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High-speed thrust vector nozzle based on Coanda effect
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Abstract: In this paper, a high-speed thrust vector nozzle is designed based on the Conda effect to
realize the mainstream direction control by its deflecting effect on the fluid. The nozzle design is
composed of the main passage, eight independent gas chambers on the outside and a Coanda wall at
the exit. Eight deflection directions can be controlled through the switching condition of the outdoor
part of the gas. In this paper, the numerical simulation method is used to simulate the designed high-
speed thrust vector nozzle. The influence of the three parameters of the mainstream velocity, the
opening and closing of the gas chamber, the change of the curvature of the Coanda wall on the
mainstream deflection effect is explored. Numerical simulation results show that: (1) When the
mainstream speed is between 50~160 m/s, the deflection effect of different switch combinations is
significantly different. (2) When the number of air chamber openings is odd, the deflection effect is
better than even. When there is only one air chamber opening, the deflection effect is optimal. (3) The
curvature of the optimal Coanda wall of the three-dimensional nozzle is 55.26. The high-speed thrust
vector nozzle designed in this paper can achieve better deflection control effect, and the maximum
deflection angle can reach 85.91°.
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Fig. 1 Axial cross-sectional view(a) and working principle(b) of vector nozzle
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Fig. 2 The air chamber number of the vector nozzle
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Fig. 5 Effect of mainstream velocity on deflection
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Fig. 6 Streamline when the mainstream velocity is 50 m/s and opening and closing condition of the air chamber is A
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Fig. 7 Velocity field when the mainstream velocity is 50 m/s and opening and the closing condition of air chamber is A
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Fig. 8 Pressure field when the mainstream velocity is 50 m/s and the opening and closing condition of air chamber is A
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Fig. 11 Effectofthe curvature ofthe Coanda wall on deflection
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Fig. 14 Pressure field when the curvature of the Coanda wall is 55.26
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