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Solid mechanics & Hydraulic machines

Course code: ME401ES L/T/P/C:3/1/0/4
Il BTECH Il SEMESTER

Course Objectives:
* To identify an appropriate structural system and work comfortably with basic engineering

mechanics and types of loading & support conditions that act on structural systems.

* To understand the meaning of centers of gravity, centroids, moments of Inertia and rigid
body dynamics.

* To understand the meaning of Kinematics and kinetics of a body.

* To Study the characteristics of hydroelectric power plant.

* To Study the Design of hydraulic machinery.

UNIT-I: INTRODUCTION OF ENGINEERING MECHANICS: Basic concepts of System of Forces
Coplanar Forces-Components in Space-Resultant- Moment of Forces and its Application —Couples and
Resultant of Force System-Equilibrium of System of Forces-Free Body Diagrams-Direction of Force
Equations of Equilibrium of Coplanar Systems and Spatial Systems — Vector cross product- Support
reactions different beams for different types of loading — concentrated, uniformly distributed and uniformly
varying loading. Types of friction — Limiting friction — Laws of Friction — static and Dynamic Frictions —
Angle of Friction —Cone of limiting friction

UNIT-II: CENTROID AND CENTER OF GRAVITY: Centroids — Theorem of Pappus- Centroids of
Composite figures — Centre of Gravity of Bodies — Area moment of Inertiac —polar Moment of Inertia—
Transfer— Theorems - Moments of Inertia of Composite Figures.

SIMPLE STRESSES AND STRAINS ANALY SIS: Concept of stress and strain- St. Venant’s Principle
Stress and Strain Diagram - Elasticity and plasticity — Types of stresses and strains- Hooke’s law — stress —
strain diagram for mild steel — Working stress — Factor of safety — Lateral strain, Poisson’s ratio and
volumetric strain — Pure shear and Complementary shear — Elastic moduli, Elastic constants and the
relationship between them.

UNIT-I11: KINEMATICS & KINETICS: Introduction — Rectilinear motion — Motion with uniform and
variable acceleration—Curvilinear motion— Components of motion— Circular motion Kinetics of a particle —
D’Alembert’s principle — Motion in a curved path — work, energy and power. Principle of conservation of
energy — Kinetics of a rigid body in transation, rotation — work done — Principle of work-energy —
I mpulse-momentum.

UNIT-1V: BASICS OF HYDRAULIC MACHINERY: Hydrodynamic force of jets on stationary and
moving flat, inclined and curved vanes, Jet striking centrally and at tip, Velocity triangles at inlet and
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outlet, expressions for work done and efficiency Elements of a typical Hydropower installation — Heads
and efficiencies.

UNIT-V: TURBINES & PUMPS: Classification of turbines — Pelton wheel — Francis turbine —Kaplan
turbine — working, working proportions, velocity diagram, work done and efficiency,hydraulic design.
Draft tube — Classification, functions and efficiency. Governing of turbines, Performance of turbines Pump
installation details — classification — work done — Manometric head— minimum starting speed — losses and
efficiencies — specific speed. Multistage pumps — pumps inparallel.

TEXT BOOKS:
1. M.V. Seshagirirao and Durgaih, “Engineering Mechanics”, University Press.
2. P.N Modi and Seth, “Fluid Mechanics and Hydraulic Machinery”, standard Book House

REFERENCE BOOKS:

1. B. Bhattacharya, “Engineering Mechanics”, Oxford University Publications.

2. Hibbler, “Engineering Mechanics (Statics and Dynamics)”, Pearson Education.

3. Fedrinand L. Singer, “Engineering Mechanics” Harper Collings Publishers.

4. A K. Tayal, “Engineering Mechanics”, Umesh Publication.

5. Domkundwar&Domkundwar, “Fluid mechanics & Hydraulic Machines”, Dhanpat Rai & C

6. R.C. Hibbeler, “Fluid Mechanics”, Pearson India Education Services Pvt. Ltd

7. D.S. Kumar, “Fluid Mechanic & Fluid Power Engineering”, Kataria& Sons Publications Pvt. Ltd.
8. Banga& Sharma, “Hydraulic Machines” Khanna Publishers.

Course Outcomes: After learning the contents of this paper the student must be able to

CO 1: Solve problems dealing with forces, beam and cable problems and understand distributed
force systems.

CO 2: Solve friction problems and determine moments of Inertia and centroid of practical shapes.

CO 3: Solve problems and determine momentum on bodies.

CO 4: Apply knowledge of mechanics in addressing problems in hydraulic machinery.

CO 5: Apply knowledge on principles that will be utilized in Hydropower development and for
other practical usages
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Timetable
Il B.Tech. Il Semester —- SMHM
Dav/Hour 9.30- 10.20- 11.20- 12.10- 01.40- 2.25-3.10 | 3.15-4.00
Y 10.20 11.10 12.10 01:00 2.25
Monday SMHM
Tuesday SMHM SMHM
Wednesday SMHM
Thursday SMHM
Friday
Saturday SMHM
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Vision of the Institute

To be a premier Institute in the country and region for the study of Engineering, Technology and
Management by maintaining high academic standards which promotes the analytical thinking and
independent judgment among the prime stakeholders, enabling them to function responsibly in the
globalized society..

Mission of thelnstitute

To be a world-class Institute, achieving excellence in teaching, research and consultancy in cutting-edge
Technologies and be in the service of society in promoting continued education in Engineering,
Technology and Management.

Quality Policy

To ensure high standards in imparting professional education by providing world-class infrastructure, top-
quality-faculty and decent work culture to sculpt the students into Socially Responsible Professionals
through creative team-work, innovation and research.

Vision of the Department

To impart knowledge, skill and excellence in civil engineering with a global perspective to enable the
students as competent, qualitative & ethically strong engineers with an intuition to improve quality of life
for the benefit of the society..

Mission of the Department
e Totrainthe studentsin the civil engineering domain.
e To develop knowledge and skill to solve regional and global problems.

o Totransform into qualitative and ethically strong professional engineers through research and
Development.
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PEO's

PEO 1: To prepare sudentsto excel in technical profession/industry and/or higher education by acquiring
knowledge in mathematics, science and engineering principles.

PEO 2: Ableto formulate, analyze, design and create novel products and solutions to electrical and
electronics engineering problems those are economically feasible and socially acceptable.

PEO 3: Able to adopt multi-disciplinary environments, leadership qualities, effective
communication, professional ethics and lifelong learning process.

PSO's
PSOL1: Develop, test, and maintain Software Systems for business applications
PSO2: Ability to use knowledge of various domains to identify research gaps and to provide solutions to
new ideas and innovations.
PO's Engineering Graduates will be able to:
PO 1: An ahility to apply knowledge of mathematics, science, and engineering
PO 2: ability to design and conduct experiments, as well asto analyze and interpret data
PO 3: An ability to design a system, component, or process to meet desired needs within realistic
constraints such as economic, environmental, social, political, ethical, health and safety,
manufacturability
PO 4. An ability to function on multidisciplinary teams
PO 5: An ability to identify, formulates, and solves engineering problems
PO 6: An understanding of professional and ethical responsibility
PO 7: An ability to communicate effectively
PO 8: The broad education necessary to understand the impact of engineering solutions in a global,
economic, environmental, and societal context
PO 9: recognition of the need for, and an ability to engage in lifelong learning
PO 10: knowledge of contemporary issues.
PO 11: An ability to use the techniques, skills, and modern engineering tools necessary for engineering
practice
PO 12: An ability to carry out research in different areas of Civil Engineering including latest technology
like Gl S/Remote Sensing resulting in design, development, analyze and journal publications and
technology development.
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COURSE OBJECTIVES

On completion of this Subject/Course the student shall be ableto:
S.No Objectives

1 | Toidentify an appropriate structural system and work comfortably with basic
engineering mechanics and types of loading & support conditions that act on
structural systems.
2 | Tounderstand the meaning of centers of gravity, centroids, moments of Inertia and
rigid body dynamics.
3 | To understand the meaning of Kinematics and kinetics of a body.

