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Turbulent Dispersion Behavior of a Jet Issued into Thermally
Stratified Cross Flows(])
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Abstract

Flow vigualization study has been conducted to simulate the turbulent dispersion behavior of a
crossflow jet physically under the conditions of various thermal stratification in & wind tunnel. A
smoke jet with the constant ratio of the jet to freestream velocity is injected normally to the cross
flow of the thermally stratified wind tunnel(TSWT) for flow visualization. The typical natures of the
smoke dispersion under different thermal stratifications such as neutral, weakly stable, strongly stable,
wenkly unstable, strongly unstable and inversion layer are successfully reproduced in the TSWT. The
Instantaneous velocity and temperature fluctuations are measured by using a cold and hot-wire
combination probe. The time averaged dispersion behaviors, the centerline trajectories, the spreading
angles and the virtual origins of the cross jet are deduced from the edge. detected images with respect
to the stability parameter. All the general characteristics of the turbulent dispersion behavior reveal that
the definitely different dispersion mechanisms are inherent in both stable and unstable conditions. It is
conjectured that the turbulent statistics obtained in the various stability conditions quantitatively
demonstrate the vertical scalar flux plays a key role in the turbulent dispersion behavior.
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Fig. 1 Schematic diagram of experimental setup.
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Stratification -2
condition dT/dz [C/m] | S [sec]
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Fig. 2 Mean vertical temperature profiles at
the entrance of test section.
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centerline under various stratified
flow.
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