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Table 1 Calculating parameters

S Kifi
Sutherland EHZHE T, /K 273
BHEPMEGH k) (W/(mK)) 0.0241
SEHJIBE u,./(Pass) 1.3716x107
B JIK5 FE Sutherland F £ S, /K 273
T FHL Sutherland # 4L S, /K 194
R y 1.4

x®2 HETE

Table 2 Calculating variables
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Table 3 Grid independence verification

[ 4% 1 4% 2 4% 3 [ 4% 4
[ H 81830 191016 325276 472136
HE/(m/s) 154.3 158.6 162.8 163.5
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Table 4 Calculating variables
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Aircraft Control Characteristics Control Performance Investigation of Single
Pulse Plasma Synthetic Jet

Wang Chunyan’', Huang Hulin', Xu Han', Chen Tiantian', Hu Xijing?

1. Laboratory of Aerospace Entry, Descent and Landing Technology, Nanjing University of Aeronautics and
Astronautics, Nanjing 211106, China

2. Beijing Institute of Control and Electric Technology, Beijing 100038, China

Abstract: The high-speed plasma jet generated by arc discharge in plasma synthetic jet (PSJ) actuator can effectively
improve the control efficiency and accuracy of aircraft. It can optimize the problems of long response time, large miss
distance and low efficiency in traditional flight control technology. In this paper, the single pulse jet performance of
PSJ actuator has been studied based on the phenomenological model. It is found that increasing the deposition
energy can effectively improve the flow characteristics of the jet, and the peak velocity, duration and impulse of the jet
are significantly improved. The increase of flight altitude will have a negative impact on the flow characteristics of the
jet. When the flight altitude increases from 0 to 20km, the peak velocity of the jet decreases by about 20%, but the
duration of the jet remains basically unchanged. The increase of the flight speed will reduce the peak velocity of the jet
and prolong the duration of the jet, so that the impulse generated by the single pulse jet is significantly increased. The
deflection rate of the aircraft under PSJ control is always higher than that of the traditional aerodynamic surface.
Although the increase in flight altitude causes the pitch rate at 20km to be only about 4% of that at 0,the effectiveness
parameter is as high as 12.66. The study results provide references for realizing high effective attitude control of
aircraft.
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