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IacrutyT yopHoi meranyprii iM. 3.1. Hekpacosa HAHY, m. ninpo

JOCIIZKEHHSA OI3NYHUX XAPAKTPUCTUK CTPYMEHIB, IO BUTIKAIOTDH
I3 COIIEJI KOTEPEHTHOTI'O TUITY

Ocnogrum Kepyiouum GaKxmopom y KUCHEBOMY KOHGEPMYBAHHI 13 8EPXHbOI NPOOYEKOIO €
CMPYMiHbL KUCHIO, WO 3AHYPIOEMbCA Y Memanesy GaHHy ma CHpUsie NPOMIKAHHIO Meni0-macooOMiHHUX
ma ximiunux npoyecig. Ilpumamanui cmpymenio KUCHIO XapaKxmepucmuku cmeopioe HaKOHeYHUK (ypmu
i3 connamu, sKi MOJNCYMb GIOPIZHAMUCS 3d KOHCHMPYKYIEI 3ANeHCHO 610 3a0al, Wo B0HU GUPILULYIOMD.

YV enexmpomemanypeiiiniti eanysi 3a0na 3a0e3neyents enubOOK020 NPOHUKHEHHSI CIMPYMEHsL Ku-
CHIO Y PO3NIA8 Ma NOKPAWEHHSI NPOYecie nepemiuly8ants GaHHU GUKOPUCTNOBYIOMb KO2EPEHMHI CON-
24, WO CKAA0aomsCsl i3 YeHmMpaabHo20 CONa Oasl NOOAYi OCHOBHO20 KUCHEB8020 CIMPYMEeHs Ma HABKO-
JUUHBO20 KINbYE8020 CONAA 0Jisl NOOAYT 3aXUCHO20 2a3y, nepesadicHo memany. Taka KoHCmpyKyis co-
nia, 32i0H0 HAAGHUM ONYOLIKOBAHUM OAHUM, 3a6e3neuye NOO0BIHCEHHI OCHOBHO20 CMPYMEHs i3 30e-
DEIHCEHHAM U020 IMRYIbCY.

Y pobomi nasedeni pesyromamu 0OCHIONCEHHs 3d OONOMO20I0 MOOUPDIKOBAHO20 PIOUHHOZ0
Manomempa ocobnugocmetl Oii CMpPYyMeHia, w0 BUMIKAIOMb i3 CONel KO2ePEeHMHO20 Mumny pisHoi
KOHCMPYKYIT (cnisgionoulen s 3068HIUHb0I ma yeHmpanoHoi yacmun 25, 50 ma 75 %) 6 ymosax npo-
0Y6KU, WO BION0GIOAI0Mb YMOBAM NPOOYEKU 36€pPXy NPU KUCHE8OM) KOHeepmysanHi. I[Iposedene doc-
JOICEHHST 00360IUN0 6CMAHOBUMU, WO Npu yacmyi nepugepitinoi vacmunu o6inoue 50 % ocHo8HOW0
KepyIoyoIo aHKOI0 CMPYMeHsi € YeHmpaibHe COnN0, d Npu MeHwil yacmyi — nepugepitina winunna
yacmuna. Cmpymeni, wo 8UmMiKaioms i3 conei KO2epeHmHo20 muny i3 yacmxorw nepugepiiinoi uac-
munu Oinowe 50 %, maroms Oitbuty cury Oii HA PIOUHY Y HOPIGHAHHI i3 cunoio Oil 8i0N0GIOH020
YEHMPATbHO20 CONAA, Ha eeaudury 6i0 33 0o 74 % sionocuo. Koncmpykyis conen i3 uacmxoio nepu-
Gepitinoi vacmunu nopaoky 25 % npakmuuno He CmMeoploe YMos 0Ji NOKPAWEeHHs CUIO8UX XapaKme-
PUCIMUK CIMPYMEHTO.

3a pe3yromamamu 6CMAanHOBIEHUX GUCHOBKIB MOICIUBO PEKOMEHOYBAMU GUKOPUCMAHHS CONel
KO2EpeHMH020 muny i3 4acmorw nepughepiunoi uacmunu oirvwe 50 % sx conen, Hanpuxiao, Opy2o2o
PAOY 8epXHill NPOOYSHUX PYPM, WO YUHAML ULIAKOYMBOPIOIOYUL GNIUE, CHPUSIOUU KPAUOMY NPOHUK-
HEHHIO Y PO3NAA8 Y NOPIGHAKHI 13 8I0N0GIOHUMU YUTTHOPUMHUMU, SKI IHMEHCUDIKysamumyms npoyecu
nepemiuy8ants ma opmy8anHs WiaKy y aHHI.

