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Fig. 1 Experimental setup
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Fig. 2 Schematic of computational domain in an annular tube
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Three-dimensional study of detonation cell in annular tube

Gui Mingyue'?, Fan Baochun', Zhang Hui'
(1. 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: In this work we carried out experimental and 3D numerical study of cellular structure of det-
onation propagating in an annular tube. Detonation cellular patterns were recorded using a smoked
foil. Based on the 3D reactive Euler equations with the one-step irreversible Arrhenius kinetics model,
detonation propagation of hydrogen/air mixture in an annular tube was investigated numerically.
Fifth-order weighted essentially non-oscillatory (WENQO) scheme and third-order TVD Runge-Kutta
were used to discretize the spatial derivatives and the time term., respectively. Moreover, parallel
technology was also adopted. The results indicate that the outer wall of the annular tube is the con-
vergent wall, which reduces the cell sizes of the outer wall and makes it more uniform due to its com-
pression. However, the inner wall of the annular tube is the divergent wall, which enlarges the cell
sizes of the inner wall and leads to its periodical variation due to its expansion. Simultaneously, slap-
ping waves appear in all the tube walls and its shape is a bent line.

Key words: mechanics of explosion; self-sustained propagation; three-dimensional simulation; detona-

tion cell; annular tube

(BfEgmi ¥ A %)



