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Effects of water on reaction Kkinetic for gas explosion in shock tube

WANG Lian-eong LUO Hai—zhu LIANG Yun-tao

(State Key Laboratory of Coal Mine Safety Technology CCGTEG Shenyang Research Institute Shenyang 110016 China)

Abstract:In order to study the effects of water on reaction kinetic for gas explosion in shock tube by using numerical
analysis method of reaction kinetics a mathematical model was built for the shock wave-induced gas explosion. And
the model was used to have numerical simulations and contrastive analyses to the effects of H,O on the variation tend—
encies of explosion temperature shock wave velocity mole fractions of reactants radicals and main catastrophic gases.
The results show thatZin certain scope along with initial gaseous mixture in H, O elevation explosion temperature
shock wave velocity and the mole fractions of O radical /H radical/CO/NO/NO, decrease successively;on the contra—
ry the mole fractions of CO, increase in turn. That is to say within a certain range with the H,O increasing the gas
explosion intension decreasing the resultant of CO, being promoted the resultants of CO/NO/NO, being inhibited and
the inhibiting effects to the H radical and O radical are more obvious especially.

Key words:gas explosion;reaction kinetics characteristic ;shock tube ; explosion mechanics
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Fig. 3 Effects of H,O on variation tendencies of reactants mole fractions
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Fig. 6 Effects of H,O on variation tendencies of

nitrogen oxides mole fractions
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