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5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

HaykoBe OOI'PyHTYBaHHS Ta pOo3pOOKa e(PEKTUBHUX TEMJIOMAaCOOOMIHHUX MTPOLIECIB B iHHOBALIITHMX METaNyprilHUX TEXHOJIOTIsX

Ha3sBa po6oTH (aHrJI)

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

Pedepar (yxp)

OO6'eXT [OCTiIPKEHHsI - IHHOBAIiliHi MeTalypriiHi TexHosorii, 0 KapAWHAJBHO IiABULIYIOTH SIKICTb METAJIONPOMYKLil Ta
edexTUBHICTD il BUpOGIEHHS, CIIPSIMOBAaHI HA OTPUMAaHHS HOBUX HAYKOEMHUX KOHKYPEHTOCIIPOMOXXHUX ITPOYKTIiB: BUPOOHUIITBO
CaMOBITHOB/IIOBAaHMX OKAaTUIIiB i YaBYHy METONOM Pigkoda3HOro BiIHOBJIEHHS 3aji3a, BHCOKOTEMIIEpaTypHa OOpo6Ka
BYIJICLIEBMICHOI CHPOBUHU y €JIEKTPOTEPMIYHOMY KUILJITIYOMY Iapi, TEpMiyHa 06pPO6KAa METAJONPOAYKLil 3 per1aMeHTOBaHUM
yIIPaBIiHHAM TEIJIOMacOOOMIHHMMM IpOLIECaMM y ra3oBiil Ta TBephiil (paszax, TepmiyHa aKkTuBallis Ta MiATOTOBKA 3aMiHHUKIB
TPagULiHOTO METANypriiHOro MajauBa Ha OCHOBI TBEPIOrO MajuBa Pi3HOTO CTymeHs MeTamopdi3zmy. MeTa MpPOEKTy - HayKOBe
OOIPYHTYBaHHS Ta pO3POOKA €(EKTUBHUX TEIJIOMAaCOOOMIHHMX TIPOLECIB, SIKi € OCHOBOIO iHHOBALIMHUX METATypriiHuX
TEXHOJIOTIH, 10 KapAUHAJIbHO MiJBUILYIOTh SIKICTh METaJoNpOAyKIii Ta edeKTUBHICTh ii BUpo6aeHHs. MeTon IOCHiIKEeHHS - B
OCHOBY JOCJIIPKEHb NOKJIIeHO BUKOPUCTAHHS (yHIAMEHTAJIbHMX 3aKOHOMIPDHOCTEN TEPMOAMHAMIKH, TEIJIOMAaCOOOMIHy Ta
rigporazoguHaMiky, (i3sMYHUX, MATEMATUYHUX Ta KOMII'IOTEPHUX MOJejell, HOBUX TEXHOJIOTIYHMX miaxofniB. Ha ocHOBI
TEOPETUYHUX Ta E€KCIIEPUMEHTAJIbHUX IOCJiIKEHb OTPMMAHO HOBi pe3ysbTaTH i JaHi OO0 TENJIOMACOOOMIHHMX MpPOLECiB
iHHOBALITHMX METAaJyprilHUX TEXHOJIOTISIX, B TOMY YMCJI: y3arajJbHEHHS BilOMOCTEH MPO TEMNJIOMACOOOMIHHI NPOLECH Ta PyX
MiYHMX ras3iB B HarpiBajJibHUX MPUCTPOSIX, MOJEJb BUOOPY €(PEKTMBHUX TEINJIOMacOOOMIHHUX NpOLECiB y MeTanyprii Ha 6asi
METOJiB 6araToKpuTepiaJbHOTO Ta HeWpo-¢asi aHamisiB, pe3yabTaTd [OCIIIKEHb TEIJIOBOI OOpPOOKM MarepiasiB 3 HOBUMU
BJIACTUBOCTSIMM, HAYKOBi OCHOBU TIIpOlleCy TepMiyHOi mepepoOku BiAxomiB 6Giomacu, 3aKOHOMIPHOCTI TEMIOMacCOOOMiHIX
MpolleciB NpU TepMiyHill mepepoblli BOAONANMBHOI CyCHeH3il 3 BUKOPUCTAHHSM IONEepefHboi aKTMBallii, Hei3oTepMmiyHa i
Heizob6apuyHa MOJieJb 1JIsS BUBYEHHS Peaklill B CUCTeMi OKCHUIY 3aji3a - BYIJIellb, sIKa BKJIIOYA€ PiBHSHHS XiMiUHOI KiHETHKH i
TEIJIOMACOOOMIHY NPHU TEMNJOBill 06pOOLIi CAMOBIZHOBIOBAHUX OKATHILIB, PO3PAaXyHKOBi METOIMKY ONTUMIi3allil 6a30BUX peXUMiB
poboTu arperaTy pinkodasHOro BiIHOBJIEHHS 3aJi3a, 3aKOHOMIDHOCTI TeNIoMacooO6MiHy i €JIeKTpUYHOI IIPOBiTHOCTI

