y TOMEHHIN Teyi.

B ocHOBy aMcepTamii MOKIaAeHI pe3ysbTaTH HAyKOBUX JOCHIKEHb, 10
OTPUMMaH1 y XOJ1 BUKOHaHHS HAyKOBO-JOCIIAHHMX POOIT 32 TEMATUYHUMH IJIAHAMU
[ncTuTyTy WopHOi Metamyprii iM. 3.1. HekpacoBa HAH Ykpainu:

BukoHnano aHamiz BiIOMHX METOAIB BU3HAUeHHA (OPMHU Ta TMOJOKECHHS
MJIACTUYHOI 30HM B JIOMEHHIM TeYl Ta 3aCHOBAaHMX Ha Iid 1H(dopmarlli crnocoOiB
VIOpaBIiHHSA JIOMEHHOIO TUIABKOIO, SIKMM TIOKa3aB, IO HaWOUIbINY NEPCIEKTUBY
MOJAJIBIIIOT0 BUKOPUCTAHHSI JJIsl BUPIIIIEHHS 3a/1a4 MiABUIIEHHS €(DeKTUBHOCTI IJIABKU
[UISIXOM YIIPaBJiHHSA (OPMYBAHHSIM TUIACTUYHOIO 30HOK0 Mae€ po3poOKa HOBUX
METO/IIB ONEPATUBHOTO BU3HAUCHHS i1 MapaMeTpiB 13 3aCTOCYBaHHSIM Pi3HUX 3aCO0IB
KOHTPOJTIO PO3MOILTY IIUXTH Ta Ta30BOTO MOTOKY Ha TOMEHHHX Tedax. [lokazaHo, mo
OJIHUM 3 OCHOBHHMX CHOCOOIB BIJTUBY Ha OCHOBHI MapaMeTPH IUIACTUYHOI 30HU
JIOMEHHOI Me4l € PEeXUM 3aBaHTAKECHHS IIMXTOBUX MaTepialliB, SIKUA BU3HAYAE
BEJIMYMHY ILJIONII TOBEPXHI IJIABJICHHS 3aJ1130BMICHUX MaTepiajiB (HIKHIO TTOBEPXHIO

MJTACTUYHOI 30HU) Ta TOBILIHUHY «KOKCOBUX BIKOH».



VY nockoHalieHa MaTeMaTUYHA MOJIeNTb BU3HAYEHHS ILJIOIIII MOBEPXHI IJIaBJICHHS
IUTACTUYHOI 30HU. 3alPONIOHOBAHUN MIAX1] nependadyae po3paxyHKOBO - aHAJIITUYHE
BHU3HAUCHHS TEILIa, SIKE YTBOPIOETHCS Y HWKHIN 30HI JOMEHHOI Tedi, Ha BIIMIHY BiJ
BIJIOMOT0, 3TIHO 3 SKUM ISl BEJIUYMHA 3aJIa€ThCAd KOHCTAHTOI) Ta HE BPAXOBYE
0COOJIMBOCTI MMOTOYHOT TEXHOJIOTI.

3anpornoHOBaHO HOBHUW METOJ] BH3HAUYECHHA MapaMeTpiB IJIACTHYHOI 30HU
(bopmu, TOBHIMHM Ta  TOJOXEHHSA) y  JOMEHHIA  TIedi, OCHAaIllCHIH
TEPMOBHUMIPIOBAILHUMHU 30HJaMHU HaJ MOBEPXHEIO 3acumy abo IHIIUMHU 3acobamu
KOHTPOJIIO PO3MOLLY TEMIIEpaTypH ra30BOro NOTOKY Ta/abo nmoBepxHi 3acuiy. Meron
0a3yeTbcsl HA CUCTEMATU30BaH1M CyKyITHOCTI MaTeMaTHYHUX MOJEIIEH:

— KOMIUIEKCHOI MaTeMaTW4yHOi MOJEJ1 3aBaHTaKEHHS KOMIIOHEHTIB B
OyHKep 3aBaHTa)KyBaJbHOI'O IIPUCTPOIO, BUBAHTAXXEHHS 3 HHOTO, PYXY IO
TpakTy 311 Ta po3noaily Ha MOBEPXHI 3aCUILY;

