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Study on Wind Response on Horn-Shaped Membrane Structure Using Computational Fluid Dynamics

-Effect of Reynolds Number on Wind Pressure Characteristics of Membrane-
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Abstract:The horn-shaped membrane structure is a curved structure with a two directional curvature and is lightweight and

has low rigidity. Wind tunnel tests are considered the most reliable method for evaluating wind loads, but wind tunnel tests

are conducted in the Reynolds number range, which is 10% to 10* orders lower than actual buildings. For curved structures

that are thought to have a significant effect on Reynolds number, the wind load acting on the roof surface may differ

between the actual building and the wind tunnel. From the above, CFD analysis is used to clarify the effect of changes in

the Reynolds number on the wind pressure characteristics acting on the roof in the horn-shaped membrane structure.
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Fig.1 Horn-Shaped Membrane Structure
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(a) Analysis Area

(b) Measuring point

(c) Parameter

Reynolds Number 2.75%10* 5.5%10° 8.25x10°
Wind Velocity (m/s) 10 20 30
Model Scale 3/100 1/10 1/1
Sampling frequency * time | 111.1 Hz * 54s| 66.7Hz *+ 90s | 10Hz * 600 s

Fig.2 Previous Analysis Model
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Cpo : Top Wind Pressure Coefficient H : Reference Height
Cpi : Bottom Wind Pressure Coefficient h :Rise L :Span
Cp : Wind Force Coefficient p :Air Density (=1.206kg/m?)

: Velocity Pressure Un:

Fig.3 Coefficient Definition
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(b)Mean Wind Force Coefficient (c)Fluctuating Wind Force Coefficient

Fig.4 Comparison of Wind Force Coefficient
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(a)Front(point a) (b)Side(point b)
(c)Standard Deviation
Reynolds Number 2.75%10¢ 5.5%10° 8.25%10°
(a)Front 0.18 0.27 0.36
(b)Side 0.22 0.18 0.22

Fig.5 Wind Force Coefficient Time History Waveform
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