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Fig- 1 Operating modes of the thrust vector nozzle >
on the seeondary flow injection
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Fig. 2 Nozzle geometry
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Fig-3 Test set-up and flow direction probe
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Fig- 4 Wall static pressure distribution
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Fig. 5 Effect of secondary-to—primary pressure ratio

on thrust angle
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Fig. 7 Velocity vector distribution in the nozzle at axial operating modes
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Fig. 8 Velocity vector distribution in the nozzle at vect ored operating modes
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Fig. 9 Effect of secondary-to—primary prssure ratio

on thrust vector angle
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A Study on the Two-Dimensional Thrust Vectoring Nozzle
with Secondary Flow Injection
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(7th Dept. , Northwest Polytechnic University, Xi’an~ 710072, China)

Abstract: Thenew type of two—dimensional thrust vectoring\nozzle with the sécondary flow injection
was studied by using experimental method and CFD method<The experiments were finished in a supersonic
wind tunnel in NPU. The wall pressure and the thrust-vector angle 'were\ measured for the different
secondary flow pressure under the constant main-flow—pressure. T he/ flow Tield and performance of the
nozzle were also analyzed by the computation-of Reynolds averaging’N-S equations with the time marching
finite volume method. The com puted results were compared to experimental data in a good agreement. Both
the experimental and com putational results showed that the pressure of secondary injection flow should be
large enough to create a vectoring thrust. In“our case the threshold ratio of the total pressure of the second

flow to that of main flow was/0.32 and the maximum deflection of the thrust vector was 46<
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