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Numerical analysis of hot launch of missile from a launch canister

LIANG Xiaoyang;, SU Yifer, LE Guigae
(School of Mechanical Engineering,
Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: Based on the three-dimensional compressible Reynolds-averaged Navier-Stokes
equation and the %-¢ turbulence model, the environment around the bottom of the missile and the
flow field characteristics in the launch canister after deflection of the missile attitude were investi-
gated. Firstly, the effectiveness of the numerical method was verified by the experiment of super-
sonic jet impinging on a flat plate.Secondly, the flow characteristics of the launch canister in the
constrained and semi-confined periods-were investigated respectively. The results showed that
significant”entramment effect of the exhaust gas can be found in the launch canister. Mean-
while ,a backflow area near.the bottom of the missile can be observed, which may cause addi-
tional drag force on the 'missile. during the launching process. After considering the deflection,
the impact load on the launcher was increased by more than two times and the pressure on the
launch box wall was increased by 40%.Moreover, the flow field distribution inside the box
was no longer symmetrical during the semi-confinement period, making the missile subject to
additional unbalanced moments.
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Fig.6 Flow field comparison between experimental results and calculation results
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Fig.7 Numerical results compared with experimental results
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Fig.14 Static pressure distribution curves on the upper and lower walls of the launching box during the Semi-constraint period
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