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HW Set 4

1) For a pipe of radius 
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 show that 
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2) Show that the maximum dimensionless production in a turbulent near wall flow is 0.25.  That is 
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3) For Rannie's eddy viscosity model, 
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.  Show that the corresponding mean velocity field is given by  
[image: image6.wmf](

)

+

+

=

y

k

tanh

k

1

U

1

1

.

4) Show that near a solid wall, as 
[image: image7.wmf],
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5) Show that the mixing length model follows from the assumption of local equilibrium (production = dissipation).   (Hint: 
[image: image10.wmf]l
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6) Develop a two-equation type model for the mean and mean-square temperature fluctuation in a boundary layer flow.  (Hint: follow the steps similar to those for 
[image: image12.wmf]e
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 model.)

7) For compatibility of k and z equations for decay of turbulence behind a grid show that 
[image: image13.wmf])
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8) For the modified Burger's equation given as 
[image: image16.wmf],
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 find the transport equation for the evolution of the joint pdf of u and x.  Show that no closure assumption is needed.  (Hint: Restate the equation in Lagrangian form, 
[image: image17.wmf].
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