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Aeroelastic Structures



Introduction
Trend towards flexible configurations:
Adaptive Compliant Trailing Edge

(source: NASA)

Variable camber continuous trailing edge flap flap

(source: NASA)



Applications: slender flexible (morphing) aircraft

HALE solar power aircraft

(source: NASA)

Cellular morphing wing

(source: NASA/MIT)

Facebook drone aquila

(source: Facebook)



SmartX : SmartX-Alpha 





Smart-X: multidisciplinary collaboration
TigranNakash Vincent



Real-time multi-objective performance optimisation

Smart-X rationale



Real-time multi-objective performance optimisation



Morphing Design



FSI FRAMEWORK

FEM Model CFD Model

Factuator



Distributed TRIC concept with spanwise continuity



Laminate design with ply dropping
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Manufacturing process
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Manufacturing process
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Piezoelectric Stall Sensor and 
Actuator
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Locating Transition (not-morphing)
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Locating Transition (morphing?)
How will morphing affect the location of transition?

Morphing range?
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Piezoelectric Actuators
- Little space required
- Fast response (capped at 25 Hz)
- Small deflections (couple of mm)
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Fibre optics 
Shape sensing
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Fibre hub

14 sensing fibres 
2 fibres per morphing section
2 fibres in spanwise direction

Optical 
measurement 

systems

Switch box

Wing section

PC

Setup

Upper-surface
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