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Water Modeling Examination for Optimization of Bottom Argon
Blowing Location in 250 t Ladle Refining

Ni Xiuhua', Zhang Caigui' and Zhou Li’
(1 Technology Center, Shanghai Meishan Iron and Steel Co Lid, Baosteel, Nanjing 210039; 2 School of Metallurgical
and Resources, Anhui University of Technology, Ma’ anshan 243002)

Abstract The simulation test on optimization of 250 t ladle bottom argon blowing location has been carried out by u-
sing geometric similarity 1: 3 water model, and the liquid mixing time with single nozzle blowing, 90° angle double nozzle
blowing and 180° angle symmetric double nozzle blowing at different blowing rate (5 ~25 m’/h) and different distance
from center of ladle (0.37 ~0.61 R) is measured by using conductivity measuring method. Test results show that with sin-
gle nozzle bottom argon blowing and nozzle distance from center of ladle bottom 0. 61 R (radius of ladle bottom) , the mix-
ing time of liquid is shortest; the mixing time of liquid with symmetric double nozzle blowing is shorter than that with single
nozzle blowing, and with increasing the distance from center of ladle bottom form 0. 37 R to 0. 61 R, the mixing time of lig-
uid obviously decreases, therefore the mixing time of liquid with 0. 61 R symmetric double nozzle blowing is shortest and the
dead area is minimum.

Material Index 250 t Ladle, Bottom Argon Blowing, Water Model, Blowing Nozzle Location, Mixing Time
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Schematics of device for ladle water model simulation test
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Fig.2 Schematics of location of blowing nozzle in ladle hottom
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Fig. 3 Effect of blowing location and blowing rate of single noz-
zle on liquid mixing time
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Table 1 Effect of double nozzle blowing location and blo-
wing rate on liquid mixing time

3.1

5 10 15 20 25
0.37 R90° 106.5 88 74 70 62.7
0.49 R 90° 91 72 71 68.5 51.5
0.61 R90° 88 69 62 57.2 46.7
0.37 R180° 87 67 56 43 42
0.49 R 180° 75 53 45 39 35.5
0.61 R 180° 64.5 49 34.3 32.5 30
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Table 2 Relation between double nozzle blowing mode and
nozzle spacing

AR WAL E WLz
1 0.37 R 90° 0.52 R
2 0.49 R 90° 0.69 R
3 0.61 R 90° 0.86 R
4 0.37 R 180° 0.74 R
5 0.49 R 180° 0.98 R
6 0.61 R 180° 1.22 R
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Fig. 4 Effect of blowing mode between double nozzle on mixing
time of liquid

AU 20 m’ /hGfF T RS U ST B ] £
KAETMFIAK 2 FIE 4 H,

HZ 2. & 4 ATRE ), RSIE Y 20 m’/hiy
AL BT, PIFLIE A 90° B 3 Fh 7 58 (WA
A 1,2,3) LLFIFLIe /A 180° (R SEK 4,5,6) KN
IR K. E—EEEN,EELEBEEL, W
FLH9TR ST I TRIZE A8 /D , 33X 2 B R LR SR B AL
FEBEBGE , ZE BRI B R T IR
S BERARIH B R, PR T 018 , B 5 36 ARIEIX s
B, PIALHIEAGE , E R S I R, AT, B8
BHRRD  WRIRE R, HAHEK 6, BN R 5
M0 0. 61 R FRTHIESINE &N, B iy
FERFLST R AR 0. 61 R BRAEN B .

80
70}

0.6 R

B /s

0.6 R
301

T B
WS E/m +h )
5 Bl S XL B ok R AT e 1R] B B e Y LU AR

Fig.5 Comparison of influence of single nozzle blowing and
double nozzle blowing on liquid mixing time
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