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Design of diffusers in consideration of scattering and diffusion characteristics
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ABSTRACT

This study proposes a optimized shape of diffuser profile through investigating the scattering and diffusion
characteristics of diffusers. The scattering coefficient according to ISO 17497—1 evaluates uniformity of reverberant
sound field of late reflections, while the diffusion coefficient according to AES—4id—2001 evaluates polar response of
early reflections. Thus both scattering and diffusion characteristics should contribute to design shape of diffusers to
maximize physical performance. To find out design method, the previous results on hemisphere diffusers are reviewed.
The frequency characteristics of scattering coefficients depended on the structural height of the diffusers, while amount
of scattering coefficients depended on the surface coverage density of the diffusers. However absorptive properties also
increased with augment of surface coverage density, thus optimum coverage density should be considered. For the
directional diffuser, three types of 2D—diffusers are proposed; semicylinder of h=5mm, semi—truncated cone of
h=5-25mm and semicylinder of h=25mm. As results, diffusers with the maximum height of 25mm show the highest
scattering coefficients, while diffuser of h=5mm shows high scattering coefficients only at the high—frequency bands.
Diffusion coefficient will be investigated for diffusive properties of the early reflection.
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