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Effect of Slag on Swirling Liquid Jet in Transient Period

Daisuke 1GucHI, Tatsuya Oum1 and Manabu IGUCHI

Synopsis : A swirl motion of a cylindrical water bath agitated by a bottom blown liquid jet has been investigated. Silicone oil or normal pentane on
water is used as mode! fluid for molten slag. Boundary of occurrence region, the starting time and period of the swirl motion are determined.
Key words: steelmaking; refining; slag; swirl motion; transient period.
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(b)Schematic of batch type for steel refining process
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Fig. 2. Experimental apparatus (transient).
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Fig. 3. Boundary of occurrence region of swirl motion
[D=0.13m, d,,,=13mm].

Table 1. Physical properties of Liquids.

Water | Silicone oil 1¢St |Silicone oil 10¢St| Silicone oil 100c¢St|N-pentane | Molten steel
Temperature
®) 298 298 298 298 298 1973
Density
prlkg/m?) 997 818 935 960 630 7210
Surface tension
o (mN/m) 72.7 52.7 52.7 53.0 57.8 1000
Kinematic viscosity
0.89 1.0 10 100 0.37 0.929
v{mm?/s)
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Fig. 4. Boundary of occurrence region of swirl motion in
steady period [d,,,=13 mm].
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Fig. 5. Boundary of occurrence region of swirl motion in
transient period [single phase, D=0.13m, d,,,=

13 mm}.
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Fig. 6. Boundary of occurrence region of swirl motion in
transient period [two-phase, D=0.13m, d,,,=
13 mm)].
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Fig. 7. Boundary of occurrence region of swirl motion in
transient period [two-phase, thick, D=0.13m,
d,.,=13 mm].
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g. 8. Starting time of swirl motion, T [single phase,
D=0.13m, d,,,=13 mm].
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Fig. 9. Starting time of swirl motion, T [single phase,
D=020m, d,,,=13mm].
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Fig. 10. Starting time of swirl motion, T, in transient pe-
riod [two-phase, D=0.13m, d,,,=13 mm)].
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Fig. 11. Starting time of swirl motion, Ty, in transient
period [two-phase, thick, D=0.13m, d,,=
13 mm].
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Fig. 13. Period of swirl motion, T, [single phase, thick,
D=020m,d, =13 mm].
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Fig. 14. Period of swirl motion, T, in transient period

[two-phase, D=0.13m, dm 13 mm].
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Fig. 15. Period of swirl motion, T, in transient period
[two-phase, thick, D=0.13m, d,, =13 mm].
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