— MaTeMaTHYHUX MOJEJel BHU3HAYEHHS TEMIlepaTyp IUIABJICHHS Ta
PO3M’SIKIIEHHS 3aJ1130BMICHUX KOMIIOHEHTIB IIMXTHU B 30HaX Ieui;

— MaTeMaTU4HOi MOJEJl BHU3HAUEHHS TIUIONII [OBEpPXHI IUIABJICHHS,
YAOCKOHAJIEHOT HIISXOM PO3PAaXyHKY TelJla y HWXKHIA 30H1 Medi, sKi
HOEJHYIOTHCSI 3 HOBUM CIIOCOOOM BH3HAYEHHS MEX IUIACTUYHOI 30HU
MOBEPXOHb PO3M’SIKIIICHHS Ta TUIaBJICHHS.

BukoHaHO aHaNi3 TEXHOJOTYHUX MOKA3HUKIB POOOTH JOMEHHOI Medl y YOTHPbhOX
JOCIITHUX Tepiofax, Kl BIAPI3HAIOTHCS TEXHOJOTITYHUMHU YMOBAaMU TUIABKH, 30KpeMa
BUKOPUCTAHHAM PI3HMX BU[IIB MAJUBHUX 100aBOK: poOoTa 0€3 MaJuBHUX A00ABOK y
AYTTi, 3 IPUPOIHUM Ta30M y AYTTi, 3 IPUPOTHUM Ta30M Ta MIJIOBYTIIHHIM MTATUBOM,
3 MWJIOBYTUILHUM MaauBoM. BuOip 6a30BUX peKUMIB 3MIMCHEHO IUISIXOM BU3HAYCHHSI
HaWOIbII €KOHOMIYHOTO Ta CTaOlIILHOTO IHTEPBAY POOOTH JOMEHHOI Iedi B Mexkax
KOXKHOTO 13 YOTUPHOX MOCHIIKYBaHHUX IEPIOAIB 32 JOMOMOTOI0 3alpOMOHOBAHOTO
MOKa3HUKa e(DEeKTUBHOCTI TUTABKH.

Ha ocHOBI po3paxyHKy MOKa3HUKIB PO3MOJILITY MacC Ta XIMIYHOTO CKJIay CyMilli

KOMITOHEHTIB IIMXTH B KIJBIIEBUX 30HAX KOJIONTHUKA TPH POOOTI MeUl Y YOTHPHOX



JIOCHIKYBaHUX ~ mepiojax, 3a  JOMOMOIO  Mojeliell  MpOTrHO3yBaHHS
BUCOKOTEMIIEpAaTypHUX BJIACTUBOCTEH  3alli30BMICHUX MartepiaiiB, BHU3HAYCHI
TEMIIEpaTypyu TMOYATKy iX PO3M’SKIICHHSA Ta IUIaBJICHHS. BHUKOHAaHI poO3paxyHKOBI
JOCIIKEHHS 1I0JI0 BU3HAYEHHSI 3arajibHOTO TeIJla Y HUKHINA YaCTUHI JJOMEHHOI meyl
Ta IUJIONII TMOBEPXHI MJIABJICHHS, a TaKOX BHU3HAUEH! KOOPAWHATHU TOJIOKCHHS JIHIM
PO3M’SIKIIIEHHS 1 TIUJIaBJCHHS Ta BHUKOHAHO Bi3yali3allilo pO3paxOBaHUX MEX
MJIACTUYHOT 30HU y JIOMEHHIHN eyl 111 YOTHPHOX JOCTIHKYBAaHUX TEPio1iB 11 poOOTH.

Jlis miATBEpIKEHHS aJIeKBAaTHOCTI 3alpOIOHOBAHOTO METOAY BH3HAYCHHS
dbopMH Ta TIOJOKEHHS IUIACTUYHOI 30HM Yy JIOMEHHIH TIedl, OCHAaIleHIH
TEPMOBUMIPIOBAIBHUMHM 30HJIaMU HaJ TOBEPXHEIO 3aCUMy IIMXTH, BUKOHAHO
dbakTopHU aHAali3 BILUTUBY TEXHOJOTIYHUX YMOB JOMEHHOI TJIABKH Ha TOJOXKEHHS
IJIACTUYHOI 30HU Yy JOMEHHiN medi. Pe3ynbratu (akTopHOTO aHami3y 103BOJIUIH
3pOOUTH BUCHOBOK, 1110 HAsIBHI 3B’ SI3KH JOCIIPKEHUX BEJIMYMH, SIK1 XapaKTepU3yIOThCS
OTPUMaHUMH (PAaKTOPHUMH HABAHTAXEHHSMHU, MIITBEPIKYIOTh OOIPYHTOBAHICTh Ta
JIOCTOBIPHICTh BHU3HAYEHHS TMOJOKEHHSA IUIACTUYHOI 30HUM B JOMEHHIN medl 3a
JOTIOMOT OO 3aIIPOIIOHOBAHOTO METO/Y .

