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HYDRAULCSAND HYDRAULIC MACHINERY
Course code: CE404PC L/T/P/C: 3/0/0/3
Il Year || Semester

UNIT-I: Open Channel Flow —I: Introduction to Open channel flow-Comparison between open channel
flowandpipeflow,Classificationofopenchannel flows,V elocitydistribution.Uniformflow—Characteristics of
uniform flow, Chezy’s, Manning’s and Bazin formulae for uniform flow —Factors affecting Manning’s
Roughness Coefficient, Most economical sections, Computation of Uniform flow, normal depth. Critical
Flow: Specific energy, Specific force —critical depth -computation of critical depth —critical, subcritical and
supercritical flows-Channel transitions.

UNIT-11: Open Channé Flow —I1: Non-uniform flow —Gradually Varied Flow -Dynamic equation for
G.V.F; Classification of channel bottom slopes-Classification and characteristics of Surface profiles—
Computation of water surface profiles by Numerical and Analytical approaches. Direct step method.
Rapidly varied flow: Elements and characteristics (Length and Height) of Hydraulic jump in rectangular
channel-Types, applications and location of hydraulic jump, efficiency hydraulic jump, Energy dissipation
and other uses — Positive and Negative Surges (Theory only).

UNIT-I1I: Dimensional Analysisand Hydraulic Similitude: Introduction to Dimensions, Dimensional
homogeneity —Rayleigh’s method and Buckingham’s © methods —Dimensionless groups. Similitude,
Model studies, Types of models, Application of dimensional analysis and model studies to fluid flow
problems. Distorted models, Basics of Turbo 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
outlet, expressions for work Done and efficiency —Angular.

UNIT-IV: Hydraulic Turbines—I: Elements of atypical Hydro power installation —Heads and
efficiencies — 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.

Hydraulic Turbines —I1: Governing of turbines-Surge tanks — Unit and specific turbines — Unit speed-Unit
guantity —Unit power —Specific speed —Performance characteristics —Geometric similarity —Cavitations,
Selection of turbines.

UNIT-V Centrifugal Pumps. Component parts of centrifugal pumps - Pump installation details —
classification —work done -Man metric head —minimum starting speed —losses and efficiencies —specific
speed. Multistage pumps —pumps in parallel — performance of pumps —characteristic curves -NPSH —
Cavitations. Reciprocating pumps-Working, discharge, and slip indicator diagrams.

TEXTBOOKS:

1. Fluid Mechanics by Modi and Seth, Standard Book House.

2. Fluid Mechanics and Hydraulic machines by Manish Kumar Goyal, PHI learning Private Limited, 2015
3. Open channel flow by V.T. Chow (McGraw Hill Book Company).

4. Fluid Mechanics and Hydraulic machines by R. K. Bansal, Lakshmi Publications House Pvt. Ltd.
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REFERENCE BOOKS:

1. Fluid Mechanicsby R. C. Hibbeler, Pearson India Education Services Pvt. Ltd

2. Fluid Mechanic & Fluid Power Engineering by D. S. Kumar (Kataria & Sons Publications Pvt.
Ltd.).

3. Introduction to Fluid Mechanics and Fluid Machines by SK Som, Gautam Biswas, Suman Chakra
borthy, Mc Graw Hill Education (India)Private Limited4 Hydraulic Machines by Banga & Sharma
( Khanna Publishers).
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AR AR AR A AR A AN
: : : : :25 3:10 4:00
Monday H&HM H&HM
Tuesday
Wednesday H&HM
Thursday
Friday H&HM
Saturday H&HM
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Vision of theInstitute

To be a premier Ingtitute 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 aworld- 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.
e To transform into qualitative and ethically strong professional engineers through research and
Development.
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Program Educational Objectives (B.Tech —CIVIL)

Graduateswill be ableto

PEO1: To provide knowledge in mathematics, science and engineering principles for a successful Career
in sectors of civil engineering and allied industry and/or higher education.

PEO2: To develop an ability to identify, formulate, solve problems along with adequate analysis, Design,
synthesizing and interpretation skills in civil engineering systems.

PEO3: To exhibit professionalism, ethics, communication skills and team work in their profession and
engaged in lifelong learning of contemporary civil engineering trends.

Program Outcomes (B.Tech — CIVIL)

Engineering Graduateswill be able to:

PO 1: An ability 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 ahility 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 GI 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 able to:
S.No Objectives
1 | To define the fundamental principles of water conveyance in open channels.

2 | To Discuss and analyze the open channels in uniform and non-uniform flow
conditions.

3 | To Study the characteristics of hydroelectric power plant and its components.

4 | To analyze and design of hydraulic machinery and its modelling.

5 | Todiscuss about pumps and its classification.

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

S.No Outcomes

1 Apply their knowledge of fluid mechanics in addressing problems in open channels and
hydraulic machinery.

2. Understand and solve problems in uniform, gradually and rapidly varied flows in open
Channel in steady state conditions.

3. Apply dimensional analysis and to differentiate the model, prototype and similitude

Conditions for practical problems.

Get the knowledge on different hydraulic machinery devices and its principles that will be
utilized In hydropower development and for other practical usages.

To understand about pumps and its classification.

o &

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):
e The Course syllabus iswritten into number of learning objectives and outcomes.
e Every student will be given an assessment plan, criteria for assessment, scheme of evaluation and
grading method.
e TheLearning 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, counsellor, facilitator, motivator and not just as ateacher alone

Signature of HOD Signature of faculty

Date: Date:
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S. Duration (Date)

Description From To

Total No.
of Periods

UNIT - I:

Open Channel Flow — |: Introduction to Open channel flow-
Comparison between open channel flow and pipe flow,
Classification of open channel flows, Velocity distribution.
Uniform flow — Characteristics of uniform flow, Chezy’s,
Manning’s and Bazin formulae for uniform flow — 05.02.2024 04.03.2024
Factors affecting Manning’s Roughness Coefficient.

Most economical sections. Computation of Uniform flow,
Normal depth. Critical Flow: Specific energy, Specific force —
critical depth - computation of critical depth — critical,

sub critical and super critical flows-Channel transitions.

19

UNIT-I1: Open Channé Flow —I1: Non-uniform flow —
Gradually Varied Flow -Dynamic equation for G.V.F;
Classification of channel bottom slopes-Classification

and characteristics of Surface profiles-Computation of

water surface profiles by Numerical and Analytical approaches.
Direct step method. Rapidly varied flow: Elements and characteristics 06.03.2024 30.03.2024
(Length and Height) of Hydraulic jump in rectangular channel-Types,
applications and location of hydraulic jump, efficiency hydraulic jump,
Energy dissipation and other uses — Positive and Negative Surges
(Theory only).

13

UNIT-III: Dimensional Analysisand Hydraulic Similitude:
Introduction to Dimensions, Dimensional homogeneity —

Rayleigh’s method and Buckingham’s © methods —
Dimensionless groups. Similitude, Model studies,

Types of models, Application of dimensional analysis

and model studiesto fluid flow problems. Distorted models, 22.04.2024 06.05.2024
Basics of Turbo Machinery: Hydrodynamic force of jets on
stationary and moving flat, inclined and Curved vanes,

Jet gtriking centrally and at tip, Velocity triangles at inlet

and outlet, expressions for work Done and efficiency —Angular.

10

UNIT-IV: Hydraulic Turbines—I: Elements of atypical Hydro power
installation —Heads and efficiencies — Classification of turbines—
Pelton wheel — Francis turbine-Kaplan turbine-working,

4. | working proportions, velocity diagram, work done and efficiency,
Hydraulic design. Draft tube —Classification, functions and efficiency.
Hydraulic Turbines—II: Governing of turbines-Surge tanks —

Unit and specific turbines — Unit speed-Unit quantity —

Unit power —Specific speed —Performance characteristics —

06.05.2024 06.06.2024

10
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Geometric similarity —Cavitations, Selection of turbines.

UNIT-V Centrifugal Pumps: Component parts of centrifugal pumps -
Pump installation details —classification —work done —-Man metric head —
minimum starting speed —losses and efficiencies —specific speed.
Multistage pumps —pumps in parallel — performance of pumps —
characteristic curves —NPSH —Cavitations. Reciprocating pumps—
Working, discharge, and slip indicator diagrams.