4 | To Study the characteristics of hydroelectric power plant.

5 | To Study the Design of hydraulic machinery

COURSE OUTCOMES
The expected outcomes of the Course/Subject are:

S.No Outcomes

1 Solve problems dealing with forces, beam and cable problems and understand distributed
force systems.

2. Solve friction problems and determine moments of Inertia and centroid of practical shapes.

3. Solve problems and determine momentum on bodies.

4, Apply knowledge of mechanics in addressing problems in hydraulic machinery.

5. Apply knowledge on principles that will be utilized in Hydropower development and
for other practical usages.

Signature of faculty

Note: Please refer to Bloom’s Taxonomy, to know the illustrative verbs that can be used to state the outcomes.
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GUIDELINESTO STUDY THE COURSE / SUBJECT

Course Design and Delivery System (CDD):

The Course syllabus is written into number of learning objectives and outcomes.

Every student will be given an assessment plan, criteria for assessment, scheme of evaluation and
grading method.

The Learning Process will be carried out through assessments of Knowledge, Skills and Attitude by
various methods and the students will be given guidance to refer to the text books, reference books,
journals, etc.

The faculty be ableto —

Understand the principles of Learning

Understand the psychology of students

Develop instructional objectives for a given topic

Prepare course, unit and lesson plans

Understand different methods of teaching and learning

Use appropriate teaching and learning aids

Plan and deliver lectures effectively

Provide feedback to students using various methods of Assessments and tools of Evaluation
Act as aguide, advisor, counselor, facilitator, motivator and not just as ateacher alone

Signature of HOD Signature of faculty

Date:

Date:
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COURSE SCHEDULE

The Schedule for the whole Course / Subject is:
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stitution

S. No.

Description

Duration (Date)

From

To

Total No.
of Periods

UNIT-I: INTRODUCTION OF ENGINEERING
MECHANICS. Basic concepts of System of Forces
Coplanar Forces-Components in Space-Resultant- Moment
of Forces and its Application —Couples and Resultant of
Force System-Equilibrium of System of Forces-Free Body
Diagrams Direction of Force Equations of Equilibrium of
Coplanar Systems and Spatial Systems — Vector cross
product- Support reactions different beams for different types
of loading concentrated, uniformly distributed and uniformly
varying loading. Types of friction — Limiting friction — Laws
of Friction — static and Dynamic Frictions — Angle of Friction
Cone of limiting friction

07.02.2024

27.02.2024

13

UNIT-II: CENTROID AND CENTER OF GRAVITY:
Centroids — Theorem of Pappus- Centroids of Composite
figures — Centre of Gravity of Bodies — Area moment of
Inertiaz —polar Moment of Inertia-Transfer— Theorems -
Moments of Inertia of Composite Figures.

SIMPLE STRESSES AND STRAINS ANALYSIS:
Concept of stress and strain- St. Venant’s Principle Stress and
Strain Diagram - Elasticity and plasticity — Types of stresses
and strains-Hooke’s law — stress — strain diagram for mild
sted — Working stress — Factor of safety — Lateral strain,
Poisson’s ratio and volumetric strain — Pure shear and
Complementary shear — Elastic moduli, Elastic constants and
the relationship between them.

27.02.2024

14.03.2024

11

UNIT-I11: KINEMATICS & KINETICS: Introduction —
Rectilinear motion — Motion with uniform and variable
acceleration-Curvilinear motion— Components of mation-
Circular motion Kinetics of a particle — D’Alembert’s
principle — Mation in a curved path — work, energy and
power. Principle of conservation of energy — Kinetics of a
rigid body in tranglation, rotation — work done — Principle of
work-energy — I mpulse-momentum.

16.03.2024

22.04.2024

17

UNIT-1V: BASICS OF HYDRAULIC MACHINERY:
Hydrodynamic force of jets on stationary and moving flat,
inclined and curved vanes, Jet striking centrally and at tip,
Veoacity triangles at inlet and outlet, expressions for work
done and efficiency Elements of a typical Hydropower
installation— Heads and efficiencies

25.04.2024

06.05.2024

08

UNIT-V: TURBINES & PUMPS: Classification of turbines
— Pelton wheel — Francis turbine —Kaplan turbine — working,

7.05.2024

11.06.2024
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working proportions, veocity diagram, work done and
efficiency,hydraulic design. Draft tube — Classification,
functions and efficiency. Governing of turbines,Performance
of turbines Pump installation details — classification — work
done — Manometric head— minimum starting speed — losses
and efficiencies — specific speed. Multistage pumps — pumps
inparallel.

Total No. of Instructional periods available for the course: 58

Hours
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Unit
No.

Lesson
No.

Date

No. of
Periods

Topics/ Sub-Topics

Objectives &
Outcomes
Nos.

References
(Textbook, Journal)

07.02.2024

Introduction Of Engineering
Mechanics

=

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
Machinery

12.02.2024

Basic concepts of System of
Forces

=

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,
“Fluid Mechanics
and Hydraulic
Machinery

13.02.2024

Coplanar Forces&
Components in Space-
Resultant

B

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
Machinery

17.02.2024

Moment of Forces and its
Application

A

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics
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and Hydraulic
Machinery

19.02.2024

=

Couples and Resultant of
Force System 1

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
Machinery

20.02.2024

Equilibrium of System of
1 Forces & Free Body Diagrams-
Direction of Force Equations

e

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
Machinery

21.02.2024

Coplanar Systems and Spatial
1 Systems — Vector
cross product

=

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
Machinery

22.02.2024

Support reactions different
beams

B

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
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Machinery

24.02.2024

1 different types of loading

[EEN

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
Machinery

10

26.02.2024

1 friction — Laws of

Types of friction — Limiting

=

Friction

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
Machinery

11

27.02.2024

1 Angle of Friction —Cone of

static and Dynamic Frictions —

B

limiting friction

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
Machinery

27.02.2024

Unit—II: Centroid And Center
Of Gravity

NN

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
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Machinery

28.02.2024

Centroids — Theorem of
Pappus

=
NN

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
Machinery

02.03.2024

Centroids of
1 Composite figures — Centre of
Gravity of Bodies

=

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
Machinery

04.03.2024

Area moment of Inertia: —polar
1 Moment of
Inertia

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
Machinery

05.03.2024

Theorems - Moments of
Inertia of Composite Figures

NN

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic

AY:2023-24

I1 B.Tech Il Sem solid mechanics & hydraulic machines




Course File

. Anurag
AT\

Department of Civil Engineering

Autonomous Institution)

Machinery

06.03.2024

Simple Stresses And Strains
Analysis

NN

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
Machinery

07.03.2024

1 St. Venant’s

Concept of stress and strain-

NN

Principle

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
Machinery

11.03.2024

1 Types of stresses and strains-

Elasticity and plasticity —

Hooke’s law

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
Machinery

12.03.2024

mild steel — Working stress —
Factor of safety

NN

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
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10

13.03.2024

Latera
strain, Poisson’s ratio and
volumetric strain

NN

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
Machinery

11

14.03.2024

Pure shear and
Complementary shear - Elastic
moduli, Elastic constants and
the relationship between them

NN

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
Machinery

16.03.2024

Unit—IIl; Kinematics &
Kinetics

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
Machinery

18.03.2024

I ntroduction — Rectilinear
motion — Motion with uniform

w w

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
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19.03.2024

Motion with uniform and
variable acceleration

NN

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
Machinery

20.03.2024

1 Curvilinear motion

NN

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
Machinery

21.03.2024

1 Components of motion

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
Machinery

23.03.2024

1 Circular motion

NN

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
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26.03.2024

Kinetics of a
particle.

