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XOJIOOHOTO MOJEI0BaHHS"

2. "Based on the bath hydrodynamics investigation by cold modeling, the improvements on the technology of smelt
reduction”

Pedepar:

1. Incepraniiina po60Ta IPUCBIYeHa aKTyalbHill HAYKOBO-TEXHIUHil TPOGJIeMi 3 yIOCKOHATIEHHS TeXHOJIOTI
pinkoda3Horo BiTHOBIEHHS HAa OCHOBI IOCJIiIKeHHS TiIpOAMHAMIK/ BAHHU METOJIOM XOJIOOHOTO MOJEJIIOBaHHSL.
YTouHeHO MeXaHi3M (Pi3nKo-XiMi4HOI B3aeMoii ByTiJIbHMX YaCTOK 3i IJIAKOM B MIPOLECi pifKo(a3HOro BiIHOBJIEHHS
[IpU IEPEMIIIyBaHH] MIJIAKOBOI BAHHU 0apOOT)KHMAM IYTTSIM 32 PaXyHOK 30BHIIIHBOTO IpKepesia rasdy. Ha ocHoBi
TEPMOAVHAMIYHUX i KIHETUYHUX PO3PAXYHKIB I0KA3aHO, 110 OCHOBHA YaCTHHA 3aJ1i3a BiIHOBJIIOETHCS TBEPIUM
ByIJIElleM I10 OQHOCTAilHiN (KOHTAKTHIl) CxeMi B ra30-11J1aK0-BYTiJIbHIl CyCIeH3ii, 110 po3TalloBaHa Y BEPXHbOMY
mapi 6apboTyeMoi MJIaKOBOI BAHHM. Briepiie BU3HavyeHa riipoguHaMiyHa CTPYKTypa Piikoi BaHHU arperaty
pinkodaszHoro BinHOBIEHHS "Romelt". BctaHOBI€HO, 10 BaHHA CKJIAJIA€ThCS 3 OCepeKiB 6apooTaxKy, sKi

iHiI{10}0TbCSI TOPU3OHTAIBHUMY Ta30BUMU CTPYMEHSIMH, 1110 BAMYXYIOTh B 00'eéM L1JIaKOBOi BaHHU. [1pu LiboMY,



TOPU30HTAJIbHUI ra30BUI CTPYMiHb B 00'eMi PiIMHYU MOXKe PO3IJISIATUCS, SIK JIiHilHe IXepeso 6apooTaxy.
BcraHoBsieHO nuHaMiKy GOpMyBaHHS TOPU3OHTAIBHOIO [A30BOT0 CTPYMEHS B PiflHI IPU MIPOAYBL Iif, piBeHb i
BM3HAY€Hi OCHOBHI NapaMeTpU 30HU NPOJYBKU 1 6apOOTaKHMX KOMIPOK. BusiBiieHo, 1110 B 30Hi BUXOLy
6ap060TyI040ro ra3y 1J1aKo-BYyTiJibHA CYCIIE€H3isl BiITUCKYETbCS B 30HY CIAJHUX MTOTOKIB 6apOOTaKHMX KOMIPOK i
3aliMae He 6iJbIe II0JIOBUHM ILJION| I3epKaJjla IIIaKOBOi BaHHU. Briepiie nposeneHuii aHai3 poboTy arperary
"Romelt" Ha 6a3i MaTeMaTUYHUX MOJieslell IPOTOYHOrO peakTopa 6e3nepepBHoOi Iii. BusHaueHo yac nepebyBaHHS i
yac BifHOBJIEHHSI OKCU/iB 3aJli3a B I1J1IaKOBil BaHHI. BcTaHOBIeHO a30BuUii Ckia, 111akoBoi BaHHU. Ha mifcrasi
aHaJIi3y MarepiaJbHUX IIOTOKIB Ta IXHbOTO B3A€MO3B'S3KY 3 TEIJIOBUMHU, 3alIPOIIOHOBAHO pallioHabHE
KOHCTPYKTUBHE KOMIIOHYBaHHSI arperary, 110 L03BoJIs€ 3a0e3eyrTy Oibll cTabiNbHY 1 BUCOKOIIPOAYKTUBHY
poboTy arperarty "Romelt". 3ariporioHOBaHO TEXHOJIOTIYHY CXEMY OJI€P>KaHHS CTajli, 3aCHOBAHY Ha 6e3l1epEPBHOMY

paginyBaHHi pigKoro yaByHy, oTpMMaHoro B arperari "Romelt" y CAB]] KOHBEPTEPHOTrO THUILY.

2. The present dissertation paper is devoted to an acute scientific and technical problem of improvements on
technologies of smelt reduction based on the research of bath hydrodynamics by methods of cold modeling. The
author managed to clarify on exact mechanisms of physical and chemical interaction of coal particles with slag in
smelt reduction when mixing of slag bath by barbotage blowing takes place consuming external gas source. With
the thermal dynamics and kinetic calculations, the paper shows how main portion of iron reduces by solid carbon
in one step scheme within gas-slag-coal suspension of the upper layer of barbotaged slag bath. The hydrodynamic
structure of the liquid bath of a metallurgical unit "Romelt", which is a type of a smelt-reduction metallurgical unit,
is first to appear as determined in this paper. The author finds out that the bath is represented as barbotage cells,
which are initiated by horizontal gas jets blown into the slag bath. A horizontal gas jet within the liquid could
beregarded as a linear source of barbotage. The paper determines the dynamics of a horizontal gas jet formation
within the liquid when blowing is under the level of the liquid surface. The main parameters of a blowing zone and
barbotage cells are established. The paper reveals that in the out-going zone of barbotaging gas, the gas-slag-coal
suspension is forced back into the zone of down-moving jets of barbotage cells and occupy no more than a half of
the surface of a slag bath. This author is the first who on the base of mathematical modeling of continuous flow
reactor carried out the analysis how "Romelt" works. The time of iron in iron oxides and the time of iron reduction
in a slag bath are found out. Phases of a slag bath are also determined. The investigation of material flows and their
interconnection with thermal flows gives prerequisites to propose rational construction of the metallurgical unit
"Romelt" connected with the steel-production metallurgical unit. This allows its more stable and high productive
work. We present a technological scheme of the metallurgical unit "Romelt" of a converter type.
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