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Abstract

Valve noise not only deteriorates the working environment of metallurgical plants and endangers
the occupational health of operators, but also causes pipeline vibration, instrument malfunction and
equipment fatigue damage. To control the noise of metallurgical valves, this paper systematically sorts
out its generation mechanisms, including mechanical noise, hydrodynamic noise and aerodynamic
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noise. From the perspectives of structural optimization and acoustic treatment, it reviews the domes-
tic and international research status of passive and active noise reduction technologies. Studies indi-
cate that some passive noise reduction technologies, including multi-stage throttling, resonant sound
absorption and low-noise valve body design, have been put into engineering application. Meanwhile,
active noise reduction technologies based on acoustic wave destructive interference and piezoelectric
ceramics, as well as numerical simulation technologies relying on multi-physics field simulation and
the hybrid noise reduction strategy integrating active and passive methods, are emerging as cutting-
edge research focuses.
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Table 1. Aerodynamic noise
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Figure 1. Structure diagram of the maze-type control valve
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Figure 2. Labyrinth sleeve lamination
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