Knrouosi cnosa: xucheguii kongepmep, 6epxts npooyeKa, COnla KO2epeHmMHO20 Muny; KOHC-
mMpyKyis conaa; cuia 0ii cCmpymeHsi.

The main controlling factor in oxygen converting with top blowing is the stream of oxygen,
which penetrate the metal bath and promotes the flow of heat, mass exchange and chemical processes.
The inherent characteristics of the oxygen jet are created by the nozzle tip with nozzles that may differ
in design depending on the issue they solve.

In the electrometallurgical industry, coherent nozzles consisting of a central nozzle for supply-
ing the main oxygen jet and a surrounding annular nozzle for supplying shielding gas, mainly me-
thane, are used to ensure deep penetration of the oxygen jet into the melt and to improve the mixing
processes of the bath. This design of the nozzle, according to available published data, ensures the
elongation of the main jet while preserving its momentum.

The paper presents the results of a study using a modified liquid manometer of the features of
the action of jets flowing out of nozzles of a coherent type of different designs (the ratio of the outer and
central parts of 25 %, 50 % and 75 %) under blowing conditions that correspond to the conditions of
top blowing during industrial oxygen conversion. The conducted research made it possible to establish
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that when the share of the peripheral part is more than 50 %, the main controlling link of the jet is the
central nozzle, and when the share is smaller, it is the peripheral slotted part. The jets flowing out of the
nozzles of the coherent type with the share of the peripheral part more than 50 % have a greater force
of action on the liquid compared to the force of action of the corresponding central nozzle, by the
amount from 33 to 74 %relatively. The design of nozzles with a share of the peripheral part of the order
of 25 % practically does not create conditions for improving the power characteristics of the jet.

According to the results of the established conclusions, it is possible to recommend the use of
nozzles of the coherent type with a share of the peripheral part of more than 50 % as nozzles, for ex-
ample, of the second row for top blowing lance, which have a slag-forming effect, contributing to bet-
ter penetration into the melt compared to the corresponding cylindrical ones, that will intensify the
processes of mixing and slag formation in the bath.

Keywords: oxygen converter, top blowing, coherent type nozzle, nozzle design, jet force.

IHocTanoBka mpo0JjemMn

[lin 9ac KUCHEBOrO KOHBEPTYBaHHS 3 BEPXHBOIO MPOAYBKOIO HIBHIKICTh Ta IHTEHCHBHICTD
MPOTIKaHHS Maco- Ta TEIUIOOOMIHHUX MPOLECIB MEPII 3a BCE 3aJICKHUTH Bil OCOOIMBOCTEN TyTTHOBUX
napamerpiB. [Ipu crainiéi BUTpaTi KHCHIO, IO PErJaMEHTYEThCS TEXHONOTIYHOIO iHCTPYKIIEIO Ta BU-
3HAYAa€ThCSA MOXJIMBOCTSIMH Ta30IPOBOAY MiANPHUEMCTBA, KEPYIOUMM YMHHHUKOM TIPH BHPOOHHITBI
cTaji cIyrye MojaoxeHHs QypMH BiTHOCHO PiKOi BAHHU Ta KOHCTPYKIIsS comned (ypMEeHOro HaKOHed-
Huka [1—3]. OcTaHHi BUKOPUCTOBYIOTHCS IJIsl CTBOPEHHS OCOONMBHX YMOB BUTIKaHHS rasy IJsl 3a-
Oe3reveHHs SKICHOTO NMPOHUKHEHHS Ta MEpeMilllyBaHHS BaHHU, IIBUIKOrO YTBOPEHHS Ha MOBEPXHI
nUIakoBoi ¢asu, Mo YUHUTUME padiHyBalbHy Iil0 Ta 3aXHCTHTH BiJ BTpaT MeTany i3 Opu3kaMu Ta
IMHJI0OM, Ta 3a0e3MeuyuTh gonanoBanfds Buxigaux razis CO mo CO..

