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Numerical Simulation of Muzzle Combustion Flow Field for

Propellant with Negative Oxygen Balance

DAI Shu-lan, HE Zeng-di. XIAO Zhong-liang
(Chemical Industry and Ecology Institute of North University of China, Taiyuan 030051)

Abstract: The arbitrary Lagrangian-Eulerian equations are applied to.study ‘the numerical simulation of the chemical non-e-
quilibrium muzzle flow fields with movable pill. /' The convection term is solved with HLLC method and the chemical reaction
is dealt with an elementary reaction model.~ By using unstructured dynamic grid based on local remeshing method, the varia-
tion of grid caused by projectile movement was analyzed.” A parallel arithmetic based on dynamic unstructured grid and mul-
tiply-connected domain for the jet combustion of muzzle flow field is discussed. The results indicated that the species frac-
tions and pressure of propellant combustion gas had important influence on secondary muzzle flash onset and spread. Based
on the calculations, the complex structure of shock wave and secondary muzzle {lash can be simulated.
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Fig. 1 Distributios of computing region

and elements of communication
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Fig. 2 Photos of muzzle secondary combustion flash

for 90/10-propellant/ AN system
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Fig. 3 The temperature contours of muzzle flash

flowfields at 3.8 10" Pa for 90/10-propellant/ AN systum
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Fig. 4 The temperature contours ot muzzle flash

flowfields for propellant without AN
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