
AAE 416 

Exam 2 

Tues April 20, 2010 

Open Book/Notes 

 

1) Consider a channel flow between two  fixed parallel walls at y=0 and y=h.  Initially the velocity is 

0 everywhere. At t=0 a constant pressure gradient is imposed dp/dx=-10 * ρ  .  

a. Write down the PDE + boundary and initial conditions which determine the velocity 

u(y,t) as a function of position and time.  

b. Assume the simplest discretization  on three points, yj = 0, h/2 and h. Write down the 

discrete equation governing the velocity at the midpoint of the channel,  y=h/2 

 

 

 

 

 

2) Suppose a flat plate boundary layer has a porous wall  with blowing or suction applied so as to 

preserve self-similarity of the boundary layer.  What  displacement thickness results if the wall 

velocity is 

a. V_wall  =  0.3 / sqrt( Uinf x / nu)   (blowing) 

b. V_wall  =  - 0.3 / sqrt( Uinf x / nu)  (suction) 

 

 

 

3) A uniform flow enters a channel  between two parallel walls separated by 1 cm. The inlet 

velocity is 2m/s, the density is 1 kg/m^3 and the  kinematic viscosity if 1.e-5 m^2/s.   Assuming 

laminar flow, the distance from the inlet to where the two wall boundary layers meet in the 

middle is  

a. Not less than 2 cm  

b. Not less than 20cm 

c. Not less than 200 cm 

d. Not less than 2000 cm  

 

 

4) For the case of Pb 3, the pressure at the merger point is : 

a. 5 Pa lower than at the inlet 



b. 5 Pa higher than at  the inlet 

c. 2 Pa lower than at the inlet 

d. 2 Pa higher than at the inlet 

 

5) According to experiment, Laminar separation on a circular cylinder is closest to  

a. 10 deg upstream from  the top  

b. 10 deg downstream from the top  

 

6) If you increase the angle of attack of an airfoil from 5deg to 10deg, the upper surface laminar 

separation point will move  

a. Toward the leading edge  

b. Toward the trailing edge 

 

7) Consider a solid wall lying along the line y=.5 x from x =0 to x=1. The pressure coefficient along 

this wall is Cp = 1- 4 x^2 (with a stagnation point at x=0 and the flow going in the direction of 

increasing x.)  Use Thwaites method to determine the momentum thickness along the wall 

between x=0 and 1.  Assume the free stream velocity is 2 and that nu=1.e-5 (units are mks).   

 

 

 

 

 


