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Aerodynamics Naïve #1 ï derivation of the ping - pong polar 
diagrams ï a simplifying yet intuitive analogy by George Lungu

- This tutorial contains a effective yet simple and intuitive to understand analogy for deriving the 
ñping- pong polar diagramsò. There is nothing else here except evaluating the forces involved in a 
ping - pong paddle hitting a series of incoming balls at an angle.

- Though the premises of this derivation are just partially correct, the results will later prove 
strikingly similar to the real polar diagrams. The insight one can get out of this very simple derivation 
is extremely important since it shows how the lift and drag come from the same source, namely 
deflecting air molecules downwards. It is also a contains a crude component of viscosity effects.

- Aircraft professionals, please stay out of this. Many things here might sound blasphemous to you, 
yet this is my own personal take on the topic and I believe one can do advanced aerodynamic 
modeling without going through the standard years of ordeal for getting a minimum background.

Some brief history:

- There is little remembrance today about Otto 
Lilienthal, the pioneer who had more to do with the 
early advancement of flight than the Wright brothers.

- You can search more for yourself, but this guy flew a 
lot of self developed hang gliders more than a century 
ago in Germany, sacrificing his own life in the process. 
He also experimentally studied the properties of flying 
surfaces at various shapes, angles and speeds. He did this 
rigorously and systematically creating the famous ñpolar 
diagramsò which, until today remain one of the most 
useful tools in aircraft design.

Otto Lilienthal during the landing of one of his gliders in 1895.


