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A Fundamental Study of Thrust-Vector Control
Using a Dual Throat Nozzle

Choon Sik Shin* - Heuy Dong Kim**

ABSTRACT

Dual throat nozzle(DTN) is recently attracting much attention as a new concept of the thrust
vectoring technique of propulsion jet. This DTN is designed with two throats, an upstream
minimum and a downstream minimum at the nozzle exit, with a cavity in between the upstream
throat and exit. In the present study, a computational work has been carried out to analyze the
performance of a dual throat nozzle(DTN) at various mass flow rate of secondary flow.
Two-dimensional, steady, compressible Navier-Stokes equations were solved using a fully implicit
finite volume scheme. The present computational results were validated with some experimental
data available. Based upon the present results, Thrust-vector control using a DTN is discussed in

terms of the thrust coefficient and the coefficient of discharge.
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Fig. 1 Sketch of the dual throat fluidic thrust vectoring
nozzle
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Fig. 5 Variation of the thrust vector angle in DTN
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Fig. 6 Variation of the thrust coefficient in DTN
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Fig. 7 Variation of the coefficient of discharge in DTN
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