Po3pobneno kputepiii OIiHKM (POPMHU Ta TMOJOKEHHS IUIACTUYHOI 30HU Yy
JOMEHHIH 1eul, OCHAILEH1 TEPMOBUMIPIOBAJIbHUMU 30HAAMH HAJl TOBEPXHEIO 3aCHUITY
MUXTH. BiCYyTHICTh TEXHOJOTITYHUX MapaMeTpiB y CKIIa/ll PO3POOJIEHOTO KPUTEPItO
J03BOJIMJIA MIATBEPIUTH JOCTOBIPHICTH MOro OINHKM (OPMH Ta TOJOKECHHS
MJACTUYHOI 30HU Yy JOMEHHIM Teul NUIAXOM aHajli3y Ta BCTAHOBJICHHSI 3B’SI3KIB
KpUTEPII0 3 OCHOBHUMH TEXHOJIOTIYHUMH TapaMeTpaMU TMPOIECY TUIABJICHHS.
Bukonani po3paxyHKOBI JOCHIHKEHHS IMOKa3aldH, IO 3alpPOINOHOBAHUN KpHUTEPIn
MOXe OYyTM BHUKOPHUCTaHWH Ui OLIHKK PallOHAIBHOCTI (OPMU Ta MOJOKEHHS
MJIACTUYHOI 30HU JJOMEHHOI M4l B TEXHOJOTIYHUX YMOBAX TUIABKH, 10 CKIIAJTHUCS.

BusiBieH1 B3a€MO3B’3KM BEPTUKAIBHUX KOOPAWMHAT TOYOK JIIHII TJIABICHHS 3
TEMITepaTypoIO a3y HaJ MOBEPXHEIO 3aCUITy Ta PYJHUM HaBaHTAKCHHSM y PIBHUX 32
MJIOMICIO KITBIIEBUX 30HAX JIOMEHHOI Medi, 0 CBIAYUTH MPO MOMKJIUBICTH PO3POOKH

METO/I1B KOHTPOJIIO MOJIOKEHHS Ta (POPMHU IJIACTUYHOI 30HU 3 BUKOPUCTAHHSIM JaHUX



TEPMOBUMIPIOBAIBHUX 30HIB, @ TaKOX MPO MOKJIUBOCTI KOPETYBaHHS MapameTpiB
Ii€1 30HU NIJISIXOM 3MIHH PO3MOJLITY PyAHOTO HABAHTAXKEHHS MO PalyCy KOJIOIIHUKA
JOMEHHO] niedi. BcTaHoBNEHO, 1110 3B’ 30K BEPTUKAIbHOT KOOPAMHATH JIiHIT MJIaBJICHHS
y KUIBIIEBIM 30H1 3 Py JHUM HaBaHTAKCHHAM Y 11 30H1 XapaKTePHU3Y€EThCS JOCTATHBO
BHCOKHMMH 3HAYEHHSAMHU KOE(IIIEHTIB TOCTOBIPHOCTI alpoOKCUMAIlil, K1 3HAXOAATbCA
B mianasoni Bix 0,5 mo 0,58. 3rimHO 3 OTpUMaHUMU PE3yJIbTaTaMH BCTAHOBIICHO, IO
3MiHa pyJHOTO HABAHTAXKEHHSI HA OJIHY ¥ Ty K BEJIMYMHY Y PI3HUX 30HAX JOMEHHOI
eyl Moke 00yMOBJTFOBATH 3MIIIIEHHS JIiHIT TUTABJICHHS, SIKE BIAPI3HAECTbCA Y 3 — 5 pasu:
JUIA 3aJaHOi 3MIHM BEPTUKAJIbHOI KOOPJIMHATH JIiHII IJIaBICHHS B OCHOBIH Ta
MPUOCHOBIM 30HaX MOTpPiIOHA, SK TMPABWIO, 3HAYHO MEHIIA 3MiHAa PYJAHOTO
HAaBAHTAKEHHS, HK y POMDKHIN Ta epu@epiitHii 30Hax.

