Ministry of Education and Science of Ukraine
Ukrainian State University of Science and Technologies, Dnipro, 22 March, 2023

DOI: 10.34185/1991-7848.itmm.2023.01.005

OOCJIII>KEHHS METOAIB BUMIPIOBAHHS ®I3MYHUX ITOKA3HUKIB
®AKEJY JOTOPSIHHS IVIMOBUX I'A3IB,
SIK 3ACIb ITPOTHO3YBAHHS ITEPEBITY ®I3UKO-XIMIYHUX ITEPETBOPEHD
B ITPOLIECAX BUITTABKH CTAJII
T'ony6 T.C., Momuanos JI.C., Cemuxis C.I.
Incmumym uopHoi memanypeii im.3.1. Hekpacosa HAHY

KucHeBO-KOHBepTepHUI IpolleC 3aCHOBAHMIA Ha TiCHili B3aemMopil piakoi i
ra3oBoi (a3 i CyIpoOBOIKYETHCS BAYBAaHHSIM i1 BUIiJIEHHSIM 3HAUHOTO 00’€My TasiB,
SIKi IpM TeMmepaTypHMUX i XiIMiYHMX YMOBaxX KOHBEPTYBAHHS YTBOPIOIOTH (haKes Haf,
rOpJIOBMHOI0 KOHBepTepa. 3MiHa XapakTepy ¢dakeay TiCHO B3a€MOIIOB'SI3aHa 3
MpOILeCOM KOHBEPTYBAaHHS, OTXe, MOro MAOCHIAKEHHS ¥ KOHTPOJIb 3a XOJOM
MPOAYyBKM B  yMOBax peajbHMUX  BUCOKOTEMIIepaTypHUX  IIpOILieciB, €
aktyasibHUM [1-3]. TIpoTe, 3apeecTpyBaTu Ta IpoaHasizyBaTu ¢akesa BaskKo yepes
3HAYHy TeMIlepaTypy HaJ TOpJIOBMHOI0 arperaTty Ta BeJMKY KiJIbKiCThb MWy, IO
BUJIISIETHCS MiJl YaC MPOTYBKU.

B xomi mocnimkeHHs1 OyaM IMpoaHali30BaHi Ta HOC/TiIKeHi Ha J1abopaTOPHUX
YCTaHOBKaX, SIKi iMiTyBaaM OOMHUYHNMIA ra30Bui (pakes DoIaaoBaHHS, Pi3Hi MeToau
BUMIipIOBaHHSI (Pi3MUHMX MOKAa3HMKIB JIOrO CTaHy [4-6], Y TOMYy UMCJIi B yMOBax
3alMJIeHHST Pi3HOr0 XapakTepy: Teriolepenadi; CBiTMMOCTI y yabTpadioeToBOMY,
BUAMMOMY Ta iH(QpauepBOHOMY CII€KTpaX; e€JeKTPUYHi XapaKTepUCTUKMN.
BcTaHoBJ/IeHO, 110 Yepe3 MPUPOAHMI KOJMBAJIbHMUII XapakTep MOJyM'sSt HEOOXiIHO
iHTerpyBaTyu 3HaueHHs Pi3UUHMX XapaKTePUCTUK ITOJIyM I, OTPMMaHi 3a IOTIOMOTOI0
CrielliaIbHMUX OaTuMKiB. TaKOXK BCTAHOBJIEHO, IO BIUIMB BUCOKMX TeMIlepaTyp Ta
HasIBHOCTi YaCTMHOK IMWJIY CTBOPIOE JAOMATKOBY MOXMOKY y OTPMMaHHi pe3y/bTaTiB
ceHcopaMu, SIKi peeCcTpyIOTh TeIJIOBiIauy Ta CBITUMICTb dakey.

