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FLUCTUATING WIND PRESSURE ON A SQUARE CYLINDER
IN NATURAL WIND

By Hatsuo Istizakr and Hiromasa Kawart

Synopsis

This paper describes the experiments of fluctuating wind pressure on a square cylinder in natu-
ral wind.

As the results of measurements some characteristics of fluctuating wind pressure were obtained
as follows.

I. The spectral density of fluctuating pressure in higher frequencies on a windward wall was
smaller than that of fluctuating velocity pressure in free wind.

2. The spectral density of fluctuating pressure on a leeward wall had a peak at nD/V=0.1.

3. When the angle of attack was zero, periodical pressure fluctuations on the walls of both sides
in'wind direction were observed.

4. The angle of attack had a marked influence on the characteristics of the fluctuating pres-
sure on the walls of both sides in wind direction. In the case of the angle of attack 25° the spectral
density of wind pressure fluctuation on one side of walls had a peak at nD/V=0.12 due to vortex
shedding but the spectral density of that on the other side had a tendency to decrease with the
frequency of pressure fluctuations increasing.
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Tig. 1 Arrangement of a square cylinder and a pole for velocity measurement.
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Fig. 2 Outlook of the square cylinder. Pressure transducers and an amplifier.
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Fig. 3 Pressure coefficients and probability density of the fluctuating pressure.
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Fig. 5 Power spectrum of the fluctuating pressure on a windward wall.
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Fig. 7 Power spectra of the fluctuating pressure on a side wall. a=0
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Fig. 8 Pressure coefficients and probability density of the fluctuating pressure.
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Fig. 10 Power spectra of the fluctuating pressure on side walls.

— 10 —

a=10°




A - W BARRAICH 2 AEREICEN T 5 RELBICE T 5 LRI 241

3:2.2 Afy a=10"0A4OMEOREET OHBILE

Fig. 10 &, A5 10° oBE40EAHMNE LOMEDRR? FVvBEEYRDT. TORARY FVE
EoRMmER25, R’ 0.2Hz ¢h 5, Fig. 10 1 b, EAHUTOBELSHDOR <7 Friddi bR
S TVBIEMbh b, 12 HORELEHORRY P VEBEIZIE, nD/V=0.12 T —7 35 574,
a=0° OPHBFEHEETHE Vo —F, 34 HORELEHORA R FAEEE, nD/V=0.05~0.1 QL
BIZxiarF—OFEt hBEWOLNL, ZOHEOFERERKE Fig. 11 kb, 14E —0.65 24

~1,0

1.0
0,5 0.5

-0,65 -0.14 0.57 ] 0,40
0.0 = 0.0

3. 4 3 4
1T~
WIND DIRECTION
1 2 1
0.0 0,0; 2
[0 0.3 Jo.s Yoy
-0.5 0.5
~1.0 1.0,
MEAN PRESSURE COEFFIGIENT R.M.5. PRESSURE COEFFICIENT
p(x) px)
()
407
20 pe I®
304
' 204
V‘Hﬂ‘l_h-hk J-I_rl_H THL _"”-HV ’
« Yoy

BASE PRESSURE ¥ 1 w2 N0
PROBABILITY DENSITY

Fig. 11 Pressure coefficients and probability density of the fluctuating pressure.
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Fig. 12 Power spectra of the fluctuating pressure on side walls. a=25°
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Fig. 14 Pressure coefficients and probability density of the fluctuating pressure.
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