_ ~ SJPNTrust's ) ) Mech. Engg. Dept.
Hirasugar Institute of Technology, Nidasoshi
: . . Course Plan
Inculcating Values, Promoting Prosperity
Approved by AICTE, Recognized by Govt.of Karnataka and Affiliated to VTU Belagavi. V SEM
Accredited at 'A' Grade by NAAC
Programmes Accredited by NBA: CSE, ECE, EEE & ME 2022-23 Odd Sem

Department of Mechanical Engineering

COURSE PLAN 2022-23

V Semester



https://hsit.ac.in/nba-accreditation-status.php

_ _ SJPNTrust's ) _ Mech. Engg. Dept.
Hirasugar Institute of Technology, Nidasoshi Course Plan
Inculcating Values, Promoting Prosperity
Approved by AICTE, Recognized by Govt.of Karnataka and Affiliated to VTU Belagavi. V SEM
Accredited at 'A' Grade by NAAC
Programmes Accredited by NBA: CSE, ECE, EEE & ME 2022-23 Odd Sem

INSTITUTE VISION
“To be a preferred institution in Engineering Education by achieving excellence in

teaching and research and to remain as a source of pride for its commitment to holistic
development of individual and society”

INSTITUTE MISSION
"To continuously strive for the overall development of students, educating them in a

state-of-the-art-infrastructure, by retaining the best practices, people and inspire them to
imbibe real time problem solving skills, leadership qualities, human values and societal

commitments, so that they emerge as competent professionals™

VISION

“To be the centre of excellence in providing education in the field of Mechanical

Engineering to produce technically competent and socially responsible engineering

graduates”

MISSION

“Educating students to prepare them for professional competencies in the broader areas
of the Mechanical Engineering field by inculcating analytical skills, research abilities
and encouraging culture of continuous learning for solving real time problems using

modern tools”
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Program Educational Objectives (PEOs)
The Graduates will be able to
PEO1: Acquire core competence in Applied Science, Mathematics and Mechanical Engineering
fundamentals to excel in professional career and higher study
PEQO2: Design, demonstrate and analyze the mechanical systems which are useful to society.
PEO3: Maintain professional & ethical values, employability skills, multidisciplinary approach & an ability
to realize engineering issues to broader social context by engaging in lifelong learning.

Program Specific Outcomes (PSOs)
PSOL1: Able to apply the basic principles of Mechanical Engineering in various practical fields to solve
societal problems by engaging themselves in many state/national level projects.
PSO2: Able to analyze and design basic mechanical system using relevant tools and techniques.
PSO03: Able to resolve contemporary issues of industries through industry institute interaction and alumni
social networks

Program Outcomes (POs)

PO1: Engineering knowledge- Apply the knowledge of mathematics, science, engineering fundamentals,
and an engineering specialization to the solution of complex engineering problems.

PO2: Problem analysis- Identify, formulate, review research literature, and analyze complex engineering
problems reaching substantiated conclusions using first principles of mathematics, natural sciences, and
engineering sciences.

PO3:Design/development of solutions- Design solutions for complex engineering problems and design
system components or processes that meet the specified needs with appropriate consideration for the
public health and safety, and the cultural, societal, and environmental considerations.

PO4:Conduct investigations of complex problems- Use research-based knowledge and research methods
including design of experiments, analysis and interpretation of data, and synthesis of the information to
provide valid conclusions.

PO5:Modern tool usage- Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modeling to complex engineering activities with an
understanding of the limitations.

PO6:The engineer and society- Apply reasoning informed by the contextual knowledge to assess societal,
health, safety, legal and cultural issues and the consequent responsibilities relevant to the professional
engineering practice.

PO7:Environment and sustainability- Understand the impact of the professional engineering solutions in
societal and environmental contexts, and demonstrate the knowledge of, and need for sustainable
development.

PO8:Ethics- Apply ethical principles and commit to professional ethics and responsibilities and norms of
the engineering practice.

PO9:Individual and team work- Function effectively as an individual, and as a member or leader in
diverse teams, and in multidisciplinary settings.

P0O10:Communication- Communicate effectively on complex engineering activities with the engineering
community and with society at large, such as, being able to comprehend and write effective reports and
design documentation, make effective presentations, and give and receive clear instructions.

PO11: Project management and finance- Demonstrate knowledge and understanding of the engineering
and management principles and apply these to one’s own work, as a member and leader in a team, to
manage projects and in multidisciplinary environments.

PO12:Life-long learning- Recognize the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change.
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Departmental Resources

Department of Mechanical Engineering was established in the year 1996 and is housed in a total area
of 2584.5 Sq. Meters.

Faculty Position

NS(I).. Category No. in position eg\:aerrizgge
1 | Teaching faculty 08 19
2 | Technical staff 05 17
3 | Helper / Peons 03 13
Major Laboratories
S.N. Name of the laboratory S('qa.\rlaieigrs Amouracqlsgvested
1 Basic Workshop Laboratory 170 428093
2 Fluid Mechanics Machinery Laboratory 172 775916.75
Energy Conversion Engg. Laboratory 173 1275603.2
4 Machine shop Laboratory 170 1372566.5
5 Foundry & Forging Laboratory 179 321057.11
6 Design Laboratory 73 365861.0
Heat & Mass Transfer Laboratory 148 524576.0
8 Metallography & Material Testing Laboratory 149 1102945.2
9 Mechanical Measurements & Metrology Laboratory 95 557593.75
10 CIM & Automation/CAMA Laboratory 66 3720793.1
11 Computer Aided Machine Drawing Laboratory 66 2014136.5
12 Computer Aided Engg Drawing Laboratory 66 1438121.3
13 Department/Other -- 2031766.2
Total 1527 638297
16567326.61
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Teaching Faculty Details

Teaching Exp

S.N. Faculty Name Designation Qualification Area of specialization (in years) Contact Nos.
1 | Dr.S. C. Kamate Principal Ph.D Thermal(Cogeneration) 32 9480849331
2 | Dr.S. N. Topannavar Assoc. Prof.| Ph.D Thermal Power Engg. 24 9482440235
3 | Prof. K. M. Akkoli Assoc. Prof.| Ph.D Thermal Power Engg. 19 9739114856
4 | Prof. D. N. Inamdar Asst. Prof | M Tech.(Ph. D)| Tool Engg 20 9591208980
5 | Prof.M.S.Futane Asst. Prof | M Tech. Computer Integrated 17 | 9164105035