NN

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
Machinery

27.03.2024

D’Alembert’s principle&
problems on D’ Alembert’s

principle

w w

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
Machinery

28.03.2024

Moation in a curved path&

work, energy

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
Machinery

10

30.03.2024

power. Principle of
conservation of energy&
Kinetics of arigid body in

trandlation

w w

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
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Machinery

11

04.04.2024

Kinetics of arigid body in
trandlation, rotation

w w

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
Machinery

12

8.04.2024

1 work done

w w

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
Machinery

13

18.04.2024

Principle of 3
work-energy 3

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
Machinery

14

22.04.2024

1 I mpulse-momentum

w w

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
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25.04.2024

Unit-1v: Basics Of Hydraulic 4
Machinery 4

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
Machinery

27.04.2024

Hydrodynamic force of jets on 4
stationary 4

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
Machinery

29.04.2024

moving flat, inclined and 3
curved vanes 3

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
Machinery

30.04.2024

1 Jet striking centrally and at tip

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
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01.05.2024

Velocity triangles at inlet 4
and outlet 4

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
Machinery

02.05.2024

expressions for work done and 4
efficiency 4

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
Machinery

04.05.2024

Elements of atypical 4
Hydropower installation 4

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
Machinery

06.05.2024

1 Heads and efficiencies

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic

AY:2023-24
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Course File

. Anurag
AT\

Department of Civil Engineering

Autonomous Institution)

Machinery

07.05.2024

1 Unit-V: Turbines & Pumps

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
Machinery

09.05.2024

Classification of turbines — 4
Pelton whedl. 4

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
Machinery

09.05.2024

Thick Cylinders:
Introduction& Francis turbine 4
- 4

Kaplan turbine — working,

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
Machinery

4.06.2024

velocity diagram, work done 4
and efficiency 4

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic

AY:2023-24

I1 B.Tech Il Sem solid mechanics & hydraulic machines




Course File

. Anurag
AT\

Department of Civil Engineering

Autonomous Institution)

Machinery

05.06.2024

Governing of turbines, 4
Performance of turbines 4

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
Machinery

06.06.2024

Pump installation details — 4
classification 4

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
Machinery

08.06.2024

work done— Manometric head 5
— minimum starting speed 5

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
Machinery

10.06.2024

| osses and efficiencies —
specific speed

o1 o1

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic

AY:2023-24

I1 B.Tech Il Sem solid mechanics & hydraulic machines




. Anurag

Course File
YV L)Y W ENGINEERING COLLEGE
(An Autonomous Institution)

Department of Civil Engineering

Machinery

M.V. Seshagirirao
and Durgaih,
“Engineering

Mechanics & P.N

Modi and Seth,

“Fluid Mechanics

and Hydraulic
Machinery

11.06.2024 Multistage pumps — pumpsin
paralle

(62046 ]

Signature of HOD Signature of faculty

Date Date

Note:
1. Ensurethat al topics specified in the course are mentioned.
2. Additiond topics covered, if any, may also be specified in bold.
3. Mention the corresponding course objective and outcome numbers against each topic.
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Course File ANﬁAc Anurag

Afw)A

(An Autonomous Institution)

Department of Civil Engineering

LESSON PLAN (U-1)

Lesson No: 01,2 Duration of Lesson: 1hr40 min

Lesson Title: Introduction Of Engineering Mechanics, Basic concepts of System of Forces
Instructional / Lesson Objectives.

e To make students To identify an appropriate structural system and work comfortably with basic
engineering mechanics and types of loading & support conditions that act on structural systems

e To familiarize students on concepts of System of Forces-Coplanar Forces-Components in Space.

e Tounderstand students the Free Body Diagrams-Direction of Force Equations of Equilibrium of
Coplanar Systems and Spatial Systems.

e To provide information on Types of friction — Limiting friction — Laws of Friction — static and
Dynamic Frictions— Angle of Friction.

Teaching AIDS : Black Board
Time Management of Class

5 min for taking attendance
80 min for the lecture delivery
15 min for doubts session

Assignment / Questions:
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 &1,3..)

Refer assignment — | & tutorial-l sheets

Signature of faculty

AY: 2023-24 I1 B.Tech Il Sem solid mechanics & hydraulic machines



. Anurag
AT\

(An Autonomous Institution)

Course File

Department of Civil Engineering

LESSON PLAN (U-1)

Lesson No: 3,4,5 Duration of Lesson: 2hr30 MIN
Lesson Title: Coplanar Forces, Components in Space-Resultant, Moment of Forces and its Application

Instructional / Lesson Objectives:

e To make students To identify an appropriate structural system and work comfortably with basic
engineering mechanics and types of loading & support conditions that act on structural systems

e To familiarize students on concepts of System of Forces-Coplanar Forces-Components in Space.

e Tounderstand students the Free Body Diagrams-Direction of Force Equations of Equilibrium of
Coplanar Systems and Spatial Systems.

e To provide information on Types of friction — Limiting friction — Laws of Friction — static and
Dynamic Frictions— Angle of Friction.

Teaching AIDS :PPTs, Black Board
Time Management of Class

5 min for taking attendance

5 for revision of previous class
120 min for lecture delivery
20 min for doubts session

Assignment / Questions:
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 &1,3..)

Refer assignment — | & tutorial-l sheets

Signature of faculty

AY: 2023-24 I1 B.Tech Il Sem solid mechanics & hydraulic machines



| A, Anurag
Course File
AT\

(An Autonomous Institution)

Department of Civil Engineering

LESSON PLAN (U-1)

Lesson No: 6,7,8 Duration of Lesson: 2hr30 MIN

Lesson Title: Couples and Resultant of Force System, Equilibrium of System of Forces, Free Body
Diagrams-Direction of Force Equations

Instructional / Lesson Objectives:

e To make students To identify an appropriate structural system and work comfortably with basic

engineering mechanics and types of loading & support conditions that act on structural systems
e To familiarize students on concepts of System of Forces-Coplanar Forces-Components in Space.

e Tounderstand students the Free Body Diagrams-Direction of Force Equations of Equilibrium of
Coplanar Systems and Spatial Systems.

e To provide information on Types of friction — Limiting friction — Laws of Friction — static and

Dynamic Frictions— Angle of Friction.

Teaching AIDS : Black Board
Time Management of Class

5 min for taking attendance

10 for revision of previous class
120 min for lecture delivery

15 min for doubts session

Assignment / Questions:
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 &1,3..)

Refer assignment-| & tutorial-l sheets.

Signature of faculty

AY: 2023-24 I1 B.Tech Il Sem solid mechanics & hydraulic machines



Course File ANﬁAc Anurag

Afw)A

(An Autonomous Institution)

Department of Civil Engineering
LESSON PLAN (U-1)

Lesson No: 9,10,11 Duration of Lesson: 2hr30 MIN

Lesson Title: Coplanar Systems and Spatial Systems — Vector cross product, Support reactions different
beam, different types of loading

Instructional / Lesson Objectives:

e To make students To identify an appropriate structural system and work comfortably with basic
engineering mechanics and types of loading & support conditions that act on structural systems

e To familiarize students on concepts of System of Forces-Coplanar Forces-Components in Space.

e Tounderstand studentsthe Free Body Diagrams-Direction of Force Equations of Equilibrium of
Coplanar Systems and Spatial Systems.

e To provide information on Types of friction — Limiting friction — Laws of Friction — static and
Dynamic Frictions— Angle of Friction.

Teaching AIDS :PPTs, Digital Board, Black Board
Time Management of Class

5 min for taking attendance

10 for revision of previous class
120 min for lecture delivery

15 min for doubts session

Assignment / Questions:
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 &1,3..)

Refer assignment-| & tutorial-l sheets.