AHaJIi3 0CTaHHIX JOCTITKEeHb Ta MyOJriKkanii

Ha Tenepimniii yac icHye 6araTo pi3sHOBHIIB KOHCTpYKUil comnen [4—S5]. [Iporte nmpu BuKopuc-
TaHHI Hail BIATIMIUX 3 HUX TUTbKH 2 % eHeprii mepenaeThcs Bij KUCHEBOI (ypMH 10 BaHHH [6—7],
IpUYOMYy OUTBIIICTH BTpAT BiAOYBaeThCS Ha MEXI PO3MOJLy ras-piavHa. B 3a3HadeHOMy KOHTEKCTi
oco0nrBe Micle 3aiiMaroTh CKJIJIEH] COIUIa, IO MaroTh OyOOBY 3 JEKUIBKOX EIEMEHTIB, sIKi pa3oM
CTBOPIOIOTH YMOBH ISl BUPILIEHHS pi3HUX 3aBAaHb [8—9]. 3BnuaiiHi Hag3ByKOBi CTpPyMEHI, IO BHTi-
KaloThb 13 comen JlaBans MaroTh OOMEKEHHS 3a JOBXHUHOIO IOTEHIIAILHOTO AJjpa CTPYMEHSI, 110 YHHHUTh
CHJIOBHH BIUIMB Ha BaHHY Ta CTBOPIOE 3HAYHE NMPOHUKHEHHS 1 NepeMilllyBaHHS BaHHH. Y TOH )K€ dac
CKJIaJICHI COIUIa KOT€PEHTHOTO THUIYy MAlOTh MOJBIHHY CTPYKTYpPY: LIEHTPaJbHHUN HAA3BYKOBHH MOTIK
OrOpHYTO NeprudepiiHUM KUIBLEBUM CTPYMEHEM, IO 3MEHIIYE 3aXOMJICHHS HaJ3BYKOBHM OCHOBHUM
CTPYMEHEM KHCHIO 30BHIIIHBOIO HABKOJIUIIHBOIO CEPEOBUINA, IO YMHUTH €(EKT raabMyBaHHSI, 3a-
TPUMYIOUH OCJIA0JICHHS MIBUAKOCTI OCHOBHOTO CTPYMEHSI KHCHIO Ta MiJBHUILYIOYH YAApHY 31aTHICTh
B3aeMoii ctpyMens 3 po3miaBoM [8—11]. Kpim Toro 3a nanmmu [12—14] rmubuHa TyHKH Ta cHiia
BIUIMBY CTPYMEHS 30UIBbIIYEThCS i3 30UIBIICHHSAM BUTPAaTH KUCHIO Ha mepudepiiiny yactuny (Ha 6 %
npu 30inbIIeHHi y 1,8 pa3u BUTpaTH KMCHIO), @ 3racaHHs LIBUIKOCTI OCHOBHOTO CTPYMEHS KUCHIO Bil-
OyBa€eThCs MOBUIBHIILE Ta TOBXKHHA SIIpa OCHOBHOTO CTPYMEHS KUCHIO 301bIryeThes Ha 30 %.

®opMyTIOBAHHA METH AOCTITKEHHS

[IpoBeneHHs HOCHiIKEHHS BIUTUBY YMOB (DOpMYBaHHS CTPYMEHIB KOT€PEHTHOI'O THITY (4aCTKH
nepugepiiiHol YaCTHHM Ta THCKY, IO MOJAETHCS Ha Hel) Ha CHIIOBI MOKa3HUKKM CTpyMeEHs (y TOMY 4u-
CTi y MOPiBHSHHI 13 IMTIHAPUYHUME COTUIAMHU) 321151 BUBHAYCHHS MOXKIIUBOCTI Ta JOIUIBHOCTI X BU-
KOPHUCTaHHS MPH MPOAYBIIi 3BEPXY AJISl YMOB KUCHEBOTO KOHBEPTYBAHHSI.