Manufacturing
6 | Prof.S. A. Goudadi Asst. Prof | M Tech. Design Engineering 15 9448876682
7 | Prof.M.M.Shivashimpi | Asst. Prof | M Tech.(Ph.D) | Thermal Power Engg. 16 9742197173
8 | Prof.M.A.Hipparagi Asst. Prof | M Tech.(Ph.D) | Production Technology 14 7411507405
Desi
9 | Prof. G. M. Zulapi Asst. Prof | M Tech. Product Design & 15 | 9480213587

Manufacturing

Vi
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CALENDAR OF EVENTS FOR THE ACADEMIC YEAR 2022-23 (Odd)

[
Date Events |
19-09-2022 Commencement of Classes for VII Semester
24-09-2022 NSS Foundation Day -
02-10-2022 Gandhi Jayanthi

10-10-2022

Commencement of Classes for V Semester

24-10-2022 to

Traffic Week

| 30-10-2022 S |
;;:}g:;g;i - First lnterg:}{ A/:\sscssment for VII Semester i
31-10-2022 Feedback -I on Teaching-Learning for VII Semester

| 31-10-2022 National Integration Day .

31-10-2022 (‘nnuncncciggs_l_! of Classes for 11l Semester )
01-11-2022 Kannad Rajyothsava

03-11-2022 Display of 1" Internal Assessment Marks and submission of

(i Feedback-1I of VII Semester to office

(l)g:: ::;g;i | Environment Awareness Month

22-11-2022 | World’s Aids Day o

26-11-2022 First Assignment Submission of 11 Semester (PCC + [PCC)

September-2022

S M i W T F S
1 2 3
4 5 6 i 8 9 10
11 12 13 14 15 16 | 17
18 20 | 21 22, (.28
25 1 26 | 27 | 28 | 29 | 30
October-2022
S M H W T F S
|
3 4 5 6 7 8
9 ] 11 12 13 14 | 15
16 | 17 18 19 1L 20 ] 21 22
23 1 24 | 25 | 26
30

04- Mahanavami, Ayndhapooja 05- Vijayadashami
24- Naraka Chaturdashi, 26- Balipadyami Deepavalli

28-11-2022 to
| 30-11-2022

Second Internal Assessment for VII Semester & First Internal
Assessment for [l (PCC + IPCC) /V Semester

Feedback —II on Teaching-Learning for VII Semester &

?}1'8'2022 Feedback — I on Teaching-Learning for III/V Semester
Display of 2" Internal Assessment Marks and submission of
06-12-2022 Feedback-II of VII Semester & Display of 1™ Internal Assessment

Marks and submission of Feedback-I of III/V Semester to office |

10-12-2022

Human Rights Day

10-12-2022
23122022 &
24-12-2022

| Sports Day

First Lab Internal Assessment foy III Semester (PCC+AEC)

26-12-2022 &
27-12-2022

Lab Internal Assessment for VII Semester

Novemner-2022
S M T A\ T F S
2 3 4 5
6 7 8 9 10 11 12
13 14 15 16 17 18 19
20 | 21 23 | 24 | 25 | 26
27 8 9

| 01- Kannada Rajyothsava, 11- Kanakadasa Jayanti

December-2022

29-12-2022 to
31-12-2022

Third Internal Assessment for VII Semester &
Second Internal Assessment for III (PCC + IPCC) /V Semester

31-12-2022

Last working day for VII Semester

15-01-2023

02-01-2023 Feedback —1I on Teaching-Learning for [1I/V Semester
05-01-2023 Display of Final A Marks of VII Semester
05-01-2023 | Display of 2" Internal Assessment Marks and submission of
Feedback-11 of 111/V Semester to office
 07-01-2023 Second Assignment Submission of ITI Semester (PCC + IPCC)
12-01-2023 | National Youth Day

| NSS Day

20-01-2023 &
21-01-2023

t — ——

| Lab Internal Assessment for V Semester

23-01-2023 to
25-01-2023

Third Internal Assessment for V Semester

14-Makara Sankranti, 26- Republic Day

11-02-2023

Last working day for 11l Semester L

14-02-2023

-~
|

! Display of Final IA Marks of IIT Semester

26-01-2023 Republic Day . February-2023

27-01-2023 Last working day for V Semester - | S M T \\Y T F S
30-01-2023 to | Second Lab Internal Assessment for 111 Semester 1 2 3 4
01-02-2023 (PCCHIPCC+AECQ) N 5 9 10
31-01-2023 Display of Final IA Marks of V Semester S 13 14 15 16 17 18
gg:g;zgg; t,O, Third Internal Assessment for 111 Scmcster_(}’CC) o ] ;g %9] %é 22 23 24 25

18- Mahashivaratri

Al P>
Dr. B. V. Madiggond
Dean (Academics)

Principal

Vi
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VTU Scheme of Teaching and Examination

VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELAGAVI
Scheme of Teaching and Examination 2018 — 19
Outcome Based Education(OBE) and Choice Based Credit System (CBCS)
(Effective from the academic vear 2018 — 19)

VSEMESTER
Tmc].]il-lg Hours Examination
Week
. . - 5 . - = @ = =
sL Course and Course Title £E c ; 2| EE|E =2 = = 5
No Course code S 28| 2| 2k E_ £l = 3 = E
=2 Se T =SR2 | = | 3|
g T | 8| &
L T
1 PCC 18MES51 Management and Economics 2 2 _ 03 40 60 100 3
2 PCC 18MES2 Design of Machine Elements [ 3 2 -- 03 40 60 100 -
3 PCC 18ME3S3 Dvnamics of Machines 3 2 -- 03 40 60 100 B
4 PCC 18MES54 Turbo Machines 3 — — 03 40 60 100 3
5 PCC 18MESs5 Fhud Power Engineering 3 - - 03 40 60 100 3
[} PCC 18MESa Operations Management 3 — — 03 40 60 100 3
7 PCC 18MEL57 | Fluid Mechanics Machines lab - 2 2 03 40 60 100 2
8 PCC 18MEL58 | Energy Conversion Lab - 2 2 03 40 60 100 2
Civil/
Environmental
9 HSMC 18CIV39 Environmental Studies [Paper setting: 1 - - 02 40 60 100 1
Civil Engineering
Board]
TOTAL | 18 | 1D 4 26 360 | 540 [ 900 25

Note: PCC: Professional Core, HSMC: Humamity and Social Science.

