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Compution of the receiving radius in an enclosure in sound field

prediction based on ray-tracing method
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Abstract The receiving radius is an important parameter in ray-tracing sound prediction,
whose value has often been estimated in empirical ways due to the lack of theoretical basis.
This paper analyzes the reason that the receiving radius is determined by the sound ray
density, and derives a formula for calculating the radius of the receiving sphere in rectan-
gular enclosures. The sound ray density can be determined by the initial sound ray number,

the volume and shape of the sound field, and the absorption coefficient of the boundaries.
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In an established enclosed sound field, the sound ray can be regarded as being distributed

evenly, so that the receiving radius does not vary with the receiving position and is a con-

stant. However, for different sound fields, because of the difference in the space volume,

shape and absorption coefficient, the receiving radius are different. The greater is the

sound ray density, the less is the receiving radius; the less is the sound ray density, the

greater is the receiving radius. Experimental results validate that our proposed method for

calculating the receiving radius can be used to predict some acoustical indexes such as the

sound pressure level and the reverberation time in an enclosure.
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