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Turbulent Diffusion of Stack Effluent
within a Friction Layer
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Abstract

A solution was obtained for the diffusion of matters into a boundary layer from an
elevated point source of constant strength. T. S. Walters (1957) obtained a solution for
an elevated infinite line source which lies at right angles to the mean wind velocity,
taking the mean wind velocity Ulz) and the coefficient of diffusion Kz in the vertical
direction at height z to be

Ulz) = Upg?/z™ and Kz = Az“.

Further, the authors took the coefficient of diffusion Ky in the horizontal cross-wind
direction to be
Ky = B*Uyz.

In the present paper, a generalized case is considered at an elevated point source;
Bosanquet and Pearson’s solution is derived from it as a special case.

Expressions are obtained for the maximum ground-level concentration Cmax and for
the distance Zmax down-wind from the source at which the ground-level concentration C

attains its maximum value Cum.e. An expression is also obtained for C/Cuax with 2/Zmax.
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