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(KEY CONCEPT) [D-1-3] 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Wingtip vortex sketch (Source: boldmethod.com) 

Wingtip vortices and downwash sketch (Source: theoryofflights.com) 
Downwash and induced drag (source: J.D. Anderson “Fundamentals of Aerodynamics” 2016) 
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Freestream: 𝑉∞ 
 

Downwash: 𝑤 

Freestream: 𝑉∞ 

𝛼𝑖 
 

Downwash:
𝑤 

• Angle of attack is 
reduced due to the 
downwash (𝑤) 

• Lift is “tilted” and 
drag is induced (𝐷𝑖) 
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