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Effects of the downstream throat on aerodynamic performance
of dual throat nozzle
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College of Energy and Power Engineering,

Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract; Numerical simulation studies on 2-D dual throat nozzle were performed on the
downstream throat (H). The contents include: effects of the the downstream throat height
on the nozzle’s maximum vector angle and the flow development in the nozzle’s thrust cavity.
The results show that: the H has a significant influence on the nozzle’s thrust vector angle,
especially in two cases of H>1 and H<(1, the flow development in the nozzle’s thrust cavity
has a large difference. In all cases, it appears that the maximum vector angle could be
achieved when the flow in the cavity has changed to the supersonic flow, meanwhile the sonic
line at the downstream throat of the nozzle has vanished. The nozzle can achieve the maxi-
mum vector angle with a low mass flow of secondary injection in the case of H>1. The noz-
zle could be achieved maximum vector angle at larger secondary injection in the case of H<C

1, while a high mass flow ratio of the secondary injection to make the vector angle.

Key words: dual throat nozzle; downstream throat; ratio of secondary injection;

maximum vector angle; flow development
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Fig. 3 Geometrical model of the nozzle
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