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Fig. 2 Pressure history of the leading shock front Fig. 3 Pressure history of the leading shock front
of detonation as Ax=0. 2L;, of detonation as Ax=0. 05L;,
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Fig.4 Pressure history of the leading shock front Fig.5 Pressure history of the leading shock front
of detonation as Ax=0.025L,, of detonation as Ax=0.01L,,
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Fig. 6 Pressure history of the leading shock front Fig. 7 Pressure history of the leading shock front
of detonation as Ax=0.005L;, of detonation as Ax=0.0025L,,
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Table 1 Position and value of the first extreme pressure

Az 0.05L,, 0.025L,, 0.01L,, 0.005L, 0.0025L5,
xp o/ Cem) 12.3 9.8 9.0 8.4 8.1
Dot / (MP2) 13.1 15.3 18.7 20.7 18.7
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Table 2 Average wavelength of pressure pulse

Ax 0.05L;, 0.01L;, 0. 005L;, 0.0025L,,

Wavelength/(mm) 180 102 91 93
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Numerical Simulation of One-Dimensional Instability of Detonation Wave
HONG Tao,QIN Cheng-Sen
(Institute of Applied Physics and Com putational Mathematics ,Beijing 100088 ,China)

Abstract ; The nonlinear instability of an one-dimensional detonation wave was numerically simulated in
the mixture of C; Hg and air with equivalence of 1. The influence of mesh size on the numerical results
of pulsating of shock history was analyzed. Mesh size in calculation was fixed in according to the
length of induction zone L, ,which was determined from ZND model to be 4. 6 mm for the detonation
wave in the mixture of C, H; and air. As the decrease of mesh size,the solutions of pressure history do
not tend to be identical. Detonation shock history was very irregular as the mesh size was not fine e-
nough. As the mesh size was 0. 01L;, and 0. 005L;, , pulsating was regular with the mode of period-dou-
bling mode. As the mesh size was 0. 0025L,, ,pulsating consisted of a series of regular oscillations and
three irregular oscillations in the range of calculation,but finally the average wavelength of oscillations
tended to 91~93 mm which approaches to the length of cell size of 88 mm from the experiments.

Key words: detonation wave;instability;cell size;numerical simulation



