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Table 1 19 step chemical reaction mechanism for hydrogen-air (kJ-mol-s)
Pre-exponent factor Temperature exponent Activation Energy
No. Element reactions
Ag B E;

1 H+0,=0+0H 0.510x10" —0.82 69.0

2 H,+0O=H-+0OH 0.180>x10" 1.0 36.9

3 H,+OH=H,0+H 0.120x10" 1.3 15.2

4 20H=H,0+0 0.600x10° 1.3 0.0

5 H+OH+M=H,0+M" 0.750X10% —2.6 0.0

6 0, +M=20+M 0.190X10" 0.5 400. 0

7 H, +M=2H-+M® 0.220X10" 0.5 387.1

8 H, +0,=20H 0.170>X10" 0.0 200.0

9 H+0, +M=HO, +M® 0.210X10" —1.0 0.0

10 H+20,=HO,+0, 0.670X10% —1.42 0.0

11 H+0,+N,=HO, +N, 0.670X10% —1.42 0.0

12 HO, +H=H,+0, 0.250X10" 0.0 2.9

13 HO, + H=20H 0.250X 10" 0.0 7.9

14 HO, +0=0H+0, 0.480X 10" 0.0 4,2

15 HO,+OH=H,0+0, 0.500x10" 0.0 4.2

16 2HO,=H,0,+0, 0.200x10" 0.0 0.0

17 H, 0, +M=20H+M 0.120x10" 0.0 190. 2

18 H,0,+H=HO,+H., 0.170x10" 0.0 15.7

19 H,0,+OH=H,O+HO, 0.100x10" 0.0 7.5

Note: (1) Enhanced third body coefficient: H, O=20. 0;(2) Enhanced third body coefficient: H=2.0,H,=3.0,
H,O0=6.0;(3) Enhanced third body coefficient: H,O=21.0,0,=0.0,H,=3.3,CO=2.1,N,=0.0.
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Two-Dimensional Simulation of Transient Detonation Process
for H,-0O,-N, Mixture

DONG Gang, FAN Bao-Chun, XIE Bo

(Institute o f Power Engineering , Nanjing University of Science
and Technology ,Nanjing 210094,China)

Abstract : By solving the two-dimensional Euler equations coupled with the chemistry,a numerical simulation
of transient detonation process induced by flame for H;-0,-N; mixture was performed,and a detailed chemical
mechanism for H;-0,-N, system,which included 19 element reactions and 9 species,was involved. A splitting
operator method was used to treat separately the hydrodynamical process and chemical process in the detona-
tion simulation. The TVD scheme was used to capture the detonation wave and the Gear algorithm was used
to solve the chemical reaction. The calculated results show that combustion rate of flame can be accelerated
and lead to the occurrence of detonation when the initial mole fraction ratio of the mixture is H, : O, : N, =
0.4 0.4 : 0.2 and the initial nondimensional temperature is T/ T, =5. 3,the detonation wave can be propa-
gated steadily with the detonation velocity of 2300 m/s. The reflection of the detonation wave can be ob-
served. In addition, the variations of species concentrations and temperature behind the detonation wave were
also discussed in order to understand the inherent structure behind the detonation wave.

Key words: detonation wave;chemical reaction mechanism;numerical simulation



