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Table 1 Detailed reaction model for mixture

of Hy and O3

Reactions C n Fa
1 H2+0,;=20H 1.70x10% 0.0 47780
2 OH+H;=H,O0+H 1.17x10° 1.3 3626
3 O+0H=0,+H 4.00x10'% —0.5 0
4 O+H;=OH+H 5.06x10% 2.7 6290
5 H4+024+M=HO2+M 3.61x10'7 —0.7 0
6 OH+HO,=H,0+0, 7.50x10'%2 0.0 0
7 H+HO;=20H 1.40x10** 0.0 1073

1.40x10'% 0.0 1073
6.00x10% 1.3 0

8 O+H02202+OH
9 20H=0+H,0

10 H+H+M=H,+M 1.00x10'® —1.0
11 H+H+Hy=Hy+H, 9.20x10'% —0.6
12 H+H+H,0=H3+H,0 6.00x101° —1.3
13 H+OH+M=H,0+M  1.60x10?2 -2.0
14 H+O+M=0H+M 6.20x101¢ —0.6
15 O+0+M=03+M 1.89x10'® 0.0 —1788
16 H+HO,=H24+0, 1.25x101% 0.0 0
17 HO3 +HO2=H5054+05 2.00x1012 0.0 0
18 HyO24+M=20H+M 1.30x1017 0.0 45500
19 HyO2+H=HO2+H; 1.60x1012 0.0 3800
20 HyO2+OH=H0+HO; 1.00x10'® 0.0 180G

[=R = I e B e B

Unit: mole, s, cm, K, cal

Third-body effect cocllicient:

(5) H20=18.6, Hy,=2.85, (10) H,0=0, H=0;
(13) H,0=5.0; (14) H20=5.0; others=1.0.
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NUMERICAL SIMULATION OF GASEOUS DETONATION REFLECTION
OVER WEDGES WITH A DETAILED CHEMICAL REACTION MODELY

Hu Zongmin Gao Yunliang Zhang Deliang Yang Guowei Jiang Zonglin
(Key Laboratory of High-Temperature Gas Dynamics, Institute of Mechanics, Chinese Academy of Sciences,
Beijing 100080, China)

Abstract In this paper, the chemically reacting flow-field of detonation reflection over wedges was simulated
numerically. The dispersion-controlled dissipative scheme (DCD) was adopted to solve two-dimensional Euler
equations implemented with detailed chemical reaction kinetics of hydrogen-oxygen-argon mixture. The frac-
tional step method was applied to treat the stiff problem arising from computation of chemical reaction flow.
The wedge angle, initial pressure and composition of the mixture were taken into consideration respectively to
evaluate their effect on the angle x of triple-point trajectory of detonation reflectior over wedges. From the
numerical results it is observed that the critical wedge angle «. for the tiaasition from Mach reflection to
regular reflection of detonation wave is close to the experimmental data or CCW thooretical result. The numeri-
cal results also show that the angle x of triple-point trajectory is muainly depend on wedge angle o and is not

sensitive to variation of the initial pressure Py.

Key words detonaticn wave, wedge, reflection, detailed chemically reacting model, DCD scheme
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