AICTE acrivity Points: In case students fail to earn the prescribed activity Points, Eighth semester Grade Card shall be issued only affer earning
the required activity Points. Students shall be admitted for the award of degree only after the release of the Fighth semester Grade Card.

viii
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Subject Title ENGINEERING MANAGEMENT & ECONOMICS
Subject Code 18ME51 IA Marks 40
No of Lecture Hrs + Tutorial Hrs/ Week | 03+02 Exam Marks 60
Total No of Lecture + Tutorial Hrs 50 Exam Hours 03
CREDITS - 04
FACULTY DETAILS:
Name: Prof. M. S. Futane [Designation: Asst. Professor [Experience: 17Years
No. of times course taught: 02Times ISpecialization: CIM
Prerequisite Subjects:
Sl. No Branch Semester Subject
1 Mechanical Engineering e

Course Objectives

1. Explain fundamentals management functions of a manager. Also explain planning and decision making
processes.

2. Explain the organizational structure, staffing and leadership process.

3. Describe the understanding of motivation and different control systems in management.

4. Apply the appropriate engineering economics analysis method(s) for problem solving: present worth,
annual cost, rate-of-return, payback, break-even, benefit-cost ratio.

5. Evaluate the cost effectiveness of individual engineering projects using the methods learned and draw
inferences for the investment decisions.

6. Compare the differences in economic analysis between the private and public sectors. Recognize the limits
of mathematical models for factors hard to quantify.

Course Outcomes

The student, after successful completion of the course, will be able to

Co Course Outcome L] POs
ve Level
CO1 [|Understand needs, functions, roles, scope and evolution of Management U 5,7,8,9,10,11,12
CO2 |Understand importance, purpose of Planning and hierarchy of planning and also U 5,7,8,9,10,11,12
analyze its types
CO3  |Discuss Decision making, Organizing, Staffing, Directing and Controlling A 5,7,89,10,11,12
C04 Iselect the best economic model from various available alternatives A 1,2,3,56,10,11,12
C05  |understand various interest rate methods and implement the suitable one. U 1,2,3,5,6,10,11,12
Co6 Estimate various depreciation values of commodities A 1.2,356,10,11,12
Ccao7 A 1,2,3,5,6,10,11,12
Total Hours of instruction 50

Page | 1
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Course Content

MODULE -1

Management: Introduction - Meaning - nature and characteristics of Management, Scope and
Functional areas of management - Management as a science, art of profession - Management &
Administration - Roles of Management, Levels of Management, Development of Management
Thought - early management approaches — Modern management approaches.

Planning: Nature, importance and purpose of planning process Objectives - Types of plans
(Meaning Only) - Decision making Importance of planning - steps in planning & planning
premises - Hierarchy of plans.

MODULE -2

Organizing And Staffing: Nature and purpose of organization Principles of organization -
Types of organization - Depart mentation Committees- Centralization Vs Decentralization of
authority and responsibility - Span of control - MBO and MBE (Meaning Only) Nature and
Importance of staffing- -: Process of Selection & Recruitment (in brief).

Directing & Controlling: Meaning and nature of directing Leadership styles, Motivation
Theories, Communication - Meaning and importance - coordination, meaning and importance
and Techniques of Co Ordination. Meaning and steps in controlling - Essentials of a sound
control system - Methods of establishing control (in brief)

MODULE -3

Introduction: Engineering and economics, Problem solving and decision making, Laws of
demand and supply, Difference between Microeconomics & Macroeconomics, equilibrium
between demand & supply, elasticity of demand, price elasticity, income elasticity.

Law of Returns, Interest and interest factors, simple and compound interest, Cash flow
diagrams, personal loans and EMI payment calculation with flexible interest rates, Discussion
and problems

MODULE -4

Present, future and annual worth and rate of returns: Basic present worth comparisons,
Present worth-equivalence, Assets with unequal lives and infinites lives, future worth
comparisons, payback comparisons, Equivalent annual worth comparisons, situations for annual
worth comparisons.

Asset life, Rate of return, minimum acceptable rate of return, IRR anomalies and
misconceptions, Cost of capital, comparisons of all present future and annual worth with IRR,
product costing, Discussions and problems

MODULE -5

Costing and depreciation: Components of costs, estimation of selling price, marginal cost, first
cost, all kinds of overheads, indirect cost estimation with depreciation, mensuration and
estimation of material cost, cost estimation of mechanical process, idling time.

Product costing (approaches to product costing), causes of depreciation, methods of computing
depreciation charges, straight line method, declining balance method, sum of years method,
sinking fund method, service output methods, taxation concepts, personal income taxes and
corporate taxes, Discussions and problems.

Relevance to future subjects
SL. No | Semester | Subject Topics / Relevance
01 VII Total Quality Management Principles and Practice

Page | 2
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m Relevance to Real World
SL. No Real World Mapping
01 Managing the Automobile, Manufacturing and allied industries.
02 Management concept is using in running and maintaining educational and government organizations.
Gap Analysis and Mitigation
Sl. Delivery Type Details
No
01 Tutorial Solving the unsolved problems from the reference and text books
02 Nptel.ac.in E- Learning
03 VTU, E- learning E- Learning
04 MOOCS E- Learning
05 Open courseware E- Learning

NI Books Used and Recommended to Students

Text Books

1. Principles of Management by Tripathy and Reddy

2. Mechanical estimation and costing, T.R. Banga & S.C. Sharma, 17w edition 2015
3. Engineering Economy, Riggs J.L. McGraw Hill, 2002

4. Engineering Economy, Thuesen H.G. PHI , 2002

Reference Books

1. Management Fundamentals - Concepts, Application, Skill Development - Robers Lusier -
Thomson

2. Basics of Engineering Economy, Leland Blank & Anthony Tarquin, McGraw Hill
Publication (India) Private Limited

3. Engineering Economics, R.Paneerselvam, PHI publication

4. Fundamentals of Management: Essential Concepts and Applications, Pearson Education,
Robbins S.P. and Decenzo David A.

5. Economics: Principles of Economics, N Gregory Mankiw, Cengage Learning

6. Modern Economic Theory, By Dr. K. K. Dewett & M. H. Navalur, S. Chand Publications

Additional Study material & e-Books

e Nptel.ac.in
e VTU, E- learning

m Relevant Websites (Reputed Universities and Others) for

Notes/Animation/Videos Recommended

Website and Internet Contents References

1. http://www.nptel.ac.in

Page | 3
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Magazines/Journals Used and Recommended to Students

SI.No Magazines/Journals website
1 International Journal of Engineering http://www.inderscience.com/jhome.php?jcode=ijeme

Management and Economics
2 The Engineering Economist http://mww.tandfonline.com/loi/utee20
3 Engineering Costs and Production http://mwww.sciencedirect.com/science/journal/0167188X?sdc=1

Economics

Examination Note

Internal Assessment: 20 Marks
Theoretical aspects as well as relevant sketches should be drawn neatly for questions asked in Internal Assessments
Scheme of Evaluation for Internal Assessment

Internal Assessment test in the same pattern as that of the main examination (Better of the two Tests):20marks.

