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Modeling of concentration fluctuation characteristics for inner meandering
plume by line image measurement using atmospheric diffusion wind tunnel.
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Abstract —Particle diffusion experiments were conducted in a short-time diffusion field where

the meandering diffusion is dominant using a wind tunnel with active grid. Relative diffusion and

meandering diffusion were separately measured by visualization line measurement using laser

and line scan camera. Each diffusion scales, total diffusion, relative diffusion, and meandering

diffusion were obtained, and it was confirmed that they almost agreed with the Gifford's theorem.

The intermittency shows a different tendency in the total diffusion and relative diffusion in the

downstream direction and the relationship with the meandering ratio which is the scale of the

diffusion field was obtained.
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Fig.1 Schematic diagram of atmospheric diffusion.
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Fig.3 Analysis procedure of image data.
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Fig.3 Probability density distribution (a) total and relative
diffusion, (b) centroid of instantaneous plume.
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Fig.4 Downstream variation of each diffusion distribution
variance and copmarision with Giffrod’s theorem.
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Fig.5 Visualization image of the instantaneous plume
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Fig.5 Downstream variation of intermittency profile, (a)
total diffusion and (b) relative diffusion.
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