06.06.2024 14.06.2024 | 10

The Schedule for the whole Course / Subject is:
Total No. of Instructional periods available for the course: 62 Hours
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SCHEDULE OF INSTRUCTIONS - COURSE PLAN
Objectives
Unit | Lesson No. of : : & References
No. | No. Date Periods Topics/ Sub-Topics Outcomes | (Textbook, Journal)
Nos.
Fluid Mechanics
. 1 and Hydraulic
1 05.02.2024 1 Syllabus overview 1 machines by R. K.
Bansal
Fluid Mechanics
Unit-1: Open channel flow- 1 and Hydraulic
2 07.02.2024 1 introduction 1 machines by R. K.
Bansal
Difference between 1 Z::éll ?_IM dfcazﬁrl cs
3 12.02.2024 1 Open channel & closed or h'y b
ipe flow 1 machines by R. K.
P Bansal
Fluid Mechanics
12.02.2024 Classifications of open 1 and Hydraulic
4 & 2 channel flow 1 machines by R. K
13.02.2024 YRR
Bansal
Fluid Mechanics
Discharge through open 1 and Hydraulic
S 14.02.2024 1 channel by chezy’s formula 1 machines by R. K.
1 Bansal
' Fluid Mechanics
Problems on chezy’s and 1 and Hydraulic
6 16.02.2024 2 empirical formula 1 machines by R. K.
Bansal
Fluid Mechanics
Bazin’s formula & it’s 1 and Hydraulic
! 17.02.2024 1 problems 1 machines by R. K.
Bansal
Fluid Mechanics
Ganguillet- kutter formula 1 and Hydraulic
8 19.02.2024 1 & manning’s formula 1 machines by R. K.
Bansal
Problems on Ganguillet- 1 grl]léli';/l d?canﬁgl cs
9 19.02.2024 1 kutter formula & manning’s 1 machines by R. K.
formula
Bansal
21.02.2024 . Flud Mechanics
10 & 5 Most economical sections Y
1 machines by R. K.
28.02.2024
Bansal
11 0.1.03.2024 1 Critical depth, critical 1 Fluid Mechanics
AY: 2022-23 I1 B.Tech Il Sem Hydraulics and hydraulic machinery
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velocity 1 and Hydraulic
machines by R. K.
Bansal
Fluid Mechanics
12 01.03.2024 Specific energy& specific 1 and I—!ydraulic
T energy curve 1 machines by R. K.
Bansal
critical, Fluid Mechanics
Sub critical and super 1 and Hydraulic
13 04.03.2024 critical flows-Channel 1 machines by R. K.
transitions. Bansal
1 | 06.03.2024 Open Channel Flow — 11 Y
: 2 machines by R. K.
Non-uniform flow
Bansal
Fluid Mechanics
: 2 and Hydraulic
2 07.03.2024 Gradually Varied Flow 5 machines by R. K.
Bansal
Fluid Mechanics
Dynamic equation for 2 and Hydraulic
3 | 07.03.2024 GV.F 2 machines by R. K.
Bansal
Fluid Mechanics
Classification of channel 2 and Hydraulic
4 11.03.2024 bottom slopes 2 machines by R. K.
Bansal
12.03.2024 Classification and Fluid Mechanics
o 2 and Hydraulic
5 5 & characteristics of Surface 5 machines by R. K
: 13.03.2024 profiles YRR
Bansal
Numerical and Analytical , Flud Mechanics
6 | 15.03.2024 approaches - Direct sep 1
2 machines by R. K.
method.
Bansal
15.03.2024 Hydraulic jump in Ruid Mechanics
2 and Hydraulic
7 & rectangular channel- 5 machines bv R. K
16.03.2024 derivation y B
Bansal
Fluid Mechanics
Types, applications of 2 and Hydraulic
8 18.03.2024 hydraulic jump 2 machines by R. K.
Bansal
Efficiency and energy 5 Zrl]lé'i'y d?cazﬁr(];l cs
9 18.03.2024 dissi pattlo_rllJ r?1f hydraulic 5 machines by R. K.
Jump Bansal
10 22.03.2024 location of hydraulic jJump 2 Fluid Mechanics
AY: 2022-23 I1 B.Tech Il Sem Hydraulics and hydraulic machinery
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2 and Hydraulic
machines by R. K.
Bansal
Fluid Mechanics
Positive and Negative 2 and Hydraulic
1 30.03.2024 Surges 2 machines by R. K.
Bansal
UNIT —111: Fluid Mechanics
Dimensional Analysis and 3 and Hydraulic
1| 22042024 Hydraulic Similitude: 3 machines by R. K.
Introduction to Dimensions Bansal
Fluid Mechanics
Dimensional 3 and Hydraulic
2 24.04.2024 Homogeneity 3 machines by R. K.
Bansal
Fluid Mechanics
Buckingham’s © methods, 3 and Hydraulic
3 24.04.2024 problems 3 machines by R. K.
Bansal
Fluid Mechanics
Rayleigh’s method, 3 and Hydraulic
4 25.04.2024 problems 3 machines by R. K.
Bansal
Fluid Mechanics
Model studies, Types of 3 and Hydraulic
S 26.04.2024 models. 3 machines by R. K.
Bansal
3 Similitude, Application of 3 Zrl:él(lj_")\//l dercazﬁr(]:l cs
6 26.04.2024 dimensional analysis and 3 machines by R. K.
Bansal
Distorted models, model 3 Zrl:él(lj_'M dercazﬁr(]:l cs
7 | 01.05.2024 studies to Y
fluid flow problems 3 machines by R. K.
Bansal
Hydrodynamic force of jets 3 zrl]lé'?_'M d?cazﬁrc];l cs
8 02.05.2024 on stationary and moving o
flat & moving flat plate 3 machines by R. K.
Bansal
inclined and Fluid Mechanics
Curved vanes, jet griking 3 and Hydraulic
9 04.05.2024 centrally and at tip, 3 machines by R. K.
Velocity triangles at inlet Bansal
and outlet
Fluid Mechanics
Expressions for work 3 and Hydraulic
10 06.05.2024 Done and efficiency 3 machines by R. K.
Bansal
AY: 2022-23 I1 B.Tech Il Sem Hydraulics and hydraulic machinery
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UNIT - 1V: Fluid Mechanics
Hydraulic Turbines— I: 4 and Hydraulic
1 06.05.2024 Elements of atypical 4 machines by R. K.
Hydropower installation Bansal
Fluid Mechanics
Heads and efficiencies of 4 and Hydraulic
2 06.05.2024 hydraulic turbines 4 machines by R. K.
Bansal
Fluid Mechanics
3 | 07.05.2024 Classification of turbines 4 and Hydraulic
4 machines by R. K.
Bansal
Fluid Mechanics
velocity diagram, work 4 and Hydraulic
4 07.05.024 done and efficiency 4 machines by R. K.
Bansal
Fluid Mechanics
and Hydraulic
Draft tube, Classification 4 machines by R. K.
5 03.06.2024 of draft tube 4 Bansal Fluid
Mechanics and
4, Hydraulic machines
by R. K. Bansal
Fluid Mechanics
functions and efficiency of 4 and Hydraulic
6 03.06.2024 draft tube 4 machines by R. K.
Bansal
Fluid Mechanics
Hydraulic Turbines— I1: 4 and Hydraulic
! 03.06.2024 Governing of turbines 4 machines by R. K.
Bansal
Fluid Mechanics
Surge tanks, Unit and 4 and Hydraulic
8 04.06.2024 specific turbines 4 machines by R. K.
Bansal
Fluid Mechanics
Unit quantity, Performance 4 and Hydraulic
9 05.06.2024 characteristics 4 machines by R. K.
Bansal
Geometric similarity, 4 ;lélﬂ'Md?Cazﬁrg cs
10 | 06.06.2024 Cavitations, Selection of Y
: 4 machines by R. K.
turbines.
Bansal
UNIT -V Fluid Mechanics
Centrifugal Pumps: 5 and Hydraulic
5. 1 06.06.2024 Component parts of 5 machines by R. K.
centrifugal pumps Bansal
2 06.06.2024 Pump installation details 5 Fluid Mechanics
AY: 2022-23 I1 B.Tech Il Sem Hydraulics and hydraulic machinery
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and Hydraulic
machines by R. K.
Bansal

07.06.2024

classification —
work done

U1 Ol

Fluid Mechanics
and Hydraulic
machines by R. K.
Bansal

07.06.2024

Manometric head —
minimum starting speed

U1 Ol

Fluid Mechanics
and Hydraulic
machines by R. K.
Bansal

10.06.2024

losses and efficiencies

Fluid Mechanics
and Hydraulic
machines by R. K.
Bansal

10.06.2024

Specific speed.