SCHEME OF EXAMINATION:
e There are five modules two questions from each module

e Student has to answer any five question choosing at least one questions from each module.

Max. Marks: 80Marks

Course Delivery Plan

M&%L."e Le&g’re Content of Lecture P?ﬁ’tfgn

Management

1 Introduction - Meaning - nature and characteristics of Management.
Scope and Functional areas of management - Management as a science, art
of profession.

4 Management & Administration - Roles of Management, Levels of
Management. 20

1 5 Development of Management Thought - early management approaches.

6 Modern management approaches.

7 Planning:
Nature, importance and purpose of planning process

8 Obijectives - Types of plans(Meaning Only)

9 Decision making Importance of planning

10 Steps in planning & planning premises - Hierarchy of plans.
Organizing And Staffing:

1 Nature and purpose of organization Principles of organization

2 2 Types of organization - Departmentation Committees- Centralization Vs 20

Decentralization of authority and responsibility

3 Span of control - MBO and MBE (Meaning Only)

4 Nature and importance of staffing.

Page | 4
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5 Process of Selection & Recruitment (in brief).
6 Directing & Controlling:
Meaning and nature of directing Leadership styles
7 Motivation Theories, Communication - Meaning and importance.
8 Coordination, meaning and importance and Techniques of Co Ordination.
9 Meaning and steps in controlling - Essentials of a sound control system.
10 Methods of establishing control (in brief)
Introduction:
1 Engineering and economics
2 Problem solving and decision making, Laws of demand and supply,
3 Difference between Microeconomics & Macroeconomics,
4 Equilibrium between demand & supply, elasticity of demand 20
5 Price elasticity, income elasticity.
6 Law of Returns, Interest and interest factors
7 simple and compound interest, Cash flow
8 diagrams, personal loans and EMI payment
9 calculation with flexible interest rates,
10 Discussion and problems
Present, future and annual worth and rate of returns:
1 Basic present worth comparisons, Present worth-equivalence.
2 Assets with unequal lives and infinites lives.
3 Future worth comparisons, payback comparisons.
4 Equivalent annual worth comparisons.
5 Situations for annual worth comparisons. 20
6 Asset life, Rate of return, minimum acceptable rate of return.
7 IRR anomalies and misconceptions
8 Cost of capital, comparisons of all present future and annual worth with
IRR.
9 Product costing, Discussions and problems.
10 Product costing, Discussions and problems.
Costing and depreciation:
1 Components of costs, estimation of selling price, marginal cost, first cost.
2 All kinds of overheads, indirect cost estimation with depreciation,
mensuration
3 Estimation of material cost
4 Cost estimation of mechanical process, idling time. 20
5 Product costing (approaches to product costing),
6 Causes of depreciation, methods of computing
7 Depreciation charges, straight line method, declining balance method,
8 Sum of years method, sinking fund method,
9 Service output methods, taxation concepts,
10 Personal income taxes and corporate taxes, Discussions and problems

Page | 5
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Assignments, Pop Quiz, Mini Project, Seminars
. Allied | Week | Individual / Group Referencq:
SI.No. Title Outcome expected stud No activit book/website
y ' y [Paper
Students study the
Assignment 1: Topics and write the | Module Individual Activity Z??Pl:el and
1 University Answers. Get 1 3 and submission of
. . reference
Questions practice to solve syllabus hard copy. book
university questions.
Students study the Book 1 and
Assighment 2: Topics and write the | Module Individual Activity
IghIT o all the
2 University Answers. Get 2 6 and submission of
; . reference
Questions practice to solve syllabus hard copy. book
university questions.
Students study the Book 1 and
Assighment 3: Topics and write the | Module Individual Activity
L9 L all the
3 University Answers. Get 3 9 and submission of
. . reference
Questions practice to solve syllabus hard copy. book
university questions.
Students study the Book 1 and
Assignment 3: Topics and write the | Module Individual Activity all the
4 University Answers. Get 4 12 | and submission of
. . reference
Questions practice to solve syllabus hard copy. book
university questions.
Students study the Book 1 and
Assighment 3: Topics and write the | Module Individual Activity all the
5 University Answers. Get 5 15 | and submission of
. . reference
Questions practice to solve syllabus hard copy. book
university questions.
Assignment Questions
Asm?\lnoment Questions Marks
| 1. Define the term management and write down the characteristic
2. What is meant by the scope of management and how it can be understood, explain in
detail
3. What are the different functional areas of management and at least explain 5 of them. 20
4. What is the basic aim of management and write down its functions.
5. “Management as a Science” explain this term and explain its properties.
6. Explain the properties of management.
7. Management as an art explain the term and write down its properties.
8. Management as a profession explains and explain its characteristics.
9. Distinguish between administration and management.
10. Define the term planning and explain its different characteristics.
11. Explain the importance and purpose of planning process.
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. What are the different steps in planning processes explain each step in detail.
. What are the objectives of planning process?
. How organizational plans can be broadly classified.

