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Research on Early Warning and Dust Suppression Linkage Technology in Long and
Heavy—-Haul Tunnels
Xinnian Zhou Guishuang Liu
Chawu Business Section, Datong—Qinhuangdao Railway Co., Ltd.
[Abstract] The issue of coal dust pollution caused by factors such as piston wind and vibration in long and
heavy—haul tunnels has become increasingly severe, posing a critical bottleneck to the safe and efficient
operation of railways. To address this challenge, this paper focuses on the core aspect of dust pollution
prevention and control within tunnels. It involves the development of a tunnel dust early warning and dust
suppression linkage technology system, establishing a closed—loop control system for intelligent perception of
dust concentration, determination of ##4% thresholds, and automatic activation and deactivation of dust

suppression equipment. This research provides a solid technical foundation for the subsequent achievement of

effective, rapid, and intelligent control of dust in tunnel environments.
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