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Three-dimensional structure of rotating detonation and
effect of lateral rarefaction waves”

ZHANG Xu-dong, FAN Bao-chun, GUI Ming-yue, PAN Zhen-hua
(Laboratory of Transient Physics, Nanjing University of Science and Technology ,
Nanjing 210094, Jiangsu, China)

Abstract; Based on the multicomponent three-dimensional Euler equation, the phenomena of rotating
detonation in the annular combustor were simulated numerically, and the three-dimensional structure
of the rotating detonation wave and the effects of the lateral rarefaction waves on the detonation wave
front were discussed. The numerical results show that the rotating detonation wave can propagate
steadily in the layer of premixed gas, and the detonation wave front is distorted due to the lateral rare-
faction waves. Compared with the ideal CJ detonation, the intensity and parameters of rotating deto-
nation wave both decline somewhat.

Key words: mechanics of explosion; three-dimensional structure; three-dimensional Euler equation;

rotating detonation; lateral rarefaction waves
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