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Deployable Wing for Compound Helicopters 

 
Overview 
Compound helicopters incorporate wings to allow for faster flight.  However, 
during slow speed flight, the wings block the airflow from the main rotor.  If the 
wing had the ability to reduce the surface area exposed to the rotor during slow 
speed flight, the rotor lift producing efficiency could be increased. 
 

Objectives 
The objectives of the project involved picking a concept that would reduce the area of the wing exposed 
to the rotor downwash.  The concept had to be tested for geometric feasibility (a constructed small 
scale prototype had to be provided).  In addition, analysis had to be done on a theoretical full scale 
design to ensure that the main components could sustain the required aerodynamic loadings. 
 

Approach 
 After the initial project statement was made clear, research on past variable geometry wings was 

conducted. 

 A selection matrix was populated using concepts generated from past research and brain storming 
sessions; lead concept was then selected. 

 A Solidworks CAD model was created for the prototype.  A bill of materials was generated from the 
model and the parts were ordered. 

 The prototype was built; while the prototype was under construction, a complex Excel program was 
generated to analyse the aerodynamic forces acting on the wing while it is folding and unfolding. 

 Using the Excel program results, a full scale Solidworks CAD model was created.  The CAD model 
incorporated a hinge that was FEA-tested for the appropriate loadings.  Additionally, the CAD model 
incorporated a linear actuator that was rated for the appropriate forces necessary to fold the wing. 

 

Outcomes 
A backward folding wing was chosen as the 
lead concept.  This type of design combines 
simplicity and effectiveness to fulfil the 
requirements of the project. 

 The final design allows for 30% to 75% 
of the wing to be folded back, for a 25% 
-70% area reduction (requested: 30% to 
50% or more). 

 The design is able to fold at speeds up 
to 50 kts (requested: between 35-75 
kts). 

 The design weight is only 88 lbs/wing, 
which is under the target of 100 lbs/wing 
(less is better). 
 

All requirements were successfully met. 
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