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FLUID MECHANICS 

AIM & OBJECTIVE 

 To understand the properties of fluids, pressure measurement. 

 To understand the Classification of fluid flows, Euler’s equation, and Bernoulli’s 

equation. 

 To know about flow through pipes, losses in pipe flow. 

 To understand about boundary layer theory. 

 To understand about dimensional analysis in fluid mechanics. 

SYLLABUS: FLUID MECHANICS 

UNIT - I Definitions and Fluid Properties 

Basic Concepts and Definitions – Distinction between a fluid and a solid, Density, Specific 

weight, Specific gravity, Kinematic and dynamic viscosity, variation of viscosity with  

temperature, Newton law of viscosity, vapour pressure, boiling point, cavitations; surface 

tension, capillarity, compressibility. Fluid Statics-Pressure measurement by manometers and 

pressure gauges. Total and Centre of Pressure. Hydrostatic pressure and Pascal’s law.  Forces 

on horizontal, vertical and inclined surfaces. Buoyancy and stability of floating bodies 

UNIT - II Fluid Kinematics and Fluid Dynamics 

Classification of fluid flows, Stream line, path line, streak line and  stream tube; stream 

function velocity potential function. One-, two- and three -dimensional continuity equations in 

Cartesian co ordinates. Equations of motion - Euler’s equation, Bernoulli’s equation – 

derivation, Energy Principle, Practical applications of Bernoulli’s equation, venturimeter, 

orifice meter and  Pitot tube; Momentum principle; Forces exerted by fluid flow on pipe bend; 

Vortex Flow 

UNIT – III Flow through Pipes 

Reynold’s experiment-Viscous flow - Shear stress, pressure gradient relationship – laminar 

flow between parallel plates - Laminar flow through circular tubes (Hagen poiseulle's) –   

Hydraulic and energy gradient. Flow through Pipes: Loss of head through pipes, Darcy  

Weisbach equation , minor losses, Pipes in series, pipes in parallel 

UNIT – IV Boundary Layer Theory 

Boundary Layer Analysis-Assumption and concept of boundary layer theory.Boundary-layer 

thickness, displacement, momentum & energy thickness, laminar and Turbulent boundary 

layers on a flat plate. Laminar sub-layer, smooth and rough boundaries. Separation and  



control.  

UNIT – V Dimensional Analysis 

Dimensional Analysis and Dynamic Similitude - Definitions of Reynolds Number, Froude 

Number, Mach Number, Weber Number and Euler Number; Rayleigh’s method and 

Buckingham’s π-Theorem. 

 

INTRODUCTION 

Fluid mechanics is the branch of physics concerned with the mechanics of fluids (liquids, 

gases, and plasmas) and the forces on them. It can be divided into fluid statics, the study 

of fluids at rest; and fluid dynamics, the study of the effect of forces on fluid motion  

 

 

 



 

 

 

APPLICATIONS 

Application of fluid mechanics in field of civil engineering 

 Wind tunnel - The wind tunnel is a safe and judicious use of the property of fluid 

mechanics it purpose to test the interaction of airflow and solids in relative motion. 

 Syphon: A syphon is a long bent pipe is use for carrying water from a reservoir at a 

higher level to another reservoir at a lower level when the two reservoirs are separated 

by a hill or high level ground. 

 Hydraulic: Hydraulic is a branch of practical science with the practical application of 

fluid primarily liquid in motion. liquid in pipe reverse and channels and their 

confinement by dams and tanks some of its principle apply also to gases the scope of 

hydraulic extend to such mechanical device as fans and gas turbines 

Application of fluid mechanics in field of mechanical engineering  

 Creating a draft: Among the most application of Bernoulli’s principle is its used 

aerodynamics. 

 Pumps: Pump is a device for moving fluid and it does so by utilizing a pressure 

difference causing the fluid to move from an area of higher pressure to one of lower 

pressure its operation is based on accepts both of Pascal and Bernoulli’s principle 

though a course human were using pumps. 

 Turbo machine: Turbo machinery device inject life in to fluid principle of turbo 

machinery from the primullary design tool in design of them consider the turbo 

machine and axial turbine a centrifugal machine are peloton wheel you can predict 

performance of all of these from same turbo machinery fundamentals. 

Application in chemical engineering:  

 Process industry: Continuum mechanics one of our most successful physical theories 

is radically application to the process industry .In continuum mechanics, the existence 

of molecule is ignored and matter is treated as a continuous medium. 

 Computational fluid dynamics for oil and gas industry: Computational fluid dynamics 

is a tool that can be use effectively in a variety of onshore & offshore petroleum 

industry application that geosciences and engineering division 

 Fluid dynamic for medical research and bio medical device: A world leader in fluid 

dynamic is active in fundamental medical research on the development of medical 

device technology 



 

 

CONCLUSION 

Upon completion of this course, Students should be able to 

 Understand the fundamentals of Fluid mechanics and gain knowledge in fluid statics 

 Understand and Apply the concepts of fluid kinematics and dynamics  

 Apply and analyse the different losses that occur in fluid flow and its computation 

 Exposure to boundary layer flow. 

 Apply the concept of dimensional homogeneity and model laws. 

