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A Wind Tunnel Study on Wind-Induced Noise on Louvers for External Staircases

Abstract

Noise caused by wind on louver , of the type used in external staircases, is investigated through
wind tunnel test.

Two types of louver are tested; one has a span of other 1.26m(Type-A)) and the other 2.56m(type-B.
Type-A is identical to Type-B, except for the existence of an aluminum bar (L: 50x50x6) ,which
connects louver bars at the mid-span. The louver bar is schematically an aluminum tube(C2
50x60x0.2mm(t)). Not only sound pressure level (SPL) but also acceleration of louver bars are
simultaneously measured under wind velocity of 2 to 20m/s, and azimuth angle of 0 to 30 degree.
Major findings are follows;

1) The dominant frequency of the observed noise is low-frequency (less than 200Hz) and is
attributed to vortex shedding from louver bars.

2) SPL caused from type-A and B are almost same level.

3) It is concluded that tested louvers don’t cause unpleasant noise within the tested range of
wind velocity and azimuth angle, compared with the existing experimental results of several
types of balustrade.

4) It is speculated that afore-mentioned result is attributed to the relatively high damping of the
first and second modal vibrations, which are 4% (first) and 1.7%(second).

5) The first Strouhal number for tested multi-louver bars is 0.18,that is 1.5 times of

that for the single louver bar.
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