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A BOUNDARY LAYER WIND TUNNEL EQUIPPED FOR
WIND ENGINEERING RESEARCH

By Hatsuo ISHIZAKI, Junji KATSURA and Yoshihito TANIIKE

Synopsis

A new wind tunnel with open-circuit configuration designed specifically for structural
aerodynamics study is described and its performance is reviewed. It has a working section
of 2.5m wide, 2m high and 21m long with the maximum windspeed of 25m/s provided
by the 170 kw variable speed electric motor. The wind tunnel has some special apparatuses
to simulate the atomospheric boundary layer. On the upstream floor of the working section,
various combinations of flow processing devices can easily be installed. The ceiling of the
working section is movable vertically and independently every one meter length to adjust the
static pressure uniform in the tunnel. The working section is equipped by a 4-component
traversing mechanism which allows the remote control of positioning of sensing probes. The
special features of the tunnel are : (1) non-turbulent wind in the upstream, (2) uniformity of
the wind speed and pressure, (3) feasibility of the wind control and the ceiling adjustment,
(4) the attached automatic system for measurements and (5) quietness around the tunnel.
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Fig. 1 Boundary Layer Wind Tunnel Laboratory
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Photo. 1 Outside of Boundary Layer Wind Tunnel
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Fig. 2 Boundary Layer Wind Tunnel

Fig. 3 General arrangement of Boundary Layer
Wind Tunnel

Table. 1 Characteristics and performances of Boundary
Layer Wind Tunnel

Type
Total Length

Boundary Layer Wind Tunnel
with Open-circuit Configuration

51m

Wind | oking Section | 2.5m Wide, 2m High, 21m Long
Tunnel | ind Velocity 0.2~25m/s

Turbulence Intensity | Less than 0.4 %

Contraction Ratio 1:5

Type Thyristor Leonard System
Motor | Power 170 kw

Revolution 10~500 r.p.m

Type ASM Type with Horizontal Axis
Fan Diameter 3m ¢ (14 Fans)

Capacity 125 m3/s

Total Pressure 95 mm Aq
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Fig. 5 A coordinate of the working section

Fig. 6 Wind velocity versus rotation of D. C. motor
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Fig. 7 Turbulence intensity versus wind velocity

’\/
L

+ 04
\ /Ny
\
&0 600 B0
Yo - A\ =
VELOCITY DISTRIBUTION (%) X< 2000mm V=Smis VELOCITY DISTRIBUTION (%) X=2000mm V=10 mis

(a) (V=5m/s) (b) (V=10m/s)
Fig. 8 Velocity distributions across the upstream working section
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