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Effect of Design Parameters of Oxygen Lance Nozzle for 110 t
Combined Blown Converter on Metallurgical Quality of Liquid Steel

Liu Yu, Zhu Rong and Liu Fuhai
(School of Metallurgical and Ecological Engineering, University of Science and Technology, Beijing 100083 )

Abstract Based on established geometric model the three dimensional numerical simulation on the effect of oxygen
lance nozzle parameters (angle between nozzle 12° ~ 13°, nozzle number 4, flow rate 22 000 ~24 000 m*/h) of top and
bottom combined blown converter tapping 110 t liquid steel on jet has been carried out by using software Fluent to get that
with nozzle angle 12. 5° 4-nozzle oxygen lance at 1.1 ~ 1.4 m lance level the suitable radius and higher jet speed may
maintain. The application practice of 93 heats 0. 45C steel, Q235 and HRBA40O steel steelmaking at steel works shows that
with 12. 5° nozzle angle and oxygen flow rate 22 000 m*/h, the average tap to tap time of 110 t liquid is 14. 8 min, the end
carbon meets the requirement of melting steel grades, the end [ P] 0.010% ~0.030% and the dephosphorizing rate of
liquid >96%.

Material Index 110 t Top and Bottom Combined Blown Converter, Oxygen Lance Design Parameters, Numerical
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Table 1 Main parameters of designed oxygen lance nozzle

E3 L MR/ WMOE HOE BHEEK BOK VRER
#/° (e -h') B/mm B/mm B/mm BF/mm B/mm
24 000 40.4 52.4 48.4 5 82.6
24 000 40.4 52.4 48.4 82.6
24 000 40.4 52.4 48.4 82.6

22000 38.7 50.2 48.4 86.3
22000 38.7 50.2 48.4 86.3
22000 38.7 50.2 48.4 86.3
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Distribution diagram of jet velocity of 4-nozzle oxygen lance with designed
pressure 0. 814 MPa; oxygen flow rate (a) (b) and (c)- 24000 m>/h, (d), (e) and
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Table 2 Oxygen jet lengths of 6 designing schemes /m
SR/ 24 000 m®/hifi & 22 000 m®/hifi &
(m-s7') 20 12.5°  13° 12¢ 12.5°  13°
400  0.682 0.673 0.665 0.668 0.657 0.650
300 0.951 0.950 0.941 0.925 0.922 0.914

200 1.375 1.369 1.365 1.333 1.328 1.322
100 2.150 2.118 2.080 2.088 2.054 2.025
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Table 3 Oxygen jet radius of 6 designing schemes /m

v gk

(m®-h™") 120 12.5¢ 13°
24 000 0.41 0.43 0.43
22 000 0.42 0.43 0.44
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Table 4 Impact areas and depths of 4 top-blowing three-
phase flow simulated schemes

FE B Ry iy WEEE shdRE
HBE LM/ (m*-hH) m m? m

1 12.5 22 000 1.2 2.02 0.301

2 12.5 22 000 1.5 2.37 0.249

3 12.5 24 000 1.2 2.38 0.389

4 12.5 24 000 1.5 3.12 0.290
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Table 5 Main parameters of finally designed oxygen lance
nozzle

L E3 WM/ WHOHE H0E WEEK Bk IRk
fA/° (of -h7') B/mm B/mm F/mm E/mm F/mm

4 12.5 22000 38.7 50.2 48.4 5 86.3
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Fig.3 Effect of end temperature on end phosphorus content in liquid (a) and dephos-
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