Bukiiax ocHoBHOrO MaTepianay

JocnigKeHHs MpoBeAeHo 3a JOIOMOT0I0 MOAH(IKOBAHOTO PIJMHHOTO MaHOMETPA Ta METOJIH -
KM, 3anponoHoBaHux y [15]. Jist gocnimkeHHs Oyau BUTOTOBIICH] COIIa KOTEPEHTHOrO TUITY 3 4acT-
kot mepudepiiinoi wacTuuu 25 % (giamerp nentpanbHOi wactuHE 2,8x107 M), 50 % (miamerp
nenTpabHol yactuun 2,4x107M) Ta 75 % (miameTp ueHTpansHOi yacTHHA 1,6%107M) i3 3aransauM Ta
PO3IOUTEHUM MiABEJCHHSM Ta3iB J0 KOXKHOI YAaCTUHU Ul OLIHKH BILUTUBY BUTpATH, IO MOAAETHCS HA
nepudepiiiHy yacTUHy Ha 3arajibHi CHJIOBI MOKa3HUKHU cTpyMeHs. OcoOMUBICTIO LUX comeln OyIo Te,
110 BOHM MaJIi OJHAKOBMI JiaMeTp 30BHIIIHBOT yacTHHM corma (3,5%107M) Ta ofHaKoBHil eKBiBaICH-
THuit giamerp (3,2x107 m). TIpy KOCTIKEHH] COMeN 3 PO3UIEHOK MOJAUEIO Ta3y MOBITPs MOJABABCS
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i3 0OpaHKUM CTaJuM MOKAa3HUKOM THCKY Ha IEHTpajJbHY YaCTHHY, a Ha mepudepiiHy — 31 3MIHHUM
trckoM Big 50 mo 400 xIla. Pobora mocmigHuUX coren mopiBHIOBajacs i3 poOOTO MUITIHIPHIHUX CO-
nien giamerpom 2,8, 2,4 ta 1,6% 10° m.

3000

-A
-B
-C

250 300 350 400
Cuna TucKy razy, klla
E75% ®50% ®m25%

Puc. 1. Cuna fii ctpymeHs, 110 BUTIKa€ i3 comen
KOTEPEHTHOr0 THITY NP YacTii nepudepiiiHol yacTHHH
A—75%b,B— 50 % ta C— 25 % npu oHAKOBO-
MYy THCKY Ha BHYTPIIIHIO Ta 30BHIIIHIO YaCTHHH COTIEN

Ha nmepmomy erami Oymno mocai-
JOKEHO OCOOJIMBOCTI HMPOIYBKM Kpi3hb CO-
IUIa KOTEPEHTHOTO THITY 3 TOYKH 30pY
cwm ix ail Ha pinuny. /s ananizy Oymnu
BHUKOPHUCTaHI pe3ylbTaTd PoOOTH COIen
mpu TUCKY rasy oOunbire 250 klla, 3amis
3a0e3medeHHs] YMOB MpPOLYBKH 13 Haj-
3BYKOBUMH CTPYMEHSAMH (YMOBH IOCST-
HEHHS IIBHJKOCTI Ta30BOr0 CTPyMEHS
1,5—2 M). [Ina xoHCTpyKuii comen i3
PO3IUIBHOIO TOJAYel0 razy Ha KOXHY
gacTHHY OyJ0 pO3paxoBaHO 3MiHY CHUJIH
Iii CTpyMeHIO Tpu 301UIbLIEHH] THCKY Ha
KOXKHY OKpPEMY YacTHHY MpPHU TMOCTiiHO-
My THUCKOBI Ha IHIIy 4acTHHY cora. Pe-
3yJIbTaTH HaBeneHo Ha puc. 1—2. Ilepm
3a BCE CIiJl BiJ3HAYUTH, IO TPU 3MEH-
LIEHH] YacTKU NepudepiiHoi YacTUHU y
COIUTI KOTEPEHTHOTO THITy 3MIHIOIOTHCS
0COOJIMBOCT] BIUIMBY CTpPyMEHS Ha pinu-
Hy: 3MEHIIEHHS 4YacTKu mnepudepiitnoi
YAaCTHHHU Yy COILIi IPH OAHAKOBOMY THCKY

