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A Research on Water Modeling of the Flow Control Optimization in

Continuous Casting Tundishes
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Abstract : Based on the principle of similarity, a study has been conducted on the effects of the original design and
the optimized design upon the flow field in tundishes. With the stimulus-response approach adopted, the average
residence time distribution (RTD) curves of the tundish fluid flow can be obtained and the effect of the two sets of flow
control devices on the fluid flow behavior in tundishes can be worked out, thus optimizing the control on the flow field in
tundishes. The results show that the plug flow volume has been increased by 42.44%, the average residence time of steel
liquid flow in the tundish has been extended by approximately 500 s, and the homogeneity of the molten steel flow in each
outlet has been improved, thus facilitating the removal of the floating inclusions.
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Fig. 1 Schematic diagram of water modeling devices
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Fig. 3 A sketch for the tundish structure and
schematic diagram of flow control devices
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Table 1  Optimized experimental schemes

VEE kel L E B
1 40 mm FHLEHE +70 mm FE4
2 40 mm FHLEEEE +70 mm AHY
3 30 mm EALEE +70 mm AHSH
4 50 mm RHLEE +70 mm BHS
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Table 2 Experimental results of the original tundishes

KOOGS il ol s V% V% V%

1 26 37 360  5.45 37.61 56.94
2 44 51 470 823  18.54 73.23
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Fig.4 Residence time distribution curves of

the outletsin the original scheme
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Table 3  Experimental results of optimized tundishes
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1 1 27 38 450 5.63 22.01 72.36
2 48 61 490 9.44 15.08 75.48
’ 1 25 47 470 6.24 18.54 75.22
2 59 110 520 14.64 9.88 75.48
3 1 23 31 460 4.68 20.28 75.04
2 61 98 500 13.78 13.34 72.88
4 1 27 43 510 14.73 11.61 73.66
2 45 85 550 14.30 4.68 81.02
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Fig. 5 Residence time distribution curves of
the outlets in scheme 4
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Fig. 6 Fluid flow in tundishesin scheme 4
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