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Prediction of Occurrence Region of Swirling Liquid Jet in Transient Period in Water Bath with Top Oil Layer
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Table 1. Physical properties of liquids.

D
Water |Silicone oil 1¢St |Silicone oil 10cSt|Silicone oil 100cSt|N-pentane | Molten steel
Temperature
K) 298 298 298 298 298 1973
0Oil .
B} Density
Water prlkgim?) 997 818 935 960 630 7210
Nozzle(den)
Mass flow controller Surface tension _ ~
& (mN/m) 72.7 h2.1 52.7 53.0 57.8 1000
Pump
. Kinematic viscosity
Fig. 1. Schematic of experimental ap- ormm?fs) 0.89 1.0 10 100 0.37 0.929

paratus (transient).
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Fig. 2. Occurrence region of swirl
motion of liquid jet (steady
state).

H /D=02+0.1(1cSt)

H, /D =0.2+0.1(10¢S)

H, /D=0.2+0.1(100¢St)
HLI/'D =0.2+0.1(N-pentane)

001 002 003 004 005 0.06 0.07
Ro

Fig. 3. Boundary of occurrence

region of swirl motion in
transient  period  [two-
phase, D=0.13m, d,,=
13 mm].
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Fig. 4. Boundary of occurrence

region of swirl motion in
transient  period  [two- .
phase, thick, D=0.130m,
d,,,=13 mm].
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