


The art of Flying…



The lift from the wing
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The lift from the wing



Flow around a wing
The fluid: 

• Homogeneous. 
• Incompressible. 

The flow: 
• Speed is large enough to neglect viscous effects. 
• Speed is low enough to neglect turbulence. 
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Flow around a wing

STEADY FLOW

UNSTEADY FLOW

STEADY FLOW
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Flow around a wing
The flow is governed by the Navier-Stokes equation:

⇢~U ·r~U = �~r(p+ patm)



Flow around a wing
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Flow around a wing
⇢~U ·r~U = �~r(p+ patm)

Along a streamline, i.e. a trajectory:
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Bernoulli equation or energy conservation



Flow around a wing



Flow around a wing
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The flow results in a net force acting on the wing  
pointing upward

VA > VB

PA < PB

Lift



Flow around a wing
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This wing produces lift These wings should not 
produce lift, they should both 

be equally bad.
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Flow around a wing
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Flow around a wing
⇢~U ·r~U = �~r(p+ patm)



Flow around a wing
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⇢U2 + p = cst

Is Bernoulli wrong ? No, it is correct but…

Low pressure implies higher velocity !!!



Curvature implies pressure gradient

Good design

bad design
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If you like DIY experiments you have to visit his website: 
http://www.sciencetoymaker.org/ 

Come and pick up your Christmas gift: 

A walkalong glider by Slater, a wonderful teacher 
dedicated to science. 


