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Influence of Filter Group Delay on Gust Alleviation of Two-

Dimensional Airfoil

RUI Junjun, YU Mingli, SUN Xubing
(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing,
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Abstract: The effects of digital filter group delay on efficiency of gust load alleviation are studied in the gust

load alleviation control system of a two-dimensional airfoil. Firstly, aeroelastic model is established and the

delay system is transformed into an equivalent delay-free system. Secondly, Guest generator, digital filter

and time delay Linear quadratic (LLQ) controller are designed. Finally, the system is studied through

numerical simulation and wind tunnel experiments. Results demonstrate that a small amount of group delay

of the filter may improve the performance of the control system and increase efficiency of gust load

alleviation, but the increase of the filter group delay reduces the gust load reduction efficiency significantly

and even leads to the failure of controlling.

Key words: gust load alleviation; time delay; Linear quadratic (1LQ) controller; filter group delay; two -

dimensional airfoil
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Fig.1  Gust load alleviation control system of two-dimen-

sional airfoil with time delay feedback
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Fig.10 Experimental results of the system without time delay
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Fig.13 Experimental results of the system with 30 ms delay
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