€JIEKTPOTEPMIUYHOTO KUIIJISTYOTO Mapy Npu Temieparypax 1o 2500 oC.
Pedepar (aHrI)

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.

Inpexc YIK: 620.9:662.92; 658.264, 669.04; 63.002.68; 63.658.567; 63.004.8; 620.9; 662.92

Kopu remarnynux pyopuk HTI: 44.31.35
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

HasBa npoaykii (yKp): I[HHOBaIiliHi MeTayprifiHi TEXHOJIOTI], 1[0 KapIUHAJIBHO MiJIBUIYIOTh SIKiCTh METAJIONPOAYKIii Ta

edeKxTUBHICTS ii BUpOOJIEHHS, CITPSIMOBAHI HA OTPMMAHHS HOBUX HAYKOEMHUX KOHKYPETHOCIIPOMOKHUX ITPOJIYKTIiB

HasBa npoaykuii (anri): 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

OuikyBaHi pe3yJIbTaTH:
T'amyss 3acTocyBaHHS: MeTanypris

Onuc npoaykuii (ykp): TexHosorii, 1110 NOoB's13aHi 3 BUPOOHULITBOM CaMOBiIHOBJIIOBAHMX OKATHUILIB, BUPOOHUIITBOM YaBYHY
METO/IOM PigKO(a3HOTrO BiIHOBJIEHHS 3aJ1i3a, BUCOKOTEMIIEPATYPHOI 06pPOOKHM BYIJIEL,€BOBMiCHOI CUPOBUHU B
€JIEKTPOTEPMIUHOMY KUILJITYOMY 1api, TEPMiYHOI 0OpOOKM METAIONPOAYKILii 3 peraMeHTOBaHUM YIIPaBJIiHHSIM
TernJIoMacooOMiHHUMMU NPOLiecaMul y ra3oBill Ta TBepAil gazax, TepMiuHOI akTUBallii Ta MiTOTOBKY 3aMiHHUKIB TPaAULIiIHOTO

METaJyprifiHOro najauBa Ha OCHOBI TBEPOrO MajuBa Pi3HOrO CTyNeHsI METaMOpQi3My.
ConianpbHO-eKOHOMIYHA cnpsimoBaHicTy HTII:

Cragis 3aBepmenocti HTII: 3git mo HIJIKP

BnposazykernHsa HTII: BipoBazkeHO

Crpoku BrpoBajskeHHs: 2017

Bupo6Huk npoaykunii: HMeTAY

CnosxuBavi npoaykuii: MeTanypriiiHi Ta TenjaoeHepreTUyHi mignpueMcTsa YKpainu
IlepcneKTHBHI pHHKHU: MeTanypriiiHi Ta TengoeHepreTUYHi nianpueMcraa Kpaid €sponu
IIpaBa iHTeJIEKTYaJIbHOI BJIACHOCTI: 3a 0rOBOpamMu

®opmu Ta ymoBH nepegadi npogykuii: CriinipHi HIJIKP
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