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Solution to Problem 272A

Either by considering the momentum theorem applied to the control volume or by observing the similarity to Couette flow,

Shear stress, T,
8

one can conclude that the shear stress, oy, is a constant throughout the flow. Hence 04y = 74.

e In the turbulent core, since the viscous stresses are negligible
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by Prandtle’s mixing length theory. Hence
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where C' is an integration constant.
e Within the laminar sublayer, we now know u, = %“
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Therefore at the edge of the laminar sublayer
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Hence to find the constant, C
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Therefore in the turbulent core
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