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Abstract

In order to generalize the vertical dispersion of plume at long distances on mesoscale over complex terrain,
dispersion coefficients data have been obtained systematically according to lapsed time after release by using a
composite turbulence water tank that simulates convective boundary layer.

Dispersion experiments have been carried out for various combined conditions of thermal turbulence intensity,
mechanical turbulence intensity and plume release height at slightly to moderately unstable conditions. Results of
tracer dispersion experiments conducted using water tank, camera and image processing system have been
converted into atmospheric dispersion data through the application of similarity law.

The equation o,/zi=a X/(b+c¢ X)), where o,; vertical dispersion coefficient, z; : mixing height, X : dimen-
sionless downwind distance, was confirmed to be an appropriate and general equation for expressing o, variation
with turbulence intensity and plume release height. The value of “a” was found to be principally affected by
mechanical turbulence intensity and that of “b” by mechanical turbulence intensity and release height. It was
confirmed that the magnitude of “c”

Results of water tank experiments on the relationship of g, vs downwind distance x have been compared with

varies with release height.

actual atmospheric dispersion data such as CONDORS data and Bowne’s nomogram. Operating conditions of a
composite turbulence water tank for simulating the field turbulence situations of CONDORS experiments and
Bowne’s ¢, (x) nomogram for suburban area have also been investigated in terms of water temperature difference
between convection water tank and bottom plate heating tank, grid plate stroke, mixing water depth, length scale
and velocity scale. Moreover the effect of mechanical turbulence intensity on vertical dispersion has been

discussed in the light of release height and downwind distance.

Key words : composite turbulence water tank, vertical dispersion coefficient, similarity law, Bowne’s nomogram,
CONDORS experiment
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Fig. 2. Comparison of dimensionless vertical dispersion coefficients from CONDORS field experiments with those

from water tank experiments.
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Fig. 4. Variation of mechanical turbuience intensity contributing to vertical dispersion with dimensionless distance.
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