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ABSTRACT

We have studied the possibility of global noise reduction by the sound power control through selection of
distribution and impedance of absorptive materials. It is necessary to investigate the relation between the
global sound energy in the field and the total sound power radiated by sources. In the previous work [1,2], the
authors presented a useful design method to change boundary condition that can be useful to reduce noise in
acoustically small enclosures. The possibility of total acoustic potential energy reduction by acoustic source
power control is examined in an acoustically small cavity. Using acoustic energy balance equation, the
relation between global noise control performance and absorptive material’s arrangement/impedance is
deduced. Numerical simulation is performed to interpret its physical meaning in terms of absorbent’s

distribution and impedance.
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Fig. 1 A cavity with arbitrary boundary condifion
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Fig. 2 Acoustic energy balance in the acoustic domain
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(b) Typical FRF under rigid boundary condition
Fig.3 An example of a cavity used in numerical
simulation and its frequency response
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Fig. 4 Sound source radiation impedance with
respect to absorptive material position and
frequency
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Fig. 5 Sound source radiation impedance with
respect to absolute value of absorptive
material’s reactance (It is defined as
imaginary part of impedance). Resistive term
(real part of impedance) is fixed at ‘3” and
reactive term has negative value.
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