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Numerical Study of Three Dimensional Detonation Waves Structure
in Highly Unstable Mode.

Deok-Rae Cho", Su-Hee Won"™,

Jae-Ryul Shin™,

Jeong-Yeol Choi'"

ABSTRACT

The results are shown

highly unstable mode’s detonation dynamics

by compared

with weakly unstable mode. And we investigate the difference and similar features of

2D and 3D results.

By using PSD via FFT, the effects of

pre—exponential factor

difference and of unstable mode were investigated in this study. The result of PSD is
shown pulsed features in weakly unstable mode, but noselike in highly unstable mode.
By compared between Sheliren image and overlaid slice image, the irregular feature of
detonation waves structure was discussed in highly unstable mode.
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Table 1 Summary of computational grids
Grid system  Minimum Domain
spacing size
2D
506x402 Ax=Ay=0.0025 5.13x1.0

200,000 cells, uniform 401x402 + 3.85%
stretching 105x402

3D
506x402x402  Ax=Ay=Ay= 5.13x1.0
0.0025

81,700,000 cells, uniform 401x402x402+
3.85% stretching 105x402x402

Table 2 Computational cases adapted from
Austin et al. (2005)

Weakly unstable detonation

0= 52 2Ho+O0+12Ar
yu = 1.602 yp = 1.288
Highly unstable detonation
o= 127 CsHg+502+9N>
yu = 1.336 yp = 1.161

" Austin et al. (2005)
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Fig. 1 Pressure disgribution, k=10"(left at
time=35.48), k=4x10°(right at time=39.76)
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Fig. 2 Pressure and reaction progress variable
(Ieft)5 and oross—sectgonal structure  (right) at
k=10°(top) and A=4x10"(bottom).
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Flg 4 3D pressure and Zf contoure for k‘4x10°
at time t=39.76.
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Fig. 5 Amplitude of the oscillation mode as
function of pre—-exponential 4 Weakly unstable
results (top and middle) and highly unstable result
(bottom).
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Fig. 6 The pressure contour line is overlald from
y=0.7 to y=0.75(left) and schlieren image by J.M
Austine' in CoH4—30,-8N, P;=20kPa in the
narrow channel(right).
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