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Knowledge of basic aerodynamics will help you communicate accurately and professionally with pilots 
concerning their aircraft. This knowledge will be used daily on a routine basis. Occasionally, during an aircraft 
emergency, an understanding of basic aerodynamics may be invaluable to you as an Air Traffic Control 
Specialist. 
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Lift is the upward force created by an airfoil when it is moved through the air. 
 
An airfoil is any surface designed to obtain reaction such as lift from the air through which it moves. 
 
Example: The wings of an airplane and the rotor blades of a helicopter are airfoils. 
 
Reference: FAA-H-8083-25, Chap. 2 
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There are generally two different types: 
 

• Fixed pitch  
 The blade angle is set and cannot be adjusted 
 Used on small, less expensive, lower performance aircraft 

 
• Variable pitch or constant speed  
 Blade angle is adjustable by pilot 
 More efficient performance 

 
Reference: FAA-H-8083-25, Chaps. 3 and 5 
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At higher elevation airfields: 
 

• The length of the runway needed for takeoff roll will be increased 
• The climb performance of an aircraft will be diminished 
• The length of the runway needed for the landing roll will be increased 
• The amount of power an engine can produce will be decreased 

 
Reference: FAA-H-8083-25, Chap. 10 
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On a hot day, as compared to a cold day: 
 

• Takeoff run will be longer 
• Rate of climb will be slower 
• Landing speed will be faster 
• Engine power output will be decreased 

 
Reference: FAA-H-8083-25, Chap. 10 
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Increased humidity (decreased air density) has a less pronounced effect on density altitude than altitude and 
temperature, but can still have a pronounced effect on flight. 
 
On a humid day, as compared to a dry day: 
 

• Takeoff run will be longer 
• Rate of climb will be slower 
• Landing speed will be faster 
• Engine power output will be decreased 

 
Reference: FAA-H-8083-25, Chap. 10 
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An axis is a straight line about which a body rotates. 
 

• An aircraft has three axes of rotation.  
 Longitudinal Axis (Roll) 
 Lateral Axis (Pitch) 
 Vertical Axis (Yaw)  

• The directions of rotation are always relative to the pilot view. 
 
Reference: FAA-H-8083-25, Chap. 3 
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Moving ailerons induces adverse yaw. 
 

• Adverse yaw is the tendency of the nose of the aircraft to yaw in the opposite direction of the turn. 
• Adverse yaw is caused by the drag of the “down” aileron. 

 
Reference: FAA-H-8083-25, Chap. 4 
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A combination of RPMs and blade pitch controls: 
 

• Vertical ascent  
 Lift is greater than weight  

• Vertical descent  
 Weight is greater than lift  

• Hovering  
 Motionless flight over a reference point 
 Constant heading and altitude 
 Thrust and lift equals weight and drag  

 
Reference: FAA-H-8083-21, Chap. 4 
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