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GUST ALLEVIATION OF TRANSONIC WING Y

Zhang Wei Zhang Weiwei Quan Jingge Ye Zhengyin?)
(National Key Laboratory of Aerodynamic Design and Research, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract Gust response analysis plays an important role in large commercial plane structural design. Gust
alleviation by active deflecting control surfaces is a pivotal technique for future aircraft design. Based on
CFD/CSD time simulation method, considering gust as the input of the system and the root bending moment
as the output, we build a gust response analysis model in state-space by using system identification in transonic
flow. Similarly, considering aileron deflexion as the input and the root bending moment as the output, we build
an aileron deflexion response analysis model. By coupling the two models, a gust alleviation analysis model
is constructed in state-space. Then the optimal control method based on state feedback is used to design the
active control law, and an observation device is designed to attain the state variable. Finally, the effectiveness
of the designed control law is validated through a numerical simulation. The wing root bending moment can
be decreased up to 60%-80%.

Key words gust alleviation, CFD, system identification, transonic, optimal control
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