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Fluids Mechanics 

1.1 INTRODUCTION  

           Fluid Mechanics:-                                                                                                                                                                                                                                                   

Fluid mechanics is the branch of engineering science which involves the 

study of fluids and forces on them. In fluid mechanics we study the fluid 

behavior at rest and in motion. 

 Study of fluids at rest ……. Fluid statics. 

 Study of fluid in motion when forces responsible for motion are 

not considered………Fluid kinematics. 

 Study of fluid in motion when considering the forces responsible 

for motion…….. Fluid dynamics.  

 

1.2 FLUID  

A substance in liquid or gaseous phase is referred to as fluid, if they are 

capable of deforming continuously under the action of shear stress. Or 

it is a substance which is capable of flowing. 

 

1.2.1  Types of Fluid 

1.2.1.1   Ideal Fluid (Perfect Fluid) 

 Non-viscous, friction less and incompressible. 

 Dose not offer shear resistance against flow. 

 Used in mathematical analysis and flow problems. 

 No such fluid exist in practical situation. 
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1.2.1.2   Real Fluid  

 Possess the properties such as viscosity, surface tension and 

compressibility. 

 Offers resistance against flow. 

 

  PROPERTIES OF FLUIDS  

i. Mass density (ᵨ) :- it is the mass of the matter occupied in unit 

volume at a standard temperature and pressure. It is denoted by 

(ᵨ)   
 

 
ii. Specific weight (ɣ) :- weight of the matter per unit volume. It is 

also known as weight density . 
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iii. Specific volume (Vs) :- volume occupied by unit mass of fluid. It is 

reciprocal of mass density. 

                
 

iv. Specific gravity (S) or relative density:- it is the ratio of specific 

weight ( or mass density) of a fluid to the specific weight (or mass 

density) of a standard fluid at a specified temperature. 

 Usually water at 4ᴼC. 
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v. Viscosity :-  viscosity maybe defined as the property of the fluid 

which determines its resistance to shear or any deformation. It is 

a measure of the internal fluid friction which causes resistance to 

flow. It is primarily due to cohesion and molecular momentum 

exchange between fluid layers. As the temperature increases, the 

viscosities of all liquids decrease, while the viscosities of all gases 

increases. This is because due to the force of cohesion, which 

diminishes with temperature, predominates with liquids , while 

with gases the predominating factor is the momentum exchange. 

The ideal fluids have no viscosity. 

 

If the fluid is in motion, shear stress are developed and this occur 

if the fluid particles move relative to each other with different 

velocities . 
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However, if the fluid velocity is the same at every point (when 

fluid particles are at rest relative to each other) no shear stress 

will be produced. 

 

Suppose one layer of fluid is moving with respect to the other layer by a 

velocity = du and vertical gap between the two layers by dy. 

 

          
Upper layer which moving faster tries to draw the lower slowly moving 

layer with it. Similarly, as a reaction to this, the lower layer tries to 

retard the upper one. Thus there exists a shear between the two layers 

as shown below. 
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On the basis of relation between the applies shear stresses and the rate 

of deformation, fluids can be categorized as Newtonian and Non-

Newtonian fluid. 

 Newtonian fluids:- fluid which obeys Newton’s law of viscosity 

are known as Newtonian fluid. 

Newton’s law of viscosity:- the fluid for which rate of deformation is 

linearly proportional to shear stress. Thus, for Newtonian fluid 
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 Non-Newtonian fluids:- these do not follow Newton’s law of 

viscosity. The relation between shear stress and velocity gradient 

is 
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