15. What is decision making and write down the characteristics of it.

16. Write notes on a) strategic planning b) tactical planning c) operational planning.

17. Draw a block diagram showing hierarchy of plans.

1. Explain the term organization and write down its characteristics.

2. Write down the different principles of organization and explain each.

3. What is meant by formal and informal organization?

4. With neat block diagram explain line, military or scalar organization.

5. Draw a neat block diagram showing the functional organizational chart and explain it.

6. Write down the different application of functional organization.

7. List the applications line and staff organization. 20

8. Write a note on matrix or grid organization.

9. Write down the advantages and disadvantages of departmentation.

10. What are the different types of committees

11. Write a note on centralization and decentralization.

12. Briefly explain the difference between authority and responsibility.

13. Explain the meaning of directing. What are the different features of directing?

14. What is leader ship and what are the different leader ship styles.

15. What is motivation? Write down its characteristics.

16. Write a note on Maslow’s hierarchy of needs theory with a block diagram.

17. Write a note on the two-factor theory.

18. Compare the Maslow’s theory and Herzberg theory.

19. Distinguish between theory X and theory Y.

20. Explain McClelland’s three need model, VROOM’S VALANCE EXPECTANCY
Theory.

1. Discuss the relationship between engineering and economics.

2. With the help of a block diagram explain problem solving and decision Making.

3. Explain the significance of intuition and analysis. 20

4. Differentiate between tactics and strategy.

5. Explain in brief engineering economic decision maze with help of a neat sketch.

6. Differentiate between law of demand, supply and returns.

1. How interest rate signifies the time value of money, explain

2. Differentiate between simple interest and compound interest.

3. Explain the significance of cash flow diagrams in computing interest. 20

4. At what annual interest rate will Rs.1000 invested today be worth Rs.2000 in 9 years.

5. Aloan of Rs.1000 is made today under an agreement that Rs.1400 will be received in
payment sometime in the future. When should the Rs.1400 be received if the loan is to
earn interest at a rate of 8% compounded quarterly.

6. Now is March 31, 2005.Three payments of Rs.500each are to be received every 2
years, starting 2 years from now , and deposited in a bank where they will earn interest
at 7% per year. How large will the bank account be on March 31, 2013?

7. What is the present worth of a series of 15 year end payments of Rs.1000 each, when
the first payment is due today and the interest rate is 5%.

8.  With interest at 6%,what is the worth on December 31,1994,0f a series of year end
payments of Rs.317.70 made from the years 2000 through 2004.

9. What are the various conditions for present worth comparisons?

10. Differentiate between present worth equivalence and net present worth with an
example.

11. Compare assets with unequal lives and assets with equal lives with an example.

12. With an example differentiate with future worth and payback comparison methods.

13. An investor can make three end-of-year payments of Rs.15000, which are expected to
generate receipts of Rs.10000 at the end of year 4 that will increase annually by
Rs.2500 for the following 4 years. If the investor can earn a rate of return of 10% on
other 8 year investments, is this alternative attractive.

14. Two devices are available to perform a necessary function for 3 years. The initial costs
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for each device at time 0 and subsequent annual savings are shown in the following

table. The required interest rate is 8%.

0 1 2 3

Device A | 9000 | 4500 | 4500 | 4500

Device B | 14500 | 6000 | 6000 | 8000

15. Assets A and B have the capability of satisfactorily performing a required function.
Asset B has an initial cost of Rs.3200 and an expected salvage value of Rs.400 at the
end of its 4 year service life. Asset A costs Rs.900 less initially, with an economic life
1 year shorter than that of B, but A has no salvage value, and its annual operating costs
exceed those of B by Rs.250.When the required rate of return is 15%, state which
alternative is preferred when comparison is by: a) The repeated projects method b) A
2 year study period (assuming the assets are needed for only 2 years).

16. Explain in brief various equivalent annual worth comparison methods. What are the
situations encountered in these methods.

17. What are the considerations of asset life?

18. Compare assets with unequal and equal life with an example.

19. Differentiate between sinking fund method and annuity contract for guaranteed
income method.

20. The purchase of a truck with an operator’s platform on a telescoping hydraulic boom
will reduce labor costs for sign installations by Rs.15000 per year. The price of the
boom truck is Rs.93000, and its operating costs will exceed those of present
equipment by Rs.250 per month. The resale value is expected to be Rs.18000 in 8
years. Should the boom truck be purchased when the current available interest rate is
7%.

21. Two models of small machines perform the same function. Type 1 machine has a low
initial cost of Rs.9500, relatively high operating costs of Rs.1900 per year more than
those of the type 2 machines, and a short life of 4 years. The more expensive type 2
machine costs Rs.25100 and can be kept in service economically for 8 years. The
scrap value from either machine at the end of its life will barely cover its removal cost.
Which is preferred when the minimum attractive rate of return is 8%?

22. What is rate of return? Classify them.

23. Differentiate between minimum acceptable rate of return and internal rate of return.

24. What are the various misconceptions of IRR?

25. Explain in brief various capital concepts.

26. A parcel of land adjacent to a proposed freeway exit is deemed likely to increase in
value. It can be purchased now for Rs.80000 and is expected to be worth Rs.150000
within 5 years. During that period it can be rented for pasture at Rs.1500 per year.
Annual taxes are presently Rs.850 and will likely remain constant. What rate of return
will be earned on the investment if the estimates are accurate?

What is depreciation? What are the various causes of depreciation?
Explain in brief the basic methods of computing depreciation charges.
Explain the various tax concepts with an example.

Give the significance of corporate income tax. 20
Classify the various components of cost.

With specific examples, explain the following: a)Direct material cost b)Direct labor
cost c)Fixed overhead cost d)Factory cost €)Administrative overhead cost f)First cost
g)Marginal cost

7. Explain the significance of selling price.

SoarwNE
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QUESTION BANK

Questions

Marks

Define the term management and write down the characteristic

What is meant by the scope of management and how it can be understood, explain in
detail

What are the different functional areas of management and at least explain 5 of them.
What is the basic aim of management and write down its functions.

“Management as a Science” explain this term and explain its properties.

Explain the properties of management.

Management as an art explains the term and write down its properties.

Management as a profession explains and explain its characteristics.

Distinguish between administration and management.

. Define the term planning and explain its different characteristics.
. What are the different steps in planning processes explain each step in detail.
. What are the objectives of planning process?

20

Write down the different principles of organization and explain each.

What is meant by formal and informal organization?

With neat block diagram explain line, military or scalar organization.

Draw a neat block diagram showing the functional organizational chart and explain it.
Write down the different application of functional organization.

List the applications line and staff organization.

Write a note on matrix or grid organization.

Explain the meaning of directing. What are the different features of directing?

What is leader ship and what are the different leader ship styles.

. What is motivation? Write down its characteristics.

. Write a note on Maslow’s hierarchy of needs theory with a block diagram.

. Write a note on the two-factor theory.

. Compare the Maslow’s theory and Herzberg theory.

. Distinguish between theory X and theory Y.

. Explain McClelland’s three need model, VROOM’S VALANCE EXPECTANCY

Theory.

20

Discuss the relationship between engineering and economics.

