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1. Po3po6ka eHeproedeKTHBHOI TeXHOJIOTii KOMOIHOBaHOI TPOIyBKM KOHBEPTEPHOI BAHHU KUCHEM Ta HEUTPAJIbHUM

ra3om 3 BUKOPUCTaHHSM 0araTosipycHux gpypm

2. Development of energy-efficient converter tub combined blowing technology with oxygen and neutral gas using
multideck tuyere

Pedepar:

1. TexHosoriyHUH npouec KOM6iHOBaHOI IPOYBKY KOHBEPTEPHOI BaHHU KUCHEM i HelTpasibHUM razoM. Haykose
OOIPYHTYBaHHS I po3po06Ka HOBOI eHeproepeKTUBHOI TEXHOJIOTii KOMOIHOBaHOI IPOJYBKU KOHBEPTEPHOi BaHHU
KUCHEM i HETpPaJIbHUM ra3oM (a30T, aprOH) 3 BUKOPUCTAHHSIM HOBOI KOHCTPYKIii 6araTosipyCcHoOI pypmu, o
3abe3nedye cTabibHUI IIPOLeC IPOAYBKY; OJIIIIEHHS IIPOLIECiB MJIaKOyTBOPeHHs i nedocdopatii metany;
nifgBUIEeHHS e(PEeKTUBHOCTI ONaII0BaHHs BiIXiIHUX rasiB; 3a1106iraHHs iHTEHCUBHOMY 3aM€ETaJIl0BaHHIO
TEXHOJIOTIYHOIO YCTATKyBaHHSI; 3HIKEHHS BUTPAT YaBYHY I IIJIAKOYTBOPIOIOUMX MaTepiasiB; MiABUILEHHS
[IPOAYKTUBHOCTI KOHBEPTEPA B CUPOBUHHUX YMOBaX METaypPriiHoi ranysi YKpainu. Metogu: TepMOIMHAMIYHOTO

aHasi3y, Teopii MeTaIypriiHuX MPOLECiB, XOJIOAHOTO 1 BUCOKOTEMIIEPATYPHOIO MOJIE/IIOBAaHHS. YIIepIue 3



BMKOPHCTaHHSIM BUCOKOTEMIIEPATYPHOIO MOJEJIOBAHHS OTPUMAHO paHille HeBiloMy iHpOopMalilo om0
rizporazofMHaMivHUX i TEMIJIOMAaCOOOMIHHUX MTPOLIECIB, 110 BiIOYBAIOTHCS Ha TIOBEPXHi KOHBEPTEPHOI BaHHU IIifi 4ac
IIPOJYBKY Y€pe3 HOBY KOHCTPYKIiIO TPUAPYCHOI (GypMU IPYIIOI0 HAJ[3BYKOBHUX i IBOMa IpyIliaMy 3ByKOBUX KMCHEBUX
CTPYMEHIB, 10 (POPMYIOTbCS 4-Ma comtamu JlaBass i 8-Ma UUIIHAPUYHMMY COIJIAaMU ABOPSIAHOIO HAKOHEYHNMKA Ta
BEPXHIM 8-MU COIJIOBUM 6JIOKOM BiJ[[IOBiJHO 32 Pi3HOTO PiBHSA CIiHEHOI IIJIaKOMeTasIeBoi eMyJibcii. 3a
pe3yJibTaTaMy BUCOKOTEMIIEPATYPHOIO i TEpPMOJMHAMIYHOTO MOJEJIIOBAHHS IOBEIEHO, IO 32 YMOBHU
IoNepeyKEHHS BUCOKOTEMIIEPATYPHOTO BIJIMBY (paKeJliB LOMNANIOBaHHS HAa PYTEPiBKY Ta 3MEHILIEHHS]
3aMETaJl0BaHHS CTOBOypa (ypMU I TOPJIOBUHU KOHBEPTEPA € 6ifbIll e)EKTUBHUM ONATIOBAHHS MOHOOKCULY
BYIJIELI0 Y HAaBKOJIOQYPMEHOMY "CBUIIOBOMY" KaHaJli, 3 (OpMyBaHHSM Ha IIJISIXY BUXITHUAX 3 MEX PeaKLifHOI 30H1
ITIOTOKiB MOHOOKCHUY BYIJIELIO 11 METAJIEBUX KpPaIleJb 3yCTPIiYHO CIIPSIMOBAHOI ITOJBIMHOI 3aBiCH 3ByKOBUX KMCHEBUX
CTPYMEHIB 3 PO3IIMPEHHSIM B HUX 06J1acTeil 3i MBUAKICTIO Bif 5 10 12 M/c. Yriepiie HayKOBO OOIPYHTOBAHO Ta
€KCIIepUMEHTAJIbHO MiITBEPIPKEHO HOBUI CIIOCI6 KOMOIHOBAHOI ITPOIyBKY KOHBEPTEPHOI BAHHU 3 BUKOPUCTAHHSIM
TpusipycHoi Gypmy, 110 3a6esrneuye iHTeHcudikallilo IIakoyTBOPEeHHs U BUupaneHHs GocPopy, 3HUKEHHS BUTPAT
YaBYHY I IIJIaKOYTBOPIOBAJILHUX MaTepialiB, MifiBUIIEHHS €(DEKTUBHOCTI NONAJIOBAHHS BiIXiqHUX rasis i3
3aro6iraHHsM JIOKQJIbHOTO 3HOCY (yTepiBKYU Ta iIHTEHCUBHOTO 3aMeTaI0BAaHHS CTOBOYpa (pypmHU i TOPJIOBUHU
KOHBepTepa. Po3p06s1eHO i1 06IPyHTOBAaHO METOJMKY PO3PAXYHKY OCHOBHUX KOHCTPYKTUBHUX IapaMeTpiB
TpusipycHoi Gpypmu. [1y1s1 ymoB poboTu 160-1 koHBepTepis [TAT "AMKP" BUroTOBJIEHO I 3alIpONIOHOBAHO 0
BIIPOBA’)KEHHS pO00Yi KpECJIEHHSI HOBOI KOHCTPYKLii TPUSIPYCHOI (PypMU Ta TEXHOJIOTIYHI pEKOMEHAaLlii 3
IyTTEBOTO i1 MJIaKOBOTO PEKMMIB BeJleHHSI KOMOIHOBAHOI IIPOIyBKY KOHBEPTEPHOI BAHHU 3 {i BAKOPUCTAHHSIM.
PesynbTaTu gucepranifiHoi poOOTH TaKO>K PEKOMEH/I0BaHi 1151 BUKOPUCTaHHS Ha 250-T KoHBepTepi N2 2
"JHINpOBCBHKOTO MeTalypriliHoro komo6inary" (M. Kam'sHcbke). HaBeneHi y nucepTauiiiHiil poboTi pesyabTaTu
IOCJIiIPKEHb PEKOMEHIYIOThCS [1J11 BUKOPUCTAHHS il 4ac NOJasblIoi pO3pOOKY aBTOMAaTU30BAaHMX CUCTEM
PEryJIOBaHHS Ta iHTEJIeKTyaJIbHUX CUCTEM MiATPUMKYU IPUNHATTS pillleHb AJ1s YIIPaBiliHHS IPOLecoM KOMOGiHOBAaHOI