BceraHoBieHO 3B’SI3KM 3HAUYE€Hb BEPTUKAJIBHUX KOOPAMHAT TOUYOK IEPETHHY
CEpEeIHIX JIIHIM KUTbLIEBUX 30H 3 JIIHISIMU po3M’siKiieHHs Ta Koe(ilieHT 10CTOBIPHOCTI
anmpokcuMarllli 3B’S3KiB BIJHOIIEHHS BMICTY OKATHIIIB JO BMICTY arjiiomepary Ta
PI3HUII BEPTUKAIbHUX KOOPAMHAT IOBEPXOHb (TOBIIMHHU) IUIACTUYHOI 30HU Y
KUTBIIEBUX 30HAX JIOMEHHOI Ieul JiHIiHOW ¢yHKIew ckiagae 0,52. BecraHoBiieHO
B3a€MO3B’ 3K PIZHOCTI TeMIepaTyp pO3M’ SKIIEHHS Ta IUIABJICHHS 3 BKa3aHUM
BIIHOIIEHHSIM, $IKI XapaKTEepPU3YIOTbCS BUCOKUM KOE(IIIEHTOM JOCTOBIPHOCTI
anpoKcuMalii, sIkui ckiaagae He MeHiue Hix 0,96. OtpuMani pe3ysibTaTu CBIIYaTh PO
MOJIUBOCTI BUKOPHCTAaHHS 3MIHM CIIBBIIHOIIEHHS OCHOBHUX 3aJli30BMICHUX
KOMIIOHEHTIB y KIJbLEBIM 30HI [JI1 KOPEryBaHHA TE€OMETPUYHUX IapaMeTpiB
IUIACTUYHOI 30HU.

VYrpaBniHHs MapaMeTpamMu IUIACTHYHOI 30HM, BUOIP HANpsSMKY Ta BEJIMYWHU
YOPAaBIISIOUOTO BIUIMBY y KOKHOMY KOHKPETHOMY BUMAJKY MOBHHHI 3aCHOBYBATHUCS
Ha pe3yJibTaTax MaTEeMAaTHYHOTO MOJICIIOBAHHS PO3MOiITY IIMXTOBUX MaTepiajiB 1o
pazilycy KOJIOIIHHMKA, BU3HAYEHHI CKJIAJy CyMIllIed KOMIIOHEHTIB HIUXTH Yy PI3HUX
30HaXx IeYl Ta MPOTHO3YBaHHI iX BUCOKOTEMIIEPATyPHUX BJIACTUBOCTEN Ta TCHJICHIIIM
3MIHM IUX BJIACTMBOCTEH TMpH 3MiHI KOMIIOHEHTHOro ckjaay cymim. s

PEryJIFOBaHHS PO3MOITy KOHKPETHOTO KOMITIOHEHTA 3MIIIaHO1 3aJ1130PY/IHOI MOPIIii 110



pazlycy KOJIOUIHUKA y SKOCTI YIPaBJISIOYOro MapaMeTpy Moxke OyTH BHUKOpPHUCTaHA
yCTaBKa pO3TalllyBaHHs /03U IIbOTO KOMIIOHEHTY Ha KOHBeepi abo y ckimi. OTpuMani
dbopMmynu TSI BU3HAYCHHS ITi€] BETWYMHU TPH 3aJaHUX BMICTI KOMIIOHEHTA Y
KUIBIIEBIM 30H1 Ta BMICTI HOTO y IIUXTI JJII TOMEHHUX TeUel 3 PI3HOI0 CTPYKTYPOIO
CHUCTEMH 3aBaHTAKCHHSI.

