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Tema gucepranii:

1. TligBumenHs e(peKTUBHOCTI poOOTU pereHepaTUBHUX [leYell Ha OCHOBI BL,OCKOHAJIEHHS MaJIMBOCIAJIIOBAJIbHUX
IIPUCTPOIB i peXXMMIB HarpiBy 3/IMBKiB

2. The increase of efficiency of regenerative furnaces operation by improving of fuelburning devices and heating
conditions of ingots

Pedepar:

1. Inceprauiiina po60Ta NpUCBSY€HA MUTAHHSIM MiIBULIEHHS SIKOCTi i eHeproedeKTUBHOCTI HarpiBy 37IMBKiB,
IOCJIiIKEeHHIO i po3po061ii HOBUX NaJIMBOCIATIOBAJILHUX [IPUCTPOIB pereHepaTuBHUX HarpiBajabHUX I1e4el, pexxumy
HarpiBy 3JIMBKIB 3 HE3aTBEP/IiJIOI0 CEPLIEBUHOIO, SIKUI rapaHTye 6€3I1€4YHi YMOBU ITPOKATKY iX Ha OJIIOMIHTY.
Po3po6eHa i peanizoBana Ha EOM TpuBHMipHa MaTeMaTU4HA MOZENb TEIIOQPI3NIHNX IPOLECIB B pereHepaTUBHIN
KaMepHill 11e4i Ha OCHOBi Cy4YaCHUX YMCEJIbHUX METOiB. Mozesb 103BOJIsI€ AOCiIKYBAaTU TypOYJIEHTHUI PYyX Ta3iB
B Il€4i, TOpiHHS NaJIMBa, KOHBEKTMBHUM i pafialiiiHuii TeNI006MiH (3 ypaxyBaHHSIM CEJIEKTUBHOCTI
BUIIPOMIHIOBAaHHS JVMMOBUX Ia3iB) i HarpiB BUPOOiB 3 ypaxyBaHHSIM KOHCTPYKLii 1aJbHUKOBOTO MPUCTPOIO.
BHMKOHaHO MaTeMaTUYHE MOZEJIIOBAHHS PYXY Ia3iB B pereHepaTMBHOMY HarpiBaJlbHOMY KOJIO[S3i 3 OHUM

LIEHTPaJIbHUM IaJIbHUKOM, BU3HaY€Hi 0COOJIMBOCTI TOPIHHS NMaInBa [JIs1 JaHOi KOHCTPYKLI 1aJIbHUKOBOT'O



IPUCTPOIO. BCcTaHOB/IEHO, IO B pO60YOMY IIPOCTOPI I1€di BiICyTHE 3BMYaliHe (paKeJIbHEe TOPiHHS 1alUBa, 8 BUHUKAE
posrogineHe ropiHHs B 00'eMi neyvi. Pe3ynbTaTy MaTeMaTUYHOIO MOJIE/IIOBAHHS PyXY rasiB MiATBEPAKEHI 3a
IIOIIOMOTOIO TiJIpaBjIiYHOrO MOJEJIOBAHHY, A PE3YJIbTaTH MOJEJIIOBAHHS HATrPiBY 3JIMBKIB i TBEPIKYIOTbCS
IIPOMUCJIOBUM JOCJIIPKEHHSIM POOOTU PEr€HepaTUBHOrO HAarpiBaJIbHOTO KOJIOZ3S! 3 OJHUM LIEHTPAJIbHUM
najbHAKOM Liexy Bitominr-1kom6inary "ApcenopMitran Kpusuii Pir'. 3anponoHoBaHa HOBa KOHCTPYKILList
I1aJIbHUKOBOTO IIPUCTPOIO [JIs1 pereHepaTUBHOI KaMEpHOI 1edi 3 IaJIbHUKOM B LIEHTPI IOy, 110 3a6e31edye BUCOKY
SKICTb CNJIIOBaHHS N1aJIUBa [P MEHIIOMY KoeQillieHTi BUTpaTy NMOBITPS i 6isbll piBHOMIDHUIT HarpiB 3/71MBKiB
3aBIAKY NIOKPALIEHIN UUPKYJIALii MYHUX rasdiB. 3 BUKOPUCTAHHAM PE3YJIbTaTiB KOMII'IOTEPHOIO MOJIE/IIOBAHHS
TBEPAiHHS 3JIMBKiB KUIJISTYO] | HAMiBCIIOKIMHOI CTasli BiJ, MOMEHTY PO3JIMBaHHS JIO IOCAy B HarpiBaJbHUN KOJIOISA3b
i IOA/IbIIOTO HArPiBY 3JIMBKIB 3 HE3ATBEPIJIO CEPLEBUHOIO B HATPiBaJIbLHOMY KOJIOZSI31, 3alIPOIIOHOBAHU PEKUM
HarpiBy, 110 4O3BOJISIE MAKCUMAJIbHO TOBHO BUKOPUCTOBYBATH TEIJIOTY HE3aTBEPAiJIOl YaCTUHU 3JIMBKA i OTHOYACHO
rapaHTyBaTy [MOBHE TBEPLiHHS Nepe], BUAAYEIO 3/IMBKIB B TPOKaT. KJll04OBi C10Ba: MaTeMaTUYHE MOZEJIIOBAHHS,

CIIaJIIOBAaHHS [1aJ1MBa, eHEepro30epesKeHHs!, peXXKMMHU HarpiBy, TeIJIOOOMIH, pereHepaTyBHA IIid. .

2. The thesis is dedicated to enhancing the quality and efficiency of thermal heating of ingots, study and
development of new regenerative burner of heating furnaces, heat treatment of ingots with a liquid core, which
guarantees safe rolling. Three-dimensional mathematical model of thermal processes in the regenerative furnace
chamber on the basis of modern numerical methods was developed and implemented on a computer. The model
allows to investigate the turbulent flow of gases in the furnace, fuel combustion, convection and radiation heat
transfer (including radiation selectivity of flue gas) and heating products in view of the burner design.
Mathematical simulation of gases motion in regenerative soaker with one central burner was carried out, certain
features of fuel combustion for this burner design was determined. It was established that the ordinary torch
burning of fuel is absent in the working space of the furnace, and distribution combustion is arisen in the furnace
volume. The results of mathematical simulation of gas motion were verified by hydraulic modelling, and the results
of heating ingots simulation were verified by study of industrial regenerative soaker with one central burner of
Blooming-1 department of industrial complex "ArcelorMittal Kryviy Rih". A new design of burner for regenerative
furnace chamber with a burner in the centre of the hearth was proposed, it ensures high quality of fuel
combustion at a lower ratio of air flow and uniform ingots heating due to improved circulation of furnace gases.
The heating conditions for ingots were proposed using the results of computer simulation of ingots solidification
of rimmed and half tranquil steel from the moment of casting to its putting into soaker with subsequent heating of
ingots with non-solidified core in the soaker, it allows use to the maximum the heat of non-cured part of the ingot
and ensure complete ingots solidification before rolling. Key words: mathematical modelling, fuel combustion,
energy efficiency, heating conditions, heat transfer, regenerative furnace.
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