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Wind Tunnel Design and Performance for Rough Wall
Turbulent Boundary Layer

Yoshiro KaceEvama, Hideo Osaka, Hidemi Yamapa
and Takanori Hirano

Abstract

A New Wind tunnel for rough wall turbulent boundary layer researches was designed and examined.
The design or choice of the contraction, diffuser, honeycombs and screens is described in detajl because of

the strong influence of these components on tunnel performance. Measurements of mean velocity, wall
shear stress, turbulence intensity and Reynolds stress are also described.

From the experimental results, it may be right to consider that this tunnel has an extensive usefulness for
experimental researches for rough wall turbulent boundary layers.
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Table 1 Contraction and its profile
X mm Y mm ] X mm Y mm
0 450.0 560 316.2
40 447.3 600 292.9
80 442.8 640 266.8
120 438.3 680 239.4
160 433.8 720 214.8
200 427.4 760 196.7
240 421.1 800 184.9
280 413.2 840 177.3
320 404.6 830 172.6
360 394.6 920 169.3
400 383.0 960 167.3
440 369.7 1000 166.1
480 354.4 1040 165.0
520 336.6
E
~
Exit of contraction
0 500 ‘ lf'n:) X mm
Table 2 Contraction and its profile
X mm Z mm | X mm | Z mm
0 450.0 560 347.2
40 449.0 600 331.9
80 447.9 640 316.3
120 443.9 680 301.9
160 439.3 720 288.7
200 434.6 760 278.2
240 428.8 800 270.2
280 422.4 840 264.2
320 415.2 880 259.7
360 406.9 920 256.3
400 397.4 960 253.7
440 386.8 1000 251.8
480 374.8 1040 250.0

520. 361.6
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Fig. 19 Turbulence intensity distribution
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Fig. 20 Reynolds stress distribution
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