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Physical and Mathematical Simulation on Flow Field of
Liquid in 63 t Tundish with a Filter
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Abstract The simulation research on liquid flow field, temperature field and inclusions moving trace in tundish for
two strands slab casting with 3 kinds of structure- (a) turbulence inhibitor and wall + dam (original structure) , (b) tur-
bulence inhibitor, wall + dam and channel filter and (¢) turbulence inhibitor, wall and channel filter has been carried out
by using geometric similarity 0. 29 : 1 water model and mathematical model. Resulis show that in tundish with original struc-
ture (a) the plug flow area is relatively small and the dead area is rather large; by adding channel liquid filter (b) the
short circuit flow basically disappears, the dead volume in tundish decreases by 6. 83% and the average resident time of
liquid increases from 287. 04 s to 373.76 s, it is available to remove the inclusions from liquid and the effect of filter on
drop in temperature of liquid is not obvious; by using the filter to replace the dam (¢) the effect of optimization is particu-
larly obvious, that is the average residence time of liquid in tundish increases from 287. 04 s to 404. 26 s, the peak time in-
creases from original 95.4 s to 190. 8 s and the dead volume decreases from 36. 10% to 8. 76% .
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Fig. 1 Layout of control devices in water model of tundish with scheme Nol, original tundish structure- turbulence inhibitor and wall +
dam (a) ; scheme No2, turbulence inhibitor and wall + dam + filter (b) and scheme No3, turbulence inhibitor + wall + filter
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Fig.2 Schematics of structure of channel liquid filter
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Fig.4 Diagram of flow field in tundish at different time before [ (a) original tundish, scheme Nol ] and after [ (b) scheme No3] op-
timization
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Fig.5 Diagram of flow lines in tundish with different flow control devices: (a) scheme Nol; (b) scheme No2 and (c) scheme No3
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Fig. 6 Diagram of moving tracks of 50 pm inclusions in tundish with different flow control devices: (a) scheme Nol, (b) scheme No2
and (c) scheme No3
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Fig.7 Diagram of temperature field of liquid in tundish with different flow control devices: (a) scheme Nol, (b) scheme No2 and (¢)
scheme No3
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