355 44 bR % e B R Vol.35 No.4
202544 H China  Safety Science Journal Apr. 2025

RS AR ok B5, AR AR AF. IR TR A X CO, B KK BUERHUBIGE (1], thE % 24244k 2025,35(4)
9-17.

5| A& . ZHANG Jiayong, LYU Zuxin, CUI Xiao, et al. Numerical simulation of CO, injection for fire prevention in a goaf affected by
normal fault influence[ J]. China Safety Science Journal ,2025,35(4) ;9-17.

EHEZMTREXE CO, BHIRANBEREUAR

KB P, BALK, R A, KR, HER'
(1 BT A NAFE A TR, 7 E L 06321052 T &5 LI &
EbhFRELELEE I E L 06321053 FE(ER)HEREEAT,

Ak Al 06300034 ¥ A g R IR & B A IR A F] T HEER 056001)

PEHES.X928.7 NERFREES : A DOI: 10. 16265/j. cnki. issn1003—-3033. 2025. 04. 1231
EEmMB . EREANSFESHRIN(52174182) T A B ERHZITRITIE (21376202D) ;5T 2 ERARN FE S HEN
(E2020209074) ,

(# FE] AAIEWEMFAET RS K 8RR KB E A, F B A2 7 A i A Lk & 2 B
HNREAEFERMRARE RTRXERSANFEE AR 0 M B, WEEHEY W T XS
R # R EE CO, REBA BT HHTENEME T RTRX BREANH TE WL mILEH, 3
A ARE CO, LEFE CO, RETRKEZRNAREHFALE, ARERELN . METFT S E
FEEEE I X EX AN REE AWK FRNNESE B E 70 m &8, A0 T EAZRKA,
W& CO, EANML B RN, BMHTEE RPN FH B EE % CO, EANMLEE TIEH 40 m B,
ANH T ELB RN A CO, ENENE I, AN FTLEE AIBBANESE, Y CO, ENEN
1000 m’/h &, B THEE CO, KA T 0. 4% 09 % AR T, B4 5 E L&D,
[X8iA] XZEX; EHE; CO, FXRKk; BEMSEN, Kok, ANFEE

Numerical simulation of CO, injection for fire prevention in
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Abstract: To address the issue of natural coal ignition in goaf under normal fault geological structures,
the oxygen consumption rate and heat release intensity of coal samples were measured using a temperature-
programmed oxidation device. Based on a porous media model of the goaf and the gas component transport

equation, a numerical model for CO, injection via side pressure into the goaf influenced by normal faults

# SCEEG :1003-3033(2025) 04-0009-09; Wk H 14 .2024-12-05; &8 H #.2025-02-18
s JEASVER B W (1992—) , B WAL AS e PR, TG H T AOFTFSY . E-mail ; cuixiao@ nest. edu. cn,



hoE " 2 R ¥ % R
- 10 - China  Safety

Science  Journal

was established. The numerical model was used to simulate the mechanism by which the variation in the
distance between the working face and the fault affects the width of spontaneous combustion oxidation band
in the goaf, and analyze gas migration characteristics under different CO, injection locations and flow rates.
The results indicate that as the distance between the working face and the fault increases, the width of the
oxidation band initially increases and then decreases, reaching a maximum width at 70 m from the fault.
With the increase of CO, injection depth, the oxidation band width initially decreases and then increases
again, reaching a minimum width when the CO, injection position is 40 m from the working face.
Furthermore, with the increase of CO, injection volume, the width of the oxidation band width decreases

following a negative exponential trend. When the CO, injection rate is 1000m’/h and CO, volume fraction

H35%
20254F

at the working face is below 0. 4% for safety, width of the oxidation band reaches its minimum.

Keywords: goaf; normal fault;

combustion; oxidation band width
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