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FLUID PROPERTIES 

System:  Is defined as a given quantity 
of matter. 

Surroundings: Anything that is not part 
of the system is considered to be part of 
the surrounding. 

Boundary: Is the real or imaginary 
surface that seperates the system from 
its surrounding. 
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Example (2.2) 
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Example (2.4) 
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Bulk Modulus of Elasticity (EV) 

The elasticity of a fluid is related to the amount of deformation 
(expansion or contraction) for a Given Pressure Change. 

For an Isothermal Process (Constant temperature) 
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For an Adiabatic Process (No heat transfer) 

kpEV 



09/10/2019 DR. MUNZER EBAID 9 

The Constant Density assumption 
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Viscosity OR Dynamic Viscosity 

Viscosity (derives from the Latin word “Viscum“ ) 

Is a measure of the resistance of a fluid which is 
being deformed by Shear Stress. 

Viscosity : A property that characterize resistance of 

a fluid to Shear Stress and fluid friction. 
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PRINCIPLE VISCOSITY 

By definition,               , Then    
  
Where: 
                     Shear stress applied                            
 
                        
                      Velocity gradient (Shear Strain) 
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PRINCIPLE VISCOSITY 

Consider the flow shown Fig. 1 where the velocity distribution is typical of a 

laminar flow next to a solid boundary. The following observations can be  

identified which are: 

Fig. (1) 
1. The velocity gradient at the 

boundary  is finite. 
 
 
2. The velocity gradient , becomes  
     smaller, with distance from the  
     boundary. 
 
 
3. The velocity at the boundary is 

zero. 
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Units of Viscosity: 

Units of Kinematic 
Viscosity 
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Kinematic Velocity 

PRINCIPLE VISCOSITY 

Kinematic viscosity: A property that characterizes the mass 

and viscous properties of a fluid. 
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Viscosity Temperature Dependency 

1. Variation of viscosity with temperature for Liquids  

Viscosity decreases as the temperature increases 

2. Variation of viscosity with temperature for Gases  

Viscosity increases as the temperature increases 
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TbCe

An equation for the variation of viscosity with 

temperature for Liquids: 

Viscosity Temperature Dependency 
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Where (S) is Sutherland Constant 

Sutherland Equation for Gases 

Viscosity Pressure Dependency 

Viscosity is minimal for pressure less than 10 atmospheres 
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Non-Newtonian Fluids 

• Shear Thinning :(paints, printer ink ) 

 Shear Thickening: (gypsum-water  

  mixture, glass particles in water). 

• Bingham plastic 

 

Newtonian Fluids 
 

Newtonian fluids are identified when only   

 

Newtonian and Non-Newtonian Fluids 
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Surface Tension 
Intermolecular Forces 

Surface Tension 

The Cohesive Forces between molecules down into a liquid are shared with all 

neighboring atoms. Those on the surface have no neighboring atoms above, and 
exhibit stronger attractive forces upon their nearest neighbors on the surface. This 
enhancement of the intermolecular attractive forces at the surface is called 

Surface Tension. 

Surface tension: A property that characterizes the tendency of a 

liquid surface to behave as a stretched membrane. 
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Examples of Surface Tension 

1.  Wicking: Water will wick into a paper, Ink wick into a paper. 

2. Capillary rise: A liquid will rise in a small diameter tube. 

3. Drop and bubble formation: Soap bubbles. 

4. Excess pressure: Pressure inside a water drop is higher than 

ambient pressure. 

5. Walking in water: An insect walking in water, needle, paper clip. 

6. Detergents: They lower the surface tension of water so that the 

water can more easily wick into the pores of the fabric. 
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Surface Tension 
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Adhesion and Cohesion Forces 

Hydrophillic phenomena (Water loving) 

 Ex: Water spreads on glass 

DR. MUNZER EBAID 

Adhesion: Attractive forces between dissimilar materials 

Cohesion: Attractive forces between molecules of the 
same materials. 
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Hydrophobic phenomena (Water hating) 

 Ex: Water on Teflon or Wax paper 

DR. MUNZER EBAID 

Adhesion and Cohesion Forces 
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Vapour Pressure 

The pressure exerted by a vapor; often understood 
to mean saturated vapor pressure. 

(The pressure of a vapor in contact with its liquid form and    

increases with temperature). 

Vapor pressure depends on various factors 
which are: 
 

•  The nature of the liquid. 
•  Temperature. 
•  The presence of dissolved substances. 
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End of 

Chapter (2) 


