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Effect of coal pile particle size on the spontaneous combustion velocity of coal pile

QU Guona' ,JIA Tinggui',QIANG Qian', WANG Laigui’,LIU Jian’ ,HAO Yu'
(1.School of Mining and Coal ,Inner Mongolia University of Science and Technology ,Baotou, 014010, China; 2.School of Mechanics and
Engineering , Liaoning Technical University , Fuxin 123000, China ;3. College of Safety Science and Engineering , Liaoning Technical University ,
Fuxin 123000, China; 4.Chongqing Vocational Institute of Engineering , Chongging 402260, China)

Abstract : Aiming at the problem of self-heating and spontaneous combustion problem for coal mine open—pit coal piles, in order to study
the influence of coal particle size on the spontaneous combustion of coal,the theory of porous media, heat transfer, fluid mechanics and
other theories was usedto establish a coal pile’ s self—ignition based on a coal pile as a prototype, a two—dimensional model of self—heating
and spontaneous combustion of the coal pile was established. Using COMSOL software to simulate and analyze the internal temperature,
oxidation oxygen consumption rate and air leakage rate law of coal piles with different particle sizes (0.5~35.0 mm) under different wind
speeds (0.05~13.00 m/s) , according to the simulation results, the change curve of the maximum temperature of coal piles of different
particle sizes under different wind speeds was obtained. Then the range of spontaneous combustion wind speed of coal pile with different
particle size were divided, and the minimum, maximum, and maximum temperature of coal piles of different particle sizes were obtained.
The results show that in addition to the particle size of 0.5 mm and 2.0 mm of coal, the maximum temperature inside the coal piles with
other particle sizes shows a “rapid increase—maximum value—rapid decline—stable at a relatively low value” as the wind speed increases.
The difference is that with the particle size of the coal pile, the rate of temperature rise and temperature drop is different, and the stable

temperature that can be reached under higher wind speed conditions is also different. When the natural wind speed is less than 1 m/s, the
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smaller the average particle size of the coal pile is under the same wind speed, the lower the maximum temperature inside the coal pile.

When the natural wind speed is greater than 1 m/s,the average particle size is smaller than under the same wind speed. The 10 mm coal

pile has a higher temperature. When the average particle size is 0.5 mm, spontaneous combustion generally does not occur; when a pile of

coal particle size=1 mm, there were different degree of spontaneous combustion in different wind speed ranges. When the average particle

size of the coal pile<<10 mm and when the spontaneous combustion wind speed<1 m/s, the smaller the particle size, the lower the maximum

temperature of the coal pile;when the natural wind speed>1 m/s, the smaller the particle size, the higher the temperature of the coal pile.

Key words: coal pile particle size; spontaneous combustion period; spontaneous combustion velocity ;open—pit coal piles
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Fig.2 Variation law of the maximum temperature of different particle size coal with different wind speed
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Table 1 Different particle size corresponds to the range
of spontaneous combustion wind speed and easy

spontaneous combustion wind speed of coal pile

" AARE/ (m + s71) o H ARG/
Rt/ mm
Vnnin Vinay (m-s™)
2.0 5.00 13.0 13.0
5.0 2.00 8.0 5.5
7.5 1.40 5.5 3.5
10.0 2.00 6.0 6.0
12.0 0.80 3.5 2.5
15.0 0.70 2.5 1.8
20.0 0.40 2.0 1.4
25.0 0.80 3.5 2.0
30.0 0.30 1.4 1.0
35.0 0.25 1.0 0.7
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Table 2 Relationship between spontaneous combustion velocity and the shortest
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12.0 1=512.761-906.221v,, +667.614v; > ~212.099, > +24.591 6v;,* 0.902 58
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