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In this work, a methodology based upon the use of Computational Fluid Dynamics (CFD) is investigated in

order to calculate the acoustic transfer impedance of thin triaxial woven fabrics, typically used for satellite

reflector antennas. The acoustic transfer impedance of such inherently periodic panels may be of interest,

from an acoustic perspective, for properties such as the energy distribution between absorption, transmission

or reflection. In the specific case of triaxial woven fabrics used in satellite reflector antenna applications, the

acoustic transfer impedance may provide additional information concerning the Fluid-Structure Interactions

(FSI), in particular the mechanical loading of these structures. As such, the resistance of these panels to the

critical acoustic loading upon take-off is a key specification for their optimized design [1].

For this purpose, this work aims at contributing to a refined modelling of such panels taking into account the

constraints appearing at several scales. The acoustic transfer impedance may thus provide a contribution

of the local dynamic properties of the panel, to be further included in an analysis of the antenna at a

global scale. This separation of the scales of interest may allow for a good approximation of the antenna’s

mechanical behaviour at a reasonable computational cost.

The dynamic flow resistance of the structure is studied at the level of a unit cell, where a windowed impulse

flow is imposed normal to the perforation. The Fourrier transform of the fluid averaged normal velocity

and the averaged pressure drop through the panel allows to calculate the frequency-dependent transfer

impedance. Several points of the methodology are discussed in detail in order to ensure reliable results,

and a parametric study is conducted encompassing a large range of variation of the design parameters such

as the size of the unit cell, the orifice and the thickness of the panel. Subsequently, an analytical fit of the

results is performed, and the resulting expression, which may be used for optimization purposes and global

scale modelling, is compared to existing analytical models for micro-perforated panels [2, 3].
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