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Hydraulic Simulation Study of 120 t Top-Bottom Combined Blowing Converter

He Daozhong, Chen Pengju, Ding Linchuan
('School of Metallurgy Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: Conducted a hydraulic model experiment on 120 t top-bottom combined blowing converter. Studied the
impacts of lance height and top gas flowrate on the mixing time, the penetrating depth and cavity diameter under the top
blowing condition and the impacts of bottom gas flowrate, bath depth and bottom tuyeres layout on the mixing time in the
bottom blowing condition. Researched the optimal factor and level under the top-bottom combined blowing condition. The
results show that: In top blowing conditions, 1 000 mm is the best lance height to get the shortest mixing time; In bottom
blowing conditions, 750 Nm?h is the best bottom gas flow rate and get the shortest mixing time, the bottom tuyeres layout
is of great influence on mixing time, but not the more the better; In the condition of top-bottom combined blowing, the
bottom gas flowrate has the greatest influence on mixing time, and the lance height have the smallest influence on mixing
time. And the bath mixing result is optimal when the nozzle holes are in a symmetric distribution line, the top gas flowrate is
10 000 Nm*/h, the bottom gas flowrate is 600 Nm?/h, the lance height is 800 mm and bath depth is 800 mm.
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Table 1 Main medium parameters of the prototype and model
s i3 % =< %
Bl 2 rffh.:&rp/(kg'mfs) Bl 2 rffh.:&rp/(kg'm’s)
- AR 1.43
JR 7 100
- AR 1.25
BRSOk 1 000 i 1.29

F2 FRESEAGTMRSEREIME
Table 2 Top gas flowrate of the prototype and model

# % Wk o i (Nm D)
Ji Y 2 400 4800 7 200 9 600 12 000
155 7 5.24 10.48 15.72 20.96 26.19

®3 RESHEIDRKSERENNE
Table 3 Bottom gas flowrate of the prototype and model

& K om oW &=/ (Nm’-h")
Ji Y 250 500 750 1 000 1250
155 7 0.51 1.02 1.53 2.04 2.55

x4 FRESEAPNEERSENE
Table 4 Top and bottom blowing parameters of the
prototype and model
TH0C i 4t/ JRWCR A, AL
(Nm® " h™") (Nm® * h™") mm mm
JE A A R R R A A R A
4 000 8.73 200 0.41 600 75 800 100
6000 13.09 400 0.82 800 100 960 120
8§ 000 17.46 600 1.22 1000 125 1120 140
10 000 21.82 800 1.63 1200 150 1280 160
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Fig. 1 Schematic of experiment device
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Fig. 2 The experimental conveter model
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2.1 ETRRSEEE

2.1.1 TRwAALFR A B ) Bk &k A2 AR 6
BT TR 20 Nm/h, HWEEHN 120 mm
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Table 5 The mixing time, cavity diameter and penetrating

depth under different top lance heights

Sk WAEE, RAME, sl ER, R RE
}_‘?jl_ﬁ" mm S mm mm

1 50 67.2 58 51

2 75 75.1 49 34

3 100 83.5 44 23

4 125 66.3 39 18

5 150 91.4 34 13

2.1.2 TwAR TR A MR Rt & H 2R A
BT AE (7 50 100 mm, HHLIREEHN 120 mm
W, FEA TR & T R T . AR SR A 3 I,
P, FFC AR A B, Wik e
xo6 ARTMRREMERARE. MEEEMRE
Table 6 The mixing time, cavity diameter and penetrating

depth under different top gas flowrates

SoEy Wimkwat,  RASEE, v EZ, Wil RE
¥ 5 (Nm’*h") s mm mm

1 5.24 119.3 15 5

2 10.48 96.2 35 11

3 15.72 87.4 43 22

4 20.96 80.1 47 29

5 26.19 66.7 56 42

22 BEKMRER
22,1 JRKIAZEREL R MR

IR N 100 mm. FEMAT BT (NI 4
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Table 7 The mixing times under different bottom gas flowrates

SR JRMWCOR R RSN | S KR RS E
%5 (Nm*-h™") s F%5 (Nm’-h") s

1 0.51 89.6 4 2.04 63.8

2 1.02 75.6 5 2.55 69.3

3 1.53 59.6
222 JERIRIE IR TR A B ] 69 %R

SRR 1.5 Nm/h, R E D720 (N BRIAY
4 MASLFEI IR AR, fEA RS IRE R AT
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Table 8 The mixing times under different bottom bath depths

LU MG RSIEI | ST AR R
}_‘?jl_ﬁ" mm S }_‘?jl_ﬁ" mm S

1 80 55.1 4 140 77.4

2 100 59.6 5 160 87.5

3 120 66.9

2.2.3 JRRIARA E AL B E] 69 R
LRI N 1.5 NmY/h» SR N 100 mm A,
WU SR A S e i A B A TSR G . R S
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Table 9 The mixing times under different bottom tuyeres layout

S Al A2 Bl B2 B3 Cl1
WA /s 763  80.6 714  76.7 742 58.9

S Cc2 C3 D1 D2 D3 E
AW /s 608 556 612 63.1 664 673
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Fig. 3 The scheme of bottom tuyeres layout
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Fig. 4 The scheme of top-bottom blowing tuyeres layout
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Table 10  Orthogonal experimental parameters of
top-bottom blowing

K A: JK# B: T C: /KM p: Tt g: A
i W WA, M, WAy
B (Nm h")(Nm’ h') mm mm
1 a 8.73 0.41 75 100
2 b 13.09 0.82 100 120
3 c 17.46 1.22 125 140
4 d 21.82 1.63 150 160

K11 MEEWREZRESHR

Table 11  Analysis table of orthogonal experiment of
top-bottom blowing

¥ 5 A B c D E A 1] /s
1 1 1 1 1 1 80.5
2 1 2 2 2 2 74.2
3 1 3 3 3 3 70.5
4 1 4 4 4 4 66.4
5 2 1 2 3 4 68.3
6 2 2 1 4 3 75.4
7 2 3 4 1 2 66.3
8 2 4 3 2 1 51.5
9 3 1 3 4 2 61.5
10 3 2 4 3 1 64.1
11 3 3 1 2 4 74.6
12 3 4 2 1 3 64.9
13 4 1 4 2 3 62.4
14 4 2 3 1 4 55.2
15 4 3 2 4 1 62.9
16 4 4 1 3 2 60.5

M 1 72900 68.175 72.750 66.725 64.750

¥ 2 65375 67.225 67.575 65.675 65.625

¥ME 3 66.275 68.575 59.675 65.850 68.300

¥4 60250 60.825 64.800 66.550 66.125

WZE 12,650 7.750 13.075 1.050 3.550
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Fig. 5 The effect curve of top lance height to mixing time
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Fig. 6 The effect of top lance height on
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Fig. 7 The effect curve of top gas flowrate to mixing time
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Fig. 9 The effect curve of bottom gas flowrate to mixing time
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Fig. 10  The effect of bottom blowing bath depth on mixing time
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Fig. 11 Relationship of bottom tuyeres layout to mixing time
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Fig. 12 Range comparison of various factors of mixing time
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