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Turbulent Wake Flow 
 
Equation of motion 
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Momentum integral 
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Integrating  Equation (3), it follows that 
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where the  momentum thickness is defined as 
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The drag coefficient on the cylinder is defined as 
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For 53

d 103to10~Re × , 1=dc , and hence  
 

2
d

≈θ .              (6) 

 
We consider self-similar solutions given by 
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Equations (1) and (4) implies that 
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Similarly 
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Using (14) and (16) in (1), we find 
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To relate g  to f , we define an eddy viscosity. i.e., 
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That is, 
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where Turbulent Reynolds Number is defines as 
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Note that in this case 
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From Equation (20) then 
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Using (23) in (18), we find 
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We assume that the constants are selected in such a way that 
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Thus, Equation (24) may be restates as 
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Integrating (27), it follows that 
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The solution to (28) is given as 
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The turbulent shear stress as given by (23) then becomes 
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The constant A  and B  can be evaluated with the use of Equations (4), (25), and 
(26).  That is 
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Equation (11) then implies that 
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