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Abstract

The overall dispersion of a center of a smoke plume from a chimney is studied based on
a simple eddy model. This model enables us to obtain an analytical form of Lagrangian
correlation of velocity fluctuation of a smoke puff. Then a dispersion equation of a puff
center is obtained.

Defining the scalelength of the eddies contributing to the velocity fluctuation, we show
how the scalelength is related to parameters describing the eddy motion. For the case of the
observation of finite sampling duration, we assume that the mathematical expressions for the
correlation function and the scalelength obtained by ensemble averaging are valid provided
that the parameters in the expressions are assigned proper values for the observation. This
assumption is tested against the dispersion obtained by means of a computer simulation based
on the eddy model. The results show that employing the assumption in dealing with thirty
puffs emitted we can predict the dispersion of puff centers and the scalelength with an
accuracy less than about 2095 and 109 respectively.
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