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Dynamic simulation for effect of incoming flow Mach number

on internal flow field of fluidic thrust vectoring nozzle
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Abstract: Taking the 2D convergent-divergent nozzle as a research object, the 2D unsteady
Reynolds average N-S equation and RNG k —¢ turbulence model was utilized to study the unsteady
flow field of fluidic thrust vectoring nozzle based shock control. The influence of continual variation
of the incoming flow Mach number on the flow field in the nozzle is analyzed. The changing regulari-
ty of nozzle thrust performance was derived. The results show that the incoming flow Mach number
causes the change of pressure round the nozzle exit, and influences the internal flow characteristics of
the vectoring nozzle by the interaction of nozzle boundary layer and shock; in the subsonic free flow,
with the increase of incoming flow Mach number, the thrust increases; in the transonic flow, the side

thrust and axial thrust decrease hardly; when the Mach number is supersonic velocity, the thrust de-
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clines with the increase of Mach number; and the thrust vector angle and thrust coefficient are same as

the changing regularity of side thrust and axial thrust.

Keywords: solid propellant rocket engine; fluidic thrust vector; secondary injection; internal flow

field; numerical simulation
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Fig. 1 Control principle of shock wave inducing vector
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Fig. 2 Model of 2-DCD nozzle
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Fig. 3 Computational domain and close—up of nozzle grid
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Fig. 4 Variation of incoming flow Mach number with time
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Fig. 5 Pressure intensity distribution on wall of nozzle
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Fig. 9 Continuous changing regularity of nozzle thrust with

imcoming flow Mach number
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