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Numerical Simulation on Jet Characteristic of Supefsonic
Jet Oxygen Lance
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2 Scheol of Materials and Metallurgy, Liaoning University of Science and Technology, Anshan 114044 )

Abstract A mathematical model for supersonic jet oxygen lance with axial calculated length 2 200 mm and diametri-
cal calculated length 800 mm is established by using GAMBIT and the numerical simulation study on characteristics of the
supersonic jet oxygen lance has been carried out by using FLUENT sofiware. The supersonic jet characteristics of single-
hole oxygen lance and the effect of operating pressure (0.6 ~1.0 MPa) and ambient temperature (298 ~1873 C) on
flowing characteristics are analyzed. Results show that the effect of stagnating pressure at entrance within designing pressure
+25% on jet flow axial weakening and diametrical expanding is not obvious; the relation between stagnating pressure and
length of flow jet supersonic region presents quadratic form curve change; with enhancing ambient temperature the jet flow
axial weakening is slow and the length of core region increases, the length of supersonic jet region is linear with the ambient
temperature, and the effect of ambient temperature on diametrical jet flow is minor.

Material Index Supersonic Jet Oxygen Lance, Numerical Simulation, Operating Pressure, Ambient Temperature,

Length of Supersonic Jet Region
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Fig. 3 Distribution magnitude of velocity field at axial central section of supersonic jet (a) ; wedkemng curve of velocity at central line
of supersonic jet, X- distance of any point at jet axial to outlet, De- diameter of outlet of oxygen lance nozzle (b) ; velocity distribution
of supersonic jet flow field at different section, atmospheric temperature (¢ )
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Fig. 6 Influence of ambient temperature on velocity change along central line of supersonic
jet (a) ; distribution of velocity weakening at same section with different ambient tempera-
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Fig.7 Relation between length of supersonic jet region and stagnant pressure at entrance

&, i Lk AR S R B O
FEA IR, AMBARER KRR
¥R S RERE L B shBE, i H — Wk st i 1k K A
B oERR S NFER A ERR %,
BRI AUE , BRRAK()
D%=1.26+2.85%-0.08(§—:)2 (1)
A Ls- EEX K E/m; De- BEE 0 HAZ/m;
Po- BB A\ OHE 1L S1/Pas Py~ i OSNAEE 1/ Pa,
IS5 18 FE W T 5 R 2 (5 5 O A o B A
RER SR O I 1 R it 7, 43 AR AR TR
WEEE TSR T HEESL, B2 TS
DX 3 B B IR B R AR LA (] Tb)
M 7(b) a[ LLFEH 3SR A S SR A
FHEXMKELK, L EELMEE, Wl
SRS ARG R R PR, 28 51 0 O B B
BWAE X T EIRAE TR EERE, 4
PRRR B A, DA T 5 S5 O 9 2 R s AR 8, T
(b) HZ R B 0T AT, R85 15 B 38 T 4 54 % 1 8
XK B INA K
MNERRAZENS HHBEEXEKES
RBEZRPRRL:

Ls 15740004537 (2)
De

J_:QEP:T‘ %%EE/KO
3 &g

(1) B EEA ST TR 7 AR T R A
BRI 2 A S PR BT .

()X FREEHEERIT IR, AORILERN
ERIHES EF 25% ¥5 B P9 3 3h % 59 3 50 %l o) =

(a) ; relation between length of supersonic jet region and ambient temperature (b)

PRLA R AR YRR MR AN AR K, Ho5 50 0 A

P
X K R Kl 2 L 1 2642.8520 -
De P,

0. 08(%)&4@
(3 BEE N ERERF R, 57 e 28 A
BRE  BORKET K, B E XK EATER

BT S HA D = 15.7 +0.004 53 T4k, 555
LB R B 2 4 BRI

L EF e

(1] mm, Xl o, 8, 5% W S 58K s B4R
R RIAE 1], $:5K40,2008,29(5) :32-34,

[2] BEEX . Sk Laval BEE A HOBEMERLLI]. 4%
BK49,2009,30(3) :4-6.

(3] AER. BEERES R AR RN ERIRID]. .
I TRHEKR,2009.

[4_ Chatterjee A. On Some Aspects of Supersonic Jets of Interest in LD
Steelmaking[ J]. Iron and Steel,1972(12) ;24-26.

[5_ Sarma B, Mathur P C,Engle D. Results of Oxygen Injection in the
EAF with Praxair Coherent Jet Injector; A Novel Technology, Pro-
seedings Electric Fumace Conference [ C]. Iron and Steel Society,
Warrendale, Pa,1997.

(6] X . BEERGHREIRIT AT A RAE B Y B
F[D]. M FRIE KA, 2008.

(7] 3GEW, R Z,KEFE A TRSEMTRPIE R IREA
[M]. b5 4 Tl H Rk, 2001.

€78 B (1983-) %, L GLTRHEIR ) , HhI, 2006 4E1T
TREE RS (R Bl & T AR,
E-mail ; baoliming0916@ 163. com

ks B B#9.2014-02-25



