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ABSTRACT Combing Euler framework for flow fluid and Larangian framework for particle mo-
tion, a statistic model coupling the motion, coalescence and removal of inclusion in molten melts has
been developed to interpret the basic behavior of inclusion in continuous casting tundish. Numerical
calculation was conducted for 3D turbulent flow field using k—¢ turbulence model, then the removal
efficiencies and growth rate of inclusion were statistically computed based on the random-trajectory
model. The results indicate that the total removal efficiencies of 10, 20 and 30um inclusion are approx-
imately 20%, 36% and 75% respectively, of which the attribution due to adhesion to the refractory of
inclusion occupies 1/6-1/4. It is found that the growth of inclusion due to coalescence is not marked,

restricted by the realistic condition in tundish.
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Table 1 Some calculation results of flowfield in tundish

Parameter Zone 1 Zone II-

Mean residence time of fluid, s 162 378

The mean value of &, m?/s®  8.17x1073 5.09x107°
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Fig.4 Trajectories of inclusion with 60 pm in diameter released from different positions at inlet
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Fig.5 Trajectories of inclusion with different sizes released from the same position at inlet
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Table 2 Statistics of removal efficiency of inclusion (no coa-

lescence/coalescence)

Initial diameter . Total simulation number Nt

of inclusion 200 500 800 900

do

do=20 n¢ 0.13/0.14 0.14/0.17 0.16/0.18 0.15/0.18
a 0.04/0.04 0.03/0.04 0.03/0.04 0.03/0.04
nt 0.17/0.18 0.17/0.21 0.19/0.22 0.18/0.22

do=40 ¢ 0.23/0.25 0.31/0.32 0.29/0.31 0.29/0.31
Na 0.06/0.06 0.06/0.08 0.06/0.07 0.06/0.07
n 0.29/0.31 0.37/0.40 0.35/0.38 0.35/0.38

do=60 ¢ 0.60/0.63 0.56/0.57 0.57/0.58 0.57/0.58
Ta 0.20/0.22 0.14/0.16 0.16/0.18 0.16/0.18
Nt 0.80/0.85 0.70/0.73 0.73/0.76 0.73/0.76
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