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Fig. 1. Experimental apparatus. Units in m.
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Table 1. Experimental condition.

D U; AG; Fr  Re
[mm] [ems™!] [C]
Casel 13 205 =30 70 18,000
Case 2 26 61 -15 30 10,000
Case 3 26 63 -30 16 11,000
Case4 26 28 -30 7 5,000
Case 5 26 17 -30 5 3,000
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Fig. 3. Parameters of a buoyant jet.
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Fig. 4. Trajectory of the discharged cold water for
x2/D versus streamwise distance z1/D.
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Fig. 6. Trajectory of the discharged cold water.
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Fig. 9. Visualization of buoyant jet at the condi-
tions of F'r = 6 and Re = 4,000.

Fig. 10. Visualization of a buoyant jet at the con-
ditions of F'r = 18 and Re = 4,000.
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Fig. 11. Variation of non-dimensional mean tem-
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Experimental Study of a Horizontal Buoyant Jet
in an Unstratified Environment

Masayuki Umeki f, Akiyoshi Bando ¥, and Yasuyuki Ikegami '

Abstract

The characteristics of velocity and temperature of a horizontal buoyant jet,
cooler and denser than the in situ unstratified environment fluid, were studied
experimentally. Based on these experiments, the behavior of the horizontal
buoyant jet depends on parameters such as internal Froude number (Fr), Brunt-
Viiséld frequency and Reynolds number.

Because the behavior of diffusion in the discharged water changes as these
parameters change, it is important to understand how these parameter affect
the diffusion process of the buoyant jet. However, few studies of the dependency
of the parameters have been reported so far.

Present work focuses on the dilution of velocity and temperature along the
trajectory of the buoyant jet and its dependency on internal Froude number. As
a result, normalized trajectory of the negatively-buoyant jet can be expressed
by @2/lm o< (21/ly)* (Fig. 2, 3). This is independent of the internal Froude
number and of the dilution of mean velocity and mean temperature, which have
different processes according to difference of an internal Froude number.

Key words: Buoyant jet, internal Froude number, dilution of the velocity,

dilution of the temperature
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