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Table 1 Chemical reactions and parameters

No.  Reaction equations Ay n E../(k]) |No. Reaction equations Ay n E./(k])
1 H;+0,=20H 1.70X10% 0.0 47. 780 13 H+OH+M=H,0+M 1.60X10%2 —2.0 0. 000
2 OH+H;=H,O+H 1.17X10° 1.3 3. 626 14 H+O+M=0H+M 6.20X10'%  —0.6 0. 000
3 O+OH=0,+H 4.00X 10" —0.5 0. 000 15 O+O0+M=0,+M 1.89X 10" 0.0 —1.788
4  O+H,=OH+H 5.06X10" 2.7 6. 290 16 H+HO;=H;+0, 1. 25X 1013 0.0 0. 000
5 H+0.+M=HO;+M 3.61X107 —0.7 0. 000 17 HO,+HO;=H,0,+0,  2.00X10? 0.0 0. 000
6 OH-+HO; =H:0+0; 7.50X10'%2 0.0 0. 000 18  H:0,+M=0OH+OH+M 1. 30X 107 0.0 45. 500
7 H+HO.=20H 1.40X 10" 0.0 1. 073 19 H,0;+H=HO,+H, 1. 60X 10'2 0.0 3. 800
8 O+HO;=0:;+0H 1.40X10% 0.0 1.073 20 H;0,+OH=H;O+HO; 1.00xX10" 0.0 1. 800
9 20H=0+H;0 6. 00X 10% 1.3 0. 000 21 O+N;=NO+N 1.40X 101" 0.0  75.800
10 H+H+M=H,+M 1.00X10'® —1.0 0. 000 22 N+0;=NO+O0 6. 40107 1.0 6. 280
11 H+H+H,=H;+H,  9.20X10'% —0.6 0. 000 23 OH+N=NO+H 4.00X 101 0.0 0. 000
12 H+H+H,0=H,+H,O 6.00x10Y¥ —1.2 0. 000
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Fig.1 Gas mole fraction,temperature and pressure versus time curve for constant volume explosion
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A Numerical Simulation of H,-0,-N, Gaseous Detonation Based on
Detailed Chemical Reaction Model

NING Jian-Guo, LI Jian, WANG Cheng,ZHAO Hui

(State Key Laboratory of Explosion Science and Technology ,
Beijing Institute of Technology .Beijing 100081 ,China)

Abstract: Numerical simulation has been performed to study the cellular detonation wave in a mixture
using a detailed chemical reaction model with 12 species and 23 elementary reactions and a fifth-order
weighted essentially non-oscillatory (WENQO) scheme with a third-order TVD Runge-Kutta time step-
ping method. We study one-dimensional ZND detonation,the detailed structure of self-sustained deto-
nation and flow structure around a triple point. The simulation results suggest that two-dimensional
detonation wave front formations are greatly enhanced by the presence of transverse waves. The mo-
tion of transverse waves generates triple points, which cause the detonation propagation to become
self-sustained.

Key words: detonation; weighted essentially non-oscillatory (WENO) ; triple point;detailed chemical re-

action model
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