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AHHomayus. Pazpaborana MeTO/IMKa HarpeBa Cisi00B CHCTEMOH IIOCKUX CTPYH, B3aMMOJICHCTBYIOLINX C MOBEPXHOCTHIO MeTaiuta. TexHOIorus
Harpesa J0JDKHA OTBEYaTh COBPEMEHHBIM TPEOOBAHHSIM [0 PABHOMEPHOCTH HAarpeBa, YHEPrOAKOHOMHYHOCTH, ONITHMAIIBHOM CKOPOCTH HArpena.
BBbIMoIHEHBI MHOTOBAPHAHTHBIE PACYETHI ¢ N3MEHEHUEM PACIIONIOKEHHs M KOJIMYECTBA HArPEBATENIbHBIX YCTPOUCTB, PACCTOSHUS OT Cpe3a corel
JI0 IOBEpXHOCTH Harpesa. B nanHoii padore ¢ momomibio nporpaMmmsel ANSYS Fluent mokazasbl BO3MOXXHOCTH HarpeBa MeTajuia mocpecTBOM
CTPYHHOTO HarpeBa QyThEBBIMH YCTpOicTBaMH, (POPMHUPYIOLIMMH BOCEMb U ACBATH CTPyi. B pa3pabarbiBacMoil METOAMKE MpPEAIONaracTcst
HCIIONIb30BaTh HATPETHIN a30T, KOTOPBIi OIHOBPEMEHHO BBIMOJHACT J1BE (DYHKIUH: TCINIOTEXHUYECKYIO U TEXHOJOTHYECKYIO — B Ka4eCTBE 3a-
LIUTHOW aTMOC(epBI.
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Abstract. The report considers development of a methodology for heating slabs with a system of flat jets interacting with the metal surface. Heating
technology must meet modern requirements for uniformity of heating, energy efficiency and optimal heating rate. Multivariate calculations were
performed with changes in location, number of devices and distance from the nozzle exit to the heating surface. In this work, using the ANSYS
Fluent program, an instrumental system was used through the mechanism of blowing devices that form 8 and 9 jets. In the developed methodology,
it is proposed to use heated nitrogen, which simultaneously performs two functions: heat engineering and technological (as a protective atmosphere).

Keywords: jet heating, slot-like blowing devices, flow stagnation centers, nitrogen jets, metal waste, convective heating, ANSY'S Fluent

For citation: Laletina E.V., Shatokhin K.S., Shestakov I.E. Method for jet heating of metal surface. Izvestiya. Ferrous Metallurgy. 2022, vol. 65, no. 1,
pp- 35-37. (In Russ.). https://doi.org/10.17073/0368-0797-2022-1-35-37

CIII00B CTPYSIMH BBICOKOTEMIIEPATYpPHOTO a30Ta, OTIMYH-
TEJILHOH OCOOEHHOCTBIO KOTOPOTO SIBISETCSI MCIIOIb30Ba-
HUE TUTOCKHUX HAaCTHIJIBHBIX cTpyH [1 — 3].

B BBEAEHME

M3BecTHO OOJIBIIOE KOJIMYECTBO CXEM U CIIOCOOOB Ha-

rpesa MeTasna. OIHUM U3 CaAMBIX IEPCHEKTUBHBIX SBIISET-
Cs1 CTpYHHBIN KOHBEKTHBHBII HarpeB, B IPOLIECCE KOTOPOTO
TEIJIOTa MepeaeTcsl OT ra3000pa3HOro HOCUTENS K Harpe-
BaeMOMY WU3enHi0. MMIyInbCHBI 0OXKHT 0oOecrieunBaeT
3HAUUTENIbHBIE NPEUMMYLIECTBA B TEXHOJIOIMYECKOM IIPO-
mecce Omarogapsi paBHOMEPHOCTH TEMIIEPATyphl U BBICO-
Kol ckopocTH. Pa3paboran crocod HarpeBa MNOBEPXHOCTH