With the help of a block diagram explain problem solving and decision Making.
Explain the significance of intuition and analysis.

Differentiate between tactics and strategy.

Explain in brief engineering economic decision maze with help of a neat sketch.
Differentiate between law of demand, supply and returns.

20

g PoaswN R

7.

8.

9.
10.

How interest rate signifies the time value of money, explain

Differentiate between simple interest and compound interest.

Explain the significance of cash flow diagrams in computing interest.

At what annual interest rate will Rs.1000 invested today be worth Rs.2000 in 9 years.
A loan of Rs.1000 is made today under an agreement that Rs.1400 will be received in
payment sometime in the future. When should the Rs.1400 be received if the loan is to
earn interest at a rate of 8% compounded quarterly.

Now is March 31, 2005.Three payments of Rs.500each are to be received every 2
years, starting 2 years from now , and deposited in a bank where they will earn interest
at 7% per year. How large will the bank account be on March 31,2013.

What is the present worth of a series of 15 year end payments of Rs.1000 each, when
the first payment is due today and the interest rate is 5%.

With interest at 6%,what is the worth on December 31,1994,0f a series of year end
payments of Rs.317.70 made from the years 2000 through 2004.

What are the various conditions for present worth comparisons?

Differentiate between present worth equivalence and net present worth with an

20
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example.

11. Two devices are available to perform a necessary function for 3 years. The initial costs
for each device at time 0 and subsequent annual savings are shown in the following
table. The required interest rate is 8%.

0 1 2 3

Device A | 9000 | 4500 | 4500 | 4500

Device B | 14500 | 6000 | 6000 | 8000

12. Assets A and B have the capability of satisfactorily performing a required function.
Asset B has an initial cost of Rs.3200 and an expected salvage value of Rs.400 at the
end of its 4 year service life. Asset A costs Rs.900 less initially, with an economic life
1 year shorter than that of B, but A has no salvage value, and its annual operating costs
exceed those of B by Rs.250.When the required rate of return is 15%, state which
alternative is preferred when comparison is by: a) The repeated projects method
b) A 2 year study period (assuming the assets are needed for only 2 years).

13. Explain in brief various equivalent annual worth comparison methods. What are the
situations encountered in these methods.

14. What are the considerations of asset life?

15. Compare assets with unequal and equal life with an example.

16. What is rate of return? Classify them.

17. Differentiate between minimum acceptable rate of return and internal rate of return.

18. What are the various misconceptions of IRR?

19. Explain in brief various capital concepts.

20. A parcel of land adjacent to a proposed freeway exit is deemed likely to increase in
value. It can be purchased now for Rs.80000 and is expected to be worth Rs.150000
within 5 years. During that period it can be rented for pasture at Rs.1500 per year.
Annual taxes are presently Rs.850 and will likely remain constant. What rate of return
will be earned on the investment if the estimates are accurate?

What is depreciation? What are the various causes of depreciation?
Explain in brief the basic methods of computing depreciation charges.
Explain the various tax concepts with an example.

Give the significance of corporate income tax. 20
Classify the various components of cost.

With specific examples, explain the following: a)Direct material cost b)Direct labor
cost c)Fixed overhead cost d)Factory cost e)Administrative overhead cost f)First cost
g)Marginal cost

7. Explain the significance of selling price.

SoarwWNE
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SubjectTitle DESIGNOFMACHINEELEMENTS |
Subject Code 18ME52 IAMarks 40
NoofLecture Hrs+Tutorial Hrs/Week 03+02 ExamMarks 60
TotalNoofLecture+TutorialHrs 50 ExamHours 03
CREDITS-04
FACULTYDETAILS:
Name:Prof.D N Inamdar |Designation:Asst.Professor Experience: 18Years
No. oftimescourse taught:03 Times ISpeciaIization:TooI Engineering
1.0 PrerequisiteSubjects:
SI.No Branch Semester Subject
1 MechanicalEngineering /1l EME
2 MechanicalEngineering /1M EnggMathematics
3 MechanicalEngineering n MOM

m CourseObjectives

1. Abletounderstandmechanicaldesignprocedure,materials,codesanduseofstandards.
2. Abletodesignmachinecomponentsforstatic,impactandfatiguestrength.
3. Abletodesignfasteners,shafts,joints,couplings,keys,threadedfastenersrivetedjoints,weldedjointsandpowerscrews.

m CourseOutcomes

Thestudent,aftersuccessfulcompletionofthecourse,willbeableto

Cco CourseOutcome Cognitive POs
Level
Recognizetypesofstress,mechanicalbehaviorofengineeringmateria
co1 |Is, material codes and standards for design of machineelements. A 1,2,3,5,6,8,11,12
Analyzethebehaviorofmachinecomponentsunderstatic,impact,
Co2 . . . . . A 1,2,3,5,6,8,11,12
fatigueloadingusingfailuretheories.
co3 [Designshafts,joints,couplings. A 1,2,3,5,6,8,11,12
coa [Designofrivetedandweldedjoints. U 1,2,3,5,6,8,11,12
cos |Designofthreadedfastenersand powerscrews U 1,2,3,5,6,8,11,12
Total Hoursofinstruction 50
EXI CourseContent
MODULE-1

Introduction: Design Process: Definition of design, phases of design, and review of engineering materials
and theirproperties and manufacturing processes; use of codes and standards, selection of preferred sizes.
Review of axial, bending,shear and torsion loading on machine components, combined loading, two- and
three dimensional stresses, principalstresses,stresstensors, Mohr'scircles.

Design for static strength: Factor of safety and service factor. Failure mode: definition and types. , Failure of
brittle
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andductilematerials;evenandunevenmaterials; Theoriesoffailure:maximumnormalstresstheory,maximumshe
arstress

theory,distortionenergytheory,strainenergytheory,Columba—
MohrtheoryandmodifiedMohr’stheory.Stressconcentration,
stressconcentrationfactorandmethodsofreducingstressconcentration (10Hours)

MODULE-2
ImpactStrength:introduction,Impactstressesduetoaxial,bendingandtorsion loads.