Signature of faculty

AY: 2023-24 I1 B.Tech Il Sem solid mechanics & hydraulic machines



Course File ANﬁAc Anurag

Afw)A

(An Autonomous Institution)

Department of Civil Engineering

LESSON PLAN (U-1)

Lesson No: 12,13 Duration of Lesson: 1hr40 MIN

Lesson Title: Types of friction — Limiting friction — Laws of Friction, static and Dynamic Frictions— Angle
of Friction —Cone of limiting friction

Instructional / Lesson Objectives:

e To make students To identify an appropriate structural system and work comfortably with basic
engineering mechanics and types of loading & support conditions that act on structural systems

e To familiarize students on concepts of System of Forces-Coplanar Forces-Components in Space.

e Tounderstand students the Free Body Diagrams-Direction of Force Equations of Equilibrium of
Coplanar Systems and Spatial Systems.

e To provide information on Types of friction — Limiting friction — Laws of Friction — static and
Dynamic Frictions— Angle of Friction.

Teaching AIDS : Black Board
Time Management of Class

5 min for taking attendance

10 for revision of previous class
80 min for lecture delivery

5 min for doubts session

Assignment / Questions:
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 &1,3..)

Refer assignment-| & tutorial-l sheets.

Signature of faculty

AY: 2023-24 I1 B.Tech Il Sem solid mechanics & hydraulic machines



| A, Anurag
Course File
AT\

(An Autonomous Institution)

Department of Civil Engineering

LESSON PLAN (U-I1)

Lesson No: 1,2,3 Duration of Lesson: 2hr30 MIN

Lesson Title: Centroid And Center Of Gravity, Centroids — Theorem of Pappus, Centroids of Composite figures —
Centre of Gravity of Bodies

Instructional / Lesson Objectives:

e To understand the meaning of centers of gravity, centroids, moments of Inertiaand rigid body
dynamics

e To familiarize students Centroids — Theorem of Pappus- Centroids of Composite figures— Centre
of Gravity of Bodies.

e To understand students Concept of stress and strain- St. Venant’s Principle Stress and Strain
Diagram - Elagticity and platicity.

e To provide information on Poisson’s ratio and volumetric strain — Pure shear and Complementary
shear — Elastic moduli, Elastic constants and the relationship between them

Teaching AIDS : Black Board
Time Management of Class

5 min for taking attendance

15 for revision of previous class
120 min for lecture delivery

10 min for doubts session

Assignment / Questions:
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 &1,3..)

Refer assignment-11 & tutorial-11 shests.

Signature of faculty

AY: 2023-24 I1 B.Tech Il Sem solid mechanics & hydraulic machines



. Anurag
AT\

(An Autonomous Institution)

Course File

Department of Civil Engineering

LESSON PLAN (U-I1)

Lesson No: 4,5,6 Duration of Lesson: 2hr30 MIN

Lesson Title: Area moment of Inertiaz —polar Moment of Inertia, Theorems - Moments of Inertia of
Composite Figures, Simple Stresses And Strains Analysis

Instructional / Lesson Objectives:

e To understand the meaning of centers of gravity, centroids, moments of Inertiaand rigid body
dynamics

e Tofamiliarize students Centroids — Theorem of Pappus- Centroids of Composite figures — Centre

of Gravity of Bodies.

e Tounderstand students Concept of stress and strain- St. Venant’s Principle Stress and Strain
Diagram - Elagticity and platicity.

e To provide information on Poisson’s ratio and volumetric strain — Pure shear and Complementary

shear — Elastic moduli, Elastic constants and the relationship between them

Teaching AIDS : Black Board
Time Management of Class

5 min for taking attendance

15 for revision of previous class
120 min for lecture delivery

10 min for doubts session

Assignment / Questions:
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 &1,3..)

Refer assignment-11 & tutorial-11 shests.

Signature of faculty
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. Anurag

Course File AAU
Department of Civil Engineering
LESSON PLAN (U-11)
Lesson No: 7,8,9 Duration of Lesson: 2hr30 MIN

Lesson Title: Concept of stress and strain- St. Venant’s Principle, Elasticity and plasticity — Types of
stresses and strains-Hooke’s law, mild steel — Working stress — Factor of safety

Instructional / Lesson Objectives:

e To understand the meaning of centers of gravity, centroids, moments of Inertiaand rigid body
dynamics

e Tofamiliarize students Centroids — Theorem of Pappus- Centroids of Composite figures— Centre

of Gravity of Bodies.

e Tounderstand students Concept of stress and strain- St. Venant’s Principle Stress and Strain
Diagram - Elagticity and plasticity.

e To provide information on Poisson’s ratio and volumetric strain — Pure shear and Complementary

shear — Elastic moduli, Elastic constants and the relationship between them

Teaching AIDS :PPTs, Digital Board, Black Board
Time Management of Class

5 min for taking attendance

15 for revision of previous class
120 min for lecture delivery

10 min for doubts session

Assignment / Questions:
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 &1,3..)

Refer assignment-11 & tutorial-11 shests.

Signature of faculty

AY: 2023-24 I1 B.Tech Il Sem solid mechanics & hydraulic machines



. Anurag

Course File AAU
Department of Civil Engineering
LESSON PLAN (U-11)
Lesson No: 10,11 Duration of Lesson: 1hr40 MIN

Lesson Title: Lateral strain, Poisson’s ratio and volumetric strain, Pure shear and Complementary shear —
Elastic moduli, Elastic constants and the relationship between them

Instructional / Lesson Objectives:

e To understand the meaning of centers of gravity, centroids, moments of Inertiaand rigid body
dynamics

e Tofamiliarize students Centroids — Theorem of Pappus- Centroids of Composite figures — Centre
of Gravity of Bodies.

e To understand students Concept of stress and strain- St. Venant’s Principle Stress and Strain
Diagram - Elagticity and plasticity.

e To provide information on Poisson’s ratio and volumetric strain — Pure shear and Complementary
shear — Elastic moduli, Elastic constants and the relationship between them

Teaching AIDS : Black Board
Time Management of Class

5 min for taking attendance

5 for revision of previous class
80 min for lecture delivery

10 min for doubts session

Assignment / Questions:
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 &1,3..)

Refer assignment-11 & tutorial-11 shests.

Signature of faculty

AY: 2023-24 I1 B.Tech Il Sem solid mechanics & hydraulic machines



| A, Anurag
Course File
AT\

(An Autonomous Institution)

Department of Civil Engineering

LESSON PLAN (U-I11)

Lesson No: 1,2,3 Duration of Lesson: 2hr30 MIN

Lesson Title: Kinematics & Kinetics, Introduction — Rectilinear motion, Motion with uniform and
variable acceleration

Instructional / Lesson Objectives:

e To understand the meaning of Kinematics and kinetics of a body.

e Tofamiliarize students Rectilinear motion — Motion with uniform and variable acceleration-
Curvilinear motion.

e D’Alembert’s principle — Motion in a curved path — work, energy and power. Principle of
conservation of energy — Kinetics of arigid body in translation, rotation

e work done — Principle of work-energy — Impulse-momentum.

Teaching AIDS :PPTs, Black Board
Time Management of Class

5 mins for taking attendance

15 for revision of previous class
120 min for lecture delivery

10 min for doubts session

Assignment / Questions:
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 &1,3..)

Refer assignment-111 & tutorial-111 sheets.

Signature of faculty

AY: 2023-24 I1 B.Tech Il Sem solid mechanics & hydraulic machines



| A, Anurag
Course File
AT\

(An Autonomous Institution)

Department of Civil Engineering

LESSON PLAN (U-111)

Lesson No: 4,5,6 Duration of Lesson: 2hr30 MIN
Lesson Title: Curvilinear motion, Components of motion, Circular motion

Instructional / Lesson Objectives:

e To understand the meaning of Kinematics and kinetics of a body.

e Tofamiliarize students Rectilinear motion — Motion with uniform and variable acceleration—
Curvilinear motion.

e D’Alembert’s principle — Motion in a curved path — work, energy and power. Principle of
conservation of energy — Kinetics of arigid body in translation, rotation
e work done — Principle of work-energy — Impulse-momentum.

