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Table 1 Eleanentary reactionsand parameter s of reaction constants
A« Nk Eak/J ~
— 7/
1 H+ 02<~—0+ OH 6 00x 10% 0 16 790
2 O+ H,<—H+ OH 1 o7x 10° 2 80 5921
3 OH+ H2<—H+ HO 7 00x 10% 0 4 400
4 O+ HO <—OH+ OH 1 50x 10% 114 17 190
—_
5 H2+M <—H+ H+M 2 90x 10% - 100 104330
—_
6 O+0+M <02+ M 6 17x 10% - Q5 0
7 O+H+M <—OH+M 1 00x 10% 0 - 497
—_N
8 H+ OH+M <—H0+M 8 80x 10* - 2.00 0
—_
9 H+ 02+ M <—HO2+ M 6 76x 10% - 142 0
10 HO2+ H <—H2+ O2 2 50x 10% 0 693
11 HO»+ H <—OH+ OH 2 51x 10% 0 1910
—_N
12 HO2+ O <—OH+ O> 2 00x 10% 0 0
—_ N
13 HO2+ OH <—H0+ 0> 1 20x 10® 0 0
14 HO 2+ HO2=—H 02+ 0> 1 82x 10 0 0
—_
15 HO2+M <—OH+ OH+M 3 19x 10 0 47 100
16 H2.+ H<—H0+ OH 3 20x 10" 0 9 000
—_ N
17 H02+ H<—H+ HO: 4 79%x 10% 0 7 950
18 H02+ O <—OH+ HO> Q 54x 10° 2 00 3970
19 H02+ OH <—H20+ HO» 1 00x 10% 0 1 800
H O:2 70% Ar , po To 6 67 kPa 298 K 8
, 19 H2 O (e H2, O2, O, H, OH, HO2, HO2, HO
1 1
Pign= 28 OPo Pigpn=5 0P Tigp=130To C-J
[16,17]
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NUM ERICAL SM ULATIONOF EXPLOSION OF COM BUST IBL E GASEOUS
M IXTUREW ITHDETAIL ED CHEM ICAL REACTIONM OD EL

HU Xiang-yu
(N ational Key L aboratory of Explosion and Safety Sciences, Beijing Institute of Technology,
Beijing 100081, China)
and ZHAN G De-liang
(Institute of M echanics, Chinese A cademy of Sciences, Beijing 100080, China)

Abstract: T he initiation process and the detonation w ave of H2/02/A r mixture are numerically smulated w ith
detailed chamical reaction model w hich includes nine gecies and 19 elenentary reactions(Table 1). Theone-di-
mensional governing equations are lvedw ith high-order ENO scheme T he computationsof reaction processes
are carried out w ith chanical kinetics solver CHEM EQ, which is coupled by time-slipting method In order to
increase the calculating precision of the reactions, the temperatures of flow s are also iterated after each time-
step of reaction calculation A computer code for such process is edited The smulation show s that gaseous ex-
plosion is developed after initiated by a high pressure and high temperature gas pocket at the rigid end of a
tube T he initiation process indicates there is an overdriven period before thew ave reaches a constant propaga-
tion velocity (Fig 3). The calculated paraneters of detonation wave, such as detonation w ave velocity, C-J
pressure and van N eumann g ike pressure, are comparedw ith the resultsobtained from Gordon-M B ride code
and experimental data and the agreament betw een than agppears to be good, in general (Figs 1 and 2). How ev-
er the calculated reaction zone length ismuch larger than that of steady-state results (Figs 3 and 4). The ener-
gy releasing process before and after C-J plane are calculated (Figs 5 7). Results show all gecies exist in re-
action zone and all the gecies could be classified into three groups by their magnitude of concentration, w hich
seam s useful to explosion safety design
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