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 5-1: Introduction 

• This internal resistance to flow is quantified by the fluid 

property viscosity, which is a measure of internal 

stickiness of the fluid.  

• Viscosity is caused by cohesive forces between the 

molecules in liquids and by molecular collisions in 

gases. There is no fluid with zero viscosity, and thus all 

fluid flows involve viscous effects to some degree.  

• Flows in which the frictional effects are significant are 

called viscous flows. However, in many flows of 

practical interest, there are regions (typically regions not 

close to solid surfaces) 

• where viscous forces are negligibly small compared to 

inertial or pressure forces. Neglecting the viscous terms 

in such inviscid flow regions greatly simplifies the 

analysis without much loss in accuracy. See figure 1-15 
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5-2 Laminar Incompressible: Steady flow between parallel plate 

In equilibrium, the net force acting on the plate in the horizontal direction must be 

zero, and thus a force equal and opposite to F must be acting on the plate. This 

opposing force that develops at the plate–rubber interface due to friction is expressed as 

F= 𝝉 A, where 𝝉 is the shear stress and A is the contact area between the upper plate 

and the rubber. 
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No slip boundary condition: velocity and shear stress profile between two wide, parallel 

plates in laminar flow 
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5-2 Laminar Incompressible: Steady flow between parallel plate 
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5-2 Laminar Incompressible: Steady flow between parallel plate 
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5-3 Laminar and Turbulent flow in pipes 
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5-4 Entrance Region And Fully Developed 

https://slideplayer.com/slide/17065752/ 

https://slideplayer.com/slide/17065752/
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Example1: 

Examples 

Solution1: 
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Example2: 

Examples 

Solution2: 

Example3: 

Solution3: 
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Note:  

 Read example 9-15 in the fluid 

mechanics book (pp.439-442) 

I hope everything is clear for all students 

Good luck  