U1 o1

Fluid Mechanics
and Hydraulic
machines by R. K.
Bansal

10.06.2024

Multistage pumps

o1 o1

Fluid Mechanics
and Hydraulic
machines by R. K.
Bansal

11.06.2024

pumps in parallel —
performance of pump

Fluid Mechanics
and Hydraulic
machines by R. K.
Bansal

14.06.2024

NPSH —
Cavitations

o1 o1

Fluid Mechanics
and Hydraulic
machines by R. K.
Bansal

10

14.06.2024

Reciprocating pumps —
Working, discharge, and
dip indicator diagrams

o1 Ol

Fluid Mechanics
and Hydraulic
machines by R. K.
Bansal

Signature of HOD

Date:

Note:

1. Ensurethat all topics specified in the course are mentioned.
2. Additiona topics covered, if any, may also be specified in bold.

3. Mention the corresponding course objective and outcome numbers against each topic.

AY:2022-23

I1 B.Tech Il Sem

Signature of faculty

Date:

Hydraulics and hydraulic machinery




. Anurag

CourseFile L e
Department of Civil Engineering
SCHEDULE OF INSTRUCTIONS: UNIT -1 PLAN
Objectives
lIJ\lr(l)i.t - n Date P?io(gs Topics/ Sub-Topics Outf:)m&s (Texﬁjifi?ggﬁ nal)
- Fluid I\/_Iechani(_:s and
1| os02204 | 1 Syllabus overview . Hyd";‘s"lf_ rgzcnks‘gl‘&‘ by
_ Fluid Mgchanics and
5 07.02.2024 1 Unit-1: I(z{)r((a)r; lcjztgfltggel flow- 1 gyiragleﬁ Sr;]achln&s by
, Fluid Mechanics and
3 | 12022024 | 1 | Open Br;gnerqi?f ﬁ&%gr pipe . g?’ﬂfa;!gs’;mhi”% by
flow
4 12'022024 5 Classifications of open channel 1 Ellyé?at/ll ?g?nagcﬁ:;dby
13.02.2024 flow 1 R. K. Bansal
Fluid Mechanics and
s | e | 1| DmetmnEm |1 Mooty
1 , Fluid M gchanics and
o | wozam |z | Pelemorsenied |3 | Ryl pnsty
' . Fluid Mgchanic; and
. 17.02.2024 1 Bazm’; r{())ggl;qlg & it’s 1 gyﬂra;lal‘g Sr(:lllachlnes by
. Fluid Mgchanics and
oo | 1 | CTMKmwomas |1 pdadc sty
. Fluid Mgchanics and
o | ascoae | 1| POMSTGEMME k|3 e ety
Fluid Mechanics and
10 &Zéggzzggg 4 5 Most economical sections 1 gyﬂragl’cllﬁsr;}achl nes by
11 | 01032024 | 1 | Critical depth, critical velocity : E';é?a“lﬂ.egmﬁf :‘;dby
AY: 2022-23 Il B.Tech Il Sem Hydraulics and hydraulic machinery
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R. K. Bansal
Fluid Mechanics and
Specific energy& specific 1 Hydraulic machines by
12 01.03.2024 energy curve 1 R. K. Bansal
i L | e,
13 04.03.2024 Sub critical and super critical 1 RyK Bansal y
flows-Channel transitions. T
Signature of HOD Signature of faculty
Date: Date:
Note:

1. Ensurethat all 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 againgt each topic.
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SCHEDULE OF INSTRUCTIONS: UNIT -Il PLAN
. Objectives &
Unit L esson No. of . . References
No. No. Date Periods Topics/ Sub-Topics Oult\lcgsm&s (Textbook, Journal)
Fluid Mechanics and
UNIT - II: > Hydraulic machines
1 06.03.2024 1 Open Channel Flow — I1: Non- 5 by R. K. Bansal
uniform flow
Fluid Mechanics and
5 Hydraulic machines
2 07.03.2024 1 Gradually Varied Flow 5 by R. K. Bansal
Fluid Mechanics and
5 Hydraulic machines
3 07.03.2024 1 Dynamic equation for G.V.F 5 by R. K. Bansal
Fluid Mechanics and
e L Hydraulic machines
Classification of channel 2
4 11.03.2024 1 bottom slopes 5 by R. K. Bansal
) Fluid Mechanics and
' 12.03.2024 Classification and 2 Hydraulic machines
5 & 2 characteristics of Surface 5 by R. K. Bansal
13.03.2024 profiles
Fluid Mechanics and
Numerical and Analytical 2 Hydraulic machines
6 15.03.2024 1 approaches - Direct step 5 by R. K. Bansal
method.
Fluid Mechanics and
15.03.2024 Hvdraulic iump in 5 Hydraulic machines
! & 2 rectan u>llar chanrJ]eI- gerivation 2 by R. K. Bansal
16.03.2024 9
Fluid Mechanics and
" Hydraulic machines
8 | 18.03.2024 1 Types, applications of 2 by R. K. Bansal
hydraulic jJump 2
Efficiency and energy 2 Fluid Mechanics and
9 18.03.2024 1 dissipation of hydraulic jump 2 Hydraulic machines
AY: 2022-23 I1 B.Tech Il Sem Hydraulics and hydraulic machinery
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by R. K. Bansal
Fluid Mechanics and
5 Hydraulic machines
10 22.03.2024 1 location of hydraulic jJump > by R. K. Bansal
Fluid Mechanics and
> Hydraulic machines
11 30.03.2024 1 Positive and Negative Surges 5 by R. K. Bansal
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 againgt each topic.
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SCHEDULE OF INSTRUCTIONS: UNIT —I1l1 PLAN
. Objectives &
Unit L esson No. of . . References
No. No. Date Periods Topics/ Sub-Topics Oult\lcgsm&s (Textbook, Journal)
UNIT —111: Fluid Mechanics and
Dimensional Analysis and 3 Hydraulic machines
1| 2042024 | 1 Hydraulic Similitude: 3 by R. K. Bansal
Introduction to Dimensions
Dimensional 3 Fluid Mechanics and
2 24.04.2024 1 Homooeneit 3 Hydraulic machines
genaity by R. K. Bansal
) , Fluid Mechanics and
3 24.04.2024 1 BuCkmgh?gE)lsé;;nethOds’ g Hydraulic machines
P by R. K. Bansal
3 Fluid Mechanics and
4 25.04.2024 1 Rayleigh’s method, problems 3 Hydraulic machines
by R. K. Bansal
. Fluid Mechanics and
5 26.04.2024 1 Model Strﬁgﬁgypes of g Hydraulic machines
3 by R. K. Bansal
' Similitude, Application of 3 Fluid Mechanics and
6 26.04.2024 1 dimensional analysis and 3 Hydraulic machines
by R. K. Bansal
Distorted models, model 3 Fluid Mechanics and
7 01.05.2024 1 studies to 3 Hydraulic machines
fluid flow problems by R. K. Bansal
Hydrodynamic force of jets on 3 Fluid Mechanics and
8 02.05.2024 1 stationary and moving flat & 3 Hydraulic machines
moving flat plate by R. K. Bansal
inclined and Fluid Mechanics and
Curved vanes, jet griking 3 Hydraulic machines
9 04.05.2024 1 centrally and at tip, Velocity 3 by R. K. Bansal
triangles at inlet and outlet
Expressions for work 3 Fluid Mechanics and
10 | 06.05.2024 1 Dg’ne oo 2 Hydraulic machines
Y by R. K. Bansal
Signature of HOD Signature of faculty
Date: Date:

Note:

