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Three-dimensional Numerical Analysis of
Detonation Wave Structures in a Square Tube

Deok-Rae Cho* - Su-Hee Won** - Jae-Ryul Shin* - Soo-Han Lee* - Jeong-Yeol Choi***

ABSTRACT

Three dimensional structures of detonation waves propagating in a square tube were investigated
using a high resolution CFD code coupled with a conservation equation of reaction progress variable
and an one-step irreversible reaction. The code were parallelized based on domain decomposition
technique using MPI library. The computations were carried on an in-house Windows cluster with
- AMD processors. Three-dimensional unsteady analysis results in the smoked-foil records caused by the
instabilities of the detonation waves, which showed the rectangular and diagonal modes of detonation
instabilities depending on the initial condition of disturbances and the spinning detonation for case of

small reaction constant.
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Table 1. Summary of computational grids

Grid System | Minimum spacing ! Domain size
Maan=Ay=0.025 |  35x1.0

uniform 83x42+2% stretching 39%42
Axmin=Ay=001 | 35x1.0

uniform 203x102 + 2%
stretching 99x102

Axpin=Ay=0005 |  35x1.0

uniform 403x202 + 3%
stretching 99x202

100542 | Axmin=Ay=A7=0.025 | 3.5x1.0x1.0
uniform 83x42x42 + 2%
x42 stretching 39x42x42

122x42

oD | 302x102

502x202

3D
302x102 | Dmun=dy=Az=0.01 | 351.0<10 |
uniform 203x102x102 + 074% |
x102 stretching 99x102x102
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