ITo TernoBigmayi Bif rmansaw4oro dhakeay BCTAHOBIEHO:

- mofaua 6yab-sIKOr0 TBEPAOTo MaTepialy 3 TeMIlepaTypoio 3HaUHO HIKUOIO 3a
TeMIiepaTypy ¢akejia HeraTMBHO BiIOMBAETHCS Ha TeIionepeaadi Bif pakena HaBiTh
Tpyu  Bi3yaJibHOMY 30iJbllIeHHI SICKPaBOCTi, OKpiM KOMIIOHEHTiB, M0 3[aTHi
OKCUJIIOBATHCS 3 BUJIIIEHHSIM TeIlIa;

- He 3aJIeXXHO BiJ cTymeHs YOpHOTU daKesia 3a peaibHUX TeMIIepaTyp IMpoliecy
KOHBEPTYBaHHS YacTMHKM ¢dpakiliero 5-200 MKM TPy MOTPAIISHHI B HbOTO MOXYTh
HarpiBaTUCS A0 TeMIepaTyp, 1110 HaOAMKY€EThCS 0 TeMITepaTypy CBiTiHHS;

ITo sickpaBOCTi (hakesy BCTAHOBJIEHO:
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- IIpu TOSBi y majaroyomy ¢akesi TBepaux ApioHux (dppaximis mopsaky 100-200
MKM) 4YaCTOK JOTO SICKpPaBiCTb MigBUIIYEThCSI, a OiMbmMX 3a (Qpakiielo -
3HMKYEThCA. [Ipy 11bOMY HaliMeHIINIi 3BOPOTHIN BIUIMB MaB MOKa3HUK Y@ CIIeKTpYy,
a HalbibIINIt — JEHHOTO CIIeKTPY;

[To eneKTpMUHUM XapaKTepucTuKaM (pakeny BCTaHOBJIEHO:

- BMUMIipIOBaHHS pi3HMIII TIOTeHIiamiB, 1o QopmyeTbcs Yy dakemai, Mae
mepeBary Imepej BUMipPIOBAaHHSIM eJIeKTPOIIPOBiTHOCTI uepe3 OTPMMAaHHS OiJbIll
BiATBOPIOBAaHMX IMOKA3HMKIB JOCTATHLOT'O PiBHS 3HAUEHHS;

- 3HAIOUM HeoOXigHMii piBeHb KMCHIO, II0 CTEXiOMETPUYHO HeOoOXimHmit mjis
MPOBeJeHHS ITOBHOTO OKMCJIEHHS ra30BO1 CyMillli, MOK/IMBO 3a PiBHEM eJIeKTPUYHUX
XapaKTepUCTUK CTBEP/IPKYBaTH PO MOBHOTY OKMC/I€HHS ra30BOi CyMillli.

