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Abstract

To address challenges in coal mine ventilation system—including excessive air velocities in intake
and return airways, insufficient airflow in mining areas, and constrained air supply at usage points,
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the study employs a 3D simulation approach for system optimization. Using a self-developed 3D
mine ventilation decision-making platform, a simulation model was established to propose an op-
erational plan for the Northern No. 2 Return Air Inclined Shaft: Plan I (which shares return air flows
from the northern section of Mining Area 1 and Mining Area 34) optimizes network distribution,
shortens ventilation paths, reduces system redundant resistance, and increases total mine intake
airflow to 24,840 m3/min while enhancing return air system capacity by 35%~40%. The research
demonstrates that Plan I achieves balanced airflow distribution, alleviates pressure in the Northern
No. 1 Return Air Inclined Shaft, and delivers main ventilator efficiency at industry-leading levels,
providing a comprehensive technical reference encompassing “resistance measurement-3D model-
ing-dynamic regulation” for ventilation system upgrades in similar mines.
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Table 1. Parameters of the main inlet and return shafts of the mine
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Figure 1. A coal mine 3D graphics drawing platform interface
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Figure 2. Simplified diagram of ventilation system of the mine
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Table 3. Distribution table of three zones of difficult ventilation routes in the north No. 1 return slant shaft
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Figure 3. Scheme I simplified schematic diagram of mine ventilation system
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Figure 4. Scheme Il ventilation system simplified schematic diagram
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Table 4. Comprehensive comparison of core indexes of mine ventilation system under different working conditions
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