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An error sensing strategy for a compact duct active noise control system

Chen Baicun, Tao Jiancheng’

(Key Laboratory of Modern Acoustics, Ministry of Education, Institute of Acoustics of Nanjing University,
Nanjing, 210093, China)

Abstract: The placement of secondary sources and error microphones is an important factor that determines the noise

reduction performance of an ANC (active noise control) system. This paper focuses on the compact ANC system embedded

in the middle of the duct. An analytical model of sound transmission in a semi-infinite rectangular duct is established based on

the modal expansion method. The effect of the placement of the error microphones and the secondary source on the noise

reduction of the ANC system is systematically analyzed. For ducts with square cross-sections, a multi-microphone error

sensing strategy is proposed to improve the noise control performance. Simulation and experimental results show that the

proposed error strategy can improve the noise reduction of the compact ANC system below the cut-off frequency of the duct.

Key words: active noise control in ducts,compact system, error sensing strategy
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Fig. 1 A single-channel ANC system in a semi-infinite

square duct with the opening on an infinite baffle
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Fig. 2 Simulation results of the analytical model and

the finite element model with plane wave incidence
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Fig. 3 Simulation results of the analytical model and
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the finite element model with monopole source incidence
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Fig. 6 The transfer function of the primary path and the secondary path and the strength of the secondary source

when the secondary source is located at different positions
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Fig.8 The radiated sound power of the duct opening with ANC with different error sensing strategies
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