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Research on underground coal fire source detection
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Abstract: This paper introduces the evolution and development process of coal fire and its features. This
paper expounds on the detection mechanism and research progress of four layers of space exploration technology
divided according to the different spatial positions of detectors. The technologies include underground, surface,
aerial, and aerospace detection methods. The paper analyzes the advantages and disadvantages of the above four
detection technologies. The existing research problems are pointed out. (1) The detection precision is insufficient
and it is difficult to accurately delineate the acquisition range. (2) The detection technology is outdated, and it is
difficult to accurately detect high-temperature points in fire areas. 3 The detection method is single and cannot
accurately determine the specific information of underground coal fire combustion. In view of the new features of
underground coal fire, such as concealment, coupling and complexity, the development directions of underground

coal fire detection technology are proposed. (D) The detection instrument data needs to be finely processed, so as

W #s B #3: 2023-04-03; {8 [E B #: 2023-05-15; FAE44E: TIE, KEHE .

E&WH: BRARREESHBINH (52074215, 52204239); B [ ARFL 2 B0 BT 78 1R % B 10 H (2022)Q-517); {4 5 A2 4k
&R BhIUH (2022M722557) .

EERE A E (1970, F5, W KRA N, B, L, Lo e S0, 2505 m 8Kk FBr ik B 78, E-mail:
dengj518@xust. edu. cn.

SRR BE, JEm b, s, &5, H TR KRBT (I, TH A 31k, 2023, 49(6): 68-77.
DENG Jun, QU Gaoyang, REN Shuaijing, et al. Research on underground coal fire source detection[J]. Journal of Mine
Automation, 2023, 49(6): 68-77.

o
#

S F 3y 1] 132



2023 % 6 IREE W TR KK BRI AR ¢ 69 .

to improve the sensitivity of magnetic difference to temperature, the detection precision of the resistivity method,
the feature extraction rate and the result precision of the infrared detection method. @ It is suggested to utilize
high-tech equipment to serve coal fire detection technology. 3 It is suggested to improve the collaborative
utilization of multi-level detection technology. Firstly, large-scale fire detection is carried out using the four th
level aerospace remote sensing technology to obtain the basic spatial distribution features of underground coal fire
anomalies. Secondly, further exploration is carried out using the third level aerial remote sensing detection
technology to obtain the specific spatial distribution of underground coal fires. Finally, a more detailed
distribution of high-temperature points in the coal field fire area is obtained by using the surface detection
technology and underground detection technology at the second level and the first level to supply and verify. @ It
is suggested to develop 3D visual and dynamic monitoring and early warning of coal field fire areas. 3D inversion
and joint inversion imaging are performed by use of data from four different levels of detection technology. Based

on the imaging results, visual monitoring and early warning of coal fire development and spread are carried out, so

as to achieve active prevention and control of underground coal fine disasters.

Key words: underground coal fire; fire source detection; underground detection method; surface detection

method; aerial detection method; aerospace detection method
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