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An Experiment on Water Model for Bottom Gas
Blowing of a 34 t Tundish

Fan Wenjun' *, Cao Xiong' and Zhang Yin''?
(1 School of Rare Earth; 2 Inner Mongolia Key Lab for Utilization of Baiyun Ebo Multi-metallic Resources and
Elected State Key Lab, Inner Mongolia University of Science and Technology, Baotou 014010)

Abstract According to the studied object of a 34 t tundish for slab concasting at steel works and based on geometric
similarity principle, the 1 : 3 water test model has been established and the test carried out according to orthogonal table L,
(4%). Test results show that relationship between primary and second for four factors in order of precedence is distance be-
tween gas box and dam, depth of dam, gas blowing rate and distance between dam and long nozzle; with optimum parame-
ters-gas blowing rate 450 L/h, depth of dam 110 mm, distance between gas box and dam 235 mm and distance between
dam and long nozzle 195 mm, the average residence time is up to 360 s, the volume fraction of dead zone decreases to
11.47% , the volume fraction of piton zone increases to 21. 95% and the comprehensive score is up to 100. 48.
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Table 2 Water model orthogonal test program and test results

LL FHEE  REAR EEKER 58

FE TWAROD,  mR(Y), | A&l BSEKD e /% Bl W45
(L-h°hH mm [BBE(0)/mm  [@§E(P)/mm

21 (1) 180 (1) 80 (1) 115 (1) 195 328.00 19. 14 12.61 83.47
122 (1) 180 (2) 90 (2) 155 (2) 235 321.13 21.10 13.35 82.25
23 (1) 180 (3) 100 (3) 195 (3) 275 314.24 22.79 11.88 79.08
24 (1) 180 (4) 110 (4) 235 (4) 315 317.89 21.89 20. 15 88.25
25 (2) 270 (1) 80 (2) 155 (3) 275 335.43 17.58 10. 89 83.31
126 (2) 270 (2) 90 (1) 115 (4) 315 309.13 24.05 10.07 76.03
127 (2) 270 (3) 100 (4) 235 (1) 195 346.83 14.78 25.06 100. 28
128 (2) 270 (4) 110 (3) 195 (2) 235 327.27 19.59 9.75 80. 16
29 (3) 360 (1) 80 (3) 195 (4) 315 314.16 22.81 20.07 87.25
130 (3) 360 (2) 9 (4) 235 (3) 275 322.72 20.71 20. 88 90.18
131 (3) 360 (3) 100 (1) 1s (2) 235 330.19 18.87 24.24 95.37
132 (3) 360 (4) 110 (2) 155 (1) 195 341.89 16.00 25.23 99.23
133 (4) 450 (1) 80 (4) 235 (2) 235 340.05 16. 45 19.90 93.45
t34 (4) 450 (2) 9% (3) 195 (1) 195 348.74 14.32 23.59 99.27
135 (4) 450 (3) 100 (2) 155 (4) 315 326.50 19.78 21.29 91.51
136 (4) 450 (4) 110 (1) 115 (3) 275 341.08 16. 20 22.93 96.73
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Table 3 Range analysis on the volume fraction of dead
zone and piston zone and the comprehensive score

T K, M N 0 2
KX K, 21.30 19. 06 19.63 16. 13
K, 19. 00 20. 04 18. 62 19. 00
K, 19. 60 19. 06 19. 88 19.32
K, 16. 69 18. 42 18. 46 22.13
R, 4.61 1.62 1.42 6.01
ERIK K, 14. 50 15. 87 17.47 21.62
K, 13.94 16.97 17. 69 16. 81
K, 22. 60 20. 62 16. 32 16. 65
K, 21.93 19.51 21.50 17.90
R, 8.66 4.75 5.18 4.98
it K, 83.20 86. 80 87.83 95. 49
K, 84.94 86. 93 89. 08 87.81
K, 93.01 91.56 86. 44 87.33
K, 95.24 91.09 93. 04 85.76
Ry 12.05 4.76 6.60 9.73

R4 AEARBEFRXENRUATR

Table 4 Four factors in order of precedence and optimi-
zing program
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Table 5 Optimizing test data of water model bottom gas
blowing

F& A fal/s KRR EmEXEE 5
IR T e mum ke WH/% S
37 38.67 140.00 360.32 11.47 21.95  100.48
38 36.37 131.33 340.79  16.27 20.64  84.37
139 36.67 121.33 352.55  13.38 19.41  86.03

Curves of residence time distribution of optimizing program t37 (a), t38 (b) and 139 (c¢)
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Fig.2 Flow field displaying of optimizing program 137

5 it

(DR FE 37 AREFR. 4 BENEK
FEKKERESEEE(0) EBHE(N) RS &
(M) EE5K/KOMME(P)  HBEEREKFHER
MANAO4PL , Bk & 450 L/h B 110 mm S &
5iE(E#E 235 mm M5 KK HEER 195 mm,

() EREHERMILR T REST R 37 i
BB T 360 s, SERARFR L FIRER 1. 47% 15
EX B FREE 21.95%, 456 37 ik F
100. 48,

&% ik
Tk L kEET WA E, ¥ ERIEE i F b a2 B
B3, £:40,2003,19(1) .45

2 ESLVE, TR, AR, ) N R B B ok A PR A B
. HREK,2005,21(2) :26

3RS ORRVEERE S EH TR a P I Y RS SRR
R G IR 21,2006 ,40(6) :623

4 Wei Zhengyan,Bao Yanping, Liu Jianhua,et al. Orthogo-nal Analysis
of Watermodel Study on the Optimization of Flow Control Decices in a
Six-strand Tundish. Journal of University Science and Technology Bei-
jing,2007,14(2) :118

5 R, RER RCES SRR ARBIBIR. RN,

2008,29(3) :1

OB EAORE. RS R R R R I f i K B

RIHFR. WSRO EF4] . 2008 ,27(4) :300

o )

B LE(1976-) , F B+, P, 2000 4 Py 52 AL A2 e
Ak, 16 &l R EE AT T

Yskg B #7.2011-06-08



