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Low—noise technology in equipment contributes to the construction of a
"Quiet China"

XIANG Hongying, XU Sheng, FANG Lihong, ZHAO Haixia, WANG Wei, SUN Xingpeng, CHU Dejian, LI Jian

Advanced Innovation Center, Qingdao Haier Intelligent Technology R & D Co., Ltd., Qingdao 266101, China

Abstract With the acceleration of urbanization, equipment noise pollution has become a core challenge in the management of social life
noise. This review summarizes the governance pathways and noise reduction technologies for noise pollution from equipment. It identifies
three major current challenges: passive noise reduction shows insufficient attenuation for low—frequency noise (<500 Hz) and significant
weight increase; active noise cancellation (ANC) faces bottlenecks in high—frequency noise (>1 kHz) control, real-time computing power,
and power consumption; sound quality optimization is constrained by individual differences in psychoacoustic parameters. Aiming at the
above limitations, this paper proposes frontline technological breakthrough directions: low—frequency efficient sound absorption of
acoustic metamaterials (sound absorption coefficient>0.95), noise reduction—efficiency synergy of aerodynamic bionic technology, and
artificial intelligence—driven dynamic adaptation of intelligent noise reduction. It is recommended to build a soundscape ecology from
physical silence to psychological tranquility through the integration of the three—chain "policy—technology—standard" to support the
implementation of the "Quiet China" strategy.

Keywords

equipment noise pollution; Quiet China; passive noise reduction; active noise cancellation (ANC); sound quality

optimization
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