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Fig. 3 Densities and vorticities for the interaction between incident shock wave and flame
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A numerical study on shock induced distortion,

mixing and combustion of flame"

Zhu Yue-jin', Dong Gang'?, Liu Yi-xin', Fan Bao-chun', Jiang Hua'
(1. State Laboratory of Transient Physics, Nanjing University of Science and Technology ,
Nanjing 210094, Jiangsu, China;
2. State Key Laboratory of Explosion Science and Technology ,
Beijing Institute of Technology . Beijing 100081, China)

Abstract: Flame distortion induced by shock waves frequently occurs in natural and man-made phe-
nomena. To deeply understand the characteristics of flame distortion and the resulting variations of
mixing and combustion, a two-dimensional numerical study of a spherical flame distortion induced by
a planar incident shock wave and its reflected wave was carried out by using the Navier-Stokes equa-
tions coupled with a single-step chemical reaction and the high resolution of grid. The numerical re-
sults are in agreement with the experimental results. It can be found that before the interaction of re-
flected shock wave with flame, the distortion and crinkle of flame are mainly affected by the induction
of incident shock wave, which means the physical process plays an important role; while after the in-
teraction between reflected shock wave and distorted flame, the reaction heat release rate and the ef-
fective area and edge length of flame increase quickly, the controlling mechanism of flame distortion is
transforming from the physical process to the chemical reaction (combustion) process; in the later
stage of the evolution of distorted flame, enhanced combustion can weaken the crinkle of flame inter-
face, and therefore inhibit the mixing process between unburned and burned gases. It is concluded
that the mixing between unburned gas and burned gas is promoted via the distortion of flame, which
can strengthen the combustion process, however, the enhanced combustion inhibits the mixing in the
later stage. It is significant for understanding the relationship between mixing and combustion in u-
sing or controlling the shock-flame interactions.
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