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Design of Directional Structural-Acoustic Coupled Radiator in Wave Number Domain
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ABSTRACT

A design procedure using spatial Fourier transform is presented for a structural-acoustic coupled radiator that can emit sound in
the desired direction with high power and low side lobe level. The design procedure consists of three steps. Firstly, the structural-
acoustic coupled radiator is chosen to obtain strong coupling between structural vibration and acoustic pressure. The radiator is
composed by two spaces which are separated by a wall. Spaces can be categorized as reverberant finite space and unbounded semi-
infinite space, and the wall are composed of two plates and an opening. The velocities on the wall are predicted. Secondly, directivity
and energy distribution of radiator are predicted in wave number domain using spatial Fourier transform. Finally, optimal design
variables are calculated using a dual optimal algorithm. Its computational example is presented including the directivity and resulting

pressure distribution using proposed procedure.
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acoustic source (f)

Fig. 1 The mathematical model of coupling system.
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Fig. 2 Geometric 1nterpretat10n of the Ewald sphere
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Fig. 3 Velocity distribution of normal component on the
boundary: (a) real; (b) imaginary.
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Fig. 4 Wave number spectrum of the initial value at the
fifth cavity-dominated mode.
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Fig. 5 Wave number spectrum of the optimized system.
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Fig. 6 Comparison between optimized and initial
directivity pattern.

-243-

0 0.0% 0.1 0.15 0.2 0.25 0.3
x{m)

Fig. 7 Optimized pressure distribution in the radiation
field.
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