rasy, 0 MOJA€ThCS Ha MPOAYBKY, CIIpUsE MiABUIICHHIO CUIM Aii cTpyMeHs Ha pinuny. [Ipn Benuxux
yacTkax nepudepiitnoi yactuau (75 ta 50 %) 30inpmenHs THCKY ra3y 3 250 mo 400 kIla y xoxHil i3
YaCTHH BUPaXa€ThCs y 30UMbLICHH] MPUPOCTY CUIIH Aii cTpyMeHs (B cepennbomy Ha 200 H mpu wacTmi
nepudepiitnoi vactuau 75 % ta npubmuzno Ha 100 H pu 50 % wacTui 30BHINIHBOI YaCTHHU COIIA), &
npu vacToi nepudepiiinoi yactuau 25 % HaBmaku el MOKa3HHUK 3HWKYEThesl mprbOmm3Ho Ha 400 H
npu 30inbmenHi Tucky 3 250 po 400 klla (mpu 30inblIeHH] 3arajJbHO BENMYMHN CHIIH il CTPYMEHS Ha
piIuHY y IbOMY BapiaHTOBI MpH 30UIbIIEHH] TUCKY Ta3y — puc. 1).
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Tuck rasy Ha yacTuHy comuia, KIlaTuck ra3y Ha yacTuHy comna,klla [MCK ra3y Ha yactuny coria,klla

Puc. 2. BennunHa 3MiHU CUIIH Iii CTpYMEHS, IO BUTIKA€ 3 OKPEMOI YaCTHHH COILIa KOTepEHT-
HOT'O TUITy MPH MOCTIMHOMY THUCKOBI Ha iHILIM YacTWUHI MpH 30UIBILIEHHI THCKY Ta3y (a — TIpu 3011b-
LIEHH] THCKY Ha LEHTpaJIbHy YacTUHY, b — Ipu 301UIbIICHHI TUCKOBI Ha TepUQepiiiHy YacTHHY) NPU
yacrtui nepudepiitnoi vactuan A — 75 % b, B— 50 % 1a C — 25 %
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[Ipu upoMy, y 3a3HaU€HOMY BapiaHTi BeTMUMHA 3MIHU CHIIU Aii CTpyMeHsl (0COOIMBO, IPU TH-
ckoBi 250 kIla) Oyna HaiiBumoro. Takoxk Oyino BiA3HAYEHO, IO Yy COIUIAX KOTE€PEHTHOTO TUILY 3 BEJH-
KOO YaCTKOIO epudepiiiHol YacTUHH OUTBII BAaroMoIO € Ais HEeHTPajIbHOI YaCTUHH COIUIa, a I COIUIa
3 MaJIol0 YacTKolo nepudepiiiHoi yactuau (25 %) — Ha mpoTuBary, OUIBIINI NPUPICT CUIH Oii MpH
301TbIIEHH] TUCKY YHHUTHCA IEPUQEPIHOI0 YaCTUHOIO, HIXK LEHTPAIEHOIO.

Takox cin BiA3HAYMTH, IO MPH MOPIBHSIHHI 3arajbHOTO BIUIMBY HA PIIUHY CTPYMEHIB, L0
BUTIKAIOTh 3 COIEN KOrepeHTHOr 0 THITY, 30UIbIIEHHS CUIIM TUCKY MPOAYBHOro ra3y y 1,6 pasu Haiibi-
JbIIe BiZOMBA€ETHCS y Hii comen i3 OibIIoi0 YacTKor nepudepiitnoi wactuau (mpu 75 % y 1,83 pasu
ta ipu 50 % y 1,69 nporu 1,63 pa3 npu gactui nepudepii 25 % — puc. 1).

