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Overlap layer in wall turbulence

Michio Nishioka

Graduate School of Eng. Kyoto University

ABSTRACT

By t aking i nto a ccount the non-parallel flow ef fect a system o f d ifferential e quations is d erived w hich
describes the velocity profile for the wall-law defect-law overlap region as well as the outer layer velocity and
length scales. For the general solution two kinds o f velocity profiles are obtained in combination with the
solutions for th e o uter la yer s cales. One is a lo g-law ty pe, t he o ther b eing a p ower-law type. T hese
solutions r epresent the n ecessary co ndition for the existence of the overlap region. This paper discusses
recent ex perimental r esults f or zer o-pressure-gradient turbulent boundary 1 ayer in t he 1ight o fthe p resent
solutions and shows that the observed velocity profile follows the log-law solution for Ry above 20000.
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