
Shape? Structure? 
Is there a limit of wings? 
Have we invented the ultimate flier? 
Can we be inspired by the natural fliers? 
Which natural flier has the best design? 
Can there be a better design to develop ?
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Spread your wings! 
Aerodynamics and structure of the wings enable 
a dragonfly to flap, flies to face wind, mosquitoes to buzz,
hummingbirds to hover & jet-planes to somersault.   

Spread your wings! 
Let's fly 

What affects the performance of wings?

*See the guidelines for further details

Wings Design Challenge - 2022 
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For Grade 11 & 12 Students

Scan the QR Code here
to Register & Participate today! 



Design Challenge Level 1: 
Identify a natural flier and draw the cross section of its wings

Design Challenge Level 2: 
Propose an internal structure which can withstand all forces 
 during a flight.* 

Design Challenge Level 3:  
Choose the appropriate material for your designed wing

Registration Deadline: 24 June 2022
Final Submission: 15 July 2022

Wings Design Challenge - 2022Wings Design Challenge - 2022Wings Design Challenge - 2022
For Grade 11 & 12 Students

*See the guidelines for further details

W I N  
C A S H  P R I Z E S

and
50% off on Admission Fees

When you enroll for B.E. Mechanical Programme at BITS Pilani, Dubai

For Queries Contact: 

Dr Majid: +971 52 799 6120
Dr. Priyank: +971 56 212 2713



What do do? 

Choose a natural flier. 
Describe its wings and explain the similarity of the wing shape all through the wingspan
Sketch an approximate cross section of the wing of your chosen flier.  
Tweak the cross section to redesign the natural flier wing for more efficient gliding. The modified wing shape
should have lesser drag and higher lift. Your modified is sketch is the submission for level 1 of the wing design
challenge

Wing Design Challenge Level 1: 
Aerodynamic Aspect: Identification and construction of the wing structure

The shape of your wing plays the key role in determining whether it can be considered for the title of the ‘best flier’.
The shape influences the flow around the wing and leads to drag and lift forces.   The resisting force ‘drag’ depends
on square of wind velocity and the length of cross section (for 2D wing design else it is area). The pressure and
shear stress distribution around the wing shape generates lifting force on the body. 

Design Steps:

Wing Design Challenge Level 2: 
Design Aspect: Support system in the cross-section

of the wing
Use on the following trusses, create internal structure in
your wing cross section. Your submission for level 2 is the
sketch of a wing cross section with trusses as internal
structures.  Refer to the example sheets. Assuming lift
force acting at the 1/4 of the wing length, see if you can
determine  the possible deformation of the wing.  

 

Warren Truss

Pratt Truss

Wing Design Challenge Level 3: 
Material Aspect: Propose the material for the

frames of the trusses. 
Your submission for level 3: Propose the material best suited
for your wing design.
This can be done by calculating the Young’s Modulus
using Hooke’s Law which states that under the elastic
limit of the material, stress is directly proportional to
strain.
Young’s Modulus is a constant of proportionality.
Young’s Modulus= (Stress)/(Deformation) 
You would have figured out the values of maximum stress
and deformation while forming the truss structures.
Plug in the values to find the young’s modulus and
compare to that of the following materials and choose
the one that fits the best.
The material options are:  Aluminum, Plastic, Structural
steel, Stainless steel,  Silicon

Identify a natural flier, sketch the cross section, modify the sketch, propose internal structure, suggest a material
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Guidelines
A gliding eagle soars high in the sky and a butterfly
gently flaps its wings. These wings are natural
adaptations for the required conditions in which
they exist. When humans started mimicking
nature, the bio-inspired wing design became an
engineering adaptation of the natural design. In
order to reduce the complexity of wing design we
propose three levels of wing design challenge.
 
The challenge is to conceptualize and design a
wing inspired by the natural fliers. This contest
tests your ability to choose the shape, structure
and material for an optimal wing. The proposed
flight will be in moderate breeze (20-28 km/h
according to The Beaufort Scale)

What happens to your design: 
Your design will be digitized and simulations will be
performed using sophisticated simulation tools.

Who wins: 
The wing which has the highest gliding ratio i.e, one
with lower drag and higher lift will be the winner of the
Design Challenge level 1. The winner of Design

Challenge level 2 will be the wing which withstands the
bending moment and shear stress distribution due to
the generated lift. Design Challenge level 3 tests the
use of materials for the wing. The material in turn will
add distributed load and increase the complexity of
the design. 



Examples
If we take the plane of the cross
section the forces acting on the

wing during gliding of the
airplane are as shown in the

adjacent figure

These forces are the coupled effect of the wing shape and flow conditions around the wing. A peep inside the casing
of a wing reveals that the outer covering encloses interesting trusses. These trusses provide strength to the wing

.

The choice of the material and the type of trusses helps the wing withstand the bending moments and shear
distribution due to lift generated on the wing in a given flow condition.

Pratt Truss

Warren Truss

Howe Truss
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Examples of Natural Fliers and cross section of their wings 

Cross-sectional view of a humming bird's wing

Cross-sectional view of a bat's wing


