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A Study on the Analysis of Acoustic Radiation of Axisymmetric Shells
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Abstract

The problem of acoustic radiation of axisymmertic shells is studied by finite element formula-

tions. Peripheral distribution of sound pressure is assumed and acoustic impedance is used for

infinite area. By using two dimensional finite element method, acoustic intensity and radiation

efficiency of an axisymmertic shell are analyzed. For a simple axisymmetric shell model,

accoustic intensity due to vibrational modes is calculated and the computed results are compared

with the experimental values.
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Fig. 2 Acoustic intensity from a breathing sphere
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Fig. 3 Axisymmetric shell model

NF=2 h=1 H 266.2 NF=z P=2 1207.4

o) O

L 266.7 1207.4

NF=3 =1 H Z49.1 NF=3 n=2 K 1110.2

L 2439.1¢ L 1110.2

Natural frequency and mode shape of the

mode of Fig. 3

9.00

8.50

1 1 1 1 1

1.0

1.8 2.0 2.8
DISTANCE OF THE OUTMOST NODE {(m)

. 5 Radiation efficiency with the distance of the

outmost node



24 Ao %

Fig. 6 Acoustic intensity vector in r-z plane
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Fig. 7 Acoustic intensity in »-4 plane
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Table 1 Acoustic intensity with height

. Acoustic intensity (W/m?)
Height - -
Experiment Analysis

10em 0.0661 0.0626
20cm 0.0457 0.0457
30cm 0.0282 0.0276
40cm 0.0155 0.0122
50cm 0.0076 0.0061

Table 2 Acoustic intensity with peripheral angle

Acoustic intensity {W/m?)
4 —coord. T
Experiment Analysis

60° 0.0096 0.0156

40° 0.0025 0.0019

200 0.0398 0.0367

0° 0.0661 0.0626

—20° 0.0437 0.0367

— 40° 0.0020 0.0019
—60° 0.0120 0.0156
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Fig. 9 Variation of acoustic intensity(— ;2-1 mode,
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