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LOW FREQUENCY FLUCTUATION IN WIND TUNNEL FLOW

By Yasuo Oxupa and Yoshihito TANIKE

Synopsis

Recently, a turbulent boundary layer is generally used to investigate wind effects of tall
buildings. In this case, it is thought that the flow in the wind tunnel is usually devided into the
mean and fluctuating components, and each statistic has a unique value if an averaging time is de-
termined. However, in practice, each statistic is changed in according to the length of this aver-
aging time, and it is not uniquely determined. This is caused by the fluctuating components with
a longer period than averaging time in the flow wind tunnel. So the experiments were conducted
in some wind tunnels investgating the low frequency fluctuations which affect the decision of the
averaging time. We found that there are low frequency components with longer scales than the
length of wind tunnel.
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Fig. 1. Wind velocity fluctuation in turbu- Fig. 2. Wind velocity fluctuation in uni-
lent boundary layer. form turbulent flow. '
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Fig.3. Velocity pressure in and above Fig.4. Power spectrum of wind velocity
turbulent boundary layer. fluctuation in turbulent boundary
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Fig. 5. Cross correlation coefficient of wind velocity fluctuation (u-component).
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Fig. 6. Longitudinal turbulent scale in turbulent boundary layer.
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Fig. 7. Averaging time vs. standard error
of mean and r.m.s. values in Fig. 8. Drag coefficient of a square prisms
turbulent boundary layer. in turbulent boundary layer.
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