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Analysis of Sound Fields within Rectangular Enclosures
by the Image Method

Naoki Taxacl, Yasuhiro YAMASHITA
and Masayuki MATSUI

Sound pressure distributions within rectangular enclosures were analyzed by the
image method. The relevant equation for the analysis was derived on the basis of two
suppositions of the geometrical acoustic theory by using up to the 14th reflection degree.
The mean free path for the image method was evaluated from the locations of the
image and receiver, and compared with the classical mean free path obtained on the
supposition of diffusion sound field. The mean free path by the image method has a
wider application range than that by the diffusion method. The use of the mean free
path by the image method has allowed the reflection degree to be extended to infinity

under statistical treatment.
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Fig. 1 Location of sound source, image source and receiver.
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Fig. 2 Distance vs. sound pressure level by the diffusion method.
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Table 1 Difference between two calculated mean free paths.

No. Dimensions of Room (m) pi (m) pd (m) pi/pd
1 7.81 x 6.25 x 5,00 3.993 4,098 0.974
2 12,21 x 6.25 x 5.00 5,221 4,526 1.154
3 19.07 x 6.25 x 5.00 7.258 ] 4. 849 1.517
4 29.80 x 6.25 x 5.00 10.910 ‘ 5. 082 2,146
5 46.57 % 6.25 x 5.00 16.638 | 5. 258 3.164

pi; Mean Free Path Calculated by the Image Method
pd; Mean Free Path Calculated by the Diffusion Method
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