Ha ocHOBI1 BCTaHOBNIEHHUX 3B’ S3K1B MapaMeTpiB MJIACTUYHOT 30HU 3 TOKa3HUKAMU
PO3MOIY MIMXTOBUX MarepiajiB Mo paaiyCcy KOJIOIITHHKA JIOMEHHOI medi (pyaHe
HABAHTAKCHHS Ta BMICT KOMIIOHCHTIB IIMXTH B 30HAX KOJIONIHUKA) PO3POOJICHO
croci® 0OrpyHTOBAHOT'O KOPETYBaHHS XapaKTEPUCTUK PEKUMY 3aBaHTAKECHHSI ITUXTH,
akui 3a0e3neuye (opMyBaHHS pAIllOHATLHUX TMapamMeTpiB IUIACTUYHOI 30HU B
JIOMeHHII nedi. Po3po0iieHo 610k - cxemy BUPIIIECHHS 3a7a4l OOIpyHTYBaHHS BUOOPY
YIPABJISIIOYMX BIUIMBIB KOPETYBAaHHSM MAapaMETPiB PEKUMY 3aBAHTKECHHS IIMXTHU 3
METOI0 3a0e3nedeHHs PopMyBaHHS palllOHATBHOI IJITACTUYHOI 30HU B JIOMEHHIH Teyl.

HoBuii crioci6 mae mepcreKTUBY BUKOPUCTAHHS Y CKJIAJl €KCIIEPTHUX CUCTEM
MIATPUMKU MPUAHATTS PIIIEHb 3 YIIPABIIHHA X0JIOM JOMEHHOI TIJIaBKH.

Kuarw4oBi cjoBa: 0oMeHHa M4, PO3MOMAUT KOMIIOHEHTIB IIUXTH, CYyMIlI,
XIMIYHMM CKJIaJ, TeMIIepaTypa, BIIHOBJIICHHS OKCHJIIB 3aJli3a, MaTeMaTHIHA MOJEb,
CTPYKTypa CTOBIA IIUXTH, KOTE3is, IUIACTHYHA 30HA, NWJIOBYTIJIbHE TAJUBO,

KOPETr'yBaHHS XapaKTEPUCTUK, TEPMOBUMIPIOBAJIbHI 30H]IU, PEKUM 3aBaHTAXKEHHS.
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The aim of the work is to increase the resource and energy efficiency of blast
furnace smelting technology through the scientific substantiation of control influences
on the furnace operation by selecting and adjusting the parameters of the burden
charging regime, which ensure the formation of a rational burden column structure in
the blast furnace.

The dissertation is based on the results of scientific research obtained during the
implementation of research works according to the thematic plans of the Z.1. Nekrasov
Institute of Ferrous Metallurgy of the National Academy of Sciences of Ukraine.

An analysis of known methods for determining the shape and position of the
cohesive zone in the blast furnace and of the blast furnace control methods based on
this information was carried out. It was shown that the most promising direction for
further application in solving the problems of increasing smelting efficiency through
control of cohesive zone formation is the development of new methods for the
operational determination of its parameters using various means of monitoring the
distribution of burden and gas flow in blast furnaces. It was shown that one of the main
methods of influencing the key parameters of the cohesive zone is the burden charging
regime, which determines the area of the melting surface of iron-containing materials
(the lower boundary of the cohesive zone) and the thickness of the “coke windows”.

An improved mathematical model for determining the melting surface area of the
cohesive zone was developed. The proposed approach npexycmarpuBaer a calculation
and analytical determination of the heat generated in the lower zone of the blast
furnace, in contrast to known approaches in which this value is set as a constant and
does not take into account the features of the current smelting technology.

A new method for determining the parameters of the cohesive zone (shape,
thickness, and position) in a blast furnace equipped with thermometric probes above
the burden surface or other means of monitoring the temperature distribution of the gas
flow and/or the burden surface is proposed. The method is based on a systematized set
of mathematical models:



— a complex mathematical model of the charging of components into the
hopper of the charging device, their discharge, movement along the
charging path, and distribution on the burden surface;

— mathematical models for determining the melting and softening
temperatures of iron-containing burden components in furnace zones;

— amathematical model for determining the melting surface area, improved
by calculating heat in the lower furnace zone, which are combined with a
new method for determining the boundaries of the cohesive zone at the
softening and melting surfaces.