3araJibHMII BMCHOBOK: HAMOi/JbII TOYHMM, IIBUAKICHUM Ta CTAOIIbHUM
MeTOIOM OTPMMAaHHSI XapaKTepUCTUKM CTaHy Tra3oBoro ¢akeny Ipu pobOTi B
KOPCTKMX YMOBax CTaleIlJIaBUJIbHOTO arperaty Moske OyTuM o0OpaHO MeTO[,
BUMIpPIOBaHHS Pi3HUIII CTBOPIOBAHMX NPUPOIHBO MOTeHIiaiB. [Ipy [bOMY MOKIMBI
JleKisibKa BapiaHTiB 3aCTOCYBAaHHS 1IbOI'O METOAY 3 PEECTpalli€l0 Pi3HMX MOKA3HUKIB:
MiX IIPOAYBHOIO (YpMOIO, SIK OOHMM 3 €JeKTPOJiB, Ta MiX iHIIMM €eJIeKTPOAOM,
BCTAHOBJIEHMM Ha TOPJIOBMHI KOHBepTepa Ta MiX (GypMOIO Ta PigKol BaHHOIO.
HaBemeHi BapiaHTU BMMipIOBaHHS €JIEKTPUUYHMUX ITOKA3HUKIB Oy/iIM BUIIPOOYBaHi Ha
71abopaTopHil BMCOKOTEMITEPATYPHOI MOAENi KMCHEBOTO KOHBEepTEpPa, BUTOTOBJIEHI
y macmTabi 1:30 BimHOCHO H0 mpomMuciaoBoro 160-T kouBepTepa. Ilig yac mpomgyBKu
TIPOBOAMJIM PEECTpaIlil0 He TiIbKM MPUPOAHO chOpMOBaAHOI pPi3HUIIi MTOTEHIlialiB , a
i psiay TEeXHOJIOTIUHMX ITIOKasHMKiB Tmpoiecy. Ha puc. 1 HaBegeHO XapaKTepHi
JiarpamMy OTpMMAaHMX 3apeeCTPOBAHMX MOKa3HMKIB. Big3HaueHo, 110 3apeeCTpOBaHi
eJIeKTPUYHI MOKA3HMKM He 3aJIeXKHO BiJ, MiCIlS peecTpallii MalOTb OOCTATHi OJs
aHalTi3y piBeHb, MpPOTe uepe3 HasBHi GayKTyallii, Mo 0OYMOBJIEHi ITOCTiiTHUM
aKTMBHMM PyXOM BCiX cepeOBUIIL B Meskax poO0UOro MpoCTopy arperary, He0o6XiiHO
MIPOBOAUTY yCEpeIHEeHHS 3apeeCTPOBAHMX MTOKA3HMKIB BIPOAOBXK MeBHOro vacy (30-
60 cek.). BctaHOB/IeHO, 1110 3MiHa y Yaci 3a XOA0OM IIPOAYBKU Pi3HUIII TPUPOTHOTO
MOTEeHIIialy y JIaHIl03i «pypMa - BaHHa» MOXe SIKICHO XapaKTepu3yBaTU pPiBeHb
CITiHEHHSI IIJIaKO-MeTasieBOoi BaHHM. [[0Ka30M IIbOrO CBiguMTh (AKT 3pOCTAHHS
1IbOTO MOKAa3HMKA Yy APYTriii MOJOBUHI MPOAYBKM, IO BiAMOBila€ 3HMKEHHIO PiBHS
iHTeHCMBHOCTI BUiJIEHHSI MWy (32 paXxyHOK (inbTpallii copmMoBaHMUM IIIAKOM).
[lflomo moOKasHMKA Pi3HUII MOPUPOSHMUX TIOTEHIia/liB y JaHIo3i «bypma -
TOpJIOBMHA»: TTIOKa3HUK A0Ope KOPEeCIIOHAYEThCS 3 TOKa3HMKOM SICKpaBOCTi dhaKkeny y
nigdypmeHiit obmacTi (peecTpallisi SIKOro y HOC/iIKeHi O0yla MOKIMBOIO 3aBASIKA

MIPUMYCOBOMY BMAAQJIEHHIO TIWIy 3 Ili€l 30HM): 3POCTAHHS PiBHS TMOKa3HMKA
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BiTIOBiZla€ 3pOCTaHHIO PiBHSI MOKa3HMKA SICKPABOCTi ¢dakesy i HaBmaku. Bimomo, 1110
MiIBUILEHHS SICKPABOCTi CBITiHHS (hakesy BilOyBAa€ThCS Y pasi MPOTiKaHHS MpoIecy
monamoBaHHs rasiB CO, 1o BigxonsTh 3 arperaty, 10 CO.. OTKe 3pOCTaHHS PiBHS
pi3HMIII MPUPOOHMX TOTEHIiAJMiB Yy JaHI03i «pypmMa - TOpPJOBMHA» 3a XOOOM

MIPOAYBKM MOsKe XapaKTepu3yBaTu sIKicHO Mpoiiec gomnantoBaHHs CO mo COs.
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Pucynok 1 — Tunosi giarpamu 3MiHM 3apeeCTpPOBaHUX IMapaMeTpPiB 3a 4aCOM MPOIYBKMU

