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2. Energy Saving Operational Regimes and Designs of Regenerative Soaking Pits.

Pedepar:

1. Inceprariiio prucBsIY€EHO €HEPro36epeXeHHIO IIPY HarpiBaHHi 3/IMBKIiB y pereHepaTUBHUX HarpiBajbHUX
KoJiofAs134X. Ha OCHOBI cMCTEMHOTrO MiiX0y BU3HAY€Hi TPU HaKOiIbLI e(EKTUBHI HAIPSIMKUA €HEPro30€pesKeHHSI:
3HMKEHHS BTPAT METajly B OKAJIMHY, MiABUIIEHHS CTIKOCTI yCTaTKyBaHHS, 3HUKEHHS BUTPAT MaJnBa IJISIXOM
NOJIIMIIeHHS YTUIi3aLii Ternsa AuMoBuX rasis. OTprMaHo HaOIMKeHU aHaliTUIHUI pO3B'sI30K 3a/1a4i HarpiBaHHs
3JIUBKIB 3 ypaxyBaHHSIM OKUCJIIOBAaHHS, HA OCHOBI SIKOTO IIPOBEJIEHO AOCJiIPKEHHS BILJIMBY TEMI0Qi3UNUHAX
BJIACTMBOCTEN MeTajly Ta OKaJNHH, LIBUIKOCTiI OKACJIIOBAHHS, MiCIISl TEIJIOBU/IIJIEHHS [IPYU OKUCJIIOBaHHI Ha
dhopMyBaHHS TEMIIEPATYPHOrO I10JISI Ta OKAJMHOYTBOPEHHS. Pe3ysibTaTu OCIIiIPKEeHHS 0Ka3asy, 0 Ha
(opMyBaHHS TEMIIEPATYPHOTrO 110JIs i AMHAMIKY HarpiBaHHSI OCHOBHUIA BILJIMB MalOTh KoeQillieHTH
TEIIONPOBIIHOCTI MeTasy i po3mipu 3/11MBKa. PO3Mip OKaJIMHOYTBOPEHHS BU3HAYAETHCS BUIKICTIO OKUCIIIOBAHHA |
TPUBAJIICTIO HAarpiBaHHS NIpY TeMIIEPaTypi NoBepxHi 3/11BKa 6inb1 900°C, sIKa y CBOIO Yepry 3ajIeXKUTh Bif,

KoediljieHTa TernIoNpoBiAHOCTI 371MBKa. [HIIIi MapameTpu ¢/1abKo BIUIMBAIOTh Ha AOCJIIPKyBaHi [IpoLecy, y TOMY



4ucIli i Miclie BUIiZIEHHS TeIlla Bifl peaKlii OKACII0BaHHS MeTaly. EKCIIEpUMEHTalIbHO BUSHAYEHO PO3MIp
KOHCTaHTH MIBUIKOCTI OKMCJIIOBAaHHS METaJly 1711 YMOB HarpiBaHHS 3JIMBKiB BYIJIELIEBUCTOI CTaJli B pET€HEPATUBHUX
KoJI0751351X. PO3p061€HO, BUIIPOOYBAHO i BIIPOBAI)KEHO PEKMM HarpiBaHHS, SIKUY 3a6e3neuye eKOHOMIIO NainBa i
3HIDKEHHS BTPaT METaJly 3 OKJINHO0. PO3p06JieHi, TOCiiKeHi i BIpOBaJpKeHi HOBi KOHCTPYKILii HacaloK
pereHeparopis, o 3abe3nednsu NigBULEHHS TEMIIEPATypy HarpiBaHHs rasy i oBiTps, eKOHOMIIO NaauBa,
MiJBUIIEHHS CTiMKOCTI HaCalOK, MOKJIMBICTh Bi]MOBH BiJl BUKOPMCTAaHHS BUCOKOKAJIOPiHHOrO ra3y Npy OnasoBaHHi
KoJops3iB. Po3pobiiena i BUpo6yBaHa B IPOMUCJIOBUX YMOBAaX KOHCTPYKIIisl pereHeparTopiB, o 3ade3neuye

IBOCTAIiViHMI PEXXVM CIIQJIIOBAHHS rasy.

2. The dissertation is focusing on energy saving in the process of ingot heating in regenerative soaking pits. On the
basis of systemic approach three most efficient energy saving strategies have been determined: reduction of metal
losses in slag, en-hancing equipment stamina and minimizing fuel expenditure by better utilization of flue gases
heat. An approximated analytical solution for the process of ingot heating and oxidizing allowed to specify the
influence of thermophysical properties of metal and slag, of oxidizing velocity, location of heat radiation on the
temperature field and slag formation. The value of the constant oxidizing rate for carbonated steel ingot heating in
regenerative pits was obtained through the experiment. The heating regime ensuring fuel saving and reducing
metal losses in slag has been developed, tested and commercialized. New designs of regenerative fillings have been
worked out, investigated and put into practice. They allow to increase heating temperature of gas and air, t o save
fuel, to improve the filling resilience, to stop using high calorie gas for pit heating. The twostage gas burning design
of regenerators has been developed and tested on commercial scale.
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