1. Ensurethat al topics specified in the course are mentioned.
2. Additiona 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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couserle AfS)), T
Department of Civil Engineering
SCHEDULE OF INSTRUCTIONS: UNIT -1V PLAN
. Objectives &
Unit L esson No. of . . References
No. No. Date Periods Topics/ Sub-Topics Oult\lcgsm&s (Textbook, Journal)
UNIT - 1V: 4 Fluid Mechanics and
1 06.05.2024 1 Elements of atypical 4 Hydraulic machines
Hydropower installation by R. K. Bansal
L Fluid Mechanics and
2 06.05.2024 1 Heaﬁs d?naﬂliftlﬁlrﬁ?r?f of j Hydraulic machines
y by R. K. Bansal
4 Fluid Mechanics and
3 07.05.2024 1 Classification of turbines 4 Hydraulic machines
by R. K. Bansal
velocity diagram, work done 4 Fluid Mechanics and
4 07.05.024 1 and efficiénc 4 Hydraulic machines
Y by R. K. Bansal
Fluid Mechanics and
Draft tube , Classification of . pydraulic machines
5 03.06.2024 1 draft tube y B
4 Mechanics and
4. Hydraulic machines
by R. K. Bansal
functions and efficiency of 4 Fluid Mechanics and
6 03.06.2024 1 draft tube 4 Hydraulic machines
by R. K. Bansal
. . ) Fluid Mechanics and
7 03.06.2024 1 Hé’g\rﬁe‘r"r:ﬁ] T‘(‘);bt'lrj‘fé r;a's' j Hydraulic machines
d by R. K. Bansal
. . Fluid Mechanics and
8 | 04.06.2024 1| Suree ta“kfhfb?r'];a”d specific j Hydraulic machines
by R. K. Bansal
. : Fluid Mechanics and
9 | 05.06.2024 1 Unit q‘éﬁggéezzfig;mame j Hydraulic machines
by R. K. Bansal
Geometric similarity, 4 Fluid Mechanics and
10 06.06.2024 1 Cavitations, Selection of 4 Hydraulic machines
turbines. by R. K. Bansal
Signature of HOD Signature of faculty
Date: Date:
Note:
1. Ensurethat al topics specified in the course are mentioned.
2. Additiona 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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Department of Civil Engineering
SCHEDULE OF INSTRUCTIONS: UNIT -V PLAN
. Objectives &
Unit L esson No. of . . References
No. No. Date Periods Topics/ Sub-Topics Oult\lcgsm&s (Textbook, Journal)
UNIT -V Fluid Mechanics and
Centrifugal Pumps: 5 Hydraulic machines
1 06.06.2024 1 Component parts of centrifugal 5 by R. K. Bansal
pumps
5 Fluid Mechanics and
2 06.06.2024 1 Pump installation details 5 Hydraulic machines
by R. K. Bansal
classification — 5 Fluid Mechanics and
3 07.06.2024 1 work done 5 Hydraulic machines
by R. K. Bansal
. . Fluid Mechanics and
4 | 07.06.2024 1 Manometric head —minimum S Hydraulic machines
starting speed > by R. K. Bansal
5 Fluid Mechanics and
5 10.06.2024 1 losses and efficiencies 5 Hydraulic machines
5, by R. K. Bansal
o Fluid Mechanics and
6 10.06.2024 1 Specific speed. g Hydraulic machines
by R. K. Bansal
5 Fluid Mechanics and
7 10.06.2024 1 Multistage pumps 5 Hydraulic machines
by R. K. Bansal
umps in parallel — 5 Fluid Mechanics and
8 11.06.2024 1 Erforl?nancpe o o . Hydraulic machines
P pump by R. K. Bansal
Fluid Mechanics and
9 | 14.06.2024 1 Cl:vFi)tSa:ilo_ns g Hydraulic machines
by R. K. Bansal
Reciprocating pumps — 5 Fluid Mechanics and
10 14.06.2024 1 Working, discharge, and dlip 5 Hydraulic machines
indicator diagrams by R. K. Bansal
Signature of HOD Signature of faculty
Date: Date:

Note:
1. Ensurethat all topics specified in the course are mentioned.
2. Additiona topics covered, if any, may also be specified in bold.
3. Mention the corresponding course objective and outcome numbers against each topic.

AY:2022-23 I1 B.Tech Il Sem
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. Anurag

s | T
Department of Civil Engineering
LESSON PLAN (U-I)
Lesson No: 01, 02 Duration of Lesson: 1 hr 40 min

Lesson Title: Introduction to Open channel flow

Instructional / Lesson Objectives:

e To make students understand Comparison between open channel flow and pipe flow

e To familiarize students on Chezy’s, Manning’s and Bazin formulae

e Tounderstand students the concept of most economical sections, Specific energy, Channel
transitions.

e To provide information on Specific force, critical, sub critical & super critical flow.

Teaching AIDS: PPTs, Digital Board
Time Management of Class

2 mins for taking attendance
83 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-1 sheets

Signature of faculty

AY: 2022-23 I1 B.Tech Il Sem Hydraulics and hydraulic machinery
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Department of Civil Engineering
LESSON PLAN (U-I)
Lesson No: 03, 04 Duration of Lesson: 2 hr 30 min

Lesson Title: Difference between open channel & closed or pipe flow, Classifications of open channel flow

Instructional / Lesson Objectives:

e To make students understand Comparison between open channel flow and pipe flow

e To familiarize students on Chezy’s, Manning’s and Bazin formulae

e Tounderstand students the concept of most economical sections, Specific energy, Channel
transitions.

e To provide information on Specific force, critical, sub critical & super critical flow.

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

3 mins for taking attendance

12 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.1,2,34 & 1,3.)

Refer assignment — | & tutorial-1 sheets

Signature of faculty

AY: 2022-23 I1 B.Tech Il Sem Hydraulics and hydraulic machinery



. Anurag

course e AfW\ ) EETEEEE
Department of Civil Engineering
LESSON PLAN (U-1)
Lesson No: 05, 06 Duration of Lesson: 2 hr 30 min

Lesson Title: Discharge through open channel by chezy’s formula, Problems on chezy’s and empirical
formula

Instructional / Lesson Objectives:

e To make students understand Comparison between open channel flow and pipe flow

e To familiarize students on Chezy’s, Manning’s and Bazin formulae

e Tounderstand students the concept of most economical sections, Specific energy, Channel
transitions.

e To provide information on Specific force, critical, sub critical & super critical flow.

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

3 mins for taking attendance

12 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-1 sheets

Signature of faculty

AY: 2022-23 I1 B.Tech Il Sem Hydraulics and hydraulic machinery



. Anurag

s | T
Department of Civil Engineering
LESSON PLAN (U-I)
Lesson No: 07, 08 Duration of Lesson: 1 hr 40 min

Lesson Title: Bazin’s formula & it’s problems, Ganguillet- kutter formula & manning’s formula

Instructional / Lesson Objectives:

e To make students understand Comparison between open channel flow and pipe flow

e To familiarize students on Chezy’s, Manning’s and Bazin formulae

e Tounderstand students the concept of most economical sections, Specific energy, Channel
transitions.

e To provide information on Specific force, critical, sub critical & super critical flow.

Teaching AIDS: PPTs, Digital Board
Time Management of Class

2 mins for taking attendance
83 min for the lecture delivery
15 min for doubts session

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

Refer assignment — | & tutorial-1 sheets

Signature of faculty

AY: 2022-23 I1 B.Tech Il Sem Hydraulics and hydraulic machinery



. Anurag

CourseFile o
Department of Civil Engineering
LESSON PLAN (U-1)
Lesson No: 09, 10 Duration of Lesson: 6 hr

Lesson Title: Discharge through open channel by chezy’s formula, Problems on chezy’s and empirical
formula

Instructional / Lesson Objectives:

e To make students understand Comparison between open channel flow and pipe flow

e To familiarize students on Chezy’s, Manning’s and Bazin formulae

e Tounderstand students the concept of most economical sections, Specific energy, Channel
transitions.

e To provide information on Specific force, critical, sub critical & super critical flow.