An analysis of technological indicators of blast furnace operation was carried out
for four experimental periods characterized by different smelting conditions, including
operation without fuel additives, with natural gas injection, with combined natural gas
and pulverized coal injection, and with pulverized coal injection. The selection of base
operating modes was performed by determining the most economically efficient and
stable operating interval of blast furnace operation within each of the four studied
periods using the proposed smelting efficiency indicator.

Based on the calculation of mass distribution indicators and the chemical
composition of the mixture of burden components in the annular zones of the furnace
top during operation in the four studied periods, and using models for predicting the
high-temperature properties of iron-containing materials, the temperatures of the
beginning of their softening and melting were determined. Computational studies were
carried out to determine the total heat in the lower part of the blast furnace and the
melting surface area. The coordinates of the softening and melting lines were
determined, and visualization of the calculated boundaries of the cohesive zone in the
blast furnace for the four studied periods was performed.

To confirm the adequacy of the proposed method for determining the shape and
position of the cohesive zone in a blast furnace equipped with thermometric probes
above the burden surface, a factor analysis of the influence of technological conditions

of blast furnace smelting on the position of the cohesive zone was carried out. The



results of the factor analysis made it possible to conclude that the identified
relationships between the studied variables, characterized by the obtained factor
loadings, confirm the validity and reliability of determining the position of the cohesive
zone in the blast furnace using the proposed method.

A criterion for evaluating the shape and position of the cohesive zone in a blast
furnace equipped with thermometric probes above the burden surface was developed.
The absence of technological parameters in the composition of the developed criterion
made it possible to confirm the reliability of its assessment by analyzing and
establishing relationships between the criterion and the main technological parameters
of the smelting process. The performed studies showed that the proposed criterion can
be used to evaluate the rationality of the shape and position of the cohesive zone under
given smelting conditions.

Relationships between the vertical coordinates of the points of the melting line and
the gas temperature above the burden surface, as well as the ore burden in annular
zones of equal area of the blast furnace, were established. This indicates the possibility
of developing methods for controlling the position and shape of the cohesive zone
using data from thermometric probes, as well as the possibility of adjusting the
parameters of this zone by changing the distribution of the ore burden along the furnace
radius. It was established that the relationship between the vertical coordinate of the
melting line in an annular zone and the ore burden in this zone is characterized by
sufficiently high values of approximation reliability coefficients in the range from 0.5
to 0.58. It was found that a change in ore burden by the same value in different zones
of the blast furnace can cause a displacement of the melting line differing by a factor
of 3-5: for a given change in the vertical coordinate of the melting line, a significantly
smaller change in ore burden is generally required in the central and near-central zones
than in the intermediate and peripheral zones.

Relationships between the vertical coordinates of the intersection points of the
mean lines of annular zones with the softening and melting lines were established. The

approximation reliability coefficient of the relationship between the pellet-to-sinter



ratio and the difference in vertical coordinates of the cohesive zone surfaces (its
thickness) in annular zones, described by a linear function, is 0.52. Relationships
between the difference in softening and melting temperatures and the specified ratio
were also established, characterized by a high approximation reliability coefficient of
not less than 0.96. The obtained results indicate the possibility of using changes in the
ratio of the main iron-containing components in an annular zone to adjust the geometric
parameters of the cohesive zone.

Control of the cohesive zone parameters, as well as the selection of the direction
and magnitude of control influences in each specific case, should be based on the
results of mathematical modeling of burden distribution along the furnace radius,
determination of the composition of mixtures of burden components in different
furnace zones, and prediction of their high-temperature properties and trends in their
changes when the component composition of the mixture varies. To regulate the
distribution of a specific component of a mixed iron ore portion along the furnace
radius, the setpoint of the location of the dose of this component on the conveyor belt
or in the skip can be used as a control parameter. Formulas were obtained for
determining this value for given component content in an annular zone and in the total
burden for blast furnaces with different charging system structures.

Based on the established relationships between cohesive zone parameters and
indicators of burden material distribution along the furnace radius (ore burden and
component content in the furnace top zones), a method for justified adjustment of the
characteristics of the burden charging regime was developed, which ensures the
formation of rational cohesive zone parameters in the blast furnace. A block diagram
for solving the problem of substantiating the selection of control influences by
adjusting the parameters of the burden charging regime was developed in order to
ensure the formation of a rational cohesive zone in the blast furnace.

The proposed method has the potential for use in expert decision support systems
for blast furnace operation control.
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