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Conventional ways to obtain the complex reflection coefficient r
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Complex reflection coefficient » for end-less porous material

Ex. Fiber material 6=2254 [Pa s/m?]

Theoretical reflection coefficient for plane wave

p1, P2, Pr, D; are obtained by the theoretical Allard model*
valid for an infinite porous sample.
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The complex reflection coefficient takes into account the amount of energy that Is not absorbed by a sound absorbing system. A porous material backed by a rigid and impervious surface has been
considered in this study. The common way to obtain this parameter is to consider the surface impedance and a reference impedance value as well. By considering r = p,./p; as reference value, where
the incident and reflected sound pressure are evaluated by the Allard model, it is possible to observe that the plane wave reference impedance is mostly inappropriate for small distance of the sound

source from the material surface.

In real situations the dimensions of the material are finite. The simulations show that the reflection coefficient value depends strongly on the edge effects especially when the distance of the sound
source from the material surface increases. This aspect is already known for local reactive porous material and, in this preliminary study, it is also highlighted for non-local reactive porous material

and for spherical wave.

The results of these analysis are useful in statistical acoustics where, at given frequency, a porous material i1s characterized by a single parameter: the sound absorbing coefficient.