Teaching AIDS :PPTs, Black Board
Time Management of Class

5 mins for taking attendance

15 for revision of previous class
120 min for lecture delivery

10 min for doubts session

Assignment / Questions:
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 &1,3..)

Refer assignment-111 & tutorial-111 sheets.

Signature of faculty

AY: 2023-24 I1 B.Tech Il Sem solid mechanics & hydraulic machines



| A, Anurag
Course File
AT\

(An Autonomous Institution)

Department of Civil Engineering
LESSON PLAN (U-111)

Lesson No: 7,8,9 Duration of Lesson: 2hr30 MIN

Lesson Title: D’ Alembert’s principle,problems on D’Alembert’s principle, Motion with uniform and
variable acceleration

Instructional / Lesson Objectives:

e To understand the meaning of Kinematics and kinetics of a body.

e Tofamiliarize students Rectilinear motion — Motion with uniform and variable acceleration—
Curvilinear motion.

e D’Alembert’s principle — Motion in a curved path — work, energy and power. Principle of
conservation of energy — Kinetics of arigid body in translation, rotation
e work done — Principle of work-energy — Impulse-momentum.

Teaching AIDS : Black Board
Time Management of Class

5 mins for taking attendance

15 for revision of previous class
120 min for lecture delivery

10 min for doubts session

Assignment / Questions:
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 &1,3..)

Refer assignment-111 & tutorial-111 sheets.

Signature of faculty
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. Anurag

Course File o
Department of Civil Engineering
LESSON PLAN (U-111)
Lesson No: 10,11,12 Duration of Lesson: 2hr30 MIN

Lesson Title: Motion In A Curved Path, Power. Principle Of Conservation Of Energy, Kinetics Of A Rigid
Body In Translation

Instructional / Lesson Objectives:

e To understand the meaning of Kinematics and kinetics of a body.

e Tofamiliarize students Rectilinear motion — Motion with uniform and variable acceleration-
Curvilinear motion.

e D’Alembert’s principle — Motion in a curved path — work, energy and power. Principle of
conservation of energy — Kinetics of arigid body in translation, rotation

e work done — Principle of work-energy — Impulse-momentum.

Teaching AIDS :PPTs, Digital Board, Black Board
Time Management of Class

5 min for taking attendance

15 for revision of previous class
120 min for lecture delivery

10 min for doubts session

Assignment / Questions:
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 &1,3..)

Refer assignment-111 & tutorial-111 sheets.

Signature of faculty

AY: 2023-24 I1 B.Tech Il Sem solid mechanics & hydraulic machines



| A, Anurag
Course File
AT\

(An Autonomous Institution)

Department of Civil Engineering

LESSON PLAN (U-I11)

Lesson No: 13,14,15 Duration of Lesson: 2hr30 MIN
Lesson Title: work done, Principle of work-energy, |mpulse-momentum

Instructional / Lesson Objectives:

e To understand the meaning of Kinematics and kinetics of a body.

e Tofamiliarize students Rectilinear motion — Motion with uniform and variable acceleration-
Curvilinear motion.

e D’Alembert’s principle — Motion in a curved path — work, energy and power. Principle of
conservation of energy — Kinetics of arigid body in translation, rotation

e work done — Principle of work-energy — Impulse-momentum.

Teaching AIDS : Black Board
Time Management of Class

5 mins for taking attendance

15 for revision of previous class
120 min for lecture delivery

10 min for doubts session

Assignment / Questions:
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 &1,3..)

Refer assignment-111 & tutorial-111 sheets.

Signature of faculty

AY: 2023-24 I1 B.Tech Il Sem solid mechanics & hydraulic machines



. Anurag
AT\

(An Autonomous Institution)

Course File

Department of Civil Engineering
LESSON PLAN (U-1V)

Lesson No: 1,2,3 Duration of Lesson: 2hr30 MIN
Lesson Title: Basics Of Hydraulic Machinery, Hydrodynamic force of jets on sationary, moving flat,

inclined and curved vanes
Instructional / Lesson Objectives:

e To Study the characteristics of hydroelectric power plant

e Hydrodynamic force of jets on stationary and moving flat, inclined and curved vanes, Jet striking
centrally and at tip

e Velocity triangles at inlet and outlet, expressions for work done and efficiency.

e Elements of atypical Hydropower installation— Heads and efficiencies.

Teaching AIDS : Black Board
Time Management of Class

5 min for taking attendance

15 for revision of previous class
110 min for lecture delivery

20 min for doubts session

Assignment / Questions:
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 &1,3..)

Refer assignment-1V & tutorial-1V sheets.

Signature of faculty

AY: 2023-24 I1 B.Tech Il Sem solid mechanics & hydraulic machines



. Anurag
AT\

(An Autonomous Institution)

Course File
Department of Civil Engineering

LESSON PLAN (U-1V)

Lesson No: 4,5,6 Duration of Lesson: 2hr30 MIN

Lesson Title: Jet striking centrally and at tip, Velocity triangles at inlet and outlet, expressions for work
done and efficiency
Instructional / Lesson Objectives.

e To Study the characteristics of hydroelectric power plant

e Hydrodynamic force of jets on stationary and moving flat, inclined and curved vanes, Jet striking
centrally and at tip

e Velocity triangles at inlet and outlet, expressions for work done and efficiency.

e Elements of atypical Hydropower installation— Heads and efficiencies.

Teaching AIDS : Black Board
Time Management of Class

5 min for taking attendance

10 for revision of previous class
120 min for lecture delivery

15 min for doubts session

Assignment / Questions:
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 &1,3..)

Refer assignment-1V & tutorial-1V  shests.

Signature of faculty

AY: 2023-24 I1 B.Tech Il Sem solid mechanics & hydraulic machines



. Anurag

Course File AAU
Department of Civil Engineering
LESSON PLAN (U-1V)
Lesson No: 7,8 Duration of Lesson: 1hr40 MIN

Lesson Title: Elements of atypical Hydropower installation, Heads and efficiencies
Instructional / Lesson Objectives.

e To Study the characteristics of hydroelectric power plant
e Hydrodynamic force of jets on stationary and moving flat, inclined and curved vanes, Jet striking
centrally and at tip

e Velocity triangles at inlet and outlet, expressions for work done and efficiency.
e Elements of atypical Hydropower installation— Heads and efficiencies.

Teaching AIDS : Black Board
Time Management of Class

5 mins for taking attendance

10 for revision of previous class
80 min for lecture delivery

5 min for doubts session

Assignment / Questions:
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,34 &1,3..)

Refer assignment-1V & tutorial-1V  shests.

Signature of faculty

AY: 2023-24 I1 B.Tech Il Sem solid mechanics & hydraulic machines



. Anurag

Course File o
Department of Civil Engineering
LESSON PLAN (U-V)
Lesson No:1,2,3 Duration of Lesson: 2hr30 MIN

Lesson Title: Urbines & Pumps, Classification of turbines — Pelton wheel, Francis turbine —
Kaplan turbine — working
Instructional / Lesson Objectives:

e To Study the Design of hydraulic machinery.
e To familiarize students on Classification of turbines — Pelton wheel — Francis turbine —Kaplan
turbine
e To understand students the Governing of turbines,Performance of turbines
e To provide information on lassification — work done — Manometric head— minimum starting speed
— losses and efficiencies — specific speed
Teaching AIDS : Black Board
Time Management of Class

5 min for taking attendance

20 for revision of previous class
110 min for lecture delivery

15 min for doubts session

Assignment / Questions:
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 &1,3..)

Refer assignment-V & tutorial-V shests.