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

20 mins for taking attendance
50 for revision of previous class
180 min for lecture delivery

50 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-1 sheets

Signature of faculty

AY: 2022-23 I1 B.Tech Il Sem Hydraulics and hydraulic machinery



. Anurag

courserle AfW\ ) EETEEEE
Department of Civil Engineering
LESSON PLAN (U-1)
Lesson No: 11, 12 Duration of Lesson: 1 hr 40 min

Lesson Title: Critical depth, critical velocity, Specific energy& specific energy curve
Instructional / Lesson Objectives:

e To make students understand Comparison between open channel flow and pipe flow

e To familiarize students on Chezy’s, Manning’s and Bazin formulae

e Tounderstand students the concept of most economical sections, Specific energy, Channel
transitions.

e To provide information on Specific force, critical, sub critical & super critical flow.

Teaching AIDS: PPTs, Digital Board
Time Management of Class

2 mins for taking attendance
83 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-1 sheets

Signature of faculty

AY: 2022-23 I1 B.Tech Il Sem Hydraulics and hydraulic machinery



. Anurag

course e AfW\ ) EETEEEE
Department of Civil Engineering
LESSON PLAN (U-1)
Lesson No: 13 Duration of Lesson: 50 min

Lesson Title: critical, Sub critical and super critical flows-Channel transitions.
Instructional / Lesson Objectives:

e To make students understand Comparison between open channel flow and pipe flow

e Tofamiliarize students on Chezy’s, Manning’s and Bazin formulae

e Tounderstand students the concept of most economical sections, Specific energy, Channel
transitions.

e To provide information on Specific force, critical, sub critical & super critical flow.

Teaching AIDS: PPTs, Digital Board
Time Management of Class

2 mins for taking attendance
40 min for the lecture delivery
8 min for doubts session

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

Refer assignment — | & tutorial-1 sheets

Signature of faculty

AY: 2022-23 I1 B.Tech Il Sem Hydraulics and hydraulic machinery
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Department of Civil Engineering
LESSON PLAN (U-I1I)
Lesson No: 01, 02 Duration of Lesson: 1 hr 40 min

Lesson Title: Non-uniform flow, Gradually Varied Flow

Instructional / Lesson Objectives:

To make students understand the Non-uniform flow, channel bottom slopes, surface profiles
To familiarize students on hydraulic jump, types of surges

To understand students the types of non-uniform flow, hydraulic jump

To provide information on solution for Gradually Varied Flow, hydraulic jJump

Teaching AIDS: PPTs, Digital Board
Time Management of Class

2mins for taking attendance

13 for revision of previous class
70 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-11 & tutorial-I1 sheets.

Signature of faculty

AY: 2022-23 I1 B.Tech Il Sem Hydraulics and hydraulic machinery
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Department of Civil Engineering
LESSON PLAN (U-II)
Lesson No: 03, 04 Duration of Lesson: 1 hr 40 min

Lesson Title: Dynamic equation for G.V.F, Classification of channel bottom slopes

Instructional / Lesson Objectives:

To make students understand the Non-uniform flow, channel bottom slopes, surface profiles
To familiarize students on hydraulic jump, types of surges

To understand students the types of non-uniform flow, hydraulic jump

To provide information on solution for Gradually Varied Flow, hydraulic jJump

Teaching AIDS: PPTs, Digital Board
Time Management of Class

2mins for taking attendance

13 for revision of previous class
70 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-11 & tutorial-11 sheets.

Signature of faculty

AY: 2022-23 I1 B.Tech Il Sem Hydraulics and hydraulic machinery
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Department of Civil Engineering
LESSON PLAN (U-11)
Lesson No: 05, 06 Duration of Lesson: 2 hr 30 min

Lesson Title: Classification and characteristics of Surface profiles, Numerical and Analytical approaches -
Direct step method.

Instructional / Lesson Objectives:

To make students understand the Non-uniform flow, channel bottom slopes, surface profiles
To familiarize students on hydraulic jump, types of surges

To understand students the types of non-uniform flow, hydraulic jump

To provide information on solution for Gradually Varied Flow, hydraulic jJump

Teaching AIDS: PPTs, Digital Board
Time Management of Class

3 mins for taking attendance

12 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-11 & tutorial-11 sheets.

Signature of faculty

AY: 2022-23 I1 B.Tech Il Sem Hydraulics and hydraulic machinery
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Department of Civil Engineering
LESSON PLAN (U-I1I)
Lesson No: 07, 08 Duration of Lesson: 2 hr 30 min

Lesson Title: Hydraulic jump in rectangular channel- derivation, Types, applications of hydraulic jump

Instructional / Lesson Objectives:

To make students understand the Non-uniform flow, channel bottom slopes, surface profiles
To familiarize students on hydraulic jump, types of surges

To understand students the types of non-uniform flow, hydraulic jump

To provide information on solution for Gradually Varied Flow, hydraulic jJump

Teaching AIDS: PPTs, Digital Board
Time Management of Class

3 mins for taking attendance

12 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-11 & tutorial-11 sheets.

Signature of faculty

AY: 2022-23 I1 B.Tech Il Sem Hydraulics and hydraulic machinery
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Department of Civil Engineering
LESSON PLAN (U-11)
Lesson No: 09, 10 & 11 Duration of Lesson: 2 hr 30 min

Lesson Title: Efficiency and energy dissipation of hydraulic jump, location of hydraulic jump, Positive and
Negative Surges

Instructional / Lesson Objectives:

To make students understand the Non-uniform flow, channel bottom slopes, surface profiles
To familiarize students on hydraulic jump, types of surges

To understand students the types of non-uniform flow, hydraulic jump

To provide information on solution for Gradually Varied Flow, hydraulic jJump

Teaching AIDS: PPTs, Digital Board
Time Management of Class

3 mins for taking attendance

12 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.1,2,34 & 1,3.)

Refer assignment-11 & tutorial-11 sheets.

Signature of faculty

AY: 2022-23 I1 B.Tech Il Sem Hydraulics and hydraulic machinery
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Department of Civil Engineering
LESSON PLAN (U-I11)
Lesson No: 01, 02 Duration of Lesson: 1 hr 40 min

Lesson Title: Introduction to Dimensions, Dimensional Homogeneity

Instructional / Lesson Objectives:

To make students understand the dimensions, dimensionless groups, types of similarities, models
To familiarize students on dimensions, hydrodynamic forces on plates

To understand students the dimensional homogeneity-Rayleigh’s & bucking pie methods

To provide information on solution for dimensionless groups, models, hydrodynamic forces on
plates

Teaching AIDS: PPTs, Digital Board
Time Management of Class

2mins for taking attendance

13 for revision of previous class
70 min for lecture delivery

15 min for doubts session

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

Refer assignment-11 & tutorial-11 sheets.

Signature of faculty

AY: 2022-23 I1 B.Tech Il Sem Hydraulics and hydraulic machinery
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Department of Civil Engineering
LESSON PLAN (U-111)
Lesson No: 03, 04 Duration of Lesson: 1 hr 40 min

Lesson Title: Buckingham’s © methods, problems, Rayleigh’s method, problems

Instructional / Lesson Objectives:

To make students understand the dimensions, dimensionless groups, types of similarities, models
To familiarize students on dimensions, hydrodynamic forces on plates

To understand students the dimensional homogeneity-Rayleigh’s & bucking pie methods

To provide information on solution for dimensionless groups, models, hydrodynamic forces on
plates

Teaching AIDS: PPTs, Digital Board
Time Management of Class

2mins for taking attendance

13 for revision of previous class
70 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-11 & tutorial-11 sheets.

Signature of faculty

AY: 2022-23 I1 B.Tech Il Sem Hydraulics and hydraulic machinery
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Department of Civil Engineering
LESSON PLAN (U-111)
Lesson No: 05, 06 Duration of Lesson: 1 hr 40 min

Lesson Title: Model studies, Types of models, Similitude, Application of dimensional analysis

Instructional / Lesson Objectives:

To make students understand the dimensions, dimensionless groups, types of similarities, models
To familiarize students on dimensions, hydrodynamic forces on plates

To understand students the dimensional homogeneity-Rayleigh’s & bucking pie methods

To provide information on solution for dimensionless groups, models, hydrodynamic forces on
plates

Teaching AIDS: PPTs, Digital Board
Time Management of Class

2mins for taking attendance

13 for revision of previous class
70 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-11 & tutorial-11 sheets.

