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assumptions in all problems. 
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Problem 3 25 pts. 
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1.  Fluid with a viscosity ν flows vertically between two parallel walls, one at rest and the other 
moving at a velocity U. The distance between the walls is L. Determine the velocity U at which 
the net flow rate between the walls is zero. 

L 

U 
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2. A uniform flow of strength U∞   approaches a 2-D cylinder of radius R. The velocity 
distribution at a flow cross section downstream of the cylinder is described by: 
  
u (y) = U∞(y/2R)2   for 0 ≤ y ≤ 4R   where R = radius 
u(y) = U∞(-y/2R)2 for 0 ≥ y ≥ -4R 
u (y) = U∞    elsewhere 
 
 
where y is the direction normal to the oncoming flow. Using the control volume equations of 
motion, estimate the drag per unit span on the cylinder. Please state any and all assumptions used 
and show how they are used to solve the problem. 

x 
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3. The x- and y-components of a two-dimensional, steady and incompressible flow are given by 

u = 2y 
v = 4x 

Determine the steam function of this flow field and sketch a few streamlines. 
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4.  A thin square plate (side width: d) is placed in a pipe of diameter D as shown below. The drag 
force Fd acting on the plate is a function of its side width d, pipe diameter D, fluid velocity V, and 
fluid density ρ.  
(1) Determine the appropriate dimensionless groups for this problem. 
(2) An experiment was performed using water as working fluid, and found that the drag force is 

0.0015 lb when d = 0.2in, D = 0.5in, and V = 2 ft/s. Can this data be used to predict the drag 
on a square plate of 0.2 ft width in a 0.5 ft pipe carrying water at a speed of 4 ft/s? If yes, 
compute the value of the drag force; if not, explain why.  

 

 
 

d D V 
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