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Figure 1 Grid resolutions of Model-2.
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Figure 2 Pressure profiles of detonations computed by Model-2 and
Model-3.
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Figure 3 Chemical reaction rates of Model-3 and Model-4.
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Figure 4 The chemical reaction rates of Model-3.
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Figure 5 Pressure profiles of detonation by Model-3 and Model-4.
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Figure 6 The chemical reaction rates of Model-4.
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Figure 7 The cell size simulated by Model-1.

4 mm

B8 K Model-1 HI7EALREE K F 1.2 £ J5 B R4 2] K9 B #g

Figure 8 The cell size simulated by Model-1 with activation energy increased by 1.2 times.
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Figure 9 The detonation cell size simulated by Model-3.
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Figure 10 The detonation cell size simulated by Model-4.
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Figure 11 The cell sizes simulated by Model-2 with different activation energy. (a) With the original activation energy; (b) with activation
energy increased by 1.17 times; (c) with activation energy increased by 1.34 times; (d) with activation energy increased by 1.51 times.
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Study on the chemical reaction Kkinetics of detonation models

LIU YunFeng & JIANG ZongLin"

The State Key Laboratory of High Temperature Gasdynamics, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190,
China

In this paper, the influences of specific heat ratio, the modification term in the detailed reaction kinetics, and the
activation energy on the properties of chemical reaction kinetics of detonation models are studied. The results first
demonstrate that the temperature power function to modify the chemical reaction rates of detailed chemical reaction
kinetics should be replaced by a temperature exponential function, which is produced by the variation of specific heat
ratio during the reaction process, physically. A new overall one-step detonation model with variable specific ratio and
gas constant is proposed to improve the property of Arrhenius law. Two dimensional numerical simulations with this
new model are conducted, and the detonation cell sizes are in agreement with experimental results quantitatively.

detonation, arrhenius law, overall detonation model, detailed chemical reaction kinetics
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