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Prediction Model of Burning Characteristics of Mine Belt Fire
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Abstract: The heat release rate of belt fire is one of the important parameters of mine belt fire risk. It is
important to predict the size of belt fire accurately for the prevention of belt fire. In this paper, the blank belt and
coal conveying belt were tested by cone calorimeter. The combustion parameters such as heat release rate, CO,
concentration, CO concentration and smoke yield were obtained, and the combustion performance of the belt was
analyzed. Combined with the experimental data, a prediction method of heat release rate of tape fire was
established based on random forest model (RF). In order to verify the accuracy and reliability of random forest
method, mean absolute error ( MAE ), mean absolute percentage error ( MAPE), root mean square error

(RMSE) and determination coefficient (R*) were calculated. The experimental results show that the ignition
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time of blank belt is much shorter than that of coal conveying belt. Compared with blank belt, coal conveying belt
is not conducive to combustion according to the heat release rate, residual mass and CO, concentration. The
results show that the prediction results of random forest model are MAE < 0.260 9 kW/m”, MAPE < 0.007%,
RMSE < 0.493 3, R*= 0.999 8. It shows that the model has high prediction accuracy, strong generalization
ability and good robustness. It can accurately predict the heat release rate of belt, and achieves good results in
the prediction performance indicators.

Keywords: belt fire; heat release rate; random forest
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