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Analyzing the Mechanism of Turbulent Coagulation Dust Capture Based on Spiral Water
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Abstract: To address the low dust removal efficiency associated with conventional wet dust collectors when handling fine
particulate matter, this study proposes a turbulent coagulation-based dust collection mechanism incorporating a spiral water
film, thereby enhancing dust capture efficiency. The results demonstrate that by forming a continuous spiral water film to
facilitate "surface—point" collisions, the collision probability is increased from 20-30% to 95-98%, enabling a dust removal
efficiency of 99% for fine particulate matter — significantly outperforming existing wet dust removal technologies (70-74%)
and making this approach suitable for underground environments. This system is effective for treating high-concentration dust
streams and holds potential for extension to the purification of toxic and hazardous gases, providing an efficient and reliable
solution for mine dust control.
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