Signature of faculty

AY: 2022-23 I1 B.Tech Il Sem Hydraulics and hydraulic machinery
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Department of Civil Engineering
LESSON PLAN (U-111)
Lesson No: 07, 08 Duration of Lesson: 1 hr 40 min

Lesson Title: Distorted models, model studies to fluid flow problems, Hydrodynamic force of jets on
stationary and moving flat & moving flat plate

Instructional / Lesson Objectives:

To make students understand the dimensions, dimensionless groups, types of similarities, models
To familiarize students on dimensions, hydrodynamic forces on plates

To understand students the dimensional homogeneity-Rayleigh’s & bucking pie methods

To provide information on solution for dimensionless groups, models, hydrodynamic forces on
plates

Teaching AIDS: PPTs, Digital Board
Time Management of Class

2mins for taking attendance

13 for revision of previous class
70 min for lecture delivery

15 min for doubts session

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

Refer assignment-11 & tutorial-11 sheets.

Signature of faculty

AY: 2022-23 I1 B.Tech Il Sem Hydraulics and hydraulic machinery
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Department of Civil Engineering
LESSON PLAN (U-111)
Lesson No: 09, 10 Duration of Lesson: 1 hr 40 min

Lesson Title: inclined and curved vanes, jet striking centrally and at tip, Velocity triangles at inlet and
outlet, expressions for work done and efficiency

Instructional / Lesson Objectives:

To make students understand the dimensions, dimensionless groups, types of similarities, models
To familiarize students on dimensions, hydrodynamic forces on plates

To understand students the dimensional homogeneity-Rayleigh’s & bucking pie methods

To provide information on solution for dimensionless groups, models, hydrodynamic forces on
plates

Teaching AIDS: PPTs, Digital Board
Time Management of Class

2mins for taking attendance

13 for revision of previous class
70 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-11 & tutorial-11 sheets.

Signature of faculty

AY: 2022-23 I1 B.Tech Il Sem Hydraulics and hydraulic machinery
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Department of Civil Engineering
LESSON PLAN (U-1V)
Lesson No: 01, 02 Duration of Lesson: 1 hr 40 min

Lesson Title: Elements of atypical Hydropower installation, Heads and efficiencies of hydraulic turbines

Instructional / Lesson Objectives:

e To make students understand the Hydropower plant installation, types of turbines
e To familiarize students on heads and efficiencies of turbines

e To understand students the velocity diagrams, work done and efficiency, unit quantises, cavitations,
draft tube

e To provide information on solution heads, efficiency, velocity triangles

Teaching AIDS: PPTs, Digital Board
Time Management of Class

2mins for taking attendance

13 for revision of previous class
70 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-11 & tutorial-11 sheets.

Signature of faculty

AY: 2022-23 I1 B.Tech Il Sem Hydraulics and hydraulic machinery
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Department of Civil Engineering
LESSON PLAN (U-1V)
Lesson No: 03, 04 Duration of Lesson: 1 hr 40 min

Lesson Title: Classification of turbines, velocity diagram, work done and efficiency

Instructional / Lesson Objectives:

e To make students understand the Hydropower plant installation, types of turbines
e To familiarize students on heads and efficiencies of turbines

e To understand students the velocity diagrams, work done and efficiency, unit quantises, cavitations,
draft tube

e To provide information on solution heads, efficiency, velocity triangles

Teaching AIDS: PPTs, Digital Board
Time Management of Class

2mins for taking attendance

13 for revision of previous class
70 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-11 & tutorial-11 sheets.

Signature of faculty

AY: 2022-23 I1 B.Tech Il Sem Hydraulics and hydraulic machinery
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Department of Civil Engineering
LESSON PLAN (U-1V)
Lesson No: 05, 06 Duration of Lesson: 1 hr 40 min

Lesson Title: Draft tube, Classification of draft tube, Draft tube , Classification of draft tube

Instructional / Lesson Objectives:

e To make students understand the Hydropower plant installation, types of turbines
e To familiarize students on heads and efficiencies of turbines

e Tounderstand students the velocity diagrams, work done and efficiency, unit quantises, cavitations,
draft tube

e To provide information on solution heads, efficiency, velocity triangles

Teaching AIDS: PPTs, Digital Board
Time Management of Class

2mins for taking attendance

13 for revision of previous class
70 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-11 & tutorial-11 sheets.

Signature of faculty

AY: 2022-23 I1 B.Tech Il Sem Hydraulics and hydraulic machinery
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Department of Civil Engineering
LESSON PLAN (U-1V)
Lesson No: 07, 08 Duration of Lesson: 1 hr 40 min

Lesson Title: Hydraulic Turbines— 11: Governing of turbines, Surge tanks, Unit and specific turbines

Instructional / Lesson Objectives:

e To make students understand the Hydropower plant installation, types of turbines
e To familiarize students on heads and efficiencies of turbines

e To understand students the velocity diagrams, work done and efficiency, unit quantises, cavitations,
draft tube

e To provide information on solution heads, efficiency, velocity triangles

Teaching AIDS: PPTs, Digital Board
Time Management of Class

2mins for taking attendance

13 for revision of previous class
70 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-11 & tutorial-11 sheets.

Signature of faculty

AY: 2022-23 I1 B.Tech Il Sem Hydraulics and hydraulic machinery
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Department of Civil Engineering
LESSON PLAN (U-1V)
Lesson No: 09, 10 Duration of Lesson: 1 hr 40 min

Lesson Title: Unit quantity, Performance characteristics, Geometric similarity, Cavitations, Selection of
turbines.

Instructional / Lesson Objectives:

e To make students understand the Hydropower plant installation, types of turbines

e Tofamiliarize students on heads and efficiencies of turbines

e Tounderstand students the velocity diagrams, work done and efficiency, unit quantises, cavitations,
draft tube

e To provide information on solution heads, efficiency, velocity triangles

Teaching AIDS: PPTs, Digital Board
Time Management of Class

2mins for taking attendance

13 for revision of previous class
70 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-11 & tutorial-11 sheets.

Signature of faculty

AY: 2022-23 I1 B.Tech Il Sem Hydraulics and hydraulic machinery
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(An Autonomous Institution)

Department of Civil Engineering
LESSON PLAN (U - V)
Lesson No: 01, 02 Duration of Lesson: 1 hr 40 min
Lesson Title: Component parts of centrifugal pumps, Pump installation details

Instructional / Lesson Objectives:

e To make students understand the centrifugal pumps, reciprocating pumps
e Tofamiliarize students on heads and efficiencies of pumps

e To understand students the specific speed, work done and efficiency, performance & characteristic
curves of pumps

e To provide information on solution manometric heads, efficiency, minimum starting speed of the
pumps.

Teaching AIDS: PPTs, Digital Board
Time Management of Class

2mins for taking attendance

13 for revision of previous class
70 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-11 & tutorial-11 sheets.

Signature of faculty

AY: 2022-23 I1 B.Tech Il Sem Hydraulics and hydraulic machinery
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(An Autonomous Institution)

Department of Civil Engineering
LESSON PLAN (U - V)
Lesson No: 03, 04 Duration of Lesson: 1 hr 40 min
Lesson Title: classification of pumps & work done, Manometric head —minimum starting speed

Instructional / Lesson Objectives:

e To make students understand the centrifugal pumps, reciprocating pumps
e Tofamiliarize students on heads and efficiencies of pumps

e To understand students the specific speed, work done and efficiency, performance & characteristic
curves of pumps

e To provide information on solution manometric heads, efficiency, minimum starting speed of the
pumps.

Teaching AIDS: PPTs, Digital Board
Time Management of Class

2mins for taking attendance

13 for revision of previous class
70 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-11 & tutorial-11 sheets.

Signature of faculty

AY: 2022-23 I1 B.Tech Il Sem Hydraulics and hydraulic machinery
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AT\

(An Autonomous Institution)

Department of Civil Engineering
LESSON PLAN (U - V)
Lesson No: 05, 06 Duration of Lesson: 1 hr 40 min
Lesson Title: Losses and efficiencies, Specific speed.

Instructional / Lesson Objectives:

e To make students understand the centrifugal pumps, reciprocating pumps
e Tofamiliarize students on heads and efficiencies of pumps

e To understand students the specific speed, work done and efficiency, performance & characteristic
curves of pumps

e To provide information on solution manometric heads, efficiency, minimum starting speed of the
pumps.

