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Figure 9. Subcooling effects of two rows of thermosyphons alter 270 days in

operation.
TEMPERATURE DISTRIBUTION AROUND A MINE AIRWAY

Y-Direction (meler)
F L &
Q
T —r"

3
-
way

g
_L-—M

Time= 366 days
Alr Temp.= -6.1+17.8"sin(0.017(t+30)-pi/2)
15 20

0 5 10

X-Diraction (meter)
Figure 10. Subcooling affects of two rows of thermosyphans after 366 days in op-
eralion.

mately -5°C.

Figures 9 and 10 show the effect of placing two rows of
thermosyphons, 65 m long, on a 3 mx 10 m grid, after 270 days
and 366 days of operation, respectively. Both figures show a large
volume of subcooled rockmass surrounding the unit, with the
rockmass temperature around the mine airway is significantly
lower than the phase change temperature. The temperature of the
soil surrounding the thermosyphon decreases, roughly paralleling
the air temperature. This would help the rockmass maintain its
stability during summer months, when the temperature of the ven-

tilation air is above the phase change temperature.
CONCLUSION

Regulation of mine thermal regime is extremely important in
ventilation design for frozen, underground placer mines in the
Arctic. In many cases, the correct engineering approach includes
not only overcoming the problems associated with permafrost, but
also using its unique properties whenever possible. Arctic mine
ventilation and frozen rockmass stability problems are resolved by
maintaining the frozen state of the ground and by controlling the
ground thermal regime within acceptable limits. Heat exchanging
devices such as thermosyphons can be employed to modify
ground temperature before mine development, and to maintain it
during the extraction of the mineral resources.
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