Fatigue loading: Introduction to fatigue failure, Mechanism of fatigue failure, types of fatigue loading, S-N
Diagram, Lowcycle fatigue, High cycle fatigue, Endurance limit. Modifying factors: size effect,surface
effect,Stress concentrationeffects Notch sensitivity, Soder berg and Goodman relationships, stresses due to
combined loading, cumulative fatiguedamage,andMiner’sequation(10Hours)

MODULE-3
Design of shafts: Torsion of shafts, solid and hollow shaft design with steady loading based on strength and

rigidity, ASME and BIS codes for power transmission shafting, design of shafts subjected to combined
bending, torsion and axialloading.Designofshaftssubjectedtofluctuatingloads

Design of keys and couplings :Keys: Types of keys and their applications, design considerations in parallel
and taperedsunk keys, Design of square and rectangular sunk keys. Couplings: Rigid and flexible coupling-
types and applications,designofFlangecoupling, andBushandPintypecoupling.(10Hours)

MODULE-4
Designof Permanentloints:Typesofpermanentjoints-RivetedandWelded Joints.
Rivetedjoints:Typesofrivets,rivetmaterials,Caulking

andfullering,analysisofrivetedjoints,jointefficiency,failuresofrivetedjoints,boilerjoints,rivetedbrackets.

Weldedjoints: Types,strengthofbuttandfilletwelds,eccentricallyloaded weldedjoints(10Hours)

MODULE-5

DesignofTemporaryloints:Typesof temporary joints-
cotterjoints,knucklejointandfasteners.DesignofCotterandKnuckleloint.

ThreadedFasteners:Stressesinthreadedfasteners,effectofinitialtension,designofthreadedfastenersunderstati
¢, dynamicandimpactloads, designofeccentricallyloadedboltedjoints.

Powerscrews: Mechanicsofpowerscrew, stressesinpowerscrews, efficiencyandself-locking,designofpowerscrews.
(10Hours)

X Relevancetofuturesubjects

SL.No Semester | Subject Topics /Relevance
01 \ DesignOfmachineelementl| Gears/Cams
02 VI ProjectWork Designofparts
I RelevancetoRealWorld
SL.No Real WorldMapping
01 Industrialdrawingsanddesign ofvarious components
02 DesignofAutomobile,Boilers,Heatexchangersandotherindustrialcomponents

Page | 12


https://hsit.ac.in/nba-accreditation-status.php

_ ~ SJPNTrust's _ _ Mech. Engg. Dept.
Hirasugar Institute of Technology, Nidasoshi Course Plan
Inculcating Values, Promoting Prosperity
Approved by AICTE, Recognized by Govt.of Karnataka and Affiliated to VTU Belagavi. V SEM
Accredited at 'A' Grade by NAAC
Programmes Accredited by NBA: CSE, ECE, EEE & ME 2021-22 Odd Sem
BooksUsedandRecommendedtoStudents

TextBooks

1.DesignofMachineElements,V.B.Bhandari,TataMcGrawHillPublishingCompanyLtd.,NewDelhi,2ndEdition

2007.

2.AmbekarA.G., MechanismandMachineTheory,PHI,2009.
3.MechanicalEngineeringDesign,JosephEShigleyandCharlesR.Mischke.McGrawHilllnternationaledition,6thEdition,2
009.

ReferenceBooks

1. MachineDesign,RobertL.Norton, PearsonEducationAsia, 2001.

2. EngineeringDesign,GeorgeE.Dieter,LindaCSchmidt,McGrawHillEducation,IndianEdition,2

013.

3. DesignofMachinedElements,SC PilliandH.G.Patil,|.K.InternationalPublisher,2017.

4. MachineDesign,Hall,Holowenko,Laughlin(Schaum’sOutlineseries)adaptedbyS.KSomani,tataMcGrawHillPublishing
companylLtd.,NewDelhi,SpeciallndianEdition,2008

DesignData HandBook

1. DesignDataHandBook, K. Lingaiah, McGrawHill, 2ndEd.
2. DataHandBook,K.MahadevanandBalaveeraReddy, CBSPublication
3. DesignDataHandBook, SCPilliandH. G.Patil,l. K. International Publisher,

AdditionalStudy material&e-Books

Nptel.ac.in
VTU,E-learning

RelevantWebsites(ReputedUniversitiesandOthers)forNotes/Animation/Vi
deosRecommended

WebsiteandInternetContentsReferences

2. http://www.nptel.ac.in

EXII Magazines/JournalsUsedandRecommendedtoStudents

SI.No Magazines/Journals website
1 JournalofMachineDesign https://www.journals.elsevier.com/mechanism-and-machine-
theory
2 JournalofAdvancedMechanicalDesign, https://www.jstage.jst.go.jp/browse/jamdsm
Systems,andManufacturing

ELX ExaminationNote

CIE:40Marks
Assignmentmarks= 10
InternalAssessmentMarks=30

SemesterEnd Examination:60Marks

Questionpaper pattern:

* Thequestionpaperwill havetenfullquestionscarryingequalmarks.

¢ Eachfullquestionwillbefor20marks.

* Therewillbe twofullquestions(withamaximumoffoursub-questions)fromeachmodule.
 Eachfullquestionwillhavesub-questioncoveringallthetopicsunder amodule.

* Thestudentswillhavetoanswerfivefullquestions,selectingonefullquestionfromeachmodule.
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https://www.jstage.jst.go.jp/article/jamdsm/4/5/4_5_795/_pdf
https://www.jstage.jst.go.jp/article/jamdsm/4/5/4_5_795/_pdf
http://www.jstage.jst.go.jp/browse/jamdsm

10 5

ey

S J P N Trust's

Hirasugar Institute of Technology, Nidasoshi

Inculcating Values, Promoting Prosperity

Approved by AICTE, Recognized by Govt.of Karnataka and Affiliated to VTU Belagavi.

Accredited at 'A' Grade by NAAC
Programmes Accredited by NBA: CSE, ECE, EEE & ME

Mech. Engg. Dept.

