
 

 

 

JOUKOWSKY FOIL LAB 

 

 

 

PURPOSE: The main purpose of this lab is to measure the 

pressures on a Joukowsky foil and to use these 

pressures to compute the lift on the foil.  

 

 

PROCEDURE: Fix the flow speed S. Measure the flow 

speed. Vary the angle of attack θ of the foil. For each 

θ, measure the pressures on the foil.  

 

 

REPORT: Use the pressures to calculate the lift on the 

foil per unit span. The lift is:    

 

Σ PΔc Sin(θ- θ) 

 

Plot the lift versus the angle of attack. Compare the 

experimental lift with the theoretical lift ρΓS. The 

theoretical drag is zero. The actual drag is:    

 

Σ PΔc Cos(θ- θ) 

 

Plot the drag versus the angle of attack. 

 

 

 



 

 

 

FOIL THEORY 

 

Joukowsky foils are obtained by mapping a circle into 

a foil shape using the mapping function 

 

α = x + [xa2/(x2+y2)]     β = y – [ya2/(x2+y2)] 

 

Geometry gives 

 

x = X – n      y = Y + m  

 X = - R Cos      Y = + R Sin       

a = [R2-m2] - n      

 

The lift on the foil per init span is 

 

ρΓS 

 

where Γ is the foil circulation and ρ is the air 

density. The circulation can be calculated using:  

 

Γ = 4π S R Sin(θ+)      = tan-1[m/(n+a)]) 

 

For the lab foil, the circle radius R is 55mm and 

offset m is 10mm and the offset n is 5mm. 

 

 

 

 

 

 



 

 

 

 



 



 

 

 

 

 


