
ME326 - INTERMEDIATE FLUID MECHANICS


EXAM 1

NAME: __________________________________

STUDENT NUMBER: _____________________

SOLVE BOTH PROBLEMS

	
PROBLEM
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1
	

	
2
	

	
TOTAL
	


Problem 1 (50 points)
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  For a boundary layer over a flat plate assume that

Use the von Karman momentum integral to determine

a)  Boundary layer thickness.

b)  Momentum thickness.

c)  Local skin friction coefficient Cf.

d)  Drag coefficient CD.

Problem 2 (50 points)
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  A viscous fluid is between two concentric



 (2

cylinders of radii a and b, which are rotating



respectively, at constant angular velocities 



and ω2 in the counterclockwise direction as

shown.  Assume an axisymmetric, steady flow 





a

for which there is no axial velocity.



a) Write down the differential equations of





  b

  motion in its simplest form.



b) Specify the boundary conditions.

c) When b = 2a and ω1 = ω2 = ω, obtain the

  velocity profile as a function of r, ω and a.

d) Given that pressure at r = a is Po, determine



the pressure as a function of r, ω and a.

Navier-Stokes Equation

Cartesian
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Cylindrical

Continuity
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Conective Time Derivative
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Laplacian operator
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The r-momentum Equation
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The (-momentum Equation
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The (-momentum Equation
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Boundary Layer
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