
Aerodynamics of Lift



Aerodynamic 

Terms



Chord Line



Angle of Attack



Relative Wind and AOA



Wing Span and Aspect Ratio



Aspect Ratio



Axes

 of 

Rotation



Four Forces of 

Flight



The Four Forces



Lift is produced by a pressure difference 

between the top and bottom of the wing



Lift: Bernoulli’s Principle





Newton vs. Bernoulli, Again

 Wing camber and angle of attack increase 

speed of air over top of wing

 Wing surface area also increases the downward 

Newtonian force

 However, increased area also increases drag

 The only two a pilot can change during flight are

 Angle of attack

 Chord line, to a limited extent (by deploying 

flaps)



Weight: the force with which gravity attracts all 

bodies vertically towards the center of the earth



Thrust: forward force produced by the 

propeller (airfoil displaces air)



Drag resists the forward movement of 

an aircraft through the air



In straight and level flight, lift = weight

Total lift = uplift on wing + downlift on tail



Turns,

Loads, and

Load Factors









Load Factors in Flight



Load Factors in Flight





Stability





Axes

 of 

Stability



Uncoordinated

Flight











Stalls

And

Spins























Flaps



The Wing is the Thing



The Wing is the Thing





Ground Effect



➢ Direct increase in lift generated by the wing due to compression of 

downward forced air by proximity to ground

➢ Indirect increase in lift produced by reduction of drag at the wing tip. 

(Caused by change in the shape of wing tip vortices, effectively 

increasing the chord of the wing.)

➢ Overall effect is that a greater amount of lift will be produced for a 

given angle of attack than would be required in free air.



Wingtip Vortices

And

Wake 

Turbulence



How Vortices are Created

 Effect of the creation of lift and the pressure 

differential between the air above and below the 

wing

 In air's endless effort to equalize pressure, the air from 

top and bottom of the wing flows outward towards 

the wingtip, then upward and around, creating 

vortices

 Vortex strength is dependent on the weight, speed, 

and shape of the airfoil of the aircraft – larger aircraft 

such as airliners produce strong enough wake 

turbulence to seriously affect light aircraft





How Do Vortices (Wake Turbulence) Act?



Wake turbulence is worst when the 

aircraft is heavy, clean (flaps & gear 

up), and slow.

Vortices descend, and move laterally 

with the wind.

Behind large aircraft, wake turbulence 

can cause uncommanded roll / loss of 

control.

Click to add text





Next Session: Feb 5

  Quiz: Aerodynamics of Lift

  Presentation: Aerodynamics of Thrust 

and Drag

  Reading:

 Machado Chapter 2

 Pilot’s Handbook Chapter 5
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