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The Variation of Thrust Distribution of the Rocket Nozzle
Exit Plane with the Various Position of Secondary Injection
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Abstract

A numerical study is done on the thrust vector control using gaseous secondary
injection in the rocket nozzle. A commercial code, PHOENICS, is used to simulate the
rocket nozzle flow. A 45°-15° conical nozzle is adopted to do numerical experiments. The
flow in a rocket nozzle is assumed a steady, compressible, viscous flow. The exhaust
gas of the rocket motor is used as an injectant to control the thrust vector of rocket at
the constant rate of secondary injection flow. The injection location which is on the wall
of rocket is chosen as a primary nurnerical variable. Computational results say that if
the injection position is too close to nozzle throat, the reflected shock occurs. On the
other hand, the more mass flow rate of injection is needed to get enough side thrust

when the injection position is moved too far from the throat.
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