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An Investigation of the Structure of High and Low
Subsonic Turbulent Boundary Layer.

By

Koichi HOZUMI, Victar ZAKKAY and Vincent BARRA

ABSTRACT

Simultaneous measurements of velocity, wall pressure, and wall shear fluctuations
in a turbulent boundary layer for three free stream conditions, i, =675, 73 and 32.6
ft/sec and Reg= 108,000, 12,500 and 6,560 respectively, are performed.

The present experiments were performed in order to understand the nature of
coherent (or quasi-ordered) structures of the turbulent boundary layer at high subsonic
speeds. That is, in order to establish the relationship on interaction between the large
scale outer structure and the turbulent "burst" in the wall region, the conditional
sampling analysis has been applied to digitized fluctuation. Then, for the events detected,
ensemble averaged time signature is obtained.

The results of this investigation at high speeds did nat yet resolve the question as
to whether at high subsonic speeds there is, beside the outer flow process, a distinct
inner region. With the limited instrumentation available it was not possible at the high
subsonic speed to resolve any inner sublayer region, although it was found that the outer
flow structure exert a strong influence on the wall. The experimental results at low
subsonic speeds, on the other hand, did indeed identify an inner and outer region, and
duplicated some of the results at low subsonic speed by other investigations.
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