ME326 





QUIZ 1            




NAME: ___________________STUDENT NUMBER: _____________________

Problem 1 (5 points)  Consider a flow with  
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.  a)  Evaluate the velocity components (vr and vθ).  b)  Obtain the stream function.  c)  Find the flow rate crossing the line AB where A(r = 1, θ = 0), and B(r = 2, θ = π).

Problem 2 (5 points)  Consider the flow field 







which is generated by a combination of a source




A

of strength m located at A(0,1), a vortex of

strength K at B(1,0) as shown.








   B
      x


a)  What is the expression for the velocity

     potential function ((x,y)?

b)  Determine the component of the velocity vector field u(x,y) and v(x,y).

c) Given that the pressure at infinity is Po, find the velocity and pressure at origin O(0,0).

Formula Sheet for Exam 2

Velocity Potential and Stream Function
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Continuity
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Laplacian operator
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Vorticity
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Simple Flows

	
	Uniform
	Source/Sink
	Vortex
	Doublet
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Derivatives
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ME326 - INTERMEDIATE FLUID MECHANICS


SAMPLE HOURLY 2


Problem 1 (50 points)
  Consider a flow with
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b

a) Is this flow incompressible?  Find the stream function.

b) Find the stagnation points.







c) Find the equation for the stagnation streamline.


O

d) Find the flow rate crossing OB

e) Is this flow irrotational?  If so, find the velocity potential

Problem 2 (50 points)



         y

  Consider the flow field which is generated

by a combination of a source of strength m

located at A(0,2), a vortex of strength K at

          2       A
  
C

the origin, and a doublet of strength λ at 

B(1,0) as shown.








          1



a)  What is the expression for the velocity

     potential function (x,y)?



       O

            B
         x

b)  Determine the component of the velocity



        1

     vector field u(x,y) and v(x,y).

c)  Given that the pressure at infinity is P, 

     find the pressure at point C(1,2).

d)  Find the flow rate that is crossing the 

     circular path shown.

e)  Determine the circulation for the circular

     path shown.
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