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Lecture 3 

      “Viscosity” 
 

Viscosity is a measure of a fluid's resistance to flow. It describes the internal 

friction of a moving fluid. A fluid with large viscosity resists motion because its 

molecular makeup gives it a lot of internal friction. A fluid with low viscosity 

flows easily because its molecular makeup results in very little friction when it 

is in motion. Gases also have viscosity, although it is a little harder to notice it 

in ordinary circumstances. 

To understand viscosity, let fluid between two parallel infinites in width and 

length plates. See Fig. 1.1. The bottom plate A is fixed and the upper plate B is 

moveable. The vertical distance between the two plates is represented by h. A 

constant force F is applied to the moveable plate B causing it to move along at a 

constant velocity uB with respect to the fixed plate. This behavior is consistent 

with the definition of a fluid: a material that deforms continuously under the 

application of a shearing stress, regardless of how small the stress is.  

After some infinitesimal time dt, a line of fluid that was vertical at time t= 0 will 

move to a new position, as shown by the dashed line in Fig. 1.1. The tan of 

angle between the line of fluid at t = 0 and t = t + dt is defined as the shearing 

strain du/dy.  

The fluid that touches plate A has zero velocity u=0. The fluid that touches plate 

B moves with the same velocity as that of plate B, uB. That is, the molecules of 

the fluid adhere to the plate and do not slide along its surface. This is known as 

the no-slip condition. The no-slip condition is important in fluid mechanics. All 

fluids, including both gasses and liquids, satisfy this condition. 
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Newton´s law of viscosity  

τ = µ· 𝑑𝑢/𝑑𝑦 

where, τ= shear stress  

            µ: viscosity  

            du/dy: rate of shear deformation 

 

Kinematic viscosity  

v= µ/ρ 

where, v: kinematic viscosity  

            µ: dynamic viscosity   

            ρ: density of fluid 

 

Example: If the velocity distribution over a plate is given by u= 2𝑦/3 − 𝑦2 in 

which u is the velocity in meters per second at a distance y meter above the 

plate. Determine the shear stress at y=0 and y=0.15m. Take the dynamic 

viscosity of the fluid as 0.863 N.s/ 𝑚2 .  

 

 


