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Abstract: In order to improve the problems of low oxygen supply intensity and long smelting cycle of 210 t large converter
in a domestic steel plant, the parameters of the currently used six-hole oxygen lance nozzle were optimized and the jet dy-
namics characteristics were defined by numerical simulation. The results showed that: When the lance position was less
than 1.5 m, the change of axial velocity did not change significantly with the Angle. When the lance position was more
than 1. 5 m, the decrease of axial velocity increased with the increase of the nozzle Angle. The coalescence behavior of jet
was obviously improved with the increase of dip Angle. The effective kinetic energy of the jet decreased rapidly with the
flow of the jet, when the lance position was 1.5 m, it only accounted for about 20% of the initial kinetic energy, and then
the kinetic energy attenuation slowed down, and the kinetic energy loss was only about 5% when it reached 2. 7 m. The op-
timized design parameters of the six-hole oxygen lance of 210 t converter are as follows: inclination Angle 15.5°, Mach
number 2. 06, throat diameter 45. 89 mm, outlet diameter 61. 14 mm. The industrial test results show that the optimized
oxygen lance can reduce the oxygen blowing time by 43 s and increase the dephosphorization rate by 11. 4%.
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Table 1 Dimensions and parameters of 210 t converter
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Table 2 Chemical Composition of molten iron %

| C Si Mn P S

. 040~  0.15~ 0.003 ~
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Table 3 Basic parameters of each oxygen lance
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Table 4 Boundary condition parameters
PO BECNR REEIR FREEIE

IR S

1 /MPa WK JEK SyMpa  ETL/m
S 0.867~0.907 300 1873 0.102 14~24

2.2 ¥R

S AR TG s 18] b R S A G T A ) 2
R A ST AR BB E B a2 (1) e ZeE JT 2
7T AU F S B 1 1 AR 2 i el AU & S
B R A R AR WAE R, N iEAT s it %
B, an=(2) , SRR BT, 5 06 R 0 s A 5 A
ST AR R B TR 25 PRt 2 e A A
A&, ek AR A 5 (3), AT L, SR IR AR AE A
P BLEA IR TSP B spE | RE RS E Y

LR



7R 210 VA FAE SR PERE DT AL 5 Tk <17

55 4 1
LB ECy Iy
 pu.
0x;
B hEESFETTE
8(%#,) ap 0(7,,» - pu,tuj)
= + (2)
ox; 0x; dx;
RERLSFIE TR
6(AM£&T) oP o, o’T
— = —F T+ A 3
ox; i x; & x; 7 ox; 3)

Kb op WAL kg m™sp = p/RTsp, M, 535K
PR TS R mes™ s PO IR T, Pas C, O LEARE,
Jokg KT s TSR K A, NA T IREREL,
Wem™ K 5o, NEERN ST, Pa, HLEGMER F706 22
L(DHMKFR:

O o |2 0wy
=, + - =, . 4
et dx;,  Ox; 3 M dx, ' (4)
Ay, WAL, Pars s I HA RO E w,, =

Mo+ Mo
2.3 sl

ZH AN AT A BB EE AR k-e
it DA TR T iy, 45 2R 5 SC PR A BE TR A
I, AR SCR R AR IE k- e T Dt 5% 28 X5 480 559 0 198 i U
17 R AT BUE TR . AL i 3 RE kA I
FEHCR e iz i = (5) 55X (6) s :

E)(Pkﬂi) - a[(M + )ak] + G, +G, - pe -

ox; 0x; ?A ox;

Yy+S, (5)

8(P¢9Mz) — a|:(M + o )(98:| + C]gi(ck +

x; ox; o, | ox;

C,.G,) - ngp%z +5, (6)
Aorp M,?@{ﬂuﬁ{ﬁ*ﬁﬁ M, = phlo, Pa«s;u TR,
Pa-s;S, MS, A& LIEI; G, 1 G, 53 8 B -3
R E AR VR ) B AT B BE kg om0 Y, A T
E IR EIFERL kg -m™ 570, Mo, E kRl e(1.0,
1.3) i i AR C L, Co, Co R I EL, 53 50
#11.44 .1.92.0.09,
2.4 BUEKRE
DL 3 v iy A A Sk 280 AR i, >R Solid-
works FPEXT HEA T BRARAE . IR BT AR, T
Xof ) BRASE AL HE A7 1 fR A B, A SR BUE AR Y
1/6 PEATREAL . B 57 1 SE AR AR AL K R4S A
T AR 12 5k (CFD) R, 9 F ] CFD i
ICEM LR AT A% Jal 43, Hh T S0 M 55 Sk AT 3k 1
o3 DX 3 T8 R R s 3 A AR K, o T AR IR
HARTT R B L 5 X2 DX S8R ) I A 2R AT o Ak
B 1A A ZE AR R A ) 2R B L TR
BONEAR 1.5 m, 2.7 m B EETE As A AERE LA
b AR R I R T SR AR AR TR AR R
J3 R 5 R4 FH SIMPLE #% 28, Jirt 30 68 F1 i i
FEHICR 22 18] (14 2 BIOR FH i XU 28, 24 g i ik 22
ANTF 100, A AR 5 ER 25/ F 107 Bk O i 5
sk
2.5 HEAVEIIE
R PR DL 45 S i v P | T Ao A AR AL 2
5 ol AR S R (7) BT LS R T L
A=77'r02=7'r|:L+H><mn(¢9+oz):|2 (7)

BT LA B350 A HE R A% il 2

Computational domain and grid division of geometric model

Fig. 1



- 18 - FFIR N

544 5

o A R N AR, m2 s, RN X S m L
R mE AL A Sk Rt Z B FE B m H O AR
AL, m; 0 F o 53 30 R 5 I 4 5k R R £ LA A, Herh
Pk 6=5" WK 2 i ARTEA [FAE AT (3
(B S AAUE X AT DL RSS90 45 2R 5 B T 38K
HBCA WA TR T A8 A A 7k

1:4 1:6 1:8 2:0 2:2 2:4 216
L/ m
2 il IR RS AR R S AU

Fig. 2 Theoretical and simulated values of impact area at dif-

ferent lance positions
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Fig. 3 Jet flow patterns of different oxygen lances
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Table 5 Indicators before and after optimization of oxygen lance
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