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Design and Numerical Analysis of Flexible Wing for Gust Response Alleviation
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ABSTRACT

In this study, the method of designing the flexible wing model which will be used for wind tunnel testing of gust

response alleviation system was presented. The design concept proposed herein was validated by performing the

modal testing of the flexible wing model manufactured for demonstration purpose. In addition, the study on the gust

response alleviation using flexible wing control surface was performed. For this purpose, optimal control with output

feedback was adopted for designing the control surface controller,

and the effects of gust response alleviation was

validated by performing the numerical simulation for the representative flexible wing model. The methods proposed

and validated in this study can be applied for wind tunnel testing of the flexible wing for gust response alleviation.
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Fig. 1 Conceptual Drawing for Flexible Wing Model (Plan View)
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Fig. 2 Structural Components for Typical Wing Section
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Fig. 3 Structural Components for Control Section
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Fig. 6 Driving Point Frequency Response Function
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Fig. 7 Mode Shapes for Flexible Wing Model (1~4)

Table 1 Modal Characteristics of Flexible Wing Model

Mode | Frequency (Hz) Mode Shape
1 1.3 1st Vertical Bending
2 8.2 2nd Vertical Bending
3 13.0 1st Torsion
4 23.8 3rd Vertical Bending
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Fig. 8 ASE Model for Gust Response Alleviation
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Fig. 9 Transient Reponse for Dryden Gust Model

H i H H
e GLA Off - Average
~ v -GLA On {LQGA.TR) - Average
-~ GLA Off - Typleal
GLA On {LORILTR) - Typicaj i

LEDE
o 2 3 & g8 L] 12 1 [ 3 20
Frequency {H2)
1658 T T T
——=GLA Off . Average
LEGT o

"1 - - GLA On {LOGATR) - Average
GLA Ol - Typicat
GLA On (LQGILTR} - Typicat

5 oa
3 3

Strain PSD

1811 {5

3.E12

1893

LE1S
8 2 4 & 2 13 12 “ 13 18 keét]
Frequency {H2)

Fig. 10 PSD Reponse for Dryden Gust Model
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