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Newton's law of viscosity. 
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In the limit of infinitesimal changes, this becomes a relation between shear strain rate and 

velocity gradient 
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Newton's law of viscosity. 
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Change in viscosity of air and of water 
under 1 atm. 
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Example 2: Fluid Properties 

Solved Examples 

A cylinder 7.5 cm radius and 60 cm in length 
rotate coaxially inside a fixed cylinder of the 
same length and 9 cm inner radius as shown 
in Figure (E1.6). Glycerin  μ = 8 Poise fills the 
space between to cylinders. A Torque 0.4 N.m 
is applied to the inner cylinder. After a 
constant velocity is attended, calculate the 
following: (a) velocity gradient at the cylinder 
walls, (b) the velocity rustling and (c) the 
power dissipated by the fluid resistance.   
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Surface tension 
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Surface tension 
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Solid - Gas 
Solid – Liquid 
Liquid - Gas 

where σ or ϓ is called the coefficient of 

surface tension 
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Wettability  
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θ  θ  

θ< 90  θ > 90  
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Hydrophobic vapor condensing 

Packing in cooling towers 
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Example 3: Fluid Properties 

Solved Examples 

Derive an expression for the change in height h in a circular 
tube of a liquid with surface tension σ and contact angle θ, as in 
the following figure 

Lecture (1) – Fluid Mechanics I – 1
st

  year – Mechanical Dept. 



45 

Example 3: Fluid Properties 

Solved Examples 

Lecture (1) – Fluid Mechanics I – 1
st

  year – Mechanical Dept. 



46 

Example 3: Fluid Properties 

Solved Examples 

Lecture (1) – Fluid Mechanics I – 1
st

  year – Mechanical Dept. 



Fluid Properties 

Theory and fundamental of fluid mechanics 

47 

Stress =  

Compressibility  

Strain 

Bulk modulus of elasticity, 

Strain 

Stress 
Bulk modulus of elasticity = 

= 

Compressibility, 
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1. What is specific gravity? How is it related to density? 

2. Define the Reynolds number and explain how it detect the flow field 

behavior? 
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Derive an expression for the capillary height change h for a 
fluid of surface tension σ and contact angle θ between two 
vertical parallel plates a distance W apart, as in the following 
figure. What will h be for water at 20°C if W = 0.5 mm? 
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