TakumM UMHOM TIIpOBeJleHe [OCJi[IKEeHHSI MeTOMiB peecTpalii ¢isuuyHmx
MOKa3HUKIB MOJyM’s, 1[0 iMiTyBao OAMHUYHKI (aKkes MOMa/JIOBaHHS, BKa3aao Ha
IOLIJIbHICTD BUKOPUCTAHHS BUMIPY e€JeKTPUUYHUX XapaKTepuUCTuk akemny
JIOTOPSIHHST Ta3iB y SIKOCTI MapaMeTpy [Jisi KOHTPOJIIO mpolecy (a caMme pi3HMUII
MIPUPOJHUX TMIOTeHIlia/liB), HAMpUKIAL, OOIMAaJIOBAaHHS, 3aBASKM OIEPaTUBHOCTI
BU3HAUYEHHS, BiJICYTHOCTI CYTT€BOrO BIUIMBY Ha TOYHICTb BUMIPy HaIJIMIIKOBOI
TeMIiepaTypu i CTyIleHsI 3alujieHOCTi. BUnpoOGyBaHHS 3a3HAaueHOrO MeTOHy Ha
BMCOKOTEMIIEpATypHiii  Mofe/Ji  IOKa3ajo  BigMOBigHICTb  3apeeCcTpPOBaHMUX
eJIeKTPUUHUX XapaKTepUCTUK CUCTEeMMU «MpoayBHa d¢dypmMa — MeTajeBa BaHHa-
KOPITyC arperaTty» psay IPOIECiB, SIKi BiOYBAaIOTHCS 3a XOAOM IPOAYBKM B 00’eMi
arperaty. Illnsixom 3icTaBieHHSI OTPUMaHMX BUMIpPIOBAaHMX IIOKA3HMKIB i3
BCTAHOBJIEHUMM TOCTiITHMUM IIJITXOM MOKa3HMKAMM 3TiJHO 3aaHMUX 3@ TEXHOJIOTi€l0
napaMeTpiB BeJleHHS TPOAYBKM Ta TPaHMYHMMM 3HAUEHHSIMM MOKHA POOUTHU

BUCHOBKM, B 3JIEXKHOCTI Bif, iX BigxuaeHHS, Ipo HEOOXiJHiCTh, HAIIPUKIIA, 3MiHU
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ITOJIO’KEHHS PypMU IJIS1 TOCSTHEHHSI HeOOXigJHOro pesysbTaTy 3a IOKa3HUMKaMy abo
MPOBEJEeHHSI IHIIMX KOperyoumux oIepariin (Hampukiaag, I[ogadyi CUIyUYMX B
KOHBepTep i1 KOPUTYBAHHS CTaHy IIAKy) M OOCSATaTU KpaluX TeXHOJIOTiUHUX
pe3yJbTaTiB BeleHHS MIPOAYBKM METaJIeBOTO PO3IJIaBY.
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RESEARCH OF METHODS OF MEASURING PHYSICAL INDICATORS
OF FLUE GAS POSTCOMBUSTION TORCH AS A MEANS OF PREDICTING
THE COURSE OF PHYSICOCHEMICAL TRANSFORMATIONS
IN STEEL SMELTING PROCESSES
Golub Tetiana, Molchanov Lavr, Semykin Serhii
Abstract. The oxygen-converter process is accompanied by the release of a
significant amount of off-gases, that under the conditions of postcombustion form a
torch over the neck of the converter. Change the torch nature corresponds the
peculiarities of the heat blowing. However, it is difficult to register and analyze the
torch due to the significant temperature above the neck of the unit and the large
amount of dust released during the blowing. The paper presents the results of
physical modeling of methods of registration of physical indicators of flame,
simulating a single flare, such as heat transfer from a gas torch, luminosity
(brightness) in the ultraviolet, visible and infrared spectra and electrical
characteristics of the torch. It was indicated the feasibility of using the measurement
of electrical characteristics of the gas flare as a parameter to control the process
(namely the difference of natural potentials), such as postcombustion, due to
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efficiency determination, the lack of significant impact on the accuracy of
measurement of excess temperature and the degree of dust.

Testing of this method on a high-temperature model showed compliance with
the registered electrical characteristics of the system “blowing lance - metal bath-
body of the unit” of a number of processes that occur during the blowing in the
volume of the unit. By comparing the obtained measured indicators with the
experimentally established indicators according to the parameters of technology and
limit values, it is possible to draw conclusions, depending on their deviation, about
the necessity, for example, change the position of the lance to achieve the desired
result or perform other corrective operations and achieve the best technological
results of the metal smelting.

Keywords: physical modeling, oxygen converting, off-gas afterburning flame,
physical characteristics of the flame, natural electric potential difference in the
oxygen converter.
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