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Performance Analysis of SITVC System with Various
Secondary Injection Conditions

Ji-Yeul Bae* - Jiwoon Song* - Taehwan Kim* - Hyung Hee Cho*" - Ju Chan Bae**

ABSTRACT

Performance of Secondary Injection Thrust Vector Control system is investigated under various
secondary injection operating conditions. 3-dimensional converging-diverging nozzle having 8
secondary injection nozzles is used in this numerical study. Total pressure of flow inside the
nozzle is about 70bars, and total temperature set to 300K for cold flow simulation. Effect of
secondary injection flow rate and injection nozzle configuration is considered in this research.
Simulation is conducted with commercial CFD code Ansys Fluent v13.
Spalart-Allmaras(1-equation)model is used for turbulence modeling with AUSM+ scheme. Various
performance factors as Axial thrust, side force, system specific impulse ratio are considered and

explained for system performance evaluation.
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Fig. 1 Champigny and Lacau flow model[1]
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Fig. 2 Nozzle model
Fig. 3 Secondary injection nozzle
configuration and number
Table 1. Boundary conditions
Total Static tgr%tael_ choking
pressure pressure ratupre pressure
(KPa) (Kpa) © (Kpa)
Main flow | 7584.2 74714 300.0 4006.6
2nd flow
{130kgrs) | 75842 74714 300.0 4006.6
2nd flow
(0.69kg/s) 37921 3735.7 300.0 2003.3
2nd flow
(0139kgfs) | 7584 7471 300.0 400.7
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Table 2. Working conditions

Fig. 5 Mach number contour of case 1,2

and 3.
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Fig. 6 Thrust increase as secondary injection mass
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Fig. 10 Thrust increase due to secondary injection
for case 345.
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Fig. 11 Side forces for each cases.
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