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Fig. 1 Test system with a 20-L spherical explosion vessel
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Table 1 Volume fraction of gases under different experimental conditions

o Phy» Pco/ %o Pair/%0 PHy Pco! %o Pair/ %o Pry9col% Paic! %o Puy 9col % Daic/ %0
Frrt? D=0.5 D=1.0 D=1.5 D=2.0
0 8.68 82.64 14.79 70.42 19.33 61.34 22.83 54.34
5.00 8.25 78.50 14.05 66.90 18.36 58.28 21.69 51.62
10.00 7.81 74.38 13.31 63.38 17.39 55.22 20.55 48.90
15.00 7.38 70.24 12.57 59.86 16.43 52.14 19.41 46.19
20.00 6.94 66.12 11.83 56.34 15.46 49.08 18.26 43.48
25.00 6.51 61.98 11.09 52.82 14.49 46.02 17.12 40.76
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Fig. 2 Pressure evolution during syngas explosion with inert gas
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Table 2 Decrease of peak pressure during syngas explosion with inert gas
Ap,./MPa
@ PP
5% 10% 15% 20% 25%
N, 0.009 37 0.021 56 0.042 67 0.053 65 0.100 34
0.5
CO, 0.025 12 0.051 37 0.077 72 0.114 30 0.153 89
N, 0.002 57 0.011 98 0.028 53 0.047 04 0.062 88
1.0
Co, 0.019 07 0.044 82 0.073 77 0.104 40 0.123 47
N, 0.012 55 0.020 56 0.043 34 0.073 25 0.084 23
1.5
CO, 0.020 11 0.056 38 0.096 89 0.123 86 0.161 27
N, 0.020 05 0.037 43 0.057 97 0.076 6 0.091 45
2.0
CO, 0.043 07 0.070 91 0.112 81 0.137 91 0.143 39
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HO,(+M), B 1 CO, VR SO Wyl 56 3 AR S 5 3G iU K SO by, X H0E S2 i v HE B el i A
AT EIE R, B R S B AR 5 A R B X U2 T e B 7 A — 2 M AR L DI
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Fig.3 Maximum pressure during syngas explosion
with inert gas
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Fig.4 Time to peak pressure during syngas explosion with inert gas
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Table 3 Delay of peak pressure time during syngas explosion

with inert gas
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EH_ I‘ETJ E"JEI‘E 'ﬁzﬁﬁ /E\%gi T N2 Xﬂ.}j—ijj %IJ 05 N, 0.002 4 0.007 2 0.0100 0.0152 0.0277
ﬁ l[l% ﬁ HTJ‘ IE] E"J ﬂE 3R 'ﬁi }:H ) :‘li % %7 Co, 0.004 2 0.009 4 0.0114 0.024 8 0.037 6
C02 $11 I N2 Eﬁﬁﬁ%{fﬁ%i’ﬁfi@ﬂﬁ, o N, 0.004 8 0.007 8 0.012 8 0.0180 0.0220
iZ_:.EB:J: CO2 E"Jﬂﬁ%ﬁ]ﬁi&ﬁ@ E‘/}ﬁ//l\ CO, 0.009 4 0.0122 0.0156 0.022 2 0.026 8
H fél EE %E@Fé;ﬁﬁﬁﬁﬁ, I N2 B"Jjﬂ]fﬁu s N, 0.002 6 0.004 0 0.007 4 0.0140 0.0170
VEFHE%% ﬁﬁ H E Hﬂ%ﬁﬁﬁ%%m?f CO, 0.006 4 0.009 4 0.013 2 0.016 4 0.0195
ﬁﬁ%ﬁ, Eﬁﬁ?ﬁﬁ%?ﬁﬁ%%ﬁﬁ, )J\ﬁ‘ﬁiﬂé 20 N, 0.001 8 0.004 8 0.008 6 0.014 6 0.017 5
CO, 0.007 8 0.0112 0.013 8 0.0157 0.0212

