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Course Overview:
This is an introductory course in Fluid Machines. The subject Fluid Machines has a wide scope
and is of prime importance in almost all fields of engineering. The course emphasizes the basic
underlying fluid mechanical principles governing energy transfer in a fluid machine and also
description of the different kinds of hydraulic and air machines along with their performances.
There is a well-balanced coverage of physical concepts, mathematical operations along with
examples and exercise problems of practical importance. After completion of the course, the
students will have a strong foundation on Fluid Machines and will be able to apply the basic
principles, the laws, and the pertinent equations to engineering design of the machines for
required applications.

Course Outcomes:

CO. NO. Cognitive Level Course Outcome

1 Synthesis
Students will summarize the fundamental concepts of fluid
mechanics including continuum, velocity field, surface tension,
flow visualization etc.

2 Synthesis
Students can create the basic equation of fluid statics to
determine forces on planer and curved surfaces that are
submerged in a static fluid.

3 Synthesis Students will be able to formulate the forces and moments on
surfaces of various shapes and simple machines

4 Synthesis
Students will able to combine Euler͛s and Bernoulli͛s equations
and the conservation of mass to determine velocities, pressures,
and accelerations for incompressible and in viscid fluids

5 Synthesis Students will be able to arrange pipe fittings arrangement as per
the requirements.

Prerequisites:
1. Basic knowledge of Fluid Mechanics
2. Concepts of Engineering mechanics, basic physics, Newton’s Laws



Course Outcome Mapping with Program Outcome:

Course
Outcome

Program Outcomes (PO’s)

CO. NO. Domain Specific (PSO) Domain Independent (PO)

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12
CO1 2 1 1 1 - - - - 1 - - -
CO2 3 2 3 2 2 - - - - 1 - 1

CO3 3 2 3 2 2 - - - - 1 - 1

CO4 2 1 - 2 2 1 - - - - - 1

CO5 2 2 2 2 1 1 1 1 1 2 - 1

1: Slight (Low) , 2: Moderate (Medium), 3: Substantial (High)

Course Coverage Module Wise:

Lecture
No.

Unit Topic

1 1 INTRODUCTION
2 2 FLUID PROPERTIES: Students will able to know the basic concepts related

to units and dimensions- Properties of fluids- mass density, specific weight,
specific volume

3 2 Students will able to know the basic concepts related to fluid properties: Units
and dimensions- Properties of fluids- specific gravity, viscosity,
compressibility, vapor pressure

4 2 Students will able to know the basic concepts related to fluid properties: Units
and dimensions- Properties of fluids- surface tension and capillarity.

5 2 Students will able to know the basic concepts related to fluid statics and flow
characteristics: Basic equation of fluid statics, Manometers (Simple
Manometer).

6 2 Students will able to know the basic concepts related to Manometers-
Piezometer, U-tube manometer (Numerical Problem)

7 2 Students will able to know the basic concepts related to Manometers- Single
column Manometer, Differential Manometer

8 2 Students will able to know the basic concepts related to Hydrostatic Law -
Vertical Plane Surface, Horizontal Plane Surface.

9 2 Students will able to know the basic concepts related to Inclined plane surface
Sub-merged in Liquid and curved Surface Sub-merged in liquid.

10 2 Students will able to know the basic concepts related to Buoyancy- Meta-
Centre, Meta-Centre Height.



11 2 Students will able to know the basic concepts related to stability of floating
and submerged bodies.

12 2 Students will able to know the basic concepts related to flow characteristics –
concept of control volume - application of continuity equation.

13 2 Students will able to know the basic concepts related to energy equation and
momentum equation.

14 3 FLOW THROUGH CIRCULAR CONDUITS: Students will able to know
the basic concepts related to Hydraulic and energy gradient line

15 3 Students will able to know the basic concepts related to Laminar flow through
circular pipe and Parallel plate.

16 3 Students will able to know the Darcy Weisbach equation –friction factor,
Moody diagram-minor losses

17 3 Students will able to know the flow through pipes in series and parallel.
18 4 DIMENSIONAL ANALYSIS
19 4 Students will able to apply the Rayleigh's method to existing problems

(Numerical)
20 4 Students will able to apply the Buckingham's Pi theorem (Numerical Problem)
21 4 Students will able to apply the Buckingham's Pi theorem (Numerical Problem)
22 4 Students will able to apply the Model Analysis, Similitude- Types of

Similarities.
23 4 Students will able to apply the Dimensionless Numbers- Reynolds's Number,

Froude's Number, Euler's Number.
24 4 Students will able to apply the Dimensionless Numbers- Weber's Number,

Mach's Number.
25 4 Students will able to apply the Model Laws or similarities Laws.
26 4 Numerical Problem (Dimensionless Numbers, Model Laws or similarities

Laws.)
27 5 IMPACT OF JET
28 5 Students will able to know the Impact of jet (curved plate, movable flat plate,

movable inclined plate, movable curved plate.)
29 5 Students will able to know the basic concepts related to Pump- Euler’s

equation - Theory of Roto-dynamic Machines, various efficiency.
30 5 Numerical Discussion
31 5 Students will able to know the basic concepts related to Velocity components

at entry and exit of the rotor, velocity triangles (Blade Diagram.)
32 5 Students will able to know the basic concepts related to Centrifugal pumps–

working principle - work done by the impeller
33 5 Students will able to know the basic concepts related to Centrifugal pumps–

performance curves



34 5 Students will able to know the basic concepts related to Reciprocating pump-
working principle Rotary pumps –classification.

