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Syllabus:

1. Development and Scope of Fluid Mechanics

2. Fluid Properties

3. Fluid Statics

4. Similitude and Dimensional Analysis

5. Steady Incompressible Flow in Pressure Conduits: Laminar Flow and
Turbulent Flow

6. General Equation for Fluid Friction

7. Empirical Equation for Pipe Flow

8. Minor Losses in Pipe Flow

9. Fluid Measurement: pitot tube, orifice, mouthpiece, nozzle, venturimeter, weir.

10.Pipe Flow Problems: Pipes in Series and Parallel, Branching Pipes, Pipe
Networks



Syllabus: (To be Covered in Part A)

1. Kinematics of Fluid Flow

2. Fluid Flow Concepts and Basic Equations: Continuity Equation, Bernoulli's 
Equation, Energy Equation

3. Momentum Equation and Forces in Fluid Flow



Reference Books

• Fluid Mechanics with Engineering Application by E. Finnermore & J.

Franzini

• Fluid Mechanics by Md. Abdul Halim

• A Textbook of Fluid Mechanics and Hydraulic Machines by Dr. R.K. Bansal.

• A Textbook of Hydraulics, Fluid Mechanics and Hydraulic Machines by R.S.

Khurmi



Development of Fluid Mechanics
Scope of Fluid Mechanics

Fluid Properties



Application and scope of fluid mechanics



Fluid is a substance capable of flowing. Fluid Mechanics is a branch of science

that deals with the behavior of fluids (liquid or gas) at rest as well as motion.

Thus this branch deals with statics, kinematics and dynamic aspects of fluids.

The study of fluid at rest – fluid statics

The study of fluid at motion without considering pressure forces – fluid

kinematics but velocity acceleration, patterns of flow are considered.

The study of fluid at motion with considering pressure forces – fluid dynamics

Fluid dynamics deals with the relation between velocities and accelerations of

fluids.



Development of Fluid Mechanics



Application and scope of fluid mechanics

• Water surface for boating

• Hydroelectric dams, other hydraulic structures

• The currents in oceans and seas

• Dispersion of wastes in lakes, rivers and oceans

• Design of pipeline system



Application and scope of fluid mechanics
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Application and scope of fluid mechanics





Definition of Fluid and Its Types

In a liquid, groups of molecules can move relative to each other, but the

volume remains relatively constant because of the strong cohesive forces

between the molecules. As a result, a liquid takes the shape of the container it

is in, and it forms a free surface in a larger container.

A gas expands until it encounters the walls of the container and fills the entire

available space. This is because the gas molecules are widely spaced, and the

cohesive forces between them are very small. Unlike liquids, a gas in an open

container cannot form a free surface.
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Physical Properties of Fluid

Density: It is defined as mass of the fluid per unit volume.

ρ = m/V

The SI unit for the mass density is kg/m³

Density of water , ρ = 1000 kg/m

1. Oil floats on water because it is less denser.

2. 2.Boat Floats on water as boat is less denser than water



Physical Properties of Fluid

Specific Weight or Weight Density: It is defined as weight of the fluid per

unit volume.

γ =W/V= mg/V=(m/V)g=ρg

The SI unit for the specific weight is N/m3 while the English unit is lb/ft3



Physical Properties of Fluid

Specific Volume: Specific volume is the volume occupied by unit mass of the

fluid. It is represented by Vs. It is the reciprocal of density.

Vs = V/M = 1 / ρ

UNIT: m3 / Kg

Specific Gravity: It is the ratio of density of a substance to the density of

reference substance (fluid: water, gas: air). Denoted by S.

Specific Gravity of water is 1.
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Physical Properties of Fluid

Surface Tension: This property enables fluid to resist tensile stress. Due to

this property, liquid free surface assumes minimum surface area. Dimension is

force per unit length.

• It enables water to support small materials like dust particles, needles etc.

• Small insects can walk on water surface due to this property.

• Falling drops of water, soap bubbles become spherical.

• Capillary rise or fall in a narrow tube.



Physical Properties of Fluid

Cohesion: Attraction between same molecules. This property enables the

liquids to resist small tensile stress.

Adhesion: Attraction between different molecules. This enables the two

different liquids to adhere to each other or to a liquid to adhere to another

body.

Capillarity: It can be defined as the tendency of a liquid in a capillary tube to

rise or fall as a result of surface tension when the tube is dipped in liquid.



Physical Properties of Fluid

Angle of Contact: When the liquid is contact with solid, the angle between the

solid surface and the tangent to the free surface of the liquid at the point of

contact measured from inside the liquid is called angle of contact.

Concave Convex









Physical Properties of Fluid

Viscosity: Viscosity is the property of fluid by virtue of which it offers

resistance to shear or angular deformation. So, the viscosity of fluid is a

measure of its resistance to flow. Newton postulated that shearing or frictional

stress is proportional to the spatial rate of change of velocity (i.e. velocity

gradient) normal to the flow. Velocity Gradient

Dynamic Viscosity



or Pa.s

SI Unit





Physical Properties of Fluid

Effect of Temperature on Viscosity: As the temperature of the liquid fluid

increases its viscosity decreases. When the liquid is heated the cohesive forces

between the molecules reduce thus the forces of attraction between them

reduce, which eventually reduces the viscosity of the liquids.

The viscosity of the gases increases as the temperature of the gas increases. In

the gases the cohesive forces between the molecules is lesser, when we

increase the temperature the collision between the molecules will be high as

because the kinetic energy will be high, so molecular momentum transfer will

be high. As a result viscosity will increase.



Physical Properties of Fluid

Compressibility: For solids it is tight so solids cannot be compressed. For

gases, the atoms are loosely packed and it is easily compressible. Generally all

fluids are compressible and in case of liquids, the compressibility is less. For

most practical problem, water is considered to be incompressible. But in case

of water flowing through pipes, when sudden or larger changes in pressure

occur, the compressibility can not be neglected.



Compressibility = 



Types of Fluid

Ideal Fluid: Incompressible and no viscosity. This is an imaginary fluid.

Real Fluid: Have viscosity. In actual practice all fluids are real fluid.

Newtonian Fluid: A real fluid in which shear stress is directly proportional to

the velocity gradient.

Non-Newtonian Fluid: A real fluid in which shear stress is not directly

proportional to the velocity gradient.

Ideal Plastic Fluid: Shear stress is more than yield value and shear stress is

proportional to velocity gradient.





Mathematical Problems















Ignoring the negative sign



Force


