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1 (cm*mole sec-cal) [
Tablel Hementary reactionsand parameters of reaction congants
Ak N Eay Ay Nk Eay
1) H+O, =0 +OH 6.00x10% 0. 16790.  11) HOp + H =OH+OH 2.51x108 0 1910
2) O+ Hy =H+OH 1.07x10* 2.80 5921. 12) HO,+O =OH+0;, 2.00x10% 0 0.
3) OH+H, =H+ H,0 7.00x102 0. 4400.  13) HO, +OH =H0 +O; 1.20x108 0. 0.
4) O+ HyO =OH +OH 1.50x100 1,14 17190. 14) HOz + HO, sHO2 + O 1.82x102 0. 0.
5 Hy+Ms=sH+H+M 2.90x108 -1.00 104330. 15 HyO, +M =OH+OH+M 3.19x107 0 47100.
6) O+0+M =0 +M 6.17x10% -0.50 0. 16) HO; + H =H,0 + OH 3.20x10%4 0 9000.
7) O+H+M =OH+M 1.00x10% 0. - 497.  17) HOp + H =Hy + HO 4.79%x108 0. 7950.
8) H+OH+M =H,O0+M 8.80x102 - 2.00 0. 18) HyO, + O =OH + HO, 9.54x10° 2.00 3970.
9) H+0p+M =HO, +M 6.76x101° -1.42 0. 19) Hy0, +OH =H,0 + HO, 1.00x108 0.  1800.
10) HO, +H=Hy +Op 2.50x108 0. 683.
2.2
1 2 20U s
) , 12
, CGJ
1 C-J 1
1.6 x10°
L2 XIOF
£
= sxio'f
1x10*
% 0.1 02 03 G4
" £/ - " " 0 0.1 v 0.2 0.3 0.4
1 20Ws 2 20Qs
Fg.1 Preswure profile a 20Qu s Fg.2 Patde vdoctity profile a 20Qu s
1615m/'s,  Gordon-McBride [18]
CJ 1618nv s , GJ CGJ
, cGJ Po 93600Pa, (18]
Von Neumann 1.62 Pg , ZND 1.86 Py
CGJ )
0.022m, [19] 0.012m ,
2.0x10 °m,

2.3
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distance'/m distancz, o
5 20Qus H, ©, HO 6 20Qus OH OH
Fg 5 Qnoatrabon of H:, ,0, and HO a 20Q s FHg.6 Qoncentrationof O H and OH a 20Q s
4
<. 5X10 -
=
2.5 = .,
S 4x%10 1
\: i —HO:
) S 3 x10* ! —Hz02 4
= 4 3
5 2X10 i
g -4 3 ]
2 , g 1xX10 3
S 0 . -
CJ 0.2 0.25 0.3 0.35 0.4
distance/m
7 20Ms HO, H0,
8 FHg.7 Qncentration of HO, and H0, at 20Q s
Von Neumann
) , Von Neu
mann ,
) 0.02m 1.82Pg
2
Table2 Gid size and detonation parameters
(m) (m'sg) CJ (Pa) (Pa)  Von Neumann (Pa) (m)
2x10° 3 1615 93600 39100 130000 0.032
1x10°3 1615 93600 39100 141000 0.023
5x10°* 1615 93600 39100 151000 0.022
3.333x10° % 1615 93600 39100 1570000 0.021
2.5x10° 4 1615 93600 39100 161000 0.021
3

Ho/ Oof Ar(2 1 7)
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Numerical ssimulation of gaseous detonation with
detailed chemical reaction modée

HU Xiang-yu; ZHANG De-liang ;JIANG Zonglin
(LHD, Intitute d Mechanics, Chinese Academy d Science, Bejing 100080, China)

Abstract : The gassous detonation processof Hy/ O,/ Ar mixture was numerically smulated with
detailed chemica reaction node , which included 9 ecies and 19 dementary reactions. The one
dimengona governing equations were lved with a high order ENO scheme. Hows and reactions
were couwpled by a time- litting method , in which the computations of reaction process were carried
out with the chemical kinetics lver CHEMEQ. The termperature of flowswas a @ iterated dter each
time-gep of reaction calculation and each time-gep of flow calculation. Gassous detonation was de-
veloped &ter the ignition in a high pressure and high tenperature gas pocket at the rigd end of a
tube. The initiation process showed a overdriven period before the wave reached a congant propaga:
tion velocity. The calculated parameters of detonation wave , such as detonation wave velocity , CJ
pressure and Von Neumann uike pressure , were cormpared with Gordon-McBride code and experi-
mental data, the agreement between them appears to be good , in generd. However the caculated
reaction zone length is much larger than the deady-date results. The properties of each ecies in
reaction zone were a0 andyzed , which showed that dl the gecies could be clasdfied into three
groups by their magnitude of concentration , which seemed usfful to explodon sfety desgns.

Key words: detonation; numerical Smulation; eementary reaction; iniation precess



