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Thrust vector control for solid plug nozzle
based on secondary injection
U Chun-guang LU Yu LAO Yun-fei

( School of A stonautics Beijng Univ  of A eronautics and A stronautics Beijing 100083 China)

Abstract A cconding to the stucture characteristics of plhig nozzles  the numerical simulations of the thmst vector con-
trol plug nozzle based on the secondary mjection for sold rocket motors have been finished by enplymng the upw nd-schame
m ethodology 1o solve N avierStockes equation The attentions were paid on the effects of the three m ain param eters the work ing
pressure ratia the angle and the flow mass of secondary injection on plig nozzle perfomance and the force for thust vector
control The results ndicate that the secondary mjection could merease the plig nozzle perfornance m a certain  the force n
the direction of the axis is positive to the flow mass of the secondary mjection and is negative to the angle The force for thrust
vector conlmwl produced by the secondary injection gets biggerw ith the ncrease of flow mass and angle
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Fig 1 Principle sketch of secondary

in jection for plug nozzle
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Fig 2 Sketch of canputationalmodel
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Fig 4 Ma contours (NPR = 140)
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Fig 5 Pressure contours of plg
nozzle wall (NPR = 70)
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Fig.6 Altitude character of plug nozzle

Fig.7 Force profiles of
TVC with different NPR

Fig.8 Axis force of plug nozzle
profiles with different angle
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Fig.9 Force profiles of TVC Fig. 10 Axis force of plug nozzle profiles Fig. 11 Force profiles of TVC with

with different angle

with different flow mass
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