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Reduce extreme loads

Reduce fatigue damage

Limit actuator duty cycle
Ensure high reliability/availability
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Blade design
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Active: LloadMitigation) RPiteht Controlt:

Individiiah | blade Pitelh Cantrob! (IPC)

Innenléopp (collective pitch): regulation to
set point and alleviation of gust loads

Outenloopss (individual pitch):  reductionrof)f
- Deterministici (periodic)loads:ds due to
blade weightt and nam--uniformrinfloww

- Non-deterministicic loads;, caused by
fast temporal and small spatial
turbulent wind fluctuations

W Uniform wind

- —e—Trimmer
+=¥%=Trimmer + B-IPC
= H=Trimmer + HHC + B-IPC

Frequency [Hz]

BladeMom Mean -

BladeMom STD

BladeMom DEL [~

ShaftMom Mean -

ShaftMom STD -

ShaftMom DEL - -

Power STD - -

U - Response
-
)
= E
=) =
[
oz
<} =
o | sls
Trimming layer =1 &
ey ¥
= 2
u - N—
HHC r Deterministic load
I reduction
b= (1, B) & Cross—feed
3 Ir
ZNDy, Non-deterministic load
reduction
W Turbulent wind
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= Active: Lload-Mitigation) Prédictive ive
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= LIDAR--Enabled Pitcim Controb|
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(- 3] LIDAR: generic model, captures realistically wind Y

9 filtering due to volumetric averaging

w | Receding)Horizan iCantratol: model predictive () A

e) formulation with wind scheduled linear -T>8
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"1 CVXGEN J

~ - . !

ay Nom--Homageneouss LQR Controbl: approximation LIDAR prediction span T,
:{; of RHC, extremely low computational cost
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Integrate

Active: LloadMitigationyn
Distributed €ontrok o

Flow controbdevices:s: [ i
TE flaps . |
Microtabs D U
Vortex generators

Active jets (plasma,
synthetic)

Morphing airfoils
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(Chow and van Dam 2007)
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