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1. TpuBMMipHa MaTeMaTUYHA MOAEJb TiIPOAVHAMIKY Ta TEIJIOOOMIHY B ra30piiMH-HOMY CEpeLOBUILi TP 06pOOLLi
CTaJli B yCTAHOBIIi KiBII-TIi4

2. Three-dimensional mathematical model of hydrodynamics and heat transfer in gas-liquid continuum in a ladle-
furnace while a melted steel is being processed

Pedepar:

1. Kab6akos J1.1O. "TpuBuMipHa MaTeMaTU4Ha MOJ€JIb TiIPOJMHAMIKY Ta TEN-JI000MiHYy B ra30pifuHHOMY
cepenoBulli Tpu 06po6Li cTaji B ycTaHOBL] KiBLII-Niv". - Pykonuc. [Jucepraliisi Ha 3100y TTsl HAYKOBOTO CTYIIEHS
KaHAMaTa TEXHIYHUX HayK 3a cre-uianpHicTio 01.05.02 - MaremaTu4He MOJIe/II0BaHHS Ta 00YUCIIOBAIbHI METOIY.
Hauji-onanpHa MeTanypriiiHa akagemisa Ykpainy, JJHinponeTposcek, 2014 p. 3aXuLialoThCs PE3yabTaT TEOPETUYHUX
IOCJIiIKeHb TigpoIrHaMivYHUX, TeIJI0-00MiHHUX MIPOoIeciB y 6aratodazHoOMy cepenoBullli, o nepebiraioTs mif, yac
00po6Ku cTasi Ha ycrtaHosui KiBui-niy (YKII). Bnepue no6ysoBaHo TPUBUMIPHY MaTeMaTU4HY MOJEJIb CIIPSDKEHUX
IIPOLIECIB riIpoAMHAMIKY Ta TEII000MiHY po3iyaBy craji Ha YKII. TpuBuMipHIiCTb 103BOJIMIIA [€TAIBHO
BPaxXOBYBaTH F€OMETPIIO KiBlly (KOHYCHICTb, TIOCUJIEHHS 6il1HOI YaCTMHU (Py-TepiBKM) Ta AOCIIAATHU TaKi IIpoLecH,
K IudepeHLiioBaHe NpOoAyBaHHS Yepe3 IeKijib-Ka Gypm abo ponyBaHHS yepes GypMH, sIKi 06€pTaIOThCS.



Mogenb y3araabHeHO Ha BUNAJOK e(PeKTUBHOI CTUCIMBOCTI CEPeIOBUILA, TakKe HAOIKEHHS A€ 3MOTy BPaXOBY-
BaTH CTUCJIMBICTb ra30Boi a3y Ta ceperoBuIna B I1isiomy. Ha 6a3i nobyoBaHOi MOziesli CTBOPEHO MOJEJb
IIepEeHOCY, PO3YMHEHHS Ta FTOMO-TeHi3allii NOpoIKoNnoAiGHOro rpadirty, IKUM HaCUM4yIOTh PO3ILJIaB CTajli Iif Jac ii
006-po6xu Ha YKII. 3a mornmoMoru Mofesi focaiIKeHo pi3Hi pesxumu o06podku ctasi Ha YKII Ta po3B'sa3aHo
NPAaKTUYHI 3a7a4i: " 3HaNIEHO Yac TOMOreHi3alii 3a CKJ1aloM PO3IUIaBy CTaJli MiCis iHXeKLil y HbOro
[IOPOLIKOIOLiOHOro rpadiTy Ha [IBOX Pi3HUX METAIYPriiiHMX YCTaHOBKAX, 110 €KCIIyaTyoThcsl B ymoBax KK [TAO
" JHINIPOBCBHKUI MeTaNypriHuil Kom6i-Har iMm. [I3ep>KMHCBKOro". " BU3HAUY€HO paljioOHa/IbHI 3HaY€HHS 3MiHHUX
(paxTOpiB, WO 3a6€3Me4yI0Th MiHiMi-3allil0 TapaMeTPiB, SIKi XapaKTEPU3YIOTh TEIJIOBUI CTaH PO3IUIABY Ta MiABUILY-
10Th e(eKTUBHICTh Horo nepemiuryBaHHs Ha [TAT "EnexktpomeranyprifiHuii 3a-Bog, "[JHinpocnencrans” iM. A. M.
Ky3bmina".

2. Kabakov D. U. "Three-dimensional mathematical model of hydrodynamics and heat transfer in gas-liquid
continuum in a ladle-furnace while a melted steel is being processed". - Manuscript. Dissertation on the
competition of graduate degree of Candidate of Engineering sciences, specialty 01.05.02 - Mathematical design
and calculable methods. National metallurgical academy of Ukraine, Dnipropetrovsk, 2014. The results of
theoretical researches of hydrodynamic and heat-transfer process-es in multi-phase continuum, that have place
while a melted steel is being processed in a ladle-furnace, are presented to defense. The three-dimensional
mathematical model of conjugate hydrodynamics and heat transfer processes of melted steel in ladle-furnace was
built. Three-dimensionality allows to take into consideration the detailed geometry of a ladle and to investigate
such processes, as differential blowing through a few tuyeres or blowing through tuy-eres that are rotating. The
model is generalized to the case of effective-compressibility; this kind of approximation gives opportunity to take
into account the compressibility of the gas phase and of the continuum itself. Based on the model, new
mathematical model of transfer, dissolution and ho-mogenization of the powdered graphite, which is blown into
the melt, while it is being processed in a ladle-furnace, was built. With the use of the model next practical
problems were solved: " the time of homogenization of the melt composition after injection of the powdered
graphite on the two different metallurgical installations, that are exploited on the "PJSC Dneprovsky Integrated
Iron&Steel Works named af-ter Dzershinsky"; " optimal values of variable factors, that provide the minimization of
parame-ters, which characterize heat state of the melted steel and improve the effi-ciency of its mixing on "PJSC
Electrometallurgical works Dneprospetsstal named after A.N.Kuzmin".
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