0% 551 1) ok B o ¥ iR Vol. 10 No. 1
202542 A JOURNAL OF MINING SCIENCE AND TECHNOLOGY Feb. 2025

BT VP&, WAL e, . M TR ORI B R R TR R SRR ()], 07k B 2% 242 4R, 2025, 10 (1) : 24 - 39. DOL: 10. 19606/
J. enki. jmst. 2024936
ZHAO Yushen, XU Xianlei, Cao Shilong, et al. A review of underground coal fire detection technology and engineering application[ J]. Journal of

Mining Science and Technology,2025,10( 1) :24-39. DOI.10. 19606/j. cnki. jmst. 2024936

i TS G RER B2 AR B A2 B F 4R i

RER FRE WA LB

1. SRS AR 55 R TT & 2 HE S 5056 %, bt 100083 ;
2. PET AR (LR HiBREL22 545 T 2246, b5 100083

$ OE TR R TR BRI = EH o, oK R AL F AR RN T T R K6 2 TE

AT I e KAk AR RBE KT it A2 A ek b A Xk IRAAT HAA AT I 3 I Ehm & oy
e RNT R TR KR M B R A LA 8 9 A XA, &2k, FmNBIA R BB KR 3 K

WRIEABIFE oAb iy, Rg, 6L HES, MR RZEMNBERGHFR A IS A

PR, 4B I TR K AR M A A vy P 2R, et Aosh b 3R AR KIRM e TR &5 5 4 &

e, ARERTARBRTREKRGHZHARAG ERBE TR AR ILIE,

KEW TR EBRMAR R EFL ;5 H XL &% Bk AAEN

FESES.TD 75 M ERFREARD A M ERE:2096-2193(2025)01-0024-16
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Abstract ; Underground coal fires have a serious impact on coal resources and the environment, and the
accurate detection of the location of fire areas is the premise and key to carrying out coal fire control.
Based on the formation process of coal fire, this paper combines literature review, numerical analysis,
physical experiments, field investigation and other methods to study the underground coal fire detection
technologyies and their engineering applications. Firstly, the principles and characteristics of different
existing coal fire detection technologies are introduced in detail, and their advantages and disadvantages
are analyzed and summarized. Then, combined with actual cases, the research and engineering appli-
cation status of various detection technologies are expounded, and the problems existing in underground

coal fire detection at this stage are revealed. On this basis, the research focus and development direc-
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tion of coal fire detection in the future are proposed. The research results can provide important techni-

cal support for the scientific research and prevention of underground coal fires in China.

Key words : underground coal fires; remote sensing technology ; geological radar; distributed optical fi-

ber; high-density electrical method; radon detection
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Fig. 1 Schematic of distributed fiber optic temperature measurement technology based on scattered light
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Fig. 2 Thermal infrared temperature retrieval based on satellite and UAV remote sensing
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Fig. 7 Relationship between the volume fraction of each characteristic gas and temperature

in the process of coal spontaneous combustion
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Table 4 Changes in the abnormal characteristics of gases during combustion
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Table 5 Principles, advantages and limitations of various coal fire detection technologies
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