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Study on evolution mechanisms of
cylindrically - diverging gaseous detonations

HAN Gui ~lai' , JIANG Zong - lin' , WANG Chun', ZHANG Fan’

(1. Key Laboratory of High Temperature Gas Dynamics, Chinese Academy of Sciences,
Institute of Mechanics, Beijing, 100190, China;
2. Defence Research and Development Canada - Suffield, PO Box 4000, Sin. Main,
Medicine Hat, AB T1A 8K6, Canada)

Abstract: The evolution of cylindrically - diverging gaseous detonation has been numerically investigated by sol-
ving Euler equations implemented with an improved two - step chemical kinetic model and NND scheme. The expan-
sior of the diverging space leads to the self - organization of traverse waves and cellular cell bifurcation during the deto-
nauo:: propagation, which results in roughly constant cell size as detonation front continuously expanding. From numer-
ical results, five major modes for the wave front evolution are identified, named as the concave front focusing, the
kinked wave front evolution, the wrinkled wave front instability, the self — merging of cells and the triple — point trajec-

tory slipping, respectively, and the physical characteristics and propagation mechanisms related to each mode are ex-

amined carefully and explained in detail.

Key words: cylindrically — diverging detonation; self — organization of traverse waves; evolution modes ;improved

two — step method ; cellular cell bifurcation
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