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Teaching through Power Point Presentations 
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Introduction

• Fluid mechanics is a study of the behavior of fluids, 
either at rest (fluid statics) or in motion (fluid 
dynamics).

• The analysis is based on the fundamental laws of 
mechanics, which relate continuity of mass and energy 
with force and momentum.

• An understanding of the properties and behavior of 
fluids at rest and in motion is of great importance in 
engineering.
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1. Identify the units for the basic quantities of time, 
length, force and mass.

2. Properly set up equations to ensure consistency of
units.

3. Define the basic fluid properties.

4. Identify the relationships between specific weight, 
specific gravity and density, and solve problems using 
their relationships.

Objectives
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1.1 Definition of Fluid

 A fluid is a substance, which deforms continuously,
or flows, when subjected to shearing force

 In fact if a shear stress is acting on a fluid it will flow 
and if a fluid is at rest there is no shear stress acting
on it.

Fluid Flow 

Fluid Rest

Shear stress – Yes

Shear stress – No
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Shear stress in moving fluid

• If fluid is in motion, shear stress are developed if the particles 
of the fluid move relative to each other. Adjacent particles
have different velocities, causing the shape of the fluid to 
become distorted

• On the other hand, the velocity of the fluid is the same at 

every point, no shear stress will be produced, the fluid 

particles are at rest relative to each other.

Moving plate Shear force

Fluid particles New particle position

Fixed surface
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Example:
Air 
Water 
Oil 
Gasoline 
Alcohol 
Kerosene  
Benzene
Glycerine

Fluid Newton’s law 
of viscosity

Newtonian fluids
obey refer

Newton’s’ law of viscosity is given by;

dy

du
   (1.1)

• The viscosity  is a function only of the condition of the fluid,
particularly its temperature.

• The magnitude of the velocity gradient (du/dy) has no effect on the

magnitude of .





= shear stress

= viscosity of fluid

du/dy = shear rate, rate of strain or velocity gradient

Newtonian and Non-Newtonian Fluid
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Fluid Newton’s law
of viscosity

Non- Newtonian 
fluids

Do not obey

•The viscosity of the non-Newtonian fluid is dependent on 
the
velocity gradient as well as the condition of the fluid.

Newtonian Fluids
 a linear relationship between shear stress and the velocity gradient 

(rate of shear),
 the slope is constant
 the viscosity is constant

non-Newtonian fluids
 slope of the curves for non-Newtonian fluids varies

Newtonian and Non-Newtonian Fluid
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Google Classrooms 

Google Classroom brings the benefits of paperless sharing, assessment, and digital collaboration to 

classrooms. 
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E-Resources & E- Learning 
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Department of Civil Engineering 

E-Resources & E- Learning 

 

NPTEL is a project of MHRD initiated by 7 IITs along with the IISc, Bangalore in 2003, to provide quality 

education to anyone interested in learning from the IITs. 
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                                 STUDENTS WHATSAPP GROUP 2023-2024 
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