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TEXHOJIOTISIX

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Scientific substantiation and development of effective heat and mass transfer processes in the metallurgical

innovative technologies

Pedepat yKpaiHCBKOIO:

O6'eKT JOCiIKEHHS - iHHOBallilfHi MeTasyprifiHi TeXHOJIOrIi, 1110 KapJAUHAJIbHO IiJBUIIYIOTb SIKiCTb
METaJIONPOAYKLii Ta €(PEKTUBHICTD ii BUPOOJIEHHS, CIIPSIMOBaHI Ha OTPMMAaHHS HOBUX HAYKOEMHHUX
KOHKYPEHTOCIIPOMOJKHHUX ITPOAYKTIiB: BAPOOHUIITBO CAaMOBiIHOBJIIOBAHNX OKATHUIIIB i 4aBYHY METOL,OM
pinxodasHOro BifHOBJIEHHS 3aJ1i3a, BUCOKOTEMIIEpaTypHa 00po0OKa ByTjlel€eBMiCHOI CHPDOBUHU Y
€JIEKTPOTEPMIYHOMY KUILISTYOMY 1Iapi, TepMidHa 06p0oOKa METaIONPOAYKILii 3 perjaMeHTOBAaHUM YIIPaBJiHHSAM
TEIJIOMAacOOOMiIHHMMMU NIPOLIECaMU Y Ta30Bill Ta TBepill ¢asax, TepMidHa aKTUBALisl Ta MiATOTOBKA 3aMiHHUKIB
TPaAXLIITHOTO METaTyprifiHOro NajruBa Ha OCHOBI TBEPJOTO NAJMBA Pi3HOTO CTyNeHsl MeTamopdismy. MeTa mpoexTy
- HayKOBe OOI'PYHTYBaHHS Ta po3poOKa e(eKTHBHUX TEeIJIOMacOOOMiIHHUX NPOLECIB, SIKi € OCHOBOIO iHHOBaLliHUAX
METaJIyprilHUX TEXHOJIOTIH, 1110 KApJIMHAJIBHO MiBALIYIOTh SKiCTb METAJIONPOAYKILii Ta €(PEKTHUBHICTS ii
BMPOOJIEHHS. METOM NOCHiIKEHHS - B OCHOBY LOCJIIPKEHD NIOKJIAIEHO BUKOPHCTAHHS (PyHIAMEHTAIbHUX
3aKOHOMIpHOCTE! TepMOIMHAMIKH, TEMJIOMAaCOOOMIHY Ta rifporazofruHamiky, QisMYHUX, MAaTEMAaTUYHUX Ta
KOMII'FOTEPHUX MOJI€JIEN, HOBUX TEXHOJIOTTYHUX MiAx0odiB. Ha OCHOBI TEOPETUYHMX Ta €KCIIEPUMEHTAJIBHUX
IOCJIiIKEHb OTPMMAHO HOBI Pe3yJIbTaTH i aHi 010 TEMJIOMAaCOOOMIHHUX MPOLIEeCiB iIHHOBAL[IMHUX METaTypTilHUX
TEXHOJIOTISIX, B TOMY YMCJIi: y3araJbHEHHS BilOMOCTEH [IPO TENJI0MacOOOMIHHI IIpoLiecH Ta pyX NiYHUX rasis B
HarpiBaJIbHUX IPUCTPOSIX, MOJ€JIb BUOOPY e(PeKTHBHUX TEIJIOMacOOOMIHHUX NPOLECiB y MeTasnyprii Ha 6a3i
METO/IiB 6araToKpuTepiaabHOro Ta Hepo-¢asi aHasizis, pe3yJbTaT JOCIiI)KeHb TEIJIOBOi 06pO6KM MaTepiais 3
HOBMMM BJIACTUBOCTSIMU, HAYKOBi OCHOBU IIPOLIECY TEPMiYHOI IepepoOKH BiIxomiB 6ioMacH, 3aKOHOMIPHOCTI
TEIJIOMacCOOOMIHIX MTPOIeCiB IIPU TePMiyHill nepepobiii BOJonaIuBHOI CycrieHsii 3 BAKOPUCTAaHHSM I10IlepeaHbOi
aKTyBallii, Hei3oTepmiuHa i HeizobapuyHa MOJeJIb /1711 BUBYEHHSI Peakliill B CUCTEMi OKCUY 3aJli3a - BYIJlellb, sIKa
BKJIIOYA€E PiBHSHHS XiMiUHOI KiHETUKHU i TEMJIOMACOOOMIHY IIPU TEIJIOBiN 06POO6Li CaMOBiHOBIIOBAHMX OKATUILIB,
PO3PaxyHKOBi METOJIMKM ONTHMI3allii 6a30BUX PEXXUMIB POOOTH arperary pifkodasHOro BiIHOBJIEHHS 3aili3a,
3aKOHOMIPHOCTI TENJIOMacoOOMiHY i €JIeKTpUYHOI TPOBiIIHOCTI €JIeKTPOTEPMIUHOT0 KUIIJISTYOr0 Iapy IIpU

