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Abstract

The effects of buoyancy on the laminar and turbulent wakes of a heated body
placed in a vertically ascending flow of an incompressible fluid are described on the
basis of similarity solutions. By applying Prandtl’s mixing length hypotheses, a closed
solution was obtained for the turbulent wake, while a closed solution for the laminar
wake was obtained only when Prandtl number ¢ was equal to unity.

The buoyancy was found to give a considerable effect on the flow in the wake.

It was found from the present analysis that the width of the laminar wake increases
in proportion to x}?, x; being the longitudinal distance from the heated body for both
two-dimensional and axisymmetric cases. In the case of a turbulent wake, on the other
hand, the width increases in proportion to z; (two-dimensional) and x¥* (axisymmetric).

The decrease of temperature excess on the axis of the laminar wake will be pro-
portional to zi'? (two-dimensional) and to x;! (axisymmetric), and that of the turbulent
wake to 2! (two-dimentional) and to zi*? (axisymmetric).

The maximum velocity-defect on the wake axis was found to change in proportion
to zl? (two-dimensional) and to z{ (axisymmetric) for the laminar case, and to zf (two-

dimensional) and to z;? (axisymmetric) for the turbulent case.
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BB T, SWED L ¥ a0, R0 & & 2, IR T, SR L & 2!
T B> & & P il LT T %,

(4) Wittt o> VAR R B

BB T, TR & & 2%, iR o & & 2, SRR T, ZRIERD L &
2, AR & & ap P el LA T %,

Tsds, BN blicw—BOBROB ORI, EIER T, TR & & 27V,
B O & & 27!, WRER T, TRITWD & & 27, g RO & & 2/ TH 5,
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