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Gust Response Analysis and Alleviation Method for Aircraft Wing
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ABSTRACT

A study on gust loads alleviation using aircraft control surface was performed. Aeroservoelastic model including
control surface controller was formulated and validated by comparing the results of continuous turbulence response
analysis with those of MSC/NASTRAN. Optimal control with output feedback was adopted for designing the control
surface controller, and the effects of gust loads alleviation was validated by performing the numerical simulation for
the controller designed.
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Fig. 2 Finite Element and Aerodynamic Model
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Table 1 Comparison of RMS Response for Random Gust
(NASTRAN vs. ASE approach)

Response NASTRAN | ASE Model | Error(%)
Displacement 947 967 2.1%
Acceleration 426.65 43362 1.6%

Strain (€,) 1.06e-4 1.07e-4 0.8%

Strain (¢,) 2.64e-3 2.68e-3 1.3%
Strain (V) 5.95e~4 5.90e-4 -09%
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Table 2 Comparison of RMS Response for Random Gust
(open vs. closed loop system)

Response Open Loop LQR LQG/LTR
Acceleration 4336 9.3 %.9
Strain (€,) 2.63e-3 83le-4 847e-4
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Fig. 4 Transient Response for Random Gust
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Fig. 5 Averaged PSD Response for Random Gust
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