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1. TligBummenHs eHeproedeKTUBHOCT] €J1IeKTPONYTOBUX I1eYeil

2. Increasing of the energy efficiency of electric arc furnaces

Pedepar:

1. O6'eKT moCIiIpKEHHS - TeJIOMacOOOMiHHI ITPOLIeCH IJIaBJI€HHS, IPU TEIJIOBil poOOTi IyroBux neyei. Mera
IOCJiIKEHHS - PO3BUTKY TEOPETUYHUX OCHOB TEIMJIOMACOOOMIHY CTOCOBHO IPOLIECIB IIJIABJIEHHS B €JIEKTPOAYTOBUX
rnedax. Metonu noCuaipKeHHs - MaTEMAaTUYHE MOJIEJIIOBAHHS: YMCEJIbHUY METO[ KiHIIEBYX Pi3HULb, METOT,
iHTerpasbHUX TOTOKHOCTE! (METOJ, KOHTPOJIbHOTO 06'eMy) IIpU Iepexoii A0 KiH1€BO-Pi3HULIEBUX aHAJIOTiB
BiANOBIIHUX JU(ePEHLINHNX PiBHSAHb. T€OPETHYHI i IPAaKTUYHi pe3yJIbTaTy - IPOLIECH TENJIOMACOOOMIHY i
MEXaHi3MU Nepefavi TENJI0TH, [0 MaIOTh MiClie Ha KOKHOMY €Talli TENJI0BOI poOOTH NYyTOBUX CTaJIENIaBUJIbHUX
neyey, 3 ypaxyBaHHS Ters10pisuuHUX 0COOINBOCTEH, SIKi iM nputamanHi. CPopMyIbOBaHO HAYKOBO OOI PYHTOBAHI
pexkoMeHpauii moao nigBuieHHs e(PeKTUBHOCTI BUKOPUCTAHHS eHepreTUYHUX PECYPCiB IIPU €JIeKTPOILIaBL B
IIPOMUCJIOBUX YMOBax. HoBu3HA - BlleplIe BU3HAUYEHO (PYHKIiOHAJIBHUH 3B'130K KOHBEKTUBHOIO TEIIJIOOOMIHY MiX
BiIXiZHAMU MIYHUMU ra3aMy, CTIKalOUUM Ha NOAMHY PiIKUM METaIOM, KOHBEKTHBHO-PaliallitHUM TETJIOOOMIiHOM 3

HAaBKOJIMIIHIM CepeloBUIIeM Ta pafialiiHUM TeIlJIo0O0MiHOM 3 eJIeKTPOJlaMU B 3arajlbHOMY TEIJIOBOMY OajiaHCi



II7IaBKY, 110 3a6e3nedye 6inbin 06rpyHTOBaHI PO3PaxXyHKHU MIPOLECiB TENJIOMAaCOOOMIHY B pO60YOMY ITPOCTOPI
IyroBuX neden. CTyIiHb BIIPOBA/PKEHHS - PE3YJIbTaT! BUKOPUCTOBYIOThCA y [T "[IHINpOA3€ep>)KUHCbKUN
crasnenuBapHuii 3aBon” BAT "[IninpoBaronmai" M. JIHINpoa3eps>KUHCHK 3i MOPiYHUM eKOHOMIYHUM edexTom 72000

rpH.; y HBII "[Ininpoeneprocrans” M. 3anopixoksi. ['any3b BUKOPUCTaHHS - MeTaypriiiHa IPOMUCIIOBICTb.

2. Subject of a study is heat and mass exchange of the meltings, which occur with the thermal work of arc furnaces.
Purpose of a study is development of the theoretical bases of heat and mass exchange in connection with the
processes of melting in the electric-arc furnaces. Methods of study are mathematical simulations: numerical
finite-difference method, the method of integral identities (method of control volume) upon transfer to the finite-
difference analogs of the corresponding differential equations. Theoretical and practical results - processes of heat
mass exchange and the mechanisms of the transfer of the heat, which occur in each stage of thermal work of arc
steel maiking furnaces with regard for its thermophizical features. The scientifically grounded recommendations
relative to an increase of the effectiveness of using the energy resources during the electrosmelting in the
industrial conditions are developed. Novelty - the functional connection of the convective heat exchange between
outgoing furnace gas, liquid metal flowing to the sole, convective-radiation heat exchange with the environment
and the radiation heat exchange with the electrodes in the total heat balance of the melting is for the first time
determined. This determinations are providing the more substantiated calculations of the heat and mass exchange
processes' in the working space of arc furnaces. The degree of introduction - results are used in DE
"Dneprodzerzhinsk staleplavilnuy zavod" of joint stock company "Dneprovagonmash” Dneprodzerzhinsk with the
yearly economic effect of 72000 grn.; in the science and production association "Dneproenergostal” Zaporozhye.
Field of uses - metallurgical industry.
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