R 380 28 W A g s [ 250,

065401-5



539 4% 15 743 5 i i %ol

2.3 RIS AT RIERE %“SI HI R el

Kl 5 9Bl R A A S P AR RS O T i, AR 25 LR 1 PR (CO,L Ny XA Uk A
fREE . hiE s e Tu%ﬁﬁfﬂ i O 1.5 B ERR BOR T H oy 1.0 AR 2. X0
1T, 5 P AR5 TP AR KR B K 5 T2 TR B B DA S0, Y SRRt MR B o B8 B I, A K 8 SO BT 45
o MR Xie SEP AHIFTE AT, Ry 1S IR TR SEHE R T AR H o 1.0 I JE R L, B
DL 15 BB SR RO T2 5 Lo 1.0 I AR IERR A, UIAT 5 FT LA H, B TS P AR AR )
G R, HE 4R B2 AR, JF HLAS N CO, Jm 945 B U MR IR MU AR T U N, J5 09 5 iU A 45
Beo XU, PEVE TR AU I RE S I/ A LU KRR R, AR AR OB K B2, 0] B R A, [
if CO, BAIMIRRCR LT Nyo XIE A, BRI CO, kXA hl SR K B Rz il B2 1) e 1 B 8 3%, Rl CO, 114
2 Bl 3 2 RO 5 8 AR A i P AT AV AT (e 4 5 I8 e I L i AR, DA TG e T 1
TR AR/, AR AR K 8 T i R T L T AR A 5 A AT, g KR RO B, 5 U A SR
fik. i’é4iﬂkﬁﬂN I A BB KR RO LE T80 CO, & pAUBR TR U 22 (B, 36 4 ATLUE Y, B M ds
KO AE I PR BT R L TS R /N, SRR B RN 20% I, 25{E R . fERRUM L
N 20% I, CO2 E’Jﬁﬂlﬁ%xﬁl%ﬁﬂﬁ: N, R 8 o R R T, SIS TR B BON 0 T 4R34 R, X
PRI ERIVE I 2, th T CO, AR IR T N, FIrLL 2 CO, 5 N, [RMARBU BO ik, fAE48 By
ZEME L SEIG R . I TR AR I BOR 05 v I, 8 0 225 1) DA 45 ORI 4R R T JEE AR AR, 5 B0 U
K5 B2 AR B BEAIR, I ANAE P R0 S — S A AT R PO S 410 ) 5 Bl R e, 1 P ATl & )2 T 1 0 Dk
55, BT DABRKGE S RO 22 (R0 o TS AE (AR 3 B 20% AR R R K0 25% i, CO, B ERACR
T N, B 3%

160 F4 RN, BRIERBHEEETRM CO, B
B .
IRIERR BN EE
120 F Table 4 Difference between explosion indexes
with N, and CO,
X 80 AK
]
5% 10% 15% 20% 25%
40
0.5 4.546 12 5.364 57 6.455 34 8.001 46 3.636 89
0

. . . ! 1.0  5.092 24 754612 1091215 13.64128 10.909 22
0 5 10 15 20 25

Q’Nza‘/’coz/%
Bl S IR InE AR S AR R AR AL

Fig. 5 Deflagration index during syngas explosion
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Effect of inert gas addition on syngas explosion

YU Minggao'?, WEI Beibei', ZHENG Kai'

(1. State Key Laboratory of Coal Mine Disaster Dynamics Control, Chongqing University, Chongging 400044, China,

2. School of Safety Science Engineering, Henan Polytechnic University, Jiaozuo 454003, Henan, China)

Abstract: In this study we investigated the effect of inert gas addition on the characteristics of the syngas

explosion using 20 L spherical explosive device. Effects of different volume fraction of inert gas (CO,/N,) on

the explosion parameters including the peak pressure, the delay of the peak pressure time, and the explosion

index were obtained from the experiment. The results show that the delay of the peak pressure time of the syngas

explosion rose higher, and the explosion peak pressure and the explosion index fell lower with the increase

of the volume fraction of the inert gas; that CO, had a stronger inhibition effect on syngas explosion than N,

because the peak pressure and the explosion index fell down more sharply with the addition of CO, than of N,.

Keywords: syngas; explosion pressure; equivalence ratio; inert gas
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