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Fig.1 Trajectory of bubbles with different sizes

(a) MUSIG (b) ABND

RC r
BM{i}d Du(i\ & ? &
=
> @

O
e 7y
@) 5 ® o

By Birth rate due to breakage RC .
$ . Coalescence rate by random collisions

Dy Death rate due to breakage

WE y
B Birth rate due to coalescence $, Coalescence rate by wake entrainment

D¢ Death rate due to coalescence ¢ ”Tl Breakage rate by turbulent eddies

(a) MUSIG model, (b) ABND model
B2 PIRRRL SO iR i Rt
Fig.2 Schematic diagram of coalescence and breakage mechanisms in two models
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Fig.3 Emulsifying phenomenon observed in water model experiment
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Fig. 4 Transient dumbbell coalescence process from a bottom view
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Fig.5 Evolution of macroscopic solidification structure observed in solidification experiment
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Fig.6 Relation between ratio of equiaxed zone and different cooler parameters
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Fig.7 Characteristics of molten steel-argon gas two-phase transient flow field in the mold

(a) RANS, (b) LES, (c) comparison of numerical simulation with experiment
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