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Abstract

A steady, turbulent flow in a heated vertically ascending jet is considered within the
framework of the boundary layer theory by taking the effect of buoyancy caused by the
temperature difference into account. By assuming a similar velocity and temperature
profiles, a two-dimensional and an axisymmetric case were treated. The buoyancy was
found to produce a considerable influence on the flow in the vertical jet.

By applying Prandtl’s mixing length hypothesis, Lv=kB{(Umnyy— Unin), it was found
from the present analysis that the width of the heated vertical jet increases in propor-
tion to the streamwise distance, for both two-dimensional and axisymmetric cases. The
maximum temperature on the axis of the jet is proportional to x ! (two-dimensional)
and to %% (axisymmetric). The maximum velocity on the jet axis was found to change
in proportion to z° (two-dimensional) and to x~Y® (axisymmetric). These results of the
development of the vertical jets are equivalent to those obtained by Schmidt who applied
Prandtl’s other mixing length hypothesis, Lv=2|dU/dy).

In the two-dimensional case, the velocity profile is almost the same as that of Schmidt,
but the temperature profile was considerably different. In the axisymmetric case, on the
other hand, the situation was reversed. The temperature profile obtained by the present
analysis for the axisymmetric jet represents the experimental data more closely than the

analytical results of Schmidt.
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