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Active Gust Load Alleviation Control of 2-D Airfoil
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(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics &

Astronautics, Nanjing, 210016, China)

Abstract: A set of gust load alleviation control system of a 2-D airfoil is presented. It starts with the de-
sign of gust generator, which can generate harmonic flow filed in perpendicular direction. Then, the pa-
per introduces suboptimal controller and H..controller. When designing the H.. controller, damping un-
certainty in plunge and pitch direction and modeling error of ultrasonic motor are taken into considera-
tion. The numerical simulation and wind tunnel test show that these two kinds of controllers can both
alleviate gust load to airfoil. In addition, the comparison of suboptimal controller and H.. controller
shows that the former is superior to the latter in numerical simulation, while the latter is more effective
than the former in wind tunnel test. Besides, the actual results of H..controller in wind tunnel test are
closer to those of its simulation.
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Fig. 1 Driving mechanism of gust generator
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Fig. 2 Cascade swing of gust generator
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Fig. 6 Actual and simulation motion of cascade
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Fig. 10  Simulation of GLLA in suboptimal controller

] 5 B A AV 75 1) U e 0 45 A 4 114 D 2 2
SRAL L H i 0 5 422 S 45 O i 1% ) 92 ) T
FIAE £ 10 T B N H AR AR B R E

5 KiEXE

501 XWEKE

K PIV i 3700 12 1 A xF — 4 32 Bt 2k o
A T I X B (R R AT T o . 1 12 O 3 4RI
JAGHETR 5 P A 22 0 5 o DR R U L 18 % 9 S R o T
PLR B < 76 — 5 o i XU S BB P L i Al 422 R A K
B B XU B U I MR R AR R PECR

SR TR P H AL AR 3 i 2 45 il T8 A A F MR
PID 5. &l 13 Ay S B AL IE 5255 10sin(2x
S50 ERFERCR .

[T 14 Sy o 7 S 6 2 B N Rl o 20 Ay RG] 1
T W I A s B KU A 4 G 4 43 B, — 43
BOalE ERCE S B0E TR BRI s e 4R
Bemt) b v 0 4 A R T 1 B S SR AR
A S A B A S R R 2 A Bl A S 5

(a) Displacement in plunge direction of the 2-D airfoil

101

5 10 15 20 25
t/s
(b) Angle in pitch direction of the 2-D airfoil

BRI A /()
S o

MR
2

5 10 15 20 25
t/s
(c) Angle of control plane of the 2-D airfoil

L1 He 45 il i Oy 14 280 R

Fig. 11 Simulation of GLA in H.. controller
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