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A Parameter Study on the Frequency Characteristics
of the Structural-acoustic Coupled System
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ABSTRACT

It is well known that wall impedance essentially determines how sound wave transmits from one
place to another. The wall impedance is related with its dynamic properties: for example, the mass,
stiffness, and damping characteristics. It is noteworthy, however, that the wall impedance is also
function of spatial characteristics of two spaces that is separated by the wall. This is often referred
that the wall is not locally reacting. In this paper, we have attempted to see how the acoustic
characteristics of the two spaces is affected by various structure parameters such as density, applied
tension, and a normalized length of the wall. Calculations are conducted for two different modally
reacting boundary conditions by modal expansion method. The variation of the Helmholtz mode and
the structural-dominated mode are analyzed as the structure parameters vary. The displacement
distribution of the structure, pressure and active intensity of the inside and outside cavity are
presented at the Helmholtz mode and the structure-dominated mode. It is shown that the frequency
characteristics are governed by both structure- and fluid-dominated mode, The results exhibit that
the density of the structure is the most sensitive design parameter on the frequency characteristics
for the coupling system as we could imagine in the beginning. The Helmholtz mode frequency
decrease as density increases. However, it increases as applied tension and an opening size increase.
The bandwidth of the Helmholtz mode is mainly affected by density of the structure and its opening
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