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Abstract: With the deepening of mining depth, the heat damage of the tunneling face in the high —
temperature mine is increasingly prominent, which seriously endangers the physical and mental health of the
workers. Combined with the effect of air layer on heat insulation in the building envelopes, a structure of
controlling heat transfer from surrounding rock to roadway by air layer is proposed. Based on numerically
simulating, the heat transfer mechanism of natural convection in concentric horizontal cylindrical annuli is
studied. The relationship between Ra number and air flow characteristics is concluded with an internal and
external diameter ratio close to 1. The enhancement degree of natural convection to heat transfer is expressed by
the heat transfer enhancement coefficient K, the relationship between K average values of Ra is K, =
0.091 63Ra’*°. And the formula that can be applied in the mine is K, = 0.034 57Ra"*'". The calculation
results of an engineering case show that the thickness of air 1nterlayer has no significant effect on heat
dissipation, and the optimal thickness is within 8 cm.
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