temreparypax 1o 2500 oC.

Pedepar aHIJIiHCBKOIO:

The object of the research is the metallurgical innovative technologies that increase the quality of metal products
and the efficiency of their production, and that aimed at obtaining new knowledge-intensive competitive products:
the production of self-reducing pellets and cast iron by the method of liquid phase recovery of iron, high-
temperature processing of carbonaceous raw materials in an electrothermal fluidized layer, heat treatment of
metal products with regulated control of heat and mass transfer processes in the gas and solid phases, thermal
activation and preparation of substitutes of traditional metallurgical fuel that based on solid fuel of different
metamorphosis stages. The purpose of the project is the scientific substantiation and development of effective
heat and mass transfer processes, which are the basis of metallurgical innovative technologies that increase the
quality of metal products and the efficiency of their production. The method of research - the basis of researches
is the use of fundamental laws of thermodynamics, heat and mass transfer and hydro-gas dynamics, physical,
mathematical and computer models, new technological approaches. New results and evidences on heat and mass
transfer processes of metallurgical innovative technologies are obtained on the basis of theoretical and



experimental researches, that including: generalization of information about heat and mass transfer processes and
motion of stove gases in heating devices, model of the choice of effective heat and mass transfer processes in
metallurgy on the basis of multicriterial and neurophase methods analyzes, research results of heat treatment of
materials with new properties, scientific basis of the heat treatment process of biomass waste, the regularities of
heat and mass transfer processes during the thermal processing of a fuel-water suspension with the pre-activation
use, a non-isothermal and non-isobaric model for the study of reactions in the system iron oxide - carbon, which
includes the equation of chemical kinetics and heat and mass transfer in the heat treatment of self-reducing
pellets, calculation methods for optimizing the basic modes of unit operation liquid-phase reduction of iron,
patterns of heat transfer and electrical conductivity of an electrothermal fluidized layer at temperature to 2500

oC.
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MexxayHaponHOM Hay4YHO-TeXHUYEeCKOI KoHpepeHmn Mosto-1éxu OAO "3anopoxcrans’, 26-27 Hos16ps1 2015 T. -
3amnoposkse. - 2015. - C. 15; 119. fAronbauk M.B., Kanapckuii [1.C. VccaenoBaHue UCIIOIb30BaHUS OMOTOIIMBA [1JIS
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KoHQepeHii "[HpopmaliliHi TexHoJIorii B MeTanyprii Ta MammHo6ynyBanHi" (ITMM'2016). - IHinponeTpoBesk, 2016.
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IonoBinel BceykpaiHCbKOi HAyKOBO-TEXHIUHOI KOH(epeHLlii CTyIeHTiB i MOIogMX y4eHUX "MoJsosa akajemis -
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Ykropog : VxHY, 2016. - C. 184 - 187; 136. Babenko F0.B. Ontumusanus npoiecca paboThl CUCTEM MTOI3€MHOTO KOH-
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oTedyecTBeHHOM Hayku", 13- 17 okTs16ps 2015 roga. - C.50-53; 146. A. Yeromin, O. Yeromina The efficient control of
the temperature field in heating furnaces. 14 th International Scientific Conference 2015, ENERGY
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r., 3anopoxse) / Ilog obw. pen. A.T.H., n1pod. [Tonomapenko O.U. - 3anopoxse, 3TIIIL - C. 388-389; 148. Gres L.,
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PO3BUTKY MeTasypriliHoi Hayku Ta ocBiTU" HaykoBo-TexHiuyHa KoHepeHLis, npucssyena 100-pivdo 3 gHs
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