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Streamwise Vortical Structure Associated with the Bursting Phenomenon
in a d-Type Rough Wall Boundary Layer
(Spatial Distribution of Three-dimensional Vortical Structure

and Conditional Averaged Vorticities)

Shinsuke MOCHIZUKI and Hideo OSAKA

Abstract

Three-dimensional vortical structure associated with the bursting phenomenon in the near-wall region
of a d-type rough wall boundary layer has been investigated experimentally. Velocity vector plot in
several cross stream sections and conditional averaged vorticity contours were obtained from three
velocity components conditionally averaged with the VITA technique.

The ejection process is closely related to a pair of streamwise vortices which spanwise spacing is about
100 viscous wall units. The existence of the vortex pair suggests that the bursting phenomenon of the
present rough flow can be fairly explained by means of the hairpin vortex model. While, the sweep
process is concerned with large scale three-dimensional vortical structure which induces intense spanwise

momentum transfer near the wall.
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Fig. 1 Conditional averaged signals as a function of z* at y*=36.
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Fig. 2 Sequence of velocity vector plot in the cross stream section obtained from

conditional averaged velocities.

Vol.41 No.2 (1991)



dMEERGIC BT 29— 2 MRS L BE L 7R 207 5

0.05U, T
—_————p

100 ~ R £

P
g’l

g0

[res]
[

e
[
T

7
b
"\DA/DD/IF\

Fig. 3 Velocity vector plot and conditional aver-
aged velocity distributions in the cross
stream section at Ax*=95.
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distributions in the cross stream section at
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