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Numerical Simulation of Maximum Radius of Initial Cloud Cluster of Smoke Screen

CHEN Hao', GAO Xin-bao', LI Tian-peng', ZHANG Kai-chuang', YANG Yang’
(1. Shijiazhuang Campus of Army University of Engineering, Shijiazhuang 050003, China: 2. Army of Beijing Military Delegation Office at Factory 763,

Taiyuan 030000, China)

Abstract: Based on the cylindrical smoking device, the Truegrid simulation software was used to establish a cylindrical shell
mesh model with a “V” groove. The simulation model of the smoking device was established by Autodyn software, and the varia-
tion law of the detonation pressure during the initial cloud explosion and dispersion process of the smoke screen was numerically
simulated. With the help of the piecewise linear interpolation function provided by MATLAB, the pressure as a known quantity
was introduced into the explosion dispersion theory model, and the model was numerically calculated by the Euler method.
Field test experiments were carried out, and experimental data were obtained using camera method and image processing tech-
nology. The results show that the time occurring the first stage of explosion dispersion is from 0 to 8.9x10™ s, and the maximum
radius of the initial smoke cloud increases by 3 to 4 times that of the original. In the second stage of the explosion dispersion, the
maximum radius of the initial smoke cloud increases to about 3 m. Based on the mixed simulation of Truegrid and Autodyn and
combined method with the theory of explosion dispersion theory, the calculation error of the maximum radius of the initial
smoke cloud is reduced by 3%~8% compared with the traditional theoretical method of solving the explosion dispersion model
by numerical integration alone. The maximum radius of the initial smoke cloud is closer to the experimental result than the single
theoretical model method. The convergence of calculation model of the Euler method is better than that of the fourth-order Run-
ge-Kutta method.
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