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Boundary layer wind tunnel of Hydraulic Laboratory in Yamaguchi Univ.

Hideo Osaka, Kazutomo Itvama, Yoshihiro YamaucHh:
and Takatoshi KuBokawa

Abstract

For the purposc of the experimental investigation of turbulent boundary layers, the boundary layer wind
tunnel which is of some size for the one, was projected to make at the Hydraulic Laboratory in Yamaguchi
University. From the detailed measurement of mean velocity and wall shear stress, careful consideration

was given about two-dimensionality of flow fields and boundary layer development.

The followings were revealed.

1) Setting up the reformed honeycombs, the flow fields become nearly two-dimensional in the range of

2= -+300 mm.

2) In the case of natural transition, the boundary layer is equilibrium in the region lower than x = 600 mm.
From the results mentioned above, it may be right to consider that this wind tunnel has a thorough ac-
curacy and an extensive usefulness for experimental researches for boundary layers.
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Fig. 18 Streamwise change of velocity distribution
in boundary layer
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Fig. 19 Wall law
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Fig. 20 Local skin friction coefficient

Vol. 27 No. 1 (1976)



IR Witk T RS E SR E AR >0LT

(33) 33

X[]
Ue/V=14.0X10° @' |
110
5
X
oD
o
2
10
0
10
0
0
0
0
10
10
0
0
0

2
10
Fig. 21

31312 Z=+300mm OfEHET, KhLEmT
NTOEET, BRIRAOHENENELNT
w3,
(2) BREBOBEOFHEREIX U./v=14%X10°
m™ (U.=20m/s) 4, X=600mm BE L H Fik
THLILTVS,

Bz, AR EAZEITT 210> T, #HYLEL2HE
FHZoNHElEE O RS, LOXFEOM
MEESWFIZHEATRHOE LR LIS, b, BE

K
uz-y/Ued* 10

Velocity defect law

ERRICY » T, BILEEEXR LD EL, £¥I%¥
BB ILEHOL 2 OB h it &, ZZIRELH
P LEF TS,

T, HAOHEERS, BEORE LB -4
BREEBEFEZ LI U0, hNEHE&EE, x5
WEFERPEAT KSR, EORFEHEZITHLTY
WHELZET. 2k, BURHN-EER, S8K%T
FMRAREEBEICHS E2ANKREL, T 2 ITRKRE
OBERLET.

W ORY: TR BRI



34 (34) KIFFEME - SRILFIR - ILAER - ARNIFER

X[ Z mm 110

S Q. 300
Ue/P=14X10"m'
5 o
® -300 1o
18
________________________________________ 68 ]
o o Q
________ _@O’._____-__Q___Q____?_____________._____O__.______,-@__-_______C_’_ 5
N (o] o ON 6l
(0N
. Q J
® g—o—g“o-—O—-g—
- O—
o © O— —O— G O
T 44
]o 1 1 1 | 3
o - 1000 2000 X mm
Fig. 22 Shape factor
5) Bradshaw, P: J. Fluid Mech., 22, 679 (1965)
6) Ludwieg, & Tillmann: NACA T.M 1285 (1950)
g2 % XM 7) Karman, & Schoenherr: 7-& %13 Hopkins, E.J. &
1) B BduAGHBIES, 17, 164 (1961/1962) Inouye, M., AIAA J 9-6, 993 (1971)
2) HE « kIR : #35, 40, 339, 3045 (1974) 8) Blasius,: 7- & % (¥ Hopkins, E. J.,, & Inouye, M,,
3) Sarnecki, A.J.: #:& %3 Thompson, B.G.J., Rep. & AIAA J 9-6, 993 (1971)
Mem., ARC 3463 (1965) 9) Clauser, F.H.: J. Aeron. Sci., 21, 91 (1954)

4) Coles, D: J. Fluid Mech., 1, 191 (1956)

(Bfis14 4 B15 A =)

Vol. 27 No. 1 (1976)