Baxneitimumu npoOiemMamMu HarpeBa MeTaijia Tmepen
MIPOKATKOM SABJISFOTCS yrap meraia [4], o0e3yriepoxnBa-
HUCEC, BBICOKUH pacxon TomJinBa U HU3KasA MPOU3BOAUTECIIb-
HOCTh Tiedeid. Ilenpro qaHHO# paboThI sSBJIIETCS pa3padoT-
Ka MOJIENIN HarpeBa, MO3BOJISIONIECH CHU3UTh yrap MeTaia
U pacxo]] TOIUINBA, a TaKKe TOCTUYh PABHOMEPHOTO Harpe-
Ba MeTasIa.
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Puc. 1. Pacnipenenerne temneparypsbl Ha MJI0CKOI MOBEPXHOCTH MPH HAJTMYHUHU JICBSITH coreln (paccTosiHue 10 cpesa comnen 1000 Mm)

Fig. 1. Temperature distribution on a flat surface in the presence of 9 nozzles (distance to the nozzle exit — 1000 mm)

ANSYS

Puc. 2. Pacnipenienerne remrepaTypsl Ha TIIOCKOI MOBEPXHOCTH MPH HAJTMYMK BOCHKMHU corel (paccrosiue /10 cpesa comen 1000 mm)

Fig. 2. Temperature distribution on a flat surface in the presence of 8 nozzles (distance from the nozzle exit — 1000 mm)

B mpennokeHHOH METOJUKE HAarpeB OCYILECTBIISET
CHCTEMa a30THBIX CTPYH, HAIPABICHHBIX HA TOBEPXHOCTH
Mertamia. s HarpeBa mpeznosiaraeTcs HCIOIb30BaHUE
a30Ta, TaK KaK a30THBII a3 T0OCTaTOYHO MHEPTEH, HE OKa-
3BIBAET BPEJHOIO BO3JCHCTBUS Ha OKPYKAIOIIYIO Cpeay, He
ropiod, He TOKCHYEH M He B3pbiBoomnaceH [5]. [Ipu mpose-
JEHUHM PACUETOB HCIOJIb30BAIUCH Pa3IMYHbIE BapUaHTbI
pacroJyioKeHusl TyTheBbIX yCTpoHcTB. B mpornecce mone-
JUPOBaHUS BBLICHUIOCH, YTO OOJIee paBHOMEPHBIH HATPeB
MIPOMCXOANT TIPH PACCTAHOBKE BOCHMH HarpeBaTEIbHBIX
YCTPOMCTB B IIaXMaTHOM TOPSIJIKE.

Ha puc. 1, 2 moka3aHbl cCXeMBbI pacIioIOKEHUs Ty THEBBIX
YCTPOMCTB: BOCEMb U JIEBATH COIEN, PACCTOSHUE OT cpe3a
coruia J0 miockoit mosepxuoctu 1000 mm.
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PesynbraTel MozmenaupoBaHUs IOKa3ajiH, 4YTO JAEBAThH
YCTPONCTB HE MO3BOJIAIOT OCYIIECTBUTH PABHOMEPHBIHN Ha-
IPEeB: LEHTPHI TOPMOXKEHUS IOTOKOB CHIIBHO OTKJIOHSIOTCS
OT LIEHTPOB COIEJI, U3-3a Yero MaKCHMaJIbHAas TeMIIepaTypa
cMelllaeTcsl Ha IMpuHy comia. bosiee paBHOMEpHBIH Ha-
TPEeB MOIYYHIICS IO pe3yabTaTaM MOJCINPOBAHUS HarpeBa
CTPYSIMH a30Ta U3 BOCBMH YCTPOUCTB.

- BbiBOAbI

[Mpepnaraemasi MeTOAMKA TO3BOJIUT ONTHMU3UPOBATH
MIPOIIeCC Harpena ciasiOoB, a UMEHHO 1Mo00paTh ONTHMAITb-
HOE KOJIMYECTBO HAIPEBATEIBHBIX YCTPOMCTB, CHI3HB yrap
MeTala ¥ PACXOJ TOTLIHBA.
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