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Fig. 1 Schematic of the experimental setup
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(a) Measured result
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Fig. 3 Streak pictures of a rotating detonation

(a) Measured result (b) Calculated result
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Fig. 4 Pressure history at the location immediately behind injection wall
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Experimental and numerical investigation

on cellular patterns of rotating detonations”

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

Abstract: Gaseous detonation propagation of 2H,/0,/Ar mixture in an annular tube was experimen-
tally and numerically investigated. Detonation cellular patterns were recorded by smoked foils. The
second-order additive semi-implicit Runge-Kutta (ASIRK) method and the fifth-order weighted essen-
tially non-oscillatory (WENQO) scheme were used to discretize the time term and the spatial deriva-
tives, respectively. A detailed chemical reaction mechanism model was applied to describe the proces-
ses of detonation chemical reactions. Numerical cellular patterns and detonation flow field were ob-
tained. Experimental and numerical results show that while detonation propagates in the annular
tube, due to the convergence of the outer wall and the divergence of the inner wall, the detonation in-
tensity along the inner wall is lower than that along the outer wall, and the cell size is much larger.
The distribution region of OH along the inner wall is also wider than that along the outer wall, and
the concentration is smaller. Just because of the character of a rotating detonation, the detonation
waves can rotate around an axis at a steady angular Velocity.

Key words: mechanics of explosion; rotating detonation; second-order ASIRK method; cellular pat-

tern; self-sustaining mechanism
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