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Fig.1 Geometric structure of the thrust vector nozzle
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Table 1 Factor level table of nozzle parametric design
A S PRI AE R
TR n H/R 0/(°)
1 SJ 1 0.6 90
2 SWI 2 0.5 68
3 — 3 043 —

R2 SHIGRITRERE
Table 2 Nozzle model of parametric design

HEE TR n HIR 0/(°)
1 SJ 3 0.43 90
2 SWJ 3 0.43 90
3 SWJ 1 0.43 90
4 SWJ 2 0.43 90
5 SJ 3 0.6 90
6 S 3 0.5 90
7 SWJ 3 0.6 90
8 SWJ 3 0.5 90
9 SWJ 3 0.43 68
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Fig.2 Schematic of load cell system setup
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Table 3 Main technical parameters of the load cell

B /kg HEIE/% /% A/ Hz
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Fig.3 Vector defletion force of mainflow with nozzle of

3 SWJor 3 SJ, 6=90°, H/R=0.43 for different MFR
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Table 4 Maximum vector defletion force and the efficiency
of the vector defletion force of mainflow with nozzle
of 3 SWJ or 3 SJ,6=90°, H/R=0.43 for different MFR
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Table 7 Maximum vector deflection force and the
efficiency of the vector deflection force of
mainflow with nozzle of 3 SWJ or 3 SJ, 6=90°,
and H/R=0.43 for different MFR
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of vector deflection force of mainflow with different
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Experimental Study on the Influence of Fluidic Thrust Vector Nozzle Parameters on
Characteristics Using Sweeping Jets

Liu Peicong', Zhou Kaiwen?, Wang Shigi*, Wen Xin'
1. Shanghai Jiao Tong University, Shanghai 200240, China

2. Aero Engine Academy of China, Beijing 101304, China

Abstract: The codirectional flow vector technology based on Coanda effect has high control efficiency and low thrust
loss, and has great potential to improve the stealth performance of aircraft. To study the influence of parameters such
as secondary flow type, the number of secondary flow arrays, Coanda surface radius R, and termination angle 6 on
coflow vector control for Mach numbers of primary flow up to 0.35, the mechanical characteristics of 9 different nozzle
models are studied by a force measurement experiment using balance, and the control law curve of vector deflection
force varying with the mass flow ratio of secondary flow to primary flow is obtained. The results show that H/R is the
most important factor for the efficiency and control stability of coflow thrust vector. Lower H/R leads to higher control
efficiency and higher linearity of the control curve. The control efficiency is increased by nearly 49% when the H/R is
reduced from 0.5 to 0.43 under the condition of using three sweeping jets as the secondary flow. Compared to using
steady jets, the control efficiency and stability are improved significantly using sweeping jets as the secondary flow.
The results show that the control performance is the best when using two or three sweeping jets as secondary flow
with H/R of 0.43 and 6 of 90°. In addition, the results show that H/R and 6 have the greatest impact on the control
efficiency, while 6 has little impact on the linearity of the control curve. The results also show that the control
characteristics deteriorate sharply when the number of secondary flows is less than 2 or H/R is higher than 0.6. The
research results provide theoretical support for the engineering design of coflow thrust vector nozzles.

Key Words: fluidic thrust vector control; sweeping jet; coflow; Coanda effect; Coanda surface radius
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