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Aerodynamics Naïve #3 ï a brief intro to Xflr5, a virtual wind 
tunnel by George Lungu

- The previous section charted the ping - pong polar diagrams and showed them side by side with a set of 
simulated ones. A reasonable similarity of shape was noticed for moderate angles of attack.

- This section contains a brief introduction to Reynolds numbers and the use of an aerodynamic simulator 
called XFLR5. 

- In the next series of tutorials we will use this freeware to simulate various airfoils (for both the wing 
and the horizontal stabilizer), export data as .csv to Excel, do polynomial interpolations on the polars and 
use the extracted equations to model the 2D dynamics of an airplane built using the simulated airfoils. 

Reynolds numbers:
- Reynolds numbers are used to characterize viscosity effects in aerodynamics. As the formula below 
shows, the number is proportional to the product between the relative speed of the air [m/s] with 
respect to the body, the length of the body in [m] (airfoil 

chord in this case) and inversely proportional to the air 

viscosity which below 4000 meter is roughly constant. 

- It can be simply expressed as:
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Viscosity

LengthSpeedÖ
=Re

where the speed is measured in [meter/second] and 

the length is in meters


