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Reynolds Analogy 



Description of analogy 

• We describe the physical mechanism for the heat transfer coefficient in

a turbulent boundary layer because most aerospace vehicle

applications have turbulent boundary layers.

• The treatment closely follows that in Eckert and Drake (1959).

• Very near the wall, the fluid motion is smooth and laminar, and

molecular conduction and shear are important.

• The shear stress, at a plane is given by (where is the dynamic

viscosity), and the heat flux

• The latter is the same expression that was used for a solid.
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Description of analogy 

• The latter is the same expression that was used for a solid.

• The boundary layer is a region in which the velocity is lower than the free

stream as shown in Figure

• In a turbulent boundary layer, the dominant mechanisms of shear stress

and heat transfer change in nature as one moves away from the wall.
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Velocity profile near a surface Momentum and energy exchanges in 
turbulent flow
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Questions:
1. What are the other analogies of transport phenomena. Explain in brief. 

2. What is the importance of analogies from chemical engineering point of view.

3. Explain in details validity of Reynolds number and its significance. 

• Phone Number : 8979711684 

• Email ID : sandip.gharat@srict.in
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