Signature of faculty

AY: 2023-24 I1 B.Tech Il Sem solid mechanics & hydraulic machines



. Anurag

Course File o
Department of Civil Engineering
LESSON PLAN (U-V)
Lesson No:4,5,6 Duration of Lesson: 2hr30 MIN

Lesson Title: velocity diagram, work done and efficiency, Governing of turbines,Performance, Pump
installation details — classification
Instructional / L esson Objectives.

e To Study the Design of hydraulic machinery.
e To familiarize students on Classification of turbines — Pelton wheel — Francis turbine —Kaplan
turbine
e To understand students the Governing of turbines,Performance of turbines
e To provide information on lassification — work done — Manometric head— minimum starting speed
— losses and efficiencies — specific speed
Teaching AIDS : Black Board
Time Management of Class

5 min for taking attendance

15 for revision of previous class
110 min for lecture delivery

20 min for doubts session

Assignment / Questions:
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 &1,3..)

Refer assignment-V & tutorial-V shests.

Signature of faculty

AY: 2023-24 I1 B.Tech Il Sem solid mechanics & hydraulic machines



. Anurag

Course File o
Department of Civil Engineering
LESSON PLAN (U-V)
Lesson No:7,8,9 Duration of Lesson: 2hr30 MIN

Lesson Title: work done — Manometric head— minimum starting speed, losses and efficiencies — specific
speed, Multistage pumps — pumps in parallel
Instructional / Lesson Objectives.

e To Study the Design of hydraulic machinery.

e To familiarize students on Classification of turbines — Pelton wheel — Francis turbine —Kaplan
turbine

e To understand students the Governing of turbines,Performance of turbines

e To provide information on lassification — work done — Manometric head— minimum starting speed
— losses and efficiencies — specific speed

e Teaching AIDS :PPTs, Black Board

Time Management of Class

5 min for taking attendance

15 for revision of previous class
120 min for lecture delivery

10 min for doubts session

Assignment / Questions:
(Note: Mention for each question the relevant Objectives and Outcomes Nos.1,2,3,4 &1,3..)

Refer assignment-V & tutorial-V shests.

Signature of faculty

AY: 2023-24 I1 B.Tech Il Sem solid mechanics & hydraulic machines



Course File

Department of Civil Engineering

ASSIGNMENT -1

This Assignment corresponds to Unit No. 1

. Anurag
AT\

(An Autonomou

s Institution)

Question : Objective | Outcome
No. Question No. No.
1 Explain the various system of forces with neat sketch 1 1
2 Define force ,moment 1 1
3 Define couple 1 1
Signature of HOD Signature of faculty

Date:

AY:2023-24 I1 B.Tech Il Sem

Date:

solid mechanics & hydraulic machines




Course File

Department of Civil Engineering

ASSIGNMENT -2

This Assignment corresponds to Unit No. 2

. Anurag
AT\

(An Autonomou

s Institution)

Question : Objective | Outcome
No. Question No. No.

1 State and prove theorems of pappus 2 2
Draw the stress strain curve for mildsteel. With neat sketch and

2 . 2 2
salient features

3 Define stress and strain 2 2

Signature of HOD Signature of faculty

Date:

AY:2023-24 I1 B.Tech Il Sem

Date:

solid mechanics & hydraulic machines




Course File

Department of Civil Engineering

ASSIGNMENT -3

This Assignment corresponds to Unit No. 3

. Anurag
AT\

(An Autonomou

s Institution)

Question : Objective | Outcome
No. Question No. No.
1 Derive the x-t,v-t,and a-t relationship for uniformly accelerated 3 3
motion.
2 Define acceleration,velocity and time. 3 3
Signature of HOD Signature of faculty

Date:

Date:

AY:2023-24 I1 B.Tech Il Sem
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Course File

Department of Civil Engineering

ASSIGNMENT -4

This Assignment corresponds to Unit No. 4

. Anurag
AT\

(An Autonomou

s Institution)

Question : Objective | Outcome
No. Question No. No.

Derive the expression for force exerted by a jet on a stationary

1 4 4
worked plate.
A jet of water of diameter 50mm strikes a fixed plate in such a

5 way that the angle between the plate and the jet is 30 degrees.the 4 4
force exerted in the direction of the jet 1471.5N.determine the
rate of flow of water.
Explain about hydroelectric power plant in detail and its

3 N 4 4
application.

Signature of HOD Signature of faculty

Date:

AY:2023-24 I1 B.Tech Il Sem

Date:

solid mechanics & hydraulic machines




Course File

Department of Civil Engineering

ASSIGNMENT -5

This Assignment corresponds to Unit No. 5

. Anurag
AT\

(An Autonomou

s Institution)

Question : Objective | Outcome
No. Question No. No.
1 Explain the constant working principle of pelton wheel turbine. 5 5
2 Explain about draft tube. 5 5
3 Explain about multistage centrifugal pmp. 5 5
Signature of HOD Signature of faculty

Date:

Date:

AY:2023-24 I1 B.Tech Il Sem

solid mechanics & hydraulic machines




. Anurag
AT\

(An Autonomous Institution)

Course File

Department of Civil Engineering

TUTORIAL -1

This tutorial correspondsto Unit No. 1 (Objective Nos.: 1, Outcome Nos.: 1)

Q1. Which of he following is a branch of mechanics
a) staticsand kinetics  b) staticsand dynamics  ¢) kinematics and dynamics  d) kinetics and
kinematics

Q2. Which of the following is avector quantity
a) density b) mass c) volume d) acceleration

Q3. Which of the following forces do not cause the rotation.
a) non-parallel b) non concurrent c) parallel d) concurrent

Q4. How many types of supportsin beams

a1l b2 )3 d4
Signature of HOD Signature of faculty
Date: Date:

AY: 2023-24 I1 B.Tech Il Sem solid mechanics & hydraulic machines



. Anurag
AT\

(An Autonomous Institution)

Course File

Department of Civil Engineering

TUTORIAL -2

This tutorial correspondsto Unit No. 2 (Objective Nos.: 2, Outcome Nos.: 2)

Q1. The point through which the whole weight of the body act is called....
a) inertial point b) centre of gravity  ¢) centroid d) central point

Q2. Which point on the stress strain curve occurs after the proportionality limit
a) upper yield point b) lower yield point c) elastic limit d) ultimate point

Q3.theratio of lateral strain to longitudinal strain is called

a) bulk modulus b) youngs modulus C) poissonsratio  d) none of
these

Signature of HOD Signature of faculty
Date: Date:

AY: 2023-24 I1 B.Tech Il Sem solid mechanics & hydraulic machines



. Anurag
AT\

(An Autonomous Institution)

Course File

Department of Civil Engineering

TUTORIAL SHEET -3

This tutorial correspondsto Unit No. 3 (Objective Nos.: 3, Outcome Nos.: 3)

Q1.when the motion of the body is confined to only one plane the motion is said to be

a) plane motion b) rectilinear motion c) curvilinear motion d) none of the above
Q2 ... is the simplest type of motion and is long a straight line path.
a) curvilinear motion b) rectilinear motion

¢) plane motiond) all of the above

Q3. Displacement of abody isa

a) scalar b) vector ¢) scalar and vector d) none of the mentioned
Signature of HOD Signature of faculty
Date: Date:

AY: 2023-24 I1 B.Tech Il Sem solid mechanics & hydraulic machines



. Anurag
AT\

(An Autonomous Institution)

Course File

Department of Civil Engineering

TUTORIAL -4

This tutorial correspondsto Unit No. 4 (Objective Nos.: 3, Outcome Nos.: 3)
Q1l.the force exerted by a jet on avane is determined by

a) energy conservation principle b) momentum principle

C) continuity principle d) none of the above

Q2. The linear momentum equation is based on
a) eulers egations b) newtons third law c) Bernoulli equation d) newtons second law

