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Duct noise control by using shunt loudspeaker

LIU Wei-wei, MAO Qi-bo
(School of Aircraft Engineering, Nanchang Hangkong University, Nanchang 330063, Jiangxi, China)

Abstract: The theoretical calculation and method of shunt loudspeaker controlling duct noise are given in this paper.
Firstly, with a disturbance speaker placed at one end of duct as the noise source, another speaker connected shunt circuit
is placed at side of the duct as a control unit of duct noise. The duct-loudspeaker coupling model is set up. Secondly,
adjustable parameters of shunt circuit are designed to realize independent regulations for the natural frequency and
damping coefficient of the control speaker. According to the optimized parameters of shunt circuit, the control speaker
can achieve good control effect. Finally, the control effect of the shunt speaker is calculated numerically by using Matlab
software. Results show that the designed shunt speaker can control the pressure in the duct effectively. Compared with
the conventional active noise control, the major advantage of this method is that the control system does not need error
sensor and controller, so the structure is simple and convenient for application.
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Fig.1 Locations of duct and loudspeaker
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Fig.2 Mechanical model of loudspeaker
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Fig.3 Equivalent circuit of loudspeaker
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Fig.4 Principle diagram of shunt circuit
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Table 1 Duct parameters
P K B B OEAEE EE
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