 

TEXT BOOKS:  

1. Modi P.N and Seth "Hydraulics and Fluid Mechanics including Hydraulic Machines",  

Standard Book House New Delhi. 2003  

2. Ramamirtham, S., "Fluid Mechanics and Hydraulics and Fluid Machines", Dhanpat 

Rai and Sons, Delhi, 2001. 

3. Bansal, R.K., “Fluid Mechanics and Hydraulics Machines”, 5th edition, Laxmi  

Publications Pvt. Ltd, New Delhi, 2008.  

REFERENCES:  

1. Streeter, V.L., and Wylie, E.B., “Fluid Mechanics”, McGraw Hill, 2000.  

2.  Fox W.R. and McDonald A.T., Introduction to Fluid Mechanics John-Wiley and 

Sons, Singapore, 1995.  

3. Jain A. K. "Fluid Mechanics", Khanna Publishers, 2010  

4. Roberson J.A and Crowe C.T., "Engineering Fluid Mechanics", Jaico Books Mumbai,  

5. White, F.M., “Fluid Mechanics”, Tata McGraw Hill, 5th Edition, New Delhi, 2003.  

6. L.S. Srinath, Advanced Mechanics of Solids, Tata McGraw HIll, 2009, 3rd Edition  

 

VIDEO LINK  

https://www.youtube.com/watch?v=F_7OhKUYV5c 
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 Introduction 

 Fluid mechanics is a branch of engineering science which deals with the 
behavior of fluids (liquid or gases) at rest as well as in motion.

 Properties of Fluids 

 Density or Mass Density 
 Density or mass density of fluid is defined as the ratio of the mass of 

the fluid to its volume.
 Mass per unit volume of a fluid is called density.
 It is denoted by the symbol ‘’ (rho).
 The unit of mass density is kg per cubic meter i.e. kg/m3.
 Mathematically,

 
 The value of density of water is 1000 kg/m3.

 
 Specific Weight or Weight Density 
 Specific weight or weight density of a fluid is defined as the ratio of 

weight of a fluid to its volume.
 Thus weight per unit volume of a fluid is called weight density.
 It is denoted by the symbol ‘w’.
 Mathematically,

 
(Mass of fluid)(Accelerationduetogravity) 

Volumeof fluid 
 

 The value of specific weight of water is 9.81 X 1000 N/m3 in SI unit.

 Specific Volume 
 Specific volume of a fluid is defined as the volume of a fluid occupied 

by a unit mass of fluid.
 Thus specific volume is volume per unit mass of fluid.
 It is expressed as m3/kg.

 

 Specific Gravity or Relative Density 
 Specific gravity is define as the ratio of the density (or weight density) 

of a fluid to the density (or weight density) of a standard fluid.
 For liquids, standard fluid is taken water and for gases, standard fluid is taken 

air.



 Specific gravity is also called relative density.
 It is dimensionless quantity and is denoted by symbol S.
 Mathematically,

 
 Specific gravity of mercury is 13.6.

 Viscosity 

 Viscosity is defined as the property of fluid which offers resistance 
to the movement of one layer of fluid over another adjacent layer of 
fluid.

 When two layers of a fluid distance ‘dy’ apart, move one over the 
another at different velocities, say u and u + du as shown in fig., the 
viscosity together with relative velocity causes a shear stress acting 

between the fluid layers.

 Surface tension 
 Surface tension is defined as the tensile force acting on the surface of 

a liquid in contact with a gas or on the surface between two immiscible 
liquid such that the contact surface behaves like a membrane under 
tension

 Capillarity or Meniscus Effect 

 Capillarity is defined as a phenomenon of rise or fall of s liquid surface 

in a small tube relative to the adjacent general level of liquid when tube 

is held vertically in the liquid.
 The rise of the liquid surface is known as capillarity rise while the fall 

of liquid surface is known as capillarity depression or fall.
 It is expressed in terms of cm or mm of liquid.
 Its value depends upon the specific weight of the liquid, diameter of the 

tube and surface tension of the liquid.





 Compressibility and bulk modulus 
 Bulk modulus is defined as the ratio of compressive stress (increase in 

pressure) to volumetric strain

 Kinematic viscosity 
 It is define as the ratio between the dynamic viscosity and density of fluid.
 It is denoted by the Greek symbol (called ‘nu’).
 

1. Ideal Fluid 
 A fluid, which is incompressible and is having no viscosity, is known as ideal 

fluid.
 Ideal fluid is only an imaginary fluid because all the fluids, which exit, 

have some viscosity.

2. Real Fluid 
 A fluid which possesses viscosity is known as real fluid.
 All the fluids in practice are real fluids.

3. Newtonian fluid 
 A real fluid, in which the shear stress is directly proportional to the rate 

of shear strain (or velocity gradient), is known as the Newtonian 
fluid.

 Example : Water, Air, Thin motor oil

4. Non-Newtonian Fluid 
 A real fluid, in which the shear stress is not proportional to the rate 

of shear strain (or velocity gradient), is known as the non-Newtonian 
fluid.

 Example : Tooth Paste

5. Ideal-Plastic Fluid 
 A fluid, in which shear stress is more than the yield value and shear 

stress is proportional to the rate of shear strain(or velocity gradient), 
is known as ideal plastic fluid.

 Example : Sewage sludge

 .
 

 
















	intro.pdf (p.1-5)
	pro.pdf (p.6-8)
	UNIT 2.pdf (p.9-15)

