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Abstract

In this study, a turbulence simulation is carried out in a suction type wind tunnel using grids, where turbulent flows
with various turbulence intensity are successfully produced by the change of grid size, arrangement of grids and settling
position, respectively. Response tests of rectangular cylinder models with aspect ratio of 2 and 4 are carried out in
smooth flow and generated turbulent flows. Additionally, two types of fairing are considered such as right triangle and
regular triangle. The effects of wind velocity fluctuations and fairing are discussed on vortex-induced oscillation.
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Fig.1 Turbulence intensity of generated flows
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Fig.2 Ratio of horizontal and vertical turbulence intensities
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Fig.3 Sectional shapes of models

Table 1 Structural characteristics of models

Aspect ratio 1.2 (AD) 1:4 (BO)
Dimension(BxDxL) 200x50x600(mm) | 100x50x600(mm)
Weight 3.0kg - f 22kg - f
Moment inertia 0.33%kg fem’ 0.287kg fem’

Natural Vertical(f;) 4.75Hz 5.46Hz
frequency | Torsional(f,) 6.50Hz 8.00Hz
Frequency ratio(fu/f;) 1.37 1.27
Logarithmic Vertical 0.002 0.002
decrement | Torsional 0.003 0.003
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Fig4 V-A curves of A-series models in smooth flow
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Fig.5 V-A curves of A-series models in turbulence (Iu=5%)
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Fig.6 Maximum amplitude ratio of A-series models
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Fig.7 V-A curves of B-series models in smooth flow
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