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Optimization of CO Sensor Carrying Position of Mine
Intelligent Inspection Vehicle
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Abstract: To improve the reliability of CO volume fraction monitoring data collected by mine
intelligent inspection vehicles, the wind flow distribution and the spatial-temporal evolution law
of CO volume fraction in the excavation roadway at the —630 m level of Jiaojia Gold Mine in
Shandong province are analyzed by using a computational fluid dynamics (CFD) software. The
study results show that the wind flow in the zone between the ventilation duct’ s mouth and the
heading face is unstable, leading to the formation of the vortices that disrupt the volume fraction
distribution of gas. The CO transducer should be carried as high as possible in the car body
because the CO volume fraction peak is mostly at the top of the roadway under the effect of
self-characterization and laminar flow near the wall. The variation of CO volume fraction on both
sides is unstable during the attenuation section, thus the inspection vehicle should be put in the
middle of the roadway when travelling. The simulation results are validated by comparing the
attenuation variation of CO volume fraction with ventilation time in an excavation roadway.

Key words: mine intelligent inspection vehicle; CO sensor; numerical simulation; excavation
roadway ; safety engineering
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