Q3. Penstock is a pipe carrying water from

a) turbine to tailrace b) intake to turbine C) reservoir to intake  d) none of these
Signature of HOD Signature of faculty
Date: Date:

AY: 2023-24 I1 B.Tech Il Sem solid mechanics & hydraulic machines



. Anurag
ATS\A

(An Autonomous Inst itution

Course File

Department of Civil Engineering

TUTORIAL SHEET -5

This tutorial correspondsto Unit No. 5 (Objective Nos.: 5, Outcome Nos.: 5)

QL.the flow of water tangentially in
a) pelton wheel b) francis trbine
¢) Kaplan and francisturbine  d) all of the above

Q2. Francisturbineis

a) inward flow reaction turbine b) inward flow and impulse c) outward flow reaction turbine
d)outward flow impulse turbine

Q3. The function of draft tube is

a)to increase the working head b) to recover a portion of the kinetics  ¢) both d) none of the
above

Signature of HOD Signature of faculty

Date: Date:

AY: 2023-24 I1 B.Tech Il Sem solid mechanics & hydraulic machines



| A, Anurag
Course File
AT\

(An Autonomous Institution)

Department of Civil Engineering

EVALUATION STRATEGY

Target (9

a. Percentageof Pass : 95%

Assessment Method (S) (Maximum Marks for evaluation are defined in the Academic Regulations)

a Daily Attendance
b. Assignments

Online Quiz (or) Seminars

o

d. Continuous Internal Assessment
e. Semester / End Examination

List out any new topic(s) or any innovation you would like to introduce in teaching the subjects in this
semester

Case Study of any one existing application

Signature of HOD Signature of faculty

Date Date

AY: 2023-24 I1 B.Tech Il Sem solid mechanics & hydraulic machines



. Anurag
AT\

(An Autonomous Institution)

Course File
Department of Civil Engineering

COURSE COMPLETION STATUS

Actual Date of Completion & Remarks if any

. Objective No. | Outcome No.
Units Remarks Achieved | Achieved
Unit 1 completed on 27.02.2024 1 1
Unit 2 completed on 14.03.2024 2 2
Unit 3 completed on 22.04.2024 3 3
Unit 4 completed on 06.05.2024 4 4
Unit 5 completed on 11.06.2024 5 5

Signature of HOD Signature of faculty
Date: Date:

AY: 2023-24 I1 B.Tech Il Sem solid mechanics & hydraulic machines




Course File

A Anurag
AT\
(An Autonomous Institution)

Department of Civil Engineering

M appings

1. Course Objectives-Cour se Outcomes Relationship Matrix

(Indicate the relationships by mark “X’)

Course-Outcomes
1 2 3 4 5
Course-Objectives
1 H M
2 H
3 H
4 H
5 H
2. Course Outcomes-Program Outcomes (POs) & PSOs Relationship Matrix
(Indicate the relationships by mark “X”)
utcomes
a b c d e f g h i ] k P?O Pgo
C-Outcomes
1 H M H
2 M H M H H
3 H M M M
4 M H M
5 H

AY:2023-24 I1 B.Tech Il Sem

solid mechanics & hydraulic machines




Course File

A, Anurag
AT\
(An Autonomous Institution)

Department of Civil Engineering

Rubric for Evaluation

Unsatisfactory Developing Satisfactory Exemplary
Performance Criteria
1 2 3 4
. Collects some
Does not collect any Collectsvery little : . Collectsagreat deal
Re&rﬁ;g?ﬁ at%ither information that information some rzaos stcrlggtjgznt% of Information all
relatesto thetopic relates to thetopic topic relatesto thetopic

Fulfill team role’s duty

Does not perform
any duties of

Performs very little

Performsnearly all

Performs all duties of

. duties. duties. assigned team role.
assignedteamrole.
Always relieson Rarely does the Usu_al ly doesthe Alw_ays does the
Share Equall othersto do the assigned work - often assigned work - assigned work
qually 9 o rarely needs without having to be
work. needs reminding. g )
reminding. reminded
. Isawaystalking— | Usualy doing most of Listens, but .

Listen t;;)tther team never dlowsanyone | thetalking--rarely sometimestalks | - stzjs; Z;goslﬁﬁaks a

s elseto speak. alows otEers to too much. :
AY: 2023-24 I1 B.Tech Il Sem solid mechanics & hydraulic machines




.wﬁt{: Anur ag .Nw‘ﬁu;éﬁmé ‘ﬁd‘

.‘- e ., I A ML s i L EGE iy mROE
A dulginusreps bl om0 7 TS Brprreagld (WY Howsud. Bunmom [Gaa, Telinosns — L8 3064
IAEYrGedd By mICTE. wn L & Aiiimieo b3 JTum wwryp pnumpnr In +H1 OBRISNNZIETA

1T B.TECH [V SEMESTER 1 MID EXAMINATIONS - AFRIT. 2624

Eranch : B.Tech. (EEE} Sabject : Solid Mechanics & Hydraulic Max. Marks : 00
Date: (V1. DL THmy Fad Machines, ME401ES Time : 1% pe
FART - A
ANSWER ALL QUESTIONS 10 X 1M = 10M
Mo Question o BTL
1. forges are called concurent when their linegs of action mestin ¢ ) CQal L1
{A) opepeinl  (B) twopoints  (C). diffevent plane (D). perpendicular plane
2 hovw many suppeort reaction for fxed suppeott L) C0ol L1
(A1 (I5).2 (L3 (D)4
A state unil explain vanpmon's theorem Col L1
4. Detime terms 1) system of forces i) Resultant Col L]
5, stale perpendicolar axis thaomms with neat sketch. C0d L1
G, stats Hooke's Low. 02 L1
) the ratio of lateral strain o longimodinal soain is known as (] 02 1.1
(A} voungs itedolus  (B) aoodulus of elasticity (C). Both (0¥, poissons ratio
. whal ig the example of ductile material [} o032 L1
(A} plass {B) wood (€). castiton  {[¥) mild sicel
o, Diffrentiate the kinematics and kinerics. o Ll
10. Graphical representation of the displacement .velocity and [ ) i Ll

acceleration with fime 12 known as
{A), displacemeni-time curve  (BY. medtion comves (O Yelouily time corve (D). acceleration

time curve
PART - B
ANSWER ANY FOLUR A X EM =3M
QN Oestion ' CO BTL
11, Baplain various gystem of forces with neat sketel, L L3
12. find the resultant of the forces as shown in figure e angle it ]| 3

makes willy X-axis.
200N ¥ 250N
\ 4

|H:'_H 1"“*1-.”5“
A TR
13. Derive the realtionship betwoen modulus of clasteitdE) and o L3
miedalus of dgidibe().
14. Dyaw the stress «gtramn curve for mild stocl and explaim the oz L3
galient featares.
I5. Explain abuut displacement-time curve,velociby -time curve o3 L3
la. a motorist 13 wavelling at 30 kmph o~hen he obzonqes o traffic o3 L4

light 20W) 13 ahead of ham tums red. the wathe hight 19 moed o
stay rod for 10 scc.if the motomst wishes to pasa the hght
willout stopping, just as it turos yweeen 2 determine the
required uniform descleration of the maotor (&) the speed of the
motor as it passes the light.
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1 B.TECH 1¥ SEMESTER H MLD EXAMINATIONS - JUNE 2024

Branch : B.Tech. (EEE} Max. Murks : 300
Drate : 18-Jun-2024 Bezsion : Mornimg Timie : 120 Man
Subject : Solld Mechanics & Hydraulic Muchimes, ME401ES
PART - &
ANSWER ALL THE QUESTIONS 10 X ik = 10M
O.MNoe Queston 0 BTL
1. sludy of e body i motion with comsidering fonees is known as {1 0 Lz
(Al kinemates (B kinelics  {C). Bath (D) oene of the abowe
2 The parlicles move vlong curved pard is known as (. O L1
{A)L curvilinewr motion (B reclilinear imotion (), plane in motion  {12). none of the above
3. the muin unil in hydroelectine power { ) g L]
{A). turbine  (B). ml reservor  (C) valve (D) taileace
d. force exered by Lhe jel on & plane which may be stacionary or moving is { 3 Ccoa L2
e et
{A) Impact of 1ot {B). vane (T} bralung et (D). All of Lhe aboye
X The force exericd by the jet onoa vae is delennined by £ L0d Ll

