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Study and Characteristic Analysis on Knocking Combustion
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Abstract: This paper uses the Converge software and couples chemical reaction kinetics mechanism with
G-Equation to build a 3D Computational Fluid Dynamics (CFD) model of the knocking combustion in a
constant volume combustion chamber. The pressure oscillating phenomenon in it has been simulated. The
influences of the initial pressure, the initial mixture temperature and the end wall temperature on knocking
combustion have been analyzed independently. This study provides solid data support for the application of
the efficient knocking combustion to the engine.
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Fig.2-1 Pressure in experiment and simulation(62
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Fig.2-2 The flame pattern at the end of the chamber in the experiment
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Fig.2-3 The end pressure curve simulated by Converge software
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Fig.2-4 Schematic of rectangular combustion bomb
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Fig.2-5 Grid schematic along the middle section of the long axis
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Table 3-1 Initial pressure and initial temperature variation
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Fig.3-6 Temperature distributions of the rectangular combustion bomb
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Fig.3-7 Effect of initial pressure on knocking intensity
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Table 3-2 Initial temperature and initial pressure variation
KBt (K) #4REI(MPa)  #14RUR(K)

700 0.5 550/600/700
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700 0.3 550/600/700
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Fig.3-11 Temperature distributions of the rectangular combustion bomb
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Fig.3-13 Temperature distributions in the rectangular combustion bomb
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