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Chapter-6  Example Solutions 

 

Example-1 

 

The velocity profile u(x,y) for laminar boundary layer flow over a flat plate is given by  

 

3

u(x,y) 3 y 1 y

U 2 (x) 2 (x)

   
        

  

where boundary layer thickness (x)  is 
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Develop an expression for the local drag coefficient fC  and average drag coefficient fC  over a 

distance x=L from leading edge of the plate. 
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Substituting the above expression for (x)  into this relation ,we obtain the local friction 

coefficient 
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The average skin friction coefficient fC  over 0 x L   is defined as 
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Introducing local friction coefficient into above equation we obtain the mean friction coefficient 
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where LRe is the average Reynolds number and is defined as  

L

U L
Re 




 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Example-2 

 
 

 
Solution 

 

 
 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Example 3 

 

Water at a temperature of 
0T 25 C    flows over one of the surfaces of a steel wall ( AISI 1010) 

whose temperature is 
0

s1T 40 C . The wall is 0.35 m thick, and its other surface temperature is

0

s2T 100 C . For steady-state conditions what is the convection coefficient associated with the 

water flow? What is the temperature gradient in the wall and in the water that is in contact with 

the wall? Sketch the temperature distribution in the wall and in the adjoining water. 
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