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Experimental and numerical simulation of gas

propagation law of gas explosion flame in bifurcation pipeline
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Abstract: In order to study the propagation law of gas explosion flame in underground bifurcation tunnel of
coal mine, a bifurcation pipeline experiment device with bifurcation angle of 45° was made, the gas
explosion experiment with methane concentration of 9.5% was carried out and Fluent 16.0 software was
used to simulate the propagation process of gas explosion flame in the bifurcated pipeline. Experimental
data were compared with the simulation results to analyze the variation law of the gas explosion flame
propagation. The results show that: 1) The gas explosion flame in the bifurcated pipeline generates vortex

at the bifurcation, accelerating the turbulence of the explosion flame in the pipeline, and the shock
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reflection of the flame is obvious. 2) Explosion flame temperature, propagation speed, shock wave
overpressure and ionic current at the section of bifurcated branch pipe reach their peaks. 3) There are some
value differences between the simulation and the experiment results, but the overall change law of gas
explosion flame propagation is the same. The research results provide certain references for understanding
the mechanism of underground gas explosion propagation and formulating measures to suppress it at the
bifurcation of roadway in the coal mine.
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Fig. 1 Schematic diagram of a 45° bifurcation pipeline experimental device
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Fig. 3 Experimental diagram of actual gas explosion flame propagation in the bifurcation pipeline
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Fig. 4 Distribution of temperature field of gas Fig. 5 Pressure distribution of flame shock
explosion flame in bifurcation pipeline wave in gas explosion of bifurcation pipeline

H T 4 A& 5 AT FC I M R T A 23 22 78 3 1 i A R R e — 23 OB U A R S iR
VTR AL ) PR 5 MR T B8 s T i s T g LA o il 0 X7 A 1 i 5 o ol 20 1 AR O i 1 e o 8 A R A



%6 M fRAL TR 5 o B I R BB MR KOS A LA 5 e A A A 73

R By e v e o IR TR SO AR BE 5 T8 00 8 A i AR 1 0 A e o 0 5 R R bR A AR 1Y IE
BCASEAILA T+ A A T 1) A7 0 A S R A I o A2 o 8 X DX ) ™ R MG T BE R K O R 2 B Ik 2 A7 P
LA A i B 2 FE R 5 i DA ORI K L AL T AR IO DR R R 1 A DN S T O
T8 S R Ae AR PN T N 2 22 Ok R S O T8 W R R T T

3 SEEEARTBRENGEBRNRSN

FENE KRR | IO RRBE TR FEE | KN % T A2 9% S0 52 R oo ol 304 508 B 2 T 5 B 0 8 A 0 T S
AHE o 3 o (DA AU B 0 AR I S 6, o L A e 1 B o e L R T R R A T A A L B T R OB R
B 7 225 3 9 B ST R K KO Y A R LA
3.1 AREBNEEEEE

3 3ok (A DL B 0 A 5 S R AR AL TR 6 (o) T S SR RO AR S I 6 (b iR, A T
5 3 70 208 16 N KA A 1 B2 O3 88 S R 0y 8 A AT D TR T o A AR TR R A L A I L A
1 ) g D) 0 A D] I 3 e 2 52X o = d L/ de R0 53 Ak B a3 38 A EL{EL A0 X D't L 15 5 5 6 A Bl e £ O 4%
DX ] KAG AL P R . Ho o O KO 3L 38 B L de D OB AR AR I E] L AL O ko A B i R L 3 AR A E
P8 A T % DX T K g A2 4 1 20 8 1) S 30 (L S B ADL{EL DL I 7,

5

250 - A —a— =
By at | B
_ L 5| |
T 1501 T o g K
. ‘ : Koo \ "
< 100 T k* ‘f%"’?*g 2 I " 8 %
s i J o o AN . [\
{ \1 )Lo”fd\..:g;\%( -‘ ‘* (. b r""‘ X‘i“ ¥ a / ‘\
- \'h.i,rf .:‘: | ijé \ Yok X ’
? | 7 . T A T
!T o 1 | | A Pt
H—Lﬂm-*w&w’l ”% ! %"f 0 == ”') . j * L{‘Q
0 2 40 60 80 10 20 30 40 50 60 70 80
t/ms t/ms
(a) B JELA5- AT ek BE B R (b) Bl A T KA 5B HLS 2 25 1L

B6 LMANEAXBESSEBEEREUER

Fig. 6 Simulated flame photoelectric signal and propagation velocity simulation results
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Fig. 7 Average speed of flame front propagation
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Fig. 8 Changes of flame front temperature
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Fig. 9 Changes of flame shock wave overpressure
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