{ A ). encrgy conservation principle  {B). momentum principle  {C) confinuity principle (D9,
none of the ahove

[ Inis the ratio of power peak factor to installed capacity of the plant {0 it L1
fA) wtilization taetor  (BY. posk factor  [O7). capacity (cwar (D). All ol the abowe

T. reaction mrhine 15 wsed for 03 O3 Ll
(AL Jow head  (R), high head {3 low bead and high discharge (D). Iigh haad omd Low
discharse

B. Drait tube is o [} COs L1

[A) A pipe gradually increasing area  (B) A pipe graduslly decreasing area  {C). Bith  {D).
Moume ol Lthe above

4. The flow of water tacgentially m ) C0s L1
(A} pelton wheel  (B) Framsis  (C), Kaplan o propeller mrbing  (12%, none of the above
10.  which among the Tollewitng control the flow rate () C5 L1
(AL valve (B pump  {C) head (D). tank pipe
FART-B
ANSWER ANY FOHUR 4 X 5h =20M
D.No  (uestion COo BIL
1]1. Explain impuls: momentum principle. K] L1
12, Two weights 300N pod 200N wre connecied by a thread and move along, X L]

a rough horizontal plane under the action of & force 400 applied @ the
first wedpht of 800 N_The coefficient of friction bebwesn the sliding
surfape of the veights and the plane 15 4.3 Detecmine the ncoeleration of
the weights and the tension in the thread wsing [ Alsmber's prnciple.

13 find the force exerted by 3 jet of water of dismeler 75mm on a COd L3
stationary fAal plate when the jet strikes the plate oormally with welociny
of Hemnisee.
4. Lleqave the force exensd by the 21 on inclined fal plate Cod 1.z
15.  Explain the Multistape cenmifogal pump with impeller pamallal and 05 L2

serics with neat skerch.
Page -1



16.  Explain bricfly ahout Franzis torbing with neat diageam, COh L2

Paga : 2



Programme: BTech

Course: Solid Mechanics And Hydraulic M achines

Continuous Internal Assessment (R-22)

Year: |1

Course: Theory

A.Y: 2023-24

Section: A Faculty Name: N.SATISH

Mid - | Mid - | Avg of Avg of Viva | Total

Nameof the| | [l [Mid-l & | Assignme | Assignment |Assg.-| &

SNo.| H.T.No. Student | Mark |Mark | Mid-11 | nt-1(5) | -11(5) | Assg-lI (5\)/‘("33) (Aé)B*

s(30) [s(30) | (A) (B)

1 | 22c11a0001 |VEISMA 50 | g | o9 5 5 5 5 30
Aravind

2 | 22c11A0202 B0t 20 | 20 | 20 5 5 5 5 30
Hymavathi
Karnati

3 | 22C11A0203 |Narapa 18 | 19 | 19 5 5 5 5 29
Reddy

4 | 22c11A0204 |[BOI2 18 | 17 | 18 5 5 5 5 28
Narendra

5 | 22c11a0005 [BodaRaul | o o 1 g 5 5 5 5 28
Nayak

6 | 22c11a0206 [BNUKYA 23 | 24 | 24 5 5 5 5 34
Rajesh
Shaik

7 | 22C11A0207 |2 26 | 29 | 28 5 5 5 5 38
Madavarapu

8 | 22C11A0208 |Vinay 21 | 19 | 20 5 5 5 5 30
Kumar

9 | 23c15A0001 |APNiIEsh 2% | 23| 25 5 5 5 5 35
Suda
Bhanu

10 | 23C15A0202 |Prakash 13 | 19 | 16 5 5 5 5 26
Komera
Bhargavi

11 | 23C15A0203 |Priya 20 | 25 | 23 5 5 5 5 33
Pillalamarri

12 | 23c15A0204 |COUthAMI 1 o0 | o9 28 5 5 5 5 38
Kanaparthi

13 | 23c15A0205 [Sath 23 | 2| 23 5 5 5 5 33
Sriram
Karthik

14 | 23C15A0206 (o 2% | 23| 25 5 5 5 5 35
Muni

15 | 23C15A0207 23 | 23| 23 5 5 5 5 33
Banavath
Nikhil

16 | 23C15A0208 . o4 | 20 | 2 5 5 5 5 32
Nadigama

17 | 23c15A0200 |PrUtVIFEl | o0 1 o5 | o5 5 5 5 5 35
Jadhav




18 | 23c15A0210 |RASSWAT | o0 | o0 | og 5 5 38
Borlakunta

19 | 23c15A0211 |38 BabU | o 1 o5 | 5 5 5 31
Shaik
Srivardhan

20 | 23c15A0212 |TVEE | o5 | 27 | 26 5 5 36

21 | 23C15A0213 |TejaPolla | 27 | 19 | 23 5 5 33

No. of Absentees: NIL

Total Strength: 21

Signature of Faculty

Signature of HoD
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jb’- NN - concusdent

plane is Known as coplaney fosce
systern .

diffesent Plane (5 known as

E':piaTﬂ MagiouS system of foace with neat sketch.

/ Fogce - Exteanal eneagy zequized to move abody faom one
| ploce to onothes place is known as foace.

systern of foaces - When two o8 mMoE  fogces acting on
o body 18 knowh as system of foxces .

V. Non- pagallel .

5
ﬂpinnE'a' T I oa Egﬂiemﬂes, lie

N +he some

A. coplaney B. ™~on coplaned

i. collinegs i Con cusdent "
i. con cuggent ; i pazallel

it poxallel li. Non- concuzzent

—.....}F'
Fi'&"‘"
— Fs

NON- Coplanes - n a system all +he Foaces Iine in the

Fa

non - ::c:anﬁea Foznce -

coplones con cuzzent -

intexsect at a CoMmMOnN point 15

—t Fa

-

mpfunear collined = All Fozces eting in the same

plane and it lies in the some plane
F

All Fogces actHmg in the some plane bt H-aeH one
F
|

Known as chﬂnea con cugzent foACE.

Fa -E:.

F”I

_."'FI!:.F':.,
#




KL, -

coplanea. pazallel - [l the foaces octing in tha®

S0Me plane but Hwey aze pﬂamlel ._O: A '{é’g
t0 each pothey. i Fa '

b

T

Al fozees acting in the same plane. but they aze
|Neithes pazoles nox  intedsect \
at a pomt .

ofF foBce
. jl. M= Fx'iﬂ/
Eités = s .,zzmwm

Knéwn as anbiclockwrse moment and it is  faken as

coplanes non cusvent & non pazallel -

Define Fodce and moment and Couple ?

Foace |- Extesnal eneygy zequised +o0 meve o body fzomn
one place to anothes place is kmown as Force -

Moment of foyce i~ It is the pAoduct of Fodee and
Pe¥pendiculay  distance

of Iime of action of fosce
15 EKNOWN  gs ]

moment _of fouce “"" i

drstance
It moment dotates about Clockeoise dizecHpon 15 Enouwn
as negafive .

IF moment wotates about anficlockwise dizection is

p_,

e

POSItive . i
couple = Two pasaliel foxrces egual a;?

rmagnitude in opposite disectron and
Pedated by definile diskance aze set

4+ e Frv e (T Y 1= i
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te ond paove theoserns of pappus

; |
PPUS t*hﬂae_r"_ﬂﬁ — It 12 used to calculote azeas and |
olumes .
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