CriBcTaBlieHHS 0COOMUBOCTEH MPOMYBKH KPi3b COIUIO 3 PO3IUTFHOIO MOAAYEI0 CTPYMEHIB 10
KOXKHOI 13 YaCTHH 3 MPOJYBKOIO KpPi3b COIJIA i3 3arajJibHOIO M0Jaueio MPOIyBHOTO ra3y i 3 IpOIyBKOIO
Kpi3b LWITIHAPUYHE COIJIO 3 AiaMEeTPOM, PIBHUM JiaMeTpy LIEHTPaIbHOI YaCTHHH, MoKa3aio (puc. 3),
IO Pi3HI ra30Bi MABOAM Ta CIIOMYYEHHS IiJ KyTOM, 0e3 SIKMX He OOIMTHCH MpH MiJ €AHAHHI, IPU3BO-
JSITh 10 BTPATH CUJIM CTpyMeHs. BiaMideHo, 110, sIK 1 Ha monepeIHboMY eTari JOCiKEHb, 3pOCTaHHS
BEJIMYMHU TUCKY MPOLYBHOTO ra3zy Ta 30UIBLICHHS JiaMeTpy LEeHTpaIbHOI YacTHHU (Y pa3i WIiHApH-
YHOr'0 COIJIa — MPOCTO 30UIBLICHH] AlaMeTpy COoIJia) MPU3BOAUTD A0 30UIBIIEHHS CUIH Jii CTPYMEHS
Ha piauHy. BcranoBneHo, 10 npu Benukiid yactii nepudepiiinoi yactunu (75 ta 50 %, mwo Bigmosinae
JiaMeTpy LeHTpanbHOl yacTuay comta 1,6x107 ta 2,4x10” M BiANOBIAHO) IPH MBUAKOCTAX BUTIKAH-
HS ra3y, 0 HaOIMXKEH1 10 MPOMHUCIOBUX yMOB (THCK Ta3i Bume 250 klla) cuna nii ctpymens Ha pi-
JUHY HalOWIbIIa y BapiaHT1 BUKOPUCTAHHS COIUIa KOT€PEHTHOr O TUITY 13 3arajlbHAM IiABEJCHHSM Ta-
3y (Ha 33—74 % BiAH. y IOPIBHAHHI 3 poOOTOI0 HUIIHAPUIHOTO coruia npu Tucky 250—400 klla Bi-
nnoBiaHo). [lpu mamniit wactui nepudepitinoi yactunu (Bapiant C Ha puc. 3) Bci AOCTiKEHI BapiaHTH
COIeJ YMHATH BIJIMB HA OJM3bKOMY PiBHI 3 HEBETMKUM BHIIEPEIKCHHSM COILIA 13 3arajbHOI0 Moja-
yeto raszy. [Ipu mpomy mist BCiX JOCHIKEHHX BapiaHTIB crmiBBimHoUIeHHs mepudepii 1o 3araibHOL
Iomi coruia poboTa comia KOrepeHTHOro THITY 3 PI3HUMH MMiABOJAMH JI0 OKPEMHX YacTHUH XapakKTe-
PHU3YETHCS CUIIOI0 BIUIMBY Ha PiAMHY Ha PiBHI 1 HABITH HMXKYE MPOAYBKH KPi3b LIIIHAPUYHE COILIO 13
BiIMIOBiAHNM, PIBHUM JiaMeTpy LEHTPAIBLHOIO COIIa, PO3MIPOM.
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Cuna cTpymeHs
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Tuck rasy Ha comno, klla  Tuck rasy ma comno, klla Twuck ra3y Ha comuo, klla

Puc. 3. TlopiBHAHHS CUIH Iii CTpYMEHS, 1110 BUTIKA€E 13 comen pizHOi KOHCTPYKUii: 1 — muiH-
JpUYHE COIUIO, 2 — COIUIO KOI€PEHTHOTO THITY 13 3arajJbHUM MiABEJCHHS ra3y, 3 — COIUIO KOTEpPEeHT-
HOT'O THUIY 13 PI3HUM MiIBEJCHHSAM Ta3y K 4acCTHHAM COIUIA MPH AiaMeTpi HEeHTPaIbHOI YaCTHHA A —
1,6x10°m, B —2,4x10°m1a C —2,8x 10”M

BucHoBkn
[IpoBenene mociimKeHHs 3a IOMTOMOTOI0 MOAN(IKOBAHOTO MaHOMETpa OCOOIMBOCTEH Mpoay-
BKH Kpi3b COMJIa KOTEPEHTHOIrO THIy (CKIaJaroThes 13 LEHTPAIbHOTO KaHaly, IO OTOYCHUH LIUIHH-
HUM KUTbLIEBUM 30BHILIHIM) 13 PI3HUMHU KOHCTPYKUIMHMMH XapaKTepHUCTUKAMH 32 CUIIOIO il CTpyMe-
HiB, 110 3 HUX BHUTIKAIOTh, HA PiIMHY J03BOJHIIO BCTAHOBUTH:
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- 32 YMOB PO3AUIBHOTO MiZBEIEHHS MPOAYBHOIO a3y O COIENl KOIEPEeHTHOr'0 THITY CHJIa Aii
CTpYMEHS MEHINIA, HDK 33 YMOB 3arajibHOrO MiIBEACHHS rasy A0 COIUIa, 0 MOB’S3aHO i3 BTpataMu
ra3y Ha IiBoJax;

