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Research and Analysis on Dynamic Change of Air Flow Field in Ultra-Deep Well Under Large-Load and High-Speed Lifting Condition
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Abstract: With the gradual depletion of shallow resources in mines, deep mining has become an important way to obtain
resources. A domestic metal mine under construction with an ultra-deep well under large-load and high-speed lifting system was
taken as the research object. Simulation analysis of the aerodynamic pressure distribution laws of lifting containers was carried
out by comparing the dynamic changes of air flow fields under different arrangement modes of shaft lifting containers and
operating conditions. The standard k-e¢ turbulence model in fluid mechanics was adopted, and numerical simulations of the air
flow behavior in the shaft during the operation of lifting containers were conducted using Fluent software. The aerodynamic
pressure distribution around the containers during the lifting process was analyzed, and the container offset was calculated,
thereby revealing the aerodynamic characteristics and lateral swinging patterns of the lifting containers in the shaft. The
research results show that when two lifting containers running in opposite directions intersect in the shaft, obvious aerodynamic
impact force and impact torque will be generated. Moreover, the lateral aerodynamic force of two-container in the shaft is
greater than that of four-container, and the piston effect of the two-container shaft layout is more pronounced than that of the
four-container shaft layout. From an aerodynamic perspective, the four-container layout should be prioritized for ultra-deep well
lifting systems, with the two-container layout considered as a secondary option.
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Design parameters for double container lift
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Table 2 Design parameters of four container lifting
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Fig.2 Skip speed vector diagram
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Fig.3 Local amplification velocity vector
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Fig.4 Roadway pressure cloud diagrams under

the condition of two skips spacing of 500 mm
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Fig.5 Four-container layout model of roadway during

reverse operation of large cage and small cage
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Fig.6 Roadway pressure cloud diagrams under reverse

operation condition of large cage and small cage (unit: Pa)
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Fig.7  Cross sections of pressure cloud diagrams (unit:Pa)
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Fig.8 Four-container layout model of roadway under the same

direction operation condition of large cage and small cage
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Fig.9 Roadway pressure cloud diagrams under

the same direction operation condition of

large cage and small cage (unit: Pa)
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Fig.10 Local amplification of velocity vector
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