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Transient response of startup process for fluidic control vector nozzle

WANG Meng-jie, Erigitai, WANG Qiang
(School of Jet Propulsion, Beijing University of Aeronautics and Astronautics,
Beijing 100191, China)

Abstract: Three-dimensional unsteady numerical investigations of startup process of flu-
idic control vector nozzle were performed. The objective of this study was to gain the fluid
field evolvement characteristic and response time of performance parameter. By analyzing
fluid field and pressure distribution on up-wall at different time, the evolution of jet interac-
tion wave systems and vortex, which were located at near field of injection exit, was presen-
ted. The flow structures were in accordance with pressure distribution. Through time re-
sponse curves, mass and thrust coefficient showed drastically fluctuations while vector angle

one varied almost monotonically. The response time of them was of milliseconds magnitude.
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Fig.1 Schematic of nozzle with shock tube!'!
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Fig. 2 Grid of the nozzle with shock tube
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Fig. 3 Trajectories of primary shock (PS)
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Fig. 6 Computational grids (three-dimensioanl)
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Fig. 7 Grid of longitudinal plane
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Fig. 10 Pressure contour of symmetric plane at 0 ms
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Fig. 11 Pressure contour of symmetric plane

Fig. 8 Upstream flow structure with

surface pressure!'* at 0. 05ms
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Fig. 21 Thrust coefficient time response curve
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Fig. 22 Vector angle time response curve
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