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Studies on the Longitudinal Diffusin of
Water Flow in a Pipe (III)

— On the Shape of the Surfaces of Constant Concentration —

Kenji IsHIZAKI

Abstract

In a previous paper it was shown that the diffusion of soluble matter along the
pipe was governed by a virtual coefficient of diffusivity which could be calculated from
observed distributions of concentration. In this paper an expression is proposed for the
shape of the surfaces of constant concentration in the core of turbulent pipe flow. There
exists an obvious quantitative relationship between the profile of constant conentration
and a virtual coefficient of diffusivity. The expression shows that the profile does not
depend on time, but only on flow velocity. The theoretical prediction is verified by the
experiment with a smooth pipe of 4 cm diameter and 10 m length for Reynolds number
of 2% 10* to 6X10%
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