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Optimization Design of Air Bridge Structure and Research on Ventilation Efficiency in
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Abstract: As a key structure in the underground ventilation system of coal mines, the air bridge plays a crucial role in
separating different air pressures and airflows, ensuring the directional flow of air as required. It directly affects the ventilation
efficiency, safety production, and energy consumption of the mine. Traditional air bridge designs often rely on empirical
formulas, which have problems such as insufficient structural rationality, high ventilation resistance, and weak anti-impact
capacity, making it difficult to meet the ventilation needs of complex geological conditions and high-yield, high-efficiency
mines. This paper, based on fluid mechanics theory, structural mechanics analysis, and numerical simulation technology,
conducts research on the optimization design of air bridge structures in underground coal mines. It elaborates on key
technologies such as the optimization of air bridge flow channels, material selection, and structural parameter matching. The
feasibility of the optimization scheme is verified through numerical simulation and field tests, and its application effects in
reducing ventilation resistance, improving ventilation stability, and enhancing structural safety are analyzed. The paper also
looks forward to the future development trends of intelligent and green air bridges, providing technical support and reference
for the upgrading and transformation of underground ventilation systems in coal mines.
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mechanics
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