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An investigation of parametric array loudspeakers in active noise control of a duct

WU Shuaibing WU Ming YANG Jun

(Key Laboratory of Noise and Vibration Research and Communication Acoustic Laboratory, Institute of Acoustics,
Chinese Academy of Sciences, Beijing 100190, China)

Abstract  To solve the problem that the acoustic feedback raise the complexity of the system and
computation of algorithms in active noise control (ANC) of ducts, the parametric array loudspeakers were
introduced as the secondary source in this paper. The high directivity sound beam reduced the acoustic
feedback of parametric array loudspeakers. To verify the method, experiments of parametric array
loudspeakers in ANC of straight and L-type ducts have been conducted for 600 Hz single-tone noise and 500
Hz-1000 Hz narrow-band noise. The experimental results show that the parametric array speakers have a
smaller acoustic feedback. Without feedback compensation, the noise reduction of single-tone noise is
comparable with loudspeakers, whereas the attenuation amount of the narrow-band noise is less. Furthermore,
by measuring sound field of the duct and noise attenuation, the reduction regions were identified to be the
entire downstream from error microphone, and the reduction areas were the entire transverse sections of the
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duct. The experiments demonstrate that the performance of noise cancellation is remarkable and the

complexity of the system and computation of algorithms has been reduced, when the parametric array

loudspeakers were used as the secondary source.
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