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On Temperature Calculation and Numerical
Simulation of Tunnel Head Area
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Abstract: In order to study the variation law of air temperature in tunnel, a mathematical model of
temperature calculation in the tunnel head area under stable state is established based on the heat balance
equation. The accuracy of the temperature calculation model is verified by numerical simulation software and the
model is modified. Results show that the maximum relative error between the calculated air temperature and the
simulated value is 5.96%, which is changed to 1.73% after adding additional items.The mathematical model of
temperature calculation can be used to calculate the average air temperature in the head—on area under different
working conditions. The temperature in the tunnel is affected by the surrounding rock temperature and air supply
volume. With the increasing of air supply time, the air temperature in the heading area increased first and then
reached a stable state. When the surrounding rock temperature rised by 5 °C, the average air temperature is
raised by about 1°C. The change rate of air temperature under different surrounding rock temperatures is basically
the same. When the air volume increasesfrom 20 m’/s to 30 m’/s, the cooling effect is significant, and then the
cooling range decreases with the increase of air volume.
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