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Numerical Analysis of Detonation Wave Propagation in
Annular Channel

Suhan Lee* - Deok-Rae Cho* - ].-Y. Choi**

ABSTRACT

Present study examines detonation wave propagation characteristics in annular channel. A
normalized value of channel width to the annular radius was considered as a geometric parameter. A
parametric study was carried out for a various regimes of detonation waves from weakly unstable to
highly unstable detonation waves. Numerical approaches that used in the previous study of numerical
requirements of the simulation of detonation wave propagations in 2D and 3D channel were used also
for the present study with OpenMP parallization for multi-core SMP machines. The major effect of the
curved geometry on the detonation wave propagation seems to be a flow compression -effect,
regardless of the detonation regimes. The flow compression behind the detonation wave by the curved
geometry of the circular channel pushes the detonation wave front and results in the overdriven
detonation waves with increased detonation speed beyond the Chapmann-Jouguet speed. This effect

gets stronger as the normalized radius smaller, as expected. The effect seems to be negligible beyond
the normalized radius of 10. |
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Table 1. Summary of computational grids

Grid system| Minimum spacing |Channel width
5001 x 101 Ay=0.01 1.0
5001 x 201 Ay=0.005 1.0
5001 x 401 Ay=0.0025 1.0
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Fig. 1 Smoked-foil record by variation
of Pre—Exponential factor(k)
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Fig. 2 Pmax of outer round of chnnel
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