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A Study of Sound Insulation Effect of Periodically

Arranged Circular Rods
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ABSTRACT

Sound insulation effect of periodically arranged circular rods is studied by numerical

method (BEM) and model experiment in anechoic room. Five different cylinder groups of

diameter from 48 mm to 27 mm are arranged, where each group consists of 5 rows of

identical rods and area ratio is kept almost the same as 60%. Comparisons of results by

BEM and experiment show the band gap frequency ranges are qualitatively in agreement,

while experiments gives higher attenuations. Frequency shifted attenuations (BEM results)
by first group ( ¢48), third group (¢34) and fifth group ( ¢27) show that attenuation
curves are in reasonable agreements for both plane wave and point source.
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Fig. 1 Periodic cylindrical array
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Table 1. Size of band gap model

T 1 2 3 4

(@]

48 425 34 31.8 | 272

~ 17 21 25 27 31

598 | 616 | 997

29-48|33-5414.1-6.744-7.2|52-84
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Fig. 3 Attenuation (dB) when only first five

columns of cylinder of ¢ 48mm exist.
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Fig. 4 Attenuation (dB) when five columns of

3rd cylinder of ¢ 34mm exist.
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Fig. 5 Attenuation (dB) when last five columns

of cylinder of ¢ 27mm exist
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Fig. 6 Comparisons of attenuation of 1st, 3rd
and 5th cylinder columns for point source (BEM)
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