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Observation of Gas Jets Injected into a Thin Sheet of Liquid Metal

Synopsis :

Yasuhisa Ozawa and Kazumi MORI

A study has been made of the behavior of gas jet injected into a thin sheet of mercury (i.e. ,a “two—di—
mensional” environment). The vessel was made of acrylate resins. The sheet of mercury was 0.5 cm in
thickness. Nitrogen gas (580~3 200 cm?/s) was injected into the mercury bath through an orifice of 0.2
cm in diameter. The gas jet behavior was observed by using a high speed camera.

It is observed that, when jetting occurs, many tiny droplets are formed in the gas jet at the orifice exit.
The present result for bubbling—jetting transition agrees well with the previous data obtained by three—
dimensional bath. It is shown that the jetting behavior is determined exclusively by the gas—flow veloc—
ity. The injected gas does not form a continuous gas channel even in the sonic velocity region. The in—
jected jet breaks up at some distance from the orifice exit, leaving a gas jet residual. The minimum length
of the gas jet residual is fixed for each gas—flow velocity. Thus, it has been found that the gas phase forms
a small continuous jet extending from the orifice exit to the top of the jet residual.
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Fig. 1. Schematic drawing of experimentzl apparatus.
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Photo. 3. Photographs of gas jet injected into two-dimensional mercury bath (). x0.4
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Fig. 2. Comparison of bubbling-jetting time
fractions between vtwo-dimensioual and three-
dimensional models.
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Fig. 3. Time fraction for semi-jetting plotted
against nominal Mach number at the orifice exit.
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Fig. 7. Frequency of jet break-off plotted
against nominal Mach number.
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