Teaching AIDS: PPTs, Digital Board
Time Management of Class

2mins for taking attendance

13 for revision of previous class
70 min for lecture delivery

15 min for doubts session

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

Refer assignment-11 & tutorial-11 sheets.

Signature of faculty

AY: 2022-23 I1 B.Tech Il Sem Hydraulics and hydraulic machinery
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CourseFile ARG Anurag
AT\

(An Autonomous Institution)

Department of Civil Engineering
LESSON PLAN (U - V)
Lesson No: 07, 08 Duration of Lesson: 1 hr 40 min
Lesson Title: Multistage pumps, pumps in parallel — performance of pump

Instructional / Lesson Objectives:

e To make students understand the centrifugal pumps, reciprocating pumps
e Tofamiliarize students on heads and efficiencies of pumps

e To understand students the specific speed, work done and efficiency, performance & characteristic
curves of pumps

e To provide information on solution manometric heads, efficiency, minimum starting speed of the
pumps.

Teaching AIDS: PPTs, Digital Board
Time Management of Class

2mins for taking attendance

13 for revision of previous class
70 min for lecture delivery

15 min for doubts session

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

Refer assignment-11 & tutorial-11 sheets.

Signature of faculty

AY: 2022-23 I1 B.Tech Il Sem Hydraulics and hydraulic machinery
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AT\

(An Autonomous Institution)

Department of Civil Engineering

LESSON PLAN (U - V)
Lesson No: 09, 10 Duration of Lesson: 1 hr 40 min
Lesson Title: NPSH & Cavitation, Reciprocating pumps — Working, discharge, and slip indicator diagrams

Instructional / Lesson Objectives:

e To make students understand the centrifugal pumps, reciprocating pumps
e Tofamiliarize students on heads and efficiencies of pumps

e To understand students the specific speed, work done and efficiency, performance & characteristic
curves of pumps

e To provide information on solution manometric heads, efficiency, minimum starting speed of the
pumps.

Teaching AIDS: PPTs, Digital Board
Time Management of Class

2mins for taking attendance

13 for revision of previous class
70 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-11 & tutorial-11 sheets.

Signature of faculty

AY: 2022-23 I1 B.Tech Il Sem Hydraulics and hydraulic machinery



CourseFile

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 Derive the discharge through open channel by chezy's formula 1 1
2 [llustrate the classification of open channel flows. 1 1
3 Explain briefly about specific energy & specific energy curve 1 1
Signature of HOD Signature of faculty

Date:

AY:2022-23

I1 B.Tech Il Sem

Date:

Hydraulics and hydraulic machinery
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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.

Derive the dynamic equation for gradually varied flow & 1it’s

1 assumptions. 2 2
A sluice gate discharges water into a horizontal rectangular
channel with avelocity of 6 m/s and depth of flow is0.4 m. The
width of the channel is 8 m. Determine whether a hydraulic

2 jump will occur, and if so, find its height and loss of energy per 2 2
kg of water. Also determine the power lost in the hydraulic
jump.

3 Explain different types of slopes in non uniform flow channel 2 2

Signature of HOD Signature of faculty

Date:

AY:2022-23

I1 B.Tech Il Sem

Date:

Hydraulics and hydraulic machinery
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Department of Civil Engineering

ASSIGNMENT -3

This Assignment corresponds to Unit No. 3

. Anurag
AT\

(An Autonomou

s Institution)

Question
No.

Question

Objective
No.

Outcome
No.

Using bucking pie theorem show that the velocity through a

. ) .. _ b u
circular orifice is given by V= \/ZgH %] L pVH],

where H isthe head causing flow, D isthe diameter of the
orifice, L isthe coefficient of viscosity, p is the mass density
and g isthe acceleration due to gravity.

A jet of water of diameter 75 mm moving with a velocity of 25
m/s strikes a fixed plate in such away that the angle between the
jet and plate is 60 degrees. Find the force exerted by the jet on
the platei) in the direction normal to the plate and ii) in the
direction of the jet.

A jet of water of diameter 50 mm moving with a velocity of 40
m/s, strikes a curved fixed symmetrical plate at the centre. Find
the force exerted by the jet of water in the direction of the jet is
deflected through an angle of 120 degrees at the ouitlet of the
curved plate.

Signature of HOD

Date:

AY:2022-23

Date:

I1 B.Tech Il Sem

Signature of faculty
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Department of Civil Engineering

ASSIGNMENT -4

This Assignment corresponds to Unit No. 4

. Anurag
ATS\A

(An Autonomou

sssss itution

Question : Objective | Outcome
No. Question No. No.
Define specific speed of aturbine? Derive an expression for the
1 specific speed. What is the significance of the specific speed? 4 4
Explain the following efficiencies of a turbine
A) Hydraulic efficiency
2 B) Mechanical efficiency 4 4
C) Volumetric efficiency
D) Overall efficiency
3 Define draft tube and explain its types 4 4
Signature of HOD Signature of faculty

Date:

AY:2022-23

I1 B.Tech Il Sem

Date:

Hydraulics and hydraulic machinery




. Anurag
ATS\A

(An Autonomous Inst itution

CourseFile

Department of Civil Engineering

ASSIGNMENT -5

This Assignment corresponds to Unit No. 5

Question Objective | Outcome

No. Question No. No.
1 [llustrate the classification of pumps 5 5
2 [llustrate the characteristics curves of pumps 5 5

A centrifugal pump isto discharge 0.118 m3/sec at a speed if
1450 r.p.m. Against ahead of 25 m. The impeller diameter is
3 250 mm, its width at outlet is 50 mm and mano-metric 5 5
efficiency is 75%.

Determine the vane angle at the outer periphery of the impeller.

Signature of HOD Signature of faculty

Date: Date:

AY: 2022-23 I1 B.Tech Il Sem Hydraulics and hydraulic machinery
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utonomous Institution

Department of Civil Engineering

TUTORIAL -1

This tutorial correspondsto Unit No. 1 (Objective Nos.: 1, Outcome Nos.: 1)
1. The flow characteristic of a channel does not change with time at any point. What type of flow is
it?

a) Steady flow b) Uniform flow c¢) Laminar flow d) Turbulent flow

2. The ratio of inertia force and gravitational force is called as
a) Reynolds number b) Stokes number c) Froude’s number d) Euler’s number

3. The Froude’s number for a flow in a channel section is 1. What type of flow is it?
a) Sub Critical b) Critical c) Super critical d) Tranquil

4. For a channel to be economic which of the following parameters should be minimum?
a) Wetted perimeter b) Wetted area c) Section factor d) Hydraulic depth

5. What is energy per unit head of water called as __
a) Total energy b) Specific energy c) Velocity head d) Datum head

Signature of HOD Signature of faculty

Date: Date:

AY: 2022-23 I1 B.Tech Il Sem Hydraulics and hydraulic machinery
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AT\

(An Autonomous Institution)

Department of Civil Engineering
TUTORIAL -2
This tutorial correspondsto Unit No. 2 (Objective Nos.: 2, Outcome Nos.: 2)

Q1. Which of the following assumptionsistrue in case of GV F?

a) The flow is not steady b) The streamlines are parallel

C) Pressure distribution is not hydrostatic ~ d) Channel has varying alignment and
shape

Q2. What isthe expression for the length of the backwater curve?
) L=EEvSS b)L=E>-EvS ¢C) L=E-EvS-S d) L=EEvS

Q3. Classical jump occurs when

a) Temperature changes b) Pressure changes

C) Supercritical to subcritical change d) Volumetric changes

Signature of HOD Signature of faculty
Date: Date:

AY: 2022-23 I1 B.Tech Il Sem Hydraulics and hydraulic machinery



. Anurag
AT\

(An Autonomous Institution)

CourseFile

Department of Civil Engineering

TUTORIAL -3

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

Q1. Which among the following is not a criteriato achieve similitude?

a) Geometric similarity b) Kinematic similarity

¢) Dynamic similarity d) Conditional similarity

Q2. What are the dimensions of force?

a) MLT2 b)) MLT1

c) ML2T 2 d)) ML?T?

