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Fig. 2 Numerical cellular pattern of marginal detonation
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Fig. 3 Marginal detonation velocity along the bottom wall
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Fig.4 Maximum pressure of marginal detonation along the bottom wall
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Table 1 Comparison of some typical parameters between marginal and ordinary detonations

Detonation D/Dygy D/(m/s) D/Dg Cell aspect ratio
Marginal detonation 0.62~1.5 1844 0. 87 0.58
Ordinary detonation 0.85~1.2 ~1 0. 55
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1. Incident shock; 2. Transverse detonation; 3. First triple point; 4. Mach stem; 5. Secondary unreacted gas pockets;

6. Unreacted tail; 7. Unreacted gas pocket; 8. Transverse shock; 9. Secondary triple point
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Fig. 6 Temperature and OH mass fraction fields at different time
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Fig. 7 Contours of temperature and OH mass fraction when two triple points collides
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Vorticity

(a) Marginal detonation (b) Ordinary detonation
1. Slip line in current cycle; 2. Slip line in last cycle; 3. Vortices; 4. Mach stem; 5. Incident shock
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Fig. 8 Vorticity fields of marginal and ordinary detonations
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Numerical Analysis of Marginal Detonation Dynamics
in a Rectangular Tube

WANG Chang-Jian, XU Sheng-Li

(Department of Mechanics and Mechanical Engineering ,
University of Science and Technology of China s Hefei 230026 ,China)

Abstract; Marginal detonation dynamics in a rectangular tube was numerically analyzed in this paper.
The detailed chemical reaction model was employed to describe the heat release of detonation chemical
reactions. The 2nd additive semi-implicit Runge-Kutta method and 5th order Weighted Essentially
Non-Oscillatory (WENQO) scheme were used to integrate the two-dimensional time-dependent reactive
Euler equations. For the stoichiometric hydrogen and oxygen mixture diluted by 25% argon, as the
channel width is 30 mm and the initial temperature is 300 K, the critical initial pressure for marginal
detonation is 3. 5 kPa. Under this critical condition, the cellular pattern, the velocity and maximum
pressure along the wall and the wave evolution of marginal detonation were obtained. The difference
between the marginal and ordinary detonation was discussed including the detonation velocity,average
velocity,the ratio of cell width to length, transverse wave structure, unreacted gas pocket and vortex
structure. The intrinsic instability and chemical dynamics characteristics of marginal detonation were
deeply recognized.

Key words: marginal detonation; detailed chemical reaction model; numerical simulation; transverse

wave;vortex;unreacted gas pocket



