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Temperature Prediction of Underground Working Place Using

Artificial Neural Networks
Yunkwang Kim and Jin Kim

Abstract The prediction of temperature in the workings for the propriety examination for the development of a
deep coal bed and the ventilation design is fairly important. It is quite demanding to obtain precise thermal
conductivity of rock due to the variety and the complexity of the rock types contiguous to the coal bed. Therefore,
to estimate the thermal conductivity corresponding to this geological situation and complex gallery conditions, a
computing program, which is TemPredict, is developed in this study. It employs Artificial Neural Network and
calculates the climatic conditions in galleries. This advanced neural network is based upon the Back-Propagation
Algorithm and composed of the input layers that are acceptant of the physical and geological factors of the coal
bed and the hidden layers each of which has the 5 and 3 neurons. To verify TemPredict, the calculated result is
compared with the measured one at the entrance of -300 ML 9X of Jang-sung production department ,
Coal Mine. The difference between the results calculated by TemPredict (25.65°C) and measured (25.7°C) is only
0.05°C, which is less than the allowable error 5%. The result has more than 95% of very high reliability. The
temperature prediction for the main carriage gallery 9X in 425 ML under construction when it is completed is made.
Its result is 28.2°C. In the future, it would contribute to the ventilation design for the mine and the underground

structures.
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Fig. 1. the heat balance at a wet surface
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q: strata heat flux[W/m?]
qu: latent heat transfer[W/m’]
Qsen : Sensible heat transfer[W/mz]
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Table 1. Ventilation rate data (2006. 7. 5~19)
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