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Numerical Analysis of Secondary Injection for Thrust Vector
Control on 2-Dimensional Supersonic Nozzle

D.H.Oh™ - C.H.Sohn™ - C. W. Lee"™

ABSTRACT

The advantages of the SITVC (Secondary Injection for Thrust Vector Control) technique
over mechanical thrust vectoring systems include a reduction in both the nozzle weight and
complexity due to the elimination of the mechanical actuators that are used in conventional
vectoring. The optimal operating conditions of SITVC were investigated using in-house
developed compressible flow analysis codes. Numerical experiments were used to examine
the impact of the thrust vector direction with a variety of injection positions, mass flow
rates, and injection angles on the two-dimensional expansion cone of a supersonic nozzle.
The computational results showed that the optimal position of the secondary injection, with
the maximum deviation angle and side thrust, was where the oblique shock generated by
the secondary injection reached the end of the nozzle exit.
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