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Research on the Characteristics of Local Ventilation Flow Field Disturbance and Ventilation Control Technologies
Heping Wang

Datong No.1 Middle School for Coal Miners, Datong, Shanxi, 037000

Abstract: Local ventilation at mining face working sections is susceptible to disturbances caused by confined roadway spaces, equipment ob-
structions, improper duct layout, and mismatched ventilation parameters. These factors can induce flow field disturbances such as vortex recircu-
lation, airflow deviation, and ventilation dead zones, leading to methane accumulation, dust retention, and reduced ventilation efficiency, thereby
posing a serious threat to safe underground mining operations. To elucidate the evolution mechanism of flow field disturbances, this study em-
ploys aerodynamics and turbulence theory, utilizing the RNG k-¢ turbulence model and Fluent numerical simulation methods to systematically
analyze the characteristics of local ventilation flow field disturbances and their primary triggering factors. Based on these findings, a comprehen-
sive ventilation control technology system—comprising duct optimization, airflow diversion and flow stabilization, wind pressure matching, and
zoned balanced ventilation—is developed. Field measurement results demonstrate that this technology can effectively eliminate ventilation dead
zones and vortexes, increase the uniformity of roadway air velocity by 42.3%, and significantly enhance ventilation stability and air exchange
efficiency; thus, it provides a valuable reference for the optimization of local ventilation systems and the mitigation of flow field disturbances in
coal mines.

Keywords: Local ventilation in coal mines; Flow field disturbance; Turbulence characteristics; Ventilation flow control; Ventilation optimization
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