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Optimization of flow control devices in four-strand T type tundish
by water simulation
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Abstract: A four-strand T type tundish is studied by using water modeling based on similarity principles. A
1: 3 physical model is built to study the influence of different walls, diversion holes and turbulent inhibitors
on flow characteristics. The results show that the flow control device of “Y” type baffle + trapezoidal
turbulent inhibitor (case F) apparently favor the flow pattern of the tundish. When the flow control device
of case F is equipped, the proportion of dead zone goes down from 23.69% to 8.02% which means that the
molten steel could mix well; the standard deviation of the average residence time is decreased by 68.85% ,
which infers that the consistency among all strands is also improved.
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Table 2 The description of experimental schemes
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Fig.2 A schematic configuration of the prototype tundish
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Table 3 Experimental data of case A in the tundish

S R K H RS ti/s Loin/$ S/t;
1% 718.36 63.00
2% 669.49 23.00 23.56
THEA
3% 697.94 34.00
4% 719.74 63.00

x4 HAEAPHEE RID HESHER
Table 4 RTD analysis results of case A in the tundish

PHPIES ti/s tmin/s Va/ % V, /% V! %
TE A 699.77 23.00 23.69 10.82 65.49
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Fig.5 Right baffle size chart of“Y”type retaining wall
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Table 5 Experimental data of case B,C,D in the tundish

S 5 5 K OHR S 1/ Lanin /'S S/t;
1% 784.91 56.00
S 2% 814.39 21.00 20.91
- 3% 819.40 18.00
4* 777.56 40.00
1% 758.20 44.02
2% 802.85 43.02 20.22
FEC
3% 797.27 28.01
4% 793.61 48.02
1% 783.80 41.00
2% 776.65 23.00 11.52
HED
3% 802.13 28.00
4* 779.15 51.00

x6 FEBCDHAFEEGRID HEHHER
Table 6 RTD analysis results of case B,C,D in the tundish

S YES t/s tmin/s Va/ % Vo/% V! %
FEDB 799.38 22.00 11.65 28.60 61.48
FEC 787.80 35.76 9.97 17.25 72.78

FED 785.21 30.00 11.78 29.50 58.72
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Fig.7 The dimension chart of turbulence inhibitor
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Fig.8 The profile of RTD curves of four outlets in case F
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Table 7 Experimental data of case E,F,G in the tundish

S TYES KR /s Luin/s S/t
17 822.43 73.00
2% 815.87 64.00 11.38
ERD
37 808.43 43.00
4% 795.91 97.00
17 821.71 66.00
2* 824.08 33.00 7.34
UESY
37 837.12 41.00
47 821.98 62.00
17 821.43 60.18
2% 829.12 48.18 16.78
UESS
37 844.03 64.19
4% 803.71 57.18

*8 FAREF.GHHEERTD MESITER
Table 8 RTD analysis results of case E,F,G in the tundish

ERLOWIES ti/s tmin/s Va/ % V, /% V! %
JiIRE 810.70 59.00 7.05 37.91 55.04
ES 818.40 53.00 8.02 33.61 58.37

FHEG 824.27 58.18 8.62 34.63 56.75
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Fig.9 The contrast diagram of dead zone Fig.10 The contrast diagram of the standard deviation
proportion under three cases of average residence timeunder three cases

3 & it

1) s 70 o [B] 4, 3 37 43 A7 32 W1 OS5 R A7 AR B I S AN 5 B . BEIX LU )35 3 23.69 00 TR A RCR B &%
RTD i ZIP AR 2 5 WS o 45 30 F- 2445 B IF RV AR 22 O 23,564 2% 3 — Sk A 135 e

)R MT7 % COY BURYES, FAL 107, F AL 207 J5 o (6] 42 18 B IX L 451 Bie ARG doc S W 88 B 9.97 06 o AN
JELRIY 23.69 D0 MR A 579100 5 [A] I 4% 3L i — B ME AT B Bt AN Z AR TE T B AT SR AP TE

3) R T5 % F ORI fi Bt A0 i 4% Y7 RUPSE CF AL 207D J5 o )62 (4 58 DX L 49 e R 1% 58 fm B S
[ 8.02 06 A XS T IR AL MR Ry 66.15 00 5 4% Ut FA T 24 5% B I A B o 22 K DAy 734 KNS T JRURL e i 68.85 045
(v B 6 S 7 21 D ) A3

4D 3 A AT SR HE RS T 58 T COY R R A O i L A0 4 ) S B T SR BB T 84 i I A A T ek
S it DX i s S R . BT LSO AR D7 58 TSR T AR LA R 5 DL R 2R W Y
LERBCR B .

S E 30k

[ 1] BRI . SOOGHE  H0 BT Ik 45 DY 3 K 5 41 3% v [0 1) SRS SUU I 52 [0 . 8 Bk B 4K, 2006, 27(2) £ 33-37.
CHEN Yuanging, WEN Guanghua, ZHU Mingzhu, et al. Fourth-rate bloom continuous casting tundish of the physical
simulation study [J]. Journal of Iron and Steel Vanadium Titanium,2006,27(2):33-37.(in Chinese)

[ 2] PhEEME, RENGEHE . W) ED A L 5 DU Ik J7 3 3% % T LB 45 A O 4K L) 1% #5, 2011, 25(1) :177-182.
SUN Yanhui, XIONG Huihui, SI Majin, et al. Fourth-rate billet continuous casting tundish structure optimization[ J].
Journal of Continuous Casting,2011,25 (1) ;177-182.(in Chinese)

(TH#E 141 },1)