Q3. Squareroot of the ratio of inertia force to elastic force is called as

a) Mach's Number b) Cauchy's Number

c) Botha& b d) None of the Above

Signature of HOD Signature of faculty
Date: Date:

AY: 2022-23 I1 B.Tech Il Sem Hydraulics and hydraulic machinery



. 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)
Q1. Which principle is used in Hydraulic Turbines?
a) Faraday law b) Newton’s second law

c¢) Charles law d) Braggs law

Q2. Buckets and blades used in aturbine are used to:
a) Alter the direction of water b) Switch off the turbine
c) To regulate thewind speed  d) To regenerate the power

Q3. Which type of turbine is a Francis Turbine?

a) Impulse Turbine b) Screw Turbine
¢) Reaction turbine d) Turgo turbine

Signature of HOD Signature of faculty

Date: Date:

AY: 2022-23 I1 B.Tech Il Sem Hydraulics and hydraulic machinery



. Anurag
ATS\A

(An Autonomous Inst itution

CourseFile

Department of Civil Engineering
TUTORIAL -5

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

Q1. Centrifugal pump isa
a) Turbo machinery b) Flow regulating device
c) Drafting device d) Intercooling device

Q2. Centrifugal pumps are used to transport

a) Pressure b) Speed c) Power d) Fuid

Q3. The velocity imparted by the impeller is converted into

a) Pressure energy b) Kinetic energy

¢) Momentum d) Potential energy

Signature of HOD Signature of faculty
Date: Date:

AY: 2022-23 I1 B.Tech Il Sem Hydraulics and hydraulic machinery
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s | T
Department of Civil Engineering
EVALUATION STRATEGY
Target (s)
a. Percentageof Pass :--%

Assessment Method (s) (Maximum Marks for evaluation are defined in the Academic Regulations)
a. Daily Attendance

b. Assignments

o

Online Quiz (or) Seminars
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: 2022-23 I1 B.Tech Il Sem Hydraulics and hydraulic machinery
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Department of Civil Engineering

COURSE COMPLETION STATUS

Actual Date of Completion & Remarks if any

. Anurag
ATS\A

(An Aut

ooooooooooo itution

. Objective No. | Outcome No.
Units Remarks Achieved | Achieved
Unit 1 completed on 04.03.2024 1 1
Unit 2 completed on 30.03.2024 2 2
Unit 3 completed on 06.05.2024 3 3
Unit 4 completed on 12.06.2024 4 4
Unit 5 completed on 14.06.2024 5 5

Signature of HOD Signature of faculty
Date: Date:
AY: 2022-23 I1 B.Tech Il Sem Hydraulics and hydraulic machinery




Course File
Department of Civil Engineering
M appings

1. Course Objectives-Course Outcomes Relationship Matrix
(Indicate the relationships by mark “X”)

A, Anurag
AT\
(An Autonomous Institution)

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”)

P-Outcomes
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 P?O PSO

C-Outcomes

Cco1 M M H

CO2 H L M L H M H

COo3 L M L L

Co4 M H M H M

CO5 H M M M

AY:2022-23 I1 B.Tech Il Sem

Hydraulics and hydraulic machinery




CourseFile

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
Does not perform . .
, : Performsvery little | Performsnearly all | Performsall duties of
Fulfill team role’s duty any duties of duties. duties. assigned team role.
assigned teamrole.
Always relieson Rarely does the Usu_al ly doesthe Alvv_ays does the
Share Equally othersto do the assigned work - often assigned work - assigned work
work. needs reminding. rarely ngeds without hfw' ng to be
reminding. reminded
. Isawaystaking— | Usualy doing most of Listens, but .
Listen tr%;)It;er team never dlowsanyone | thetaking--rarely sometimestalks | - stzjs; Z;goslﬁﬁaks a
elseto speak. alows otrljers to too much. :
AY: 2022-23 I1 B.Tech Il Sem Hydraulics and hydraulic machinery




e T

A Anurag LoACE A
AFEND TS e S g e

R ] R L L E L A P nine s =
| R w aHITE ke DEm @ sarijiaass Vm 08

NATIONS .
{1 BTECH IV SEMESTER 11 MID EXAMINATIONS - JUNE 2024
Branch : B.Tech. (CE) :1!-: J.H-rk;l:ianm
Date : 19-Jun-2024  Session : Afternoon - - ¢ : 120 Min
Subject : Hydraulics and Hydraulics Machinery, EA04
PART -4

ANSWER ALL THE QUESTIONS 10X IM = 10M

Q.No  Question _ ‘ 0O BTL

L. Inastationery vertical plate, the jot after striking the piste willmoye () co3 LI

on (B). Along the plate  (C). Perpendicular to the plate (D). Parallel to
striking o stationery vertical [ co3 L2

(A). In nuppusiid direct
the plate
2. Atwhat angle does the jet deflect after
plate? 0
A). 30 (B)L60 (C).90 (D). _ _
a. Em:'mn among the following which is not an efficiency of turbine? ¢ )  co4 LI
(A). Mechanical efficiency (B). Volumetric efficiency  (C). Hydraulic efficiency (D).
Electrical efficiency
4. Ina reaction turbine, the draft tube is used to e ol t ) CO4 L2
ine of water by an amount that 1s to the height of the runner outlet
i%‘;‘::hf:mzhe l.tf]glr‘.il'u prev:ntyai.rm enter the turbine  (C). To mﬂm pressure energy of
water (D). To transpart water 1o downstream
5. is ratio of volume nf water actually striking the unner () co4 (2
and volume of water supplicd to turbine. .
{A). Mechanical efficiency (B Volumetric efficiency  (€). Hydraulic efficiency (D). Overall

efficiency

6. Which kind of turbine is a Pefton Wheel turbine? { ) COd L1
(A}. Tangential flow turbine  (B). Radial flow turbine  (C), Dutward flow turbine (D). Inward
flow turbine

1. Multistage centrifugal pumps is use for which of the I'nlluwi:ng factor.. ( ) CO5 L1
{A). High head (B). High velocity  (C). High discharge (D). High cfficicncy

B. 2. The volute pumps and vortes volute pumps are pumps ( ) CO5 L1
with shaft.
(A). multistage, horizontal (B). multistage, vertical  (C). single stage, horizontal (D). single
stapge, vertica

, In centrifugal pump friction is more than reciprocating pump. ¢ 3 CO35 L2
(A). TRUE (B). FALSE (C). (D).
10,  centrifugal pump is suitable for low speed and high head in use, { ) cOs5 L2
(A). True (B) False (C). (D),
PART - B
ANSWER ANY FOUR 4 X 5M = 20M
Q.No  Question cO BTL
1. A jet of water of diameter 75 mm moving with & velocity of 25 m's co3 L3

strikes a fixed plate m such @ way that the angle between the jet ','“""1

plate 15 6 degrees. Find the force excried by the jet on the plate 1) i the

direction normal to the plate gnd ity in the direction of the jet.

mn.w the force excrted by the jet of water on the curved plate in the co3 L4
direction of the jet & work dong by the jet on the plate per second.

Page :
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Programme: B.Tech

Course: Hydraulics & Hydraulic Machinery

Continuous InternalAssessment (R-22)

Year: Il

Course: Theory

A.Y: 2023-24

Faculty Name: Mr K Upendar

S No foll No MID-I MID-l | Avg.of MID V“;e\::rc\z :i‘:‘ter Total Marks
(35M) (35M) &1l (40)
(5m)
1 21C11A0113 05 20 13 5 18
2 22C11A0101 13 22 18 5 23
3 22C11A0102 28 31 30 5 35
4 22C11A0103 14 21 18 5 23
5 22C11A0104 09 19 14 5 19
6 22C11A0105 28 34 31 5 36
7 22C11A0106 14 20 17 5 22
8 22C11A0107 09 19 14 5 19
9 23C15A0101 19 21 20 5 25
10 23C15A0102 19 26 23 5 28
11 23C15A0103 33 32 33 5 38
12 23C15A0104 14 23 19 5 24
13 23C15A0105 23 35 29 5 34

No. of Absentees: 01

Total Strength: 13

Signature of Faculty:

Signature of HoD
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DEPARTMENT OF CIVIL ENGINEERING

MID-_!!  ASSIGNMENT -~

YEAR & SEMESTER: [ = Year- | | s

HALL TICKET NO: ICISADIOS j
: STUDENT NAME: 3 - Swutki
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