
AerE310: Incompressible Aerodynamics 

Homework Problem Set #07:  

Due: 5:00pm on Friday, 05/03/2024  

Problem#1:    

A rectangular plate, whose streamwise dimension (or chord c ) is 0.2 m and whose width (or span 

b ) is 1.8 m, is mounted in a wind tunnel. The freestream velocity is 40 m/s. The density of the air 

is 1.2250 kg/m3, and the absolute viscosity is 1.7894*10-5 kg/m⋅s. 

• Graph the velocity profiles at x = 0.0 m, x = 0.05 m, x = 0.10 m, and x = 0.20 m. 

• Calculate the chordwise distribution of the skin-friction coefficient and the displacement 

thickness.  

• What is the drag coefficient for the plate? 

 
  



 

Problem#2:    

The streamwise velocity component for a laminar boundary 

layer is sometimes assumed to be roughly approximated by the 

linear relation where . 

Assume that we are trying to approximate the flow of air at 

standard sea-level conditions past a flat plate where ue = 2.337 

m/s.  

• Calculate the streamwise distribution of the 

displacement thickness (*), the velocity at the edge of 

the boundary layer\left (ve), and the skin-friction 

coefficient  Cf.  

• Compare the values obtained assuming a linear velocity 

profile with the Blasius  solutions.  

 

  



Problem#3:  

A small airplane flies at speed of 90 m/s at 1000 m altitude. The airplane wing has rectangular 
shape with chord length of 1m and span of 11m. Assume boundary layer over the wing surface 
is fully laminar and model the wing airfoil as a flat plate.  

• a) Estimate the boundary layer thickness at the trailing edge.  

• b) Estimate the displacement thickness at the trailing edge.  

• c) estimate the friction drag of the wing.  
 

 

 

 

 

Problem#4:   

A well-hit golf ball (diameter D=1.69 in., weight w=0.0992 lb) can travel at U=200 ft/s as it leaves 

the tee. A well-hit table tennis ball (diameter D=1.50 in., weight w= 0.00551 lb) can travel at U=60 

ft/s as it leaves the paddle. 

• Determine the drag on a standard golf ball, a smooth golf ball, and a table tennis ball for 

the conditions given.  

• Also determine the deceleration of each ball for these conditions. 

 
 


