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On boundary-layer transition along wind-tunnel contraction wall
S. Takagi*, A. Nishizawa*, N. Tokugawa*, T. Sobagaki** and T. Imai**

*National Aerospace Laboratory, ** Aoyama Gakuin University

ABSTRACT

Re-transition mechanism of a laminarized boundary layer on the convex wall of a wind-tunnel contraction
was experimentally investigated. Experiments were conducted under the condition that a turbulent boundary
layer was formed in the concave region and then it was laminarized due to the strong acceleration on the
convex wall following the concave region. The onset of the re-transition locates upstream of the outlet
region where the adverse pressure gradient exists. Detailed measurements using a hot-wire sensor show a
definite evidence that prior to appearance of the turbulent spots in the re-transition process the laminar
velocity profile has an inflection point. The turbulence intensity of about 3% in this unstable boundary layer
seems to trigger the rapid re-transition even under the favorable pressure gradient.
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Fig.2 Cp distribution along the wall surface at Y=0.
Symbols are the experimental results. Solid and broken
lines are the results by a potential theory?.
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Fig.3 Intermittency distribution along the wall surface
at Y=0.

(c) (@
u/Ue [%] u/Ue [%)
0 2 4 6 8 10 (RSO AU RO R | O
10 10
(3 o .
9 9 n .
.
8 8 .
.
7 7 .
.
6 L]
.
Es
N
4
3
2
1
0 0 P
0402 04 06 08 1 002 04706 08 1 12

UlUe UlUe

Fig.4 Streamwise variation of the velocity and fluctuating velocity profiles at Y=0. Solid and open symbols indicate the

mean velocity, U/Ue, and fluctuating velocity, u’/Ue, respectively.

X/L= (a): 0.35, (b): 0.44, (c): 0.68, (d): 0.85.

Thic dociiment ic nrovided hv TAXA





