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Remote Blow-Off Mechanism of Wire Fire by Air Vortex Ring
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Abstract: Vortex ring, a special fluid pattern featured by a stable and continuously rotating and propagating
structure, shows good potential for remote fire extinguishing. Using air vortex rings as the extinguishing medium,

this study investigates the combustion behavior and extinction phenomena of wire fires. It was found that air vortex
rings exhibit lower dissipation compared to conventional airflows. Under identical hole area and velocity, air vor-
tex rings can blow out fire faster and at a greater distance. Considering the spreading behavior of wire fire, the
relative position of flame-vortex constantly changes, and the spatial distribution characteristics of the extinguish-
ing efficiency of air vortex rings are further determined. Based on the near-field circulation of the vortex core and
the flame stretch rate, the critical extinction criteria for the influence of vortex rings on flame extinction are con-
structed. This study provides insights into the development of remote fire suppression technologies leveraging air

vortex rings.
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