IIPOJIyBKY KOHBEPTEPHOI BaHHMU.

2. Technological process of combined oxygen and neutral gas blowing in a converter tub. Scientific proof and
development of a new energy-efficient technology of a combined oxygen and neutral gas (nitrogen, argon) blowing
in a converter bath with the use of a new construction of a multi-deck tuyere, which provides a stable purge
process; improvement of the processes of slag formation and dephosphation of metal; increase efficiency of gas
waste burning; prevention of intensive dumping of technological equipment; reduction of expenses for cast iron
and slag-forming materials; increase of productivity for Ukraine metallurgical industry. Methods: thermodynamic
analysis, the theory of metallurgical processes, cold and high-temperature simulation. For the first time we've got
new information about hydro gas dynamics, heat and mass exchange processes which happen on the surface of
the converter tub during blowing through the three-deck tuyere of a supersonic group and two groups of sound
speed oxygen jets, formed by four Laval nozzles and eight cylindrical nozzles with a double-pointed tip and an
upper 8-nozzle block, respectively, for different levels of the smelter-metal mixture foame. Based on the results of
high-temperature and thermodynamic modeling, it is proved that, under the condition of high-temperature the
effects are afterburning torches on lining, reduction of the scraping of the lance barrel and the converter throat,
and a more efficient burning of carbon monoxide around-tuyere "fistula" channel, with the formation of carbon
monoxide fluxes and metal droplets formed by a counter-directed double curtain of sound oxygen jets with the
speed expansion area of 5 to 12 m / s. For the first time we've got scientifically proven a new method of combined
purging of a converter bath using a three-deck tuyere, which provides a increase of slag formation and removes
phosphorus, reduces consumption of cast iron and slag-forming materials, increases the efficiency of afterburning
of waste gases preventing local deterioration of the lining and intensive scraping of the tuyere barrel and
converter throat. Main construction parameters of three-deck tuyere calculation method are developed and
proven. Production drawings of new three-deck tuyere construction and technical recommendations on blowing
and slag modes of converter tub combined blowing using such tuyere for PJSC "ArcelorMittal Kryvyi Rih" 160-ton
converters are created and proposed for implementation. The outcomes of this thesis are also recommended for
use on 250-ton converter N°2 of Dneprovsky metallurgical combine (DMK, Kamenskoe Dnepropetrovsk region).



The research results presented in this thesis are recommended for use during further development of automated
control systems and intelligent decision support systems for the management of the combined blowdown process
of the converter bath.
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