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Re-study on the two-step chemical reaction model in numerical
simulation of gaseous detonation

WANG Gang' , ZHAN G De'liang® , L IU Kai-xin'
(1. L TCS and Department of Mechanics and Aerospace Engineering, Collegeof Engineering, Peking University, Beijing 100871, China;
2. Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract :Numerical smulations of the gaseous detonations are performed by using the extended CE/ SE
method (the space-time Conservation Element and Solution Element method) with high-order accuracy and
the two-step chemical reaction model with species (Schel’ s two-step chemical reaction model) . The analyss
results show that Schel’ stwo-step chemical reaction model al so can’ t obtain the exact gasdynamics parame-
ters, thought it is more accurate than the original two-step chemical reaction model. The Schel’ s two-step
chemical reaction model isimproved by modifying the distribution of components’ mass fractions. A planar
detonation problem is smulated by the new two-step chemical reaction model. Gasdynamics parameters ob-
tained usng the new two-step chemical reaction model agree well with the experimental results and the nu-
merical results of the detailed chemical reaction model. The computational accuracy usng the new two-step
chemical reaction model is evidently improved.
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