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Interaction between Gas and Liquid Caused by Jet Streams Blown to

a Liquid Surface

Synopsis :

Tsutomu TANAKA and Kohji OKANE

Studies were made of the depression, splashing of liquids and bath movement caused by jet streams im-
pinging vertically on the surface of bath. Majority of them was performed by means of compressed air-wa-
ter system except for splashing which was done by the use of various liquids.

The depth of a cavity was not contradictory to the previous knowledge.

The diameter of a cavity was de-

pendent not only lance height but also jet momentum, which was described by momentum number through

dimensional analysis.

Generally, an increase in jet momentum or a decrease in lance height resulted in an increase in splashing
to the maximum. However, beyond a certain critical value the amount of splashing decreased. A good cor-
relation was observed between the ratio of the amount of splashing to that of jet stream and momentum

number.
depth and diameter.

The direction of splashing was mostly dependent on the profile of a cavity estimated from its

The ratio of the momentum of bath movement to that of jet stream was found to be proportional to 0.13th

power of momentum number.

This phenomenon could be explained by an introduction of the mechanism that

the momentum transferred from jet to bath is proportional to the area of a cavity and jet velocity at the

cavity surface.

Key words : steelmaking ; cavity ; splashing ; bath movement.
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Fig. 1. Experimental apparatus for the measure-
ment of profile of a cavity, splashing and bath
movement.
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Table 1. Physical properties of liquids.
Liquid Density Surface tension Viscosity
q (g/cm®) (dyn/cm) (g/(em-s))

Water 1.00 72.8 0.01
Methyl‘ene iodide 3.3 56 1.3
Glycerine-water 1.25~1.00 65~73 12.1~0.01
solution
20% Alcohol- 0.97 36 0.02
water solution . .
Molten steel 7.20 1200 0.06
Slag 3.0 500 0.50

50 cm

X Fawe

42 cm o

Fig. 2. Tray for collecting splashed liquids.
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Fig. 3. Effect of jet momentum and lance height
on cavity depth.
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Table 2.

Relation between jetting condition and profile of a cavity.

Jet momentum

I.ance height

Mm number

Cavity depth

Cavity diameter

Cone angle

i D
P{dyn) H,(cm) ﬂL?H H{cm) D cm) — =tan~ !

0 C
1.48 x 108 31 5.07 X 1072 20.7 25.4 31.5
0.88 X 106 31 3.01 X 102 15.4 21.9 35.4
1.48 x 108 46 1.55 X 10~ 2 15.0 26.9 41.9
1.48 X 108 61 6.65 %X 1073 10.8 28.1 52.5
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