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Water Modeling Study on Interaction of Jet and 180 t Converter Bath

with Bottom Blowing as well as Top and Bottom Combined Blowing
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(1 Metallurgical Institute, Jilin Technology College of Electronic Information, Jilin 132021
2 School of Materials and Metallurgy, Liaoning University of Science and Technology, Anshan 114044 )

Abstract According to the actual production situation of an 180 t converter, based on revised Froude number as ex-
periment similarity number, a water model with geometrical-similar ratio 10 : 1 is established, the four holes symmetric bot-
tom blowing test has been carried out, and with optimum bottom blowing process parameters ( the bottom blowing optimum
location is nozzle at the concentric circles which diameter / converter bath diameter =0. 3, and the optimum flow rate is 0. 7
m’/h with mixing time 18.2 s), and the test of top and bottom combined blowing jet-bath interaction has also been carried
out by modifying gas rate and lance level of top blowing oxygen lance. Results show that in bottom blowing condition, with
increasing top blowing process ( optimum lance level 150 mm, optimum gas flow rate 39 m*/h) the bath average mixing
time decreases by 5. 6 s, the economic benefits of 180 t converter top and bottom combined blowing steelmaking process in-
creases obviously.

Material Index 180 t Converter, Top and Bottom combined Blowing, Mixing Time, Gas Flow Rate, Oxygen Lance

Level, Bottom Blowing Location, Water Model
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Table 1 Geometrical dimensions of prototype and model
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Table 2 Dynamic similarity of top and bottom blowing
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Fig.1 Simulated experimental device for an 180t top and bot-
tom combined blowing converter

A B TG AR FH 1AL %ot
WL HIRHBHE-F
B anE 2 Bis o
HAELHTRMT
WKL & D, =0.1,
D,=0.3,D,=0.5,D, =
0.7,Ds =0.9 (D, F&/R W%

-

B2 JREE KA E

IR OE R SRS  Sam
PR EREZ ) . Fig.2 Plane diagram of bot-

tom blowing location

KR EE S5 A
0.55, 0.60, 0.65, 0.70,
0.75 m’/h,

(2) LA R K. AL ELHERKRK
R R, IRBEHE AL E , 788 B AR MOK AR B SC I B
HEMIER TS, WIELRIEEERS B R
WE R A B RSB N 2 AR & B (R A S e, 20
3 ffimR,

M 3 (a) FAT LATR S, SIS IR B I IR AL B 0T 4 it
796 B ] P4 52 T 5 A A IR M G ) AL X A B P 3 K
PR AT E 3 K, MR H &N 0.55,0.60,0.70
m’ /hist, BEAR N7 B 528 4k 357 1R B ] 2R B O B 4K
K, bt HH b s MBS S 149 A X A5 BB X6 b 1 B £ R e 4L
K MR RN 0. 65 m*/hitt, B D, (0.7) (LB,
Tt Y T TR B () (e v o 7 B 0 2 B S AL
T SRR B R KR 0. 75 m’/hHt, # it 3
TR BT () P ot 28 30 20 I 282 /0 , 3 B ot B A X Ao B X 4
Tt FIVE R IR AN s NIRRT AR R %
T4 SR A AR NME R R E R E A
0.70 m’/h,D,(0.3) &HET,

M 3 (b) MR IR B X TR B (] 1) 52 i ]
PLEH, 7TEBE R O B AL B AT [ D5 (0.9),
D,(0.7) MymEIR AL & ], TR I R) B 2R B sh B K,



H4B LTI £ 180 ¢ PR RITI-IR B WK S 005 A R PR KRBT 5
45
(@ SR IR/ - h ) - ()
40 |
35 |
é‘ 30 | D;(0.5)
&
m
gf 25 |
20
B r
L
10 . . . 4 : ; : A 3 5
0.1 0.3 0.5 0.7 0.9 0.55 0.60 0.65 0.70 0.75
B PR B E¥ AR S (D) JERFR/(m® - b7
B3 JRWAE (a) MURIKASRIE (b) XA M BB A AR
Fig.3 Effect of bottom blowing location (a) and botiom blowing gas rate (b) on bath mixing time
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Fig.4 Effect of top oxygen lance level (a) and top blowing gas flow rate (b) on converter bath mixing time
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