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ONLINE COURSE
HOMEWORK 2 

Due Date : December 24, 2020
1-) The inviscid nonlifting flow around a cylinder of radius R is considered. The inflow velocity is U. The perturbation potential, 
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, is given from:
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a) Prove that the given potential satisfies Laplace equation and the appropriate boundary conditions.

b) Give an expression for the velocity, qs, on the surface of the cylinder in terms of U and the angle 
[image: image3.wmf]q

.
c) Solve for the velocity qs numerically by applying the surface vorticity formulation. Use discrete vortices with equal angular spacing. Take the number of vortices N to be even number. Make your computer program general with R, U and N being the input.

d) Plot the numerical qs on the cylinder versus 
[image: image4.wmf]q

with increasing number of panels. Plot the analytical values of qs on the same graph. What do you conclude from your plot?  

      





   (50 points)
2-) Solve the above problem by using the velocity based formulation with constant strength source flat panels (as described in class). Plot the results (including source strengths versus
[image: image5.wmf]q

) of your computer code with increasing number of panels and compare them with the analytical solution. What do you conclude from your plots? How does the convergence of this method compare to that used above?
    

  (50 points)
3-) Do the home works given in class.


      
   
   (50 points)
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