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Study on regularity of three—dimensional spontaneous combustion

zone in gob of narrow face with thick coal seam
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2.State Key Laboratory of Mining Disaster Prevention and Control Co—founded by Shandong Province and the Ministry of Science and Technology,
Shandong University of Science and Technology ,Qingdao 266590, China ;3. Shandong Jining Yunhe Coal Mine Co., Lid.,Jining 272000, China)
Abstract: In view of the complex changes in the distribution of the three—dimensional spontaneous combustion zone in the gob caused by
the narrow working face, thick coal seam, and fast advancing speed of No.6304 working face in Yunhe Coal Mine, the traditional beam
tube monitoring results only reflect the static three—zone distribution of spontaneous combustion at the bottom of the gob. In order to under-
stand the distribution law of the three—dimensional spontaneous combustion zone in this type of gob, through on-site beam tube monito-
ring, combined with the measurement of working face pressure and the characteristics of the caving void structure in the gob, the three—di-
mensional spontaneous combustion zone range under the air leakage intensity of the gob is inverted. The working face is used as a prototype
to construct a three—dimensional model of the gob, write a custom UDF function, and use Fluent software to numerically simulate the gas
pressure , air leakage wind speed and O, concentration in the gob, and establish a three—dimensional spontaneous combustion zone predic-
tion model for the gob. The simulation results show that the three—zone spontaneous combustion range retrieved by pressure measurement is

in consistent with the three—zone spontaneous combustion zone monitored by the traditional beam tube; the intake side of the heat dissipa-
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tion zone is larger than the return air side, and the three—zone spontaneous combustion range is larger than the return air side; Affected by
caving compaction in the middle part, the spontaneous combustion zone in the middle part is convex. The simulation shows that the range
from the spontaneous combustion zone of the working face is: heat dissipation zone <40 m; spontaneous combustion zone 40~ 80 m; suffo-
cation zone >80 m; The two sides of the roadway are significantly affected by the falling void structure, and the spontaneous combustion
zone will move back by 10~15 m in the vertical direction; the simulation results of the spontaneous combustion zone under different inlet
wind speeds show that the range of the heat dissipation zone moves back with the increase of wind speed, and the range of spontaneous
combustion zone widens. The accuracy of the three—dimensional spontaneous combustion zone range established by the three methods of O,
concentration, air leakage wind speed and simulation prediction in thick coal seams and narrow face gobs was proved. Air leakage in gob
should be controlled, and key spontaneous combustion areas should be strictly prevented, and specific measures should be formulated for

thick coal seam mines in combination with the characteristics of gob gap structure and the idea of establishing three—dimensional spontane-

ous combustion zones to improve the safety of coal mining.

Key words: gob; air leakage; beam tube monitoring; simulation prediction ;spontaneous combustion zone
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Fig.1 SEM images of raw coal and water—lost coal samples
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Fig.2 Layout of monitoring and measuring points in

spontaneous combustion three-zone of Yunhe coal mine
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Fig.3 Variation of O, concentration at each measuring point
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Fig.4 Layout of measuring points for measuring air

leakage law at working face of Yunhe Coal Mine
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Table 1 Pressure data of each measuring point
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Fig.6  Distribution of air leakage intensity at four measuring points of goaf
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