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Abstract :

The present paper aimed to conduct wind tunnel experiments for smoke ejected with a buoyancy
jet in a large-scale turbulence and in a grid turbulence generated by an active turbulence generator.
Smoke structures were observed by a high-speed camera and a laser sheet light and were analyzed
from the vertical profiles of smoke concentration calculated from the motion pictures which were
taken by the camera. The meandering structure of the buoyant jet occurred only in the large-scale
turbulence. The structures of the buoyant jet were divided into 6 modes: (I)bifurcation structure
completely separated two vortex tubes, (II)bifurcation structure strongly interacted by two close
vortices, (II)hairpin-type vortices connected along streamwise distance each other, (IV)coherent
vortices with random arrangement, (V)meandering structure by turbulence eddies and strong
velocity fluctuations and (VI)downwash structure. These structures were depended on jet velocity,
cross flow velocity, buoyance force and turbulence motions. The meandering structure affected on
the rapid expansion of smoke width and the rapid decrease of smoke concentration. In the case of
buoyant jet, the streamwise change of the center of the smoke concentration which obeyed normal

distribution kept lower height in the large-scale turbulence than in the grid turbulence. The smoke
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concentration profiles were compared with the Sutton equation and the Pasquill & Gifford
equation. Moreover, a diffusion equation with more accurate prediction was developed based on

Pasquill equation. The experimental database was constructed by using the present data.
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mode I (1/,=0.4m/s, U=0.8m/s, A6=100K, grid turbulence) mode IT (1=0.3m/s, U=1.4m/s, 46=100K, grid turbulence) modell(£,=0.3m/s, U=1.0m/s, A0=0K, grid turbulence)
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(a) grid turbulence flow
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40 0.378 0.756 14.3 8.32 114 0.091 111
60 0.375 0.750 12.8 6.67 14.0 0.112 I, 111

(b) flow with low turbulence intensity

40 [K] U. U./U, L/D A/D £ [1/s] St Mode
0 0.434 0.868 22.9 7.42 14.6 0.117 111
20 0.433 0.866 20.7 7.04 154 0.123 111
40 0.430 0.860 19.1 3.41 31.6 0.253 11
60 0.423 0.846 16.0 3.23 32.8 0.262 I1, III
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