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Fig. 1 Schematic diagram of explosive device

1.2 X diE

SEGAE AN A 00 4R TR BE (25~200 °C) A CO ARMR BE (1%~ 10%) F5 4 T 347, LI = AR E A
28~32 °C Z ], KK S 290 100 kPa, FREEAHXT B 7E 60%~90% RH Z [H], 5256 R F 5 fig fi K AL B
R A B K AEAE S A TR, KRR 10 kT, R G SORS B N £0.1%, S2E6 R CH, S A 4l
499.99%. FGeiE ik I AC LAY 7 S AR TC &, BARSRAE AL IR s T LS 0K S E N LA
M T T S TARRU L, ¥ CH,. fi PR . 28 S SRR 78 A BN B 5 B3R 58 LS 36 ),
LS S A R EE AR, FEFT IR AR I 1] TR S R R R AARRE N R RS . A TR R T SR,
#E 4 min, {f CH, M2 SHATIR G, I CH, A% 1825 160 00 58 P9 BUINT MR B2, 25 1% 25 3 0 ar Il 28] 7y vk 32 4
R BEAE, N RIR A 5] o A HE AT e IR 5L, D) 360 ek 305 A A 91T A AT DA B o AR S
e )k 4 ) o A ST A 2R SR
1.3 EHTEIER PR F 4B

S DT R 40 2 75 R A R A B v DU 2 % 2 [ AR o ASTM A HE 2 U, B KR TR 1 THE 7% s A EAE R
R B R A I o B A W IR S 6 I T v S GBY/T 12474-2008 1 5E [E bRifE ASTM E681, Fl H
U T W R e 28 TP AR AR PR o % — 2 W B T BT IS, G SR AE RV RE S5 R T R AT 3 RS IR R
FRAE, WO Z e BN BT AR ERKE, WA A | S IR45 S ek, WA iz N IR A AR R K

2 HaEESLWIE

4 BS-EN-1839-2004 5 /=7, S5 4 X 725 2% 0o UFE S0 BT HEAT S0 IE o L TR T U AT M8 0 SRR 5

045203-2



33 % H RIAE: IR S COUMAM G AR AU FUIT R S B S S 54

B RE R 1 PR, R rh B B R AR R A

Limit) 5 HABAE I AH b 22 558K, T RR{E (LEL,
Lower Explosion Limit) 5 HAAF 57 e AR — 2, %
S Al PR TR VE A R ORI JE AR o 5 A
o R, B UL, PR BRTE 5%~ 16% i
Bl JF B iR 228 K . DRI, ASE 58 b 9 52
546 = ] BT A Y e/ SOR G W R R E
R .

®1 SHRBESHEHEIIE
WFoE 3R 15 1 48 48 I BR{E (UEL, Upper Explosion Table1 Comparison of experimental data with historical data

3 ¥IRREM CO SFRREZENLATBIER RIFIT

ok KR A A, R A 9 K [
TR EREE T B SEER R, B e
YEREIRI A 25, S5 1A CH,, B SR 4 5 F- 7+
T, B BE-23 SR B P 90 A A PR Bt 40 4 T 2 1 AR £k
R UNE 2 frs . W E 2 o] & W, BEE R A T
o, BLHTERAE L RRAR LB /N, SR R B b T
(EZRHTRET S, 50 F Naessn, {265+
i s RN, BN T 4> F 2Z [ R L) | LR
FEN BRZE2 T B, 18 ME A B Y BB AR K, BC R A
FERPEYG I, ST X R R, R T
500 °C, HZEIKF] 1000 °C LI F, P AR 45
Ko JoHIEEEIE BRI REREMRE] 3% LR, KX
HE K i B KR

Researchers LEL/% UEL/%
Kondo, et al.l"” 5.0 15.5
Vanderstraeten, et al.?” 4.6+0.3 15.8+0.4
Li, et al.™™ 5.0+0.1 15.74+0.1
This study 5.29 13.16
14
2 _W
§
o}
5
8 8F —=— Upper explosion limit
E —e— Lower explosion limit
6+

4 1 1 1 1 1 1 1 1 1
20 40 60 80 100 120 140 160 180 200 220

Initial temperature/°C

P2 IR TRREEE T PUST A R AR B (3 )

Fig. 2 CH, explosion limits under different temperatures

(ambient pressure)
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Table 2 CH, explosion limit and explosion pressure under different temperatures (ambient pressure)

Temperature/ C UEL/% LEL/% UEL pressure/MPa LEL pressure/MPa
25 13.16 5.29 0.62 0.100
50 12.50 5.20 0.58 0.081
75 12.40 4.90 0.56 0.073
100 12.30 4.50 0.56 0.073
120 12.40 4.40 0.52 0.065
200 12.80 4.30 0.45 0.052
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Table 3 CH, explosion limit and explosion pressure with different concentrations of CO (7=100 °C)

CO concentration/% UEL/% LEL/% UEL pressure/MPa LEL pressure/MPa
1 17.7 4.5 0.42 0.27
5 16.5 2.8 0.52 0.27
10 16.0 0.7 0.56 0.28
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Table 4 Function fitting parameters under coupling conditions with varying temperatures and CO concentrations

Explosion limit a b c R
UEL 15.581 15 0.024 67 —0.257 92 0.863 63
LEL 6.471 86 -0.012 67 -0.470 77 0.990 92
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Fig. 8 Coupling influence of initial temperature and CO concentration on CH, explosion limit
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Experimental Study on the Coupling Influence of Temperature
and CO Concentration on CH, Explosion Limit

BAI Gang'?, ZHOU Xihua'?, SONG Dongping'*

(1. College of Safety Science & Engineering, Liaoning Technical University, Fuxin 123000, China,
2. Key Laboratory of Mine Thermodynamic Disasters &Control of Ministry of Education
(Liaoning Technical University), Fuxin 123000, China)

Abstract: Gas explosion often occurs in the course of closing fired coal mine. The explosion limit and
maximum explosion pressure under temperatures ranging from 25 °C to 200 °C and CO volume fractions of
1%—-10% are studied by using a special 20 L explosive device. The results show that upper and lower
explosion limits all decrease with increasing CO volume fraction, the range of explosion limit is widened in
the presence of only CO. The upper gas explosive limit increases while its lower limit decreases as
temperature increases. At ambient pressure, the upper gas explosive limit increases quadratically with initial
temperature while the lower limit increases logarithmically with initial temperature. Increasing CO volume
fraction results in increase in both the upper pressure limit and the lower pressure limit. Coupling CO gas
with high temperature, the gas explosive upper limit increases and the lower limit decreases thus higher risk
is expected in such condition. Explosive limits, especially the upper limit are more sensitive to coupling
factors than to single factor.

Keywords: temperature; combustible gas CO; explosion limit; explosion hazard
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