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Fig.1 Schematic diagram of metal module cartridge and

pressure measuring device
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Table 1 charge parameters and charge density
charge
charge ;
charge area type of powder density
mass / g 73
/g-cm
ignition tube 2% black powder 15 0.11
the main charge area 18/19 porous powder 100 0.10
free space of combustor null 0 0
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Numerical Simulation and Characteristics Analysis on Ignition and Flame-propagation Process of Modular
Charge Based on CE/SE Method

SEN Si-yi, WANG Hao, TAO Ru-yi
(School of Energy and Power Engineering s Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: In order to explore the characteristics of ignition and flame-propagation process of the modular charge, a small metal
modular cartridge was designed and the ignition test was carried out. On this basis, the internal ballistic two-dimensional
gas-solid two-phase flow model of the test was established, the model was solved by using CE/SE method. The variation charac-
teristics of flow field parameters in the chamber are obtained, and the numerical results are in good agreement with the experi-
mental results. The numerical results reveal the changing process of the pressure distribution of the ignition tube and main charge
area during the flame-propagation process, the flow law of the gas phase and the influence of its radial propagation effect on the
combustion of the propellant in main charge area; The rupture of the cartridge’s end cap will lead to the formation of a shock
wave in free space of the chamber, the reason for the formation of the shock wave are discussed. In addition, the numerical sim-
ulation of the gas jet of the vent hole breaking-progress under the hypothetical working condition is carried out, the gas phase
flow law and the pressure-boosting law of the main charge area are studied. The comprehensive results show that under the con-
dition of modular charge, the radial effect of the gas phase in the ignition tube is obvious during the entire ignition and
flame-propagation process, and the particularity of the charge structure can easily lead to the formation of shock waves.

Key words: tow-phase flow of interior ballistic;modular charge; CE/SE method
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