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System design thrust vector control via liquid injection within the nozzle and the
numerical simulation of the corresponding flow
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ARTICLE INFORMATION ABSTRACT

One way to control the position of a missile is to control thrust vector which moves with help of thrust
due to exiting gas. All thrust vector control (TVVC) methods are independent of aerodynamic forces of
atmosphere and until the engine has thrust, maintain their performance. Secondary injection systems are
one of the four major TVC methods. In this study, first the components are identified and conceptual
design of system is drawn and the preliminary design of manifold of a type of thrust vector control
system using a liquid injection thrust vector control (LITVC) isdetermined. Then the layouts of
components on some parts such as injectors and reservoirs, as well as detailed design of the system are
discussed. The numerical simulation of flow and the design and study of the sprayers in LITVC systems
will be discussed. Also, numerical designing and simulation in two parts: injection system and the
injector spray effects into the main flow are analyzed and the results are presented and validated. The
results of this study can be used as a model for the design and analysis of various kinds of TVC systems
with lateral fluid method on a variety of missiles with different launchers.
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Fig. 1 Authorized space for locating of LITVC system
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Fig. 3 The location of nitrogen and accumulator tanks on the nozzle
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Fig. 4 Structural analysis of the nitrogen tank
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Fig. 11 The Freon flow stream lines in accumulators and injectors of
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Fig. 13 The temperature distribution on output nozzle section for four case injections
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Table 5 The numerical results of second part simulation
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Fig. 20 The temperature distribution on the four edges of divergent
nozzle wall in four cases selected
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Fig. 19 The static pressure distribution on the divergent nozzle wall,
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Fig. 21 The density distribution on the four edges of divergent nozzle
wall in four cases selected
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Table 7 The comparing between simulation and experimental results
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(kgfs) Lol (kg's)
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Fig. 22 The diagram of comparing between simulation and
experimental results [1]
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