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Simulation of the Flowfield in Secondary Injection Vector
Control Nozzle for Solid Rocket Motor

WU Xiong ZHANG Wei-hua
College of Aerospace and Material Engineering National Univ. of Defense Technology Changsha 410073 China

Abstract The complex inner flow-field of secondary gas injection for Solid Rocket Motor was numerically investigated by using
three-dimensional average Favre equations and the turbulent models. Three-order spatial scheme and Implicit point Jacobi algorithm were
used to solve these equations. It gained the structures of shockwave series of secondary gas injection vector nozzle and complex main/
secondary flow image by numerical simulation. The secondary flow field includes complex vortices and shockwave series. It also has
interaction by the boundary layer and shockwave free shearing layer shockwave rarefaction wave and heavy gauge separation. The
numerical simulation also indicates that secondary hot gas injection results in high temperature on the surface wall round the injector hole.
Corresponding thermal protections should be adopted.
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Fig.1 Pressure contour in the inner flow Fig.2 Temperature contour in the inner flow
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Fig.3 Mach number contour in the inner

flow field of secondary gas injection

Fig.4 Temperature contour in the diffuse
wall of secondary gas injection
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Fig.5 Distributing of pressure in the diffuse wall Fig.6  Distributing of temperaturein the diffuse wall
PIFa IR
4.936¢ 1008 2472 = % |
4.5 1005 , 2400
4c+U05 FEN
3.5e+H003
2200 4
3¢4005
2100
2.35e1005
2000 -
2eH05
1L.5e+HI05 |9ﬂ|l_—_
1481c +)05 1861
7 8
Fig.7 Pressure contour in the exit section of the nozzle Fig.8 Temperature contour in the exit section of the nozzle
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