- BUKOPUCTAHHS COIMEN KOTEPEHTHOr'O TUITY AO3BOJISIOTH 30UTBIINTH BETMYMHY CHIIU Aii CTpY-
MEHJ, 110 3 HUX BHUTIKAIOTh, HA PIMHY Ha BeNW4MHY BiJ 33 10 74 % BiAHOCHO Y MOPiBHAHHI i3 IpoOAy-
BKOIO Kpi3b BIANOBiAHI HMIIHAPHUYHI COIUIA TPH BEJIHKHUX YacTKax Mepu(epiifHol YaCTUHU 110 BiHO-
LICHHIO JI0 3arajibHOI ol coruta (Oinbiie 50 %);

- MaJia yacTKa nepudepiiftoi yactunu (mopsaky 25 %) NpakTUYHO HE CTBOPIOE YMOB JJIS T1O-
KpalLleHHsI CHJIOBUX XapaKTEPUCTHK CTPYMEHIO;

- IpY BEJIMKUX 4acTkax mepudepiiinoi wactunu (6iabme 50 %) OCHOBHOIO IiIOYOI0 JIAHKOIO
LIO0 CHUJIM BIUIUBY CTPYMEHS Ha PIAMHY € HEHTpaJbHE COIJIO, a IPU MaluX — nepudepiiHa MiInHHA
YacTHHA.

Takum 4yMHOM, 32 pe3yabTaTaMy BCTAaHOBJICHUX BUCHOBKIB MOXIIMBO PEKOMEHYBaTH BUKOPH-
CTaHHA COMeNl KOrepeHTHOro THITY 13 3arajJbHUM THIIOM ITiIBEACHHS MPOIyBHOTO ra3y 110 CorJia i3 Be-
ykoro (6inbme 50 %) yacTkoro nepudepiiftHol YaCTHHU SIK COMeN, HapUKIal, Ipyroro psay, Mo 4u-
HATH IIUTAKOYTBOPIOIOYMH BIUIMB, CIPUSIOUN KPAIIOMy MPOHUKHEHHIO Y PO3ILIaB Y MOPIBHSHHI i3 Bif-
MOBIJHUMH LWITIHAPUYHUMU Ta iHTEHCH(IKYBaTHMYTh MPOLECH IEepPEeMilllyBaHHS Ta (opMyBaHHS
LIJIaKy y BaHHi.
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STUDY OF THE PHYSICAL CHARACTERISTICS OF STREAMS EMERGING
FROM COHERENT-TYPE NOZZLES
Golub T., Molchanov L., Semykin S., Vakulchuk V.

Abstract

The main controlling factor in oxygen converting with top blowing is the stream of oxygen,
which penetrate the metal bath and promotes the flow of heat, mass exchange and chemical processes.
The inherent characteristics of the oxygen jet are created by the nozzle tip with nozzles that may differ
in design depending on the issue they solve.

In the electrometallurgical industry, coherent nozzles consisting of a central nozzle for supply-
ing the main oxygen jet and a surrounding annular nozzle for supplying shielding gas, mainly me-
thane, are used to ensure deep penetration of the oxygen jet into the melt and to improve the mixing
processes of the bath. This design of the nozzle, according to available published data, ensures the
elongation of the main jet while preserving its momentum.

The paper presents the results of a study using a modified liquid manometer of the features of
the action of jets flowing out of nozzles of a coherent type of different designs (the ratio of the outer
and central parts of 25%, 50% and 75%) under blowing conditions that correspond to the conditions of
top blowing during industrial oxygen conversion. The conducted research made it possible to establish
that when the share of the peripheral part is more than 50%, the main controlling link of the jet is the
central nozzle, and when the share is smaller, it is the peripheral slotted part. The jets flowing out of
the nozzles of the coherent type with the share of the peripheral part more than 50% have a greater
force of action on the liquid compared to the force of action of the corresponding central nozzle, by
the amount from 33 to 74%relatively. The design of nozzles with a share of the peripheral part of the
order of 25% practically does not create conditions for improving the power characteristics of the jet.

According to the results of the established conclusions, it is possible to recommend the use of
nozzles of the coherent type with a share of the peripheral part of more than 50% as nozzles, for ex-
ample, of the second row for top blowing lance, which have a slag-forming effect, contributing to bet-
ter penetration into the melt compared to the corresponding cylindrical ones, that will intensify the
processes of mixing and slag formation in the bath.
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