35 6 TURBINES: Students will able to know the basic concepts related
to Classification of turbines, heads and efficiencies

36 6 Students will able to know the basic concepts related to Pelton wheel, Francis
turbine and Kaplan turbine - Velocity components at entry and exit of the
rotor, velocity triangles (Blade Diagram.), work done by water on the runner

37 6 Students will able to know the basic concepts related to Kaplan turbines-
Velocity components at entry and exit of the rotor, velocity triangles (Blade
Diagram.), work done by water on the runner

38 6 Students will able to know the basic concepts related to draft tube. Specific
speed and unit quantities

39 6 Students will able to know the basic concepts related to performance curves
for turbines – governing of turbines.

Text Books

1. Fluid Mechanics and Fluid Machinery by R. K. Bansal, Laxmi Publications.
2. Hydraulics & Fluid Mechanics by Dr. P. N. Modi and Dr. S. M. Seth, Standard
Book House.

References

1. Fluid Mechanics by Yunus Cengel, Jhon Cimbala, Tata Mcgraw Hill,New Delhi.
2. Introduction to Fluid Mechanics & Fluid Machines by S.K Som, Gautam
Biswas & Suman Chakraborty, Tata Mcgraw Hill,New Delhi.

Assessment Methodology:

1. Conducting vica voce examination on weekly basis.
2. Practical exam in lab where students have to apply their theoretical understanding to

perform experiments practically and correlate them analytically. (Once in a week)
3. Assignments one from each unit.
4. Midterm subjective paper where they have to solve basic questions with numerical and

derivations from each unit. (Twice during the semester)
5. Final paper at the end of the semester subjective.



Teaching and Learning resources unit-wise:

Unit-1

Introduction & Fluid Properties

Video Tutorials: https://youtube.com/playlist?list=PLbMVogVj5nJTZJHsH6uLCO00I-ffGyBEm

Theory concepts: https://nptel.ac.in/courses/112/105/112105171/

Quiz: https://www.sanfoundry.com/1000-fluid-mechanics-questions-answers/

Unit-2

Flow through circular conduits

Video Tutorials: https://youtube.com/playlist?list=PLbMVogVj5nJTZJHsH6uLCO00I-ffGyBEm

Theory concepts: https://nptel.ac.in/courses/112/105/112105171/

Quiz: https://www.sanfoundry.com/1000-fluid-mechanics-questions-answers/

Dimensional Analysis

Unit-3

Video Tutorials: https://youtube.com/playlist?list=PLbMVogVj5nJTZJHsH6uLCO00I-ffGyBEm

Theory concepts: https://nptel.ac.in/courses/112/105/112105171/

Quiz: https://www.sanfoundry.com/1000-fluid-mechanics-questions-answers/

Impact of Jet

Unit-4

Video Tutorials: https://youtube.com/playlist?list=PLbMVogVj5nJTZJHsH6uLCO00I-ffGyBEm

Theory concepts: https://nptel.ac.in/courses/112/105/112105171/

Quiz: https://www.sanfoundry.com/1000-fluid-mechanics-questions-answers/

https://youtube.com/playlist?list=PLbMVogVj5nJTZJHsH6uLCO00I-ffGyBEm
https://nptel.ac.in/courses/112/105/112105171/
https://www.sanfoundry.com/1000-fluid-mechanics-questions-answers/
https://youtube.com/playlist?list=PLbMVogVj5nJTZJHsH6uLCO00I-ffGyBEm
https://nptel.ac.in/courses/112/105/112105171/
https://www.sanfoundry.com/1000-fluid-mechanics-questions-answers/
https://youtube.com/playlist?list=PLbMVogVj5nJTZJHsH6uLCO00I-ffGyBEm
https://nptel.ac.in/courses/112/105/112105171/
https://www.sanfoundry.com/1000-fluid-mechanics-questions-answers/
https://youtube.com/playlist?list=PLbMVogVj5nJTZJHsH6uLCO00I-ffGyBEm
https://nptel.ac.in/courses/112/105/112105171/
https://www.sanfoundry.com/1000-fluid-mechanics-questions-answers/


Turbines

Unit-5

Video Tutorials: https://youtube.com/playlist?list=PLbMVogVj5nJTZJHsH6uLCO00I-ffGyBEm

Theory concepts: https://nptel.ac.in/courses/112/105/112105171/

Quiz: https://www.sanfoundry.com/1000-fluid-mechanics-questions-answers/

https://youtube.com/playlist?list=PLbMVogVj5nJTZJHsH6uLCO00I-ffGyBEm
https://nptel.ac.in/courses/112/105/112105171/
https://www.sanfoundry.com/1000-fluid-mechanics-questions-answers/


Previous Year Question Papers:


















