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1. TligBuiieHHs €(PEKTUBHOCTI JOMEHHOI IIJIaBKMA HAa OCHOBI HOBUX KPUTEPIiB i METOMIB YIIPaBJIiHHS TEMJIOBUM

peKUMOM

2. Increasing of blast furnace smelting efficiency based on the new criteria and methods for the thermal
management

Pedepar:

1. lomeHHa n1aBKa. Po3pobka KpuTepiiB i Ha ix OCHOBI HOBMX METOIiB KOHTPOJIIO, IPOTHO3Y Ta YIIPaBJIiHHS
TEIJIOBUM PEXMMOM JIOMEHHO] II7IaBKU JJ1s1 Yioro crabisnizallii Ta 3a6e3rnedeHHs BUILJIaBKY YaBYHY HEOOXiTHO]I SIKOCTi
IIpy MiHiMi3alii eHeprosurpar. CydacHi METOOY AOCIIIKEHHS, B TOMY YMCJIi, MaTEMaTU4YHE MOJIEJIIOBAHHS,
€KCIIEPMMEHTAJIbHI JOCJIIPKEHHS i IPOMHUCIIOBI BUIIPOOYBAaHHS PO3POOJIEHNX TEXHIYHMX pilleHb. Ha OCHOBI
BCTAHOBJIEHUX 3aJIEXKHOCTEN MapaMeTpiB, 0 XapaKTePU3YIOTh PO3MOLij MMUXTHU i ra30BOr0 INOTOKY Ha KOJIOUTHUKY
neyi, 3 BMIiCTOM KpPEMHIIO B 4aBYHi Ha BUITyCKaxX PO3p06JIeHO HOBUI KPUTEPIil OLiHKM TEIJIOBOTO CTaHy JOMEHHO]
1y1aBKu. Ha OCHOBI BCTAaHOBJIEHUX 32 JOIIOMOTOIO 3alIPOIIOHOBAHOTIO TIOKa3HMKA CTYIIEHS YPIBHOBAKEHHS IUXTH

ra3oM /ijis1 YMOB CyXOi 30HHU I€4i 0COOJIMBOCTEN MOBEAiHKY MOBEPXHi IMMXTOBUX MaTePiasiB, BUKJIMKAHUX



iHopmauii cTalioHapHOiI cuCcTeMU BUMipIOBaHHS NPOQilo NOBEPXHI 3aCUIly LIMXTU HA KOJIOIIHUKY. Biepe
3aMIPOMIOHOBAHO METOJ, ONIEPATUBHOI OLiHKY TOBIIMHY TapHiCaXKy MeTaJoNpuiiMaya B epiofy po3nyBaHHs Medi
niczs ii aBapiiiHoi 3ynuHKuU. Briepie po3po6sieHo Kputepiil epeKTUBHOCTI OCbOBOI KOKCOBO] BilAyIINHHY, 110 €
BiZJHOLIEHHSM BUCOT IIAPiB KOKCY B LLEHTPAJIBbHIN i LEeHTPaJIbHO-TIPOMDKHINM 30Hax KOJIOLIHMKA, i BCTAHOBJIEH]
IiarnasoHu MOro 3MiHH, IO JO3BOJISIIOTh OOI'PYHTYBATH BUBAHTAKEHHSI JOLATKOBOTO KOKCY B Pi3Hi 30HU MeYi.
[TpakTUyHY LiHHICTb CKJIaaI0Th: KPUTEPIil OLiHKYM TEIJIOBOTO CTaHY JOMEHHO] MJIaBKY, CIIOCi6 3aBaHTaKEHHS
IIOPLIiii JOJATKOBOrO KOKCY Ha OCHOBI PO3pO6JIEHOTO KPUTEPIiI0 €PEKTUBHOCTI OCbOBOi KOKCOBO] BiflAyIINHH,
yIOCKOHAJIEHUI! CIIOCi6 MPOTrHO3yBaHHS BMICTy KPEMHIIO B YaBYHi, BLOCKOHAIEHHS (QYHKLIOHAJIBHUX MOKJIUBOCTEN
CHCTEMHU KOHTPOJIIO 3aJIMIIKOBOI TOBIMHYU (PYTEPIBKY FOPHA Ha OCHOBI BUKOPUCTaHHS pO3PO6IEHOTO CIIOCO0Y
OIIepaTUBHOI OL[iHKY TOBLIMHU rapHicaxy, IporpamHa peaiisalisi po3poosieHux anropurmis cucremu "PO3IIAJT"
L7151 Pi3HUX KOHCTPYKTUBHUX OCOOJIMBOCTEN (PyTEPiBKU i CUCTEMU OXOJIOJKEHHS HA 7 JOMEHHUX I1e4ax YKpaiHu.
OuikyBaHMI1 €EKOHOMIUHUI €(eKT Bifi BUKOPUCTAHHS B ACY criocoOy MPOrHO3yBaHHS BMiCTy KDEMHIIO B YaBYHi

CTaHOBUTb 2,9 MJIH. TPH., YacTKa 31,00yBaya - 1,2 MJIH. IpH. MeTasypris.

2. Blast furnace smelting. The development of criteria and new control methods based on them, for prediction and
thermal management of blast furnace smelting for its stabilization and to provide the required quality of pig-iron
while minimizing energy consumption. Modern research methods, as well as mathematical modeling, experimental
research and industrial tests of the developed technical solutions. Based on the dependencies of parameters
characterizing the distribution of the burden and the gas flow at the top of the furnace with silicon content in the
pig-iron during the production, there have been developed a new criterion for assessing the thermal state of blast
furnace smelting. Based on the established with the help of proposed exponent of balancing exponent of burden by
gas for the conditions of the dry zone the behavior characteristics of the burden materials surface, that have been
caused by the burden rising violations, there have been improved the method of burden lowering speeds
calculation, based on the information of a stationary system of burden surface measurement on the top of the BF.
For the first time there have been offered a method for a rapid evaluation of the thickness of the slag lining hearth
whilst periods of BF blowing-in after its emergency stopping. For the first time there have been developed criteria
of axial coke air-funnel, which is the ratio of the height of layers of coke in the central and central-intermediate
zones of the BF top and set ranges of its change, that allow to substantiate the unloading of the additional coke in
different zones of the furnace. The practical value is made by: a criteria for assessing the thermal state of blast
furnace smelting, method of downloading the portions of additional coke based on the criteria of efficiency axial
coke air-funnel, improved way of predicting the silicon content in pig-iron, improving the functionality of the
control system residual thickness of the lining of the furnace based on the rapid evaluation of the thickness of the
slag lining hearth, software implementation of the developed algorithms of the system "BURNING" for various
design features of the lining and cooling system at the 7 Ukraine blast furnaces. The expected economic effect
from the using of automation control system in the method of predicting of the silicon content in the pig-iron
amounts to 2.9 mln UAH, the share part of the applicant - is 1.2 mln UAH. Metallurgy.
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