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On the Similarities of Turbulent Boundary Layers
Developed from a Roughness Element
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Abstract

It is a well known fact that the velocity profile of a fully developed turbulent boundary
layer is expressed by a linear combination of two universal laws. One is the law of the
wall and the other is the law of the wake, which is characterized by a universal function.

After an experimental survey of the turbulent boundary layer in the transient regime, we
found that there exists a similarty rule in the wake function before it reaches its final
universality.  From the degree of the discrepancy between the universal wake function and
that of the measued velocity profile at a certain section, we can determine to what extent
the boundary layer of that section has become fully developed.

This similarity rule also enables us to estimate the position where the fully developed
turbulent boundary layer commences.
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