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Table 1 The detailed reaction mechanisms of gas explosion
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32 0, +CH,O0=HO, +HCO 1.00x 10"
38 H+0,=0+0H 2.65X10"
53 H+CH,=CH; +H, 6. 60X 10°
57 H+CH,O(+M) =CH;O(+M) 5,40X10"
98 OH+CH,=CH;+H,0 1.00Xx10°
101 OH+CH,O=HCO+H,0 3.43X 107
116 2HO,=0,+H. 0O, 4. 20X 10"
119 HO,+CH; =0OH+CH;0 3.78X10"%
155 CH; +0,=0+CH; 0O 3.56X10"
156 CH; +0,=0H+CH., O 2.31X10"
158 2CH, (+M)=C, H; (+M) 6.77X10"
161 CH,; +CH,O=HCO-+CH, 3.32X10°
170 CH;0+0,=HO,+CH. O 4,28X10°"
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Fig. 2 The variational currents of temperature and the velocity of shock wave
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Kinetic characteristics and influencing factors of
gas explosion induced by shock wave”

LIANG Yun-tao', ZENG Wen*
(1. State Key Laboratory of Coal Mine Safety Technology. Shenyang Branch of
China Coal Research Institute, Shenyang 110016, Liaoning, China;
2. State Key Laboratory of Engines, Tianjin University , Tianjin 300072, China)

Abstract: By amending the SHOCK code in the Fortran chemical kinetics package, CHEMKIN [, a
computational model was built for the shock wave-induced gas explosion in a shock tube. And, the
detailed reaction mechanisms involving 53 species and 325 reactions were adopted in the model above.
The built computational model was used to analyze the evolvements of the following parameters:
mixed gas temperature, shock wave velocity, the mole fractions of reactants (CH, and O,) ., the mole
fractions of active centers (O, H), and the mole fractions of catastrophic gases (CO, CO,, NO and
NO,) in the process of gas explosion induced by shock wave. Furthermore, the effects of the initial
pressure and the mixed gas composition before gas explosion on the kinetic characteristics of gas ex-
plosion induced by shock wave were discussed. The results show that the mole fractions of CO, CO;,
NO and NO, are about 0. 07, 0.02, 0.001 and 10~ °, respectively, after gas explosion. With the in-
crease of the initial pressure and the decrease of the CH, fraction in the mixed gas, the detonation time
of gas explosion shortens, the temperature decreases, but the pressure increases after gas explosion.
Meanwhile, the mole fraction of CO decreases, the mole fraction of NO increases.

Key words: mechanics of explosion; influencing factor; chemical reaction kinetics model; gas explo-

sion; shock wave
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