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Performance Analysis of Secondary Gas Injection
for a Conical Rocket Nozzle TVC()

Hyung-Mun Kim" + Sang-Kil Lee” - Woong-Sup Yoon™

ABSTRACT

In the present paper an attempt has been made to simulate the secondary injection—
primary flow interaction in the conical rocket nozzle and to derive the performance of
secondary injection thrust vector control(SITVC) system. Complex three-dimensional
flowfield induced by the secondary injection is numerically analyzed by solving unsteady
three-dimensional Euler equation with Beam and Warming’s implicit approximate
factorization method. Emphasized in the present study is the effect of secondary injection
such as secondary mass flow rates and the momentum of secondary/primary nozzle flow
mass rates upon the gross system performance parameters such as thrust ratio, specific
impulse ratio and deflection angle. The results obtained in terms of system performance
parameters show that lower secondary mass flow rate is advantageous for to reduce
secondary specific impluse loss. It is further found that the nozzle with secondary jet
injected downstream and interacting with fast primary flow is preferable for efficient and
stable SITVC over the wide range of use with the penalty of side specific impulse loss.
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