Course Plan

V SEM

2021-22 Odd Sem

Course Delivery Plan

Module | Lecture ContentofLecture "‘AaofPo
No. No. rtion
Fundamentalsof MechanicalEngineeringDesign
1 1 Mechanicalengineeringdesign,Phasesofdesignprocess. 20
2,3 Designconsiderations,EngineeringMaterialsandtheirMechanicalproperties
4 StandardsandCodes,Factor ofsafety
5 Material selection.
StaticStresses:
6,7 Normal,Bending,ShearandCombinedstresses.
8 Stressconcentration
9,10 Determinationofstressconcentrationfactor.
DesignforimpactandFatigueLoads
1 Impact stressduetoAxial,BendingandTorsionalloads.
2 Fatiguefailure:Endurancelimit,S-N Diagram,
3 Lowcycle fatigue
2 4 Highcyclefatigue,.
5 Modifyingfactors:sizeeffect, surfaceeffect 20
6 Stressconcentrationeffects,Notchsensitivity
7 Fluctuatingstresses,GoodmanandSoderbergrelationship,
8,9 Stresses duetocombinedloading,
10 Cumulativefatiguedamage.
Designof Shafts,Joints,CouplingsandKeys
1,2 Torsionofshafts,designforstrengthandrigiditywithsteadyloading,
3 ASMEcodesforpowertransmissionshafting
4 Shaftsundercombinedloads.
3 5,6 DesignofCotterandKnucklejoints, 20
7 Rigid and flexiblecouplings,Flangecoupling
8,9 Bushand Pintypecouplingand Oldham’scoupling
10 Designofkeys-square,saddle,flatandfather.
RivetedJointsandWeldJoints
1,2 Rivettypes,rivetmaterials, failuresofrivetedjoints,
3,4 JointEfficiency, BoilerJoints,Lozanzeloints
4 4 RivetedBrackets,eccentricallyloadedjoints 20
5,6 Typesofweldedjoints,Strengthofbutt andfilletwelds
7,8,9 weldedbracketswithtransverseandparallel fillet welds
10 Eccentricallyloadedweldedjoints
ThreadedFastenersandPowerScrews
1,2 Stressesinthreadedfasteners,Effectofinitialtension,
3,4 Designofthreadedfasteners understaticloads
5 5 Design ofeccentricallyloaded bolted joints. 20
6 Typesofpower screws,
7,8 efficiencyandself-locking,Designofpowerscrew
9,10 Design ofscrewjack:(CompleteDesign).
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Assignments, Pop Quiz, Mini Project, Seminars
. Outcome Allied Week Individual/Groupac Reference.:b
SI.No. Title .. ook/website
expected:studen study No. tivity
/Paper
ts ableto
1 Assignment Describethedesignpro | Modulel 2 IndividualActivity. TextBook1&2
1:Questions cess,
onFundamentals choo
ofMechanical sematerials.
EngineeringDesign
2 Assignment Analyze the behavior | Module2 4 IndividualActivity. TextBook1&2
2:Questions ofmachinecomponent
onDesignforlmpact sunderstatic,impact,fa
andFatiguelLoads tigueloadingusing
failuretheories.
3 Assignment3: Designshafts, joints, Module3 6 IndividualActivity.. TextBook1&2
Questions couplings.
onDesign of
Shafts,Joints,Coup
lings
andKeys
4 Assignment Designofrivetedandwel | Module4 8 IndividualActivity. TextBook1&2
4:Questions dedjoints.
onRivetedJointsand
WeldJoints
5 Assignment Design  of threaded Module5 8 Individual Activity. TextBook1&2
5:ThreadedFasteners | fasteners and power
And Power Screws screws
EEXI QUESTIONBANK
[odule Questions Marks
No
1 1. Discussthefactorsinfluencingselectionofanappropriatematerialforamachineelement.

n

DefineStandardization.Statethestandards usedin machinedesign.
3. Aweightof1KN
isdroppedfromaheightofS50mmatthefreeendofacantileverbeamofeffectivelength300mm.Det
erminethecrosssectionofthecantileverbeamofsquarecross
—sectioniftheallowablestress inthematerialofthebeamislimitedto80MPa.
4. Aroundsteelbarhavingo,=800MPaissubjectedtotheloadsproducingthecalculatedstresses
ofP/A=70MPa,TR/Jp=200MPa,M,/J=300MPaand4V/3A=170MPa,
(i) Determinethesafetyfactorwithrespecttoinitialyieldingaccordingtomaximumshearstresstheor
yandmaximumdistortionenergytheory
(ii) Drawthesketchshowingthelocationofmaximumnormalstressandmaximumshearstressplanes.

20
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1. A 5 Kg block is dropped from a height of 200 mm on to a beam shown in figure
4.Thematerialhasanallowableyieldstressof50MPa.Determinethedimensionsoftherectangular
section,whosedepthis1.5times ofthewidth.TakeE=70MPa.

2. Explaintheinfluenceofstressraiseronimpactstrength.

3. Asteppedshaftwithitsdiameter  reducedfrom1.2d to d hasa fillet radiusof
0.1d.Determinethediametersoftheshaftandtheradiusoffillettotransmitapowerof60KWatarat
edof1000RPM limitingthemaximumshearstressinducedto65MPa. 20

4. A shaft of circular cross section is subjected to a turning moment that fluctuates between
800KNm and 600 KNm and also a bending moment that fluctuates between + 500 KNm and
—300KNm.The materialselectedfortheshafthasashearstressvalueof100MPaatendurance limit
and a shearstress value of 120 MPa ofthe yieldlimit. Determine thediameter of the solid
circular shaft taking a value of 2.50 for the factor of safety. Surfacefactor, size factor and
load factor can be taken as 090, 0.85and 1.0 respectively. Shear
stressconcentrationfactoris1.80andthenotchsensitivityis0.95.

1. A 1.2 m hollow shaft is subjected to bending moment 900N-m and turning moment600 N-
m.The shaft is also subjected to an end thrust 1.2KN. Taking d; /do,= 0.7 and material of
theshaft to be cold rolled steel, determine the inner and outer diameters of the shaft.
Considerheavyshockcondition.

2. Design a cast Iron flange coupling (protected type) to connect two shafts and transmits
atorque a 5000 Nm. The following permissible stresses may be used. Permissible shear
stressforshaft,boltandkeymaterial=50MPa.Permissibleshearstress forCl=16MPa.

3. Design a knuckle joint to transmit an axial load of 120 KN. The allowable stresses for 20
thematerialofthejointareasfollows:0:=120MPaandt=80MPa

4. Designacotterjointtosustainanaxialloadof80KN.Materialselectedforthejointhashas
the following mechanical properties.Normal stress at yield = 300 MPa Shear stress at yield
=150MPa

1. A triple-riveted butt-joint with equal cover plates is used to connect two plates 16 mm
thick.Design the joint if the allowable crushing stress for rivet and plates is 60 MN/m?2. Find
thejoint efficiency. Allowable shear stress for rivets: 45 MN/m?2. Draw to scale two views of 20
thedesignedjointgivingalldimensions.

2. A bracket supporting a load is welded to a stanchion by four fillet welds of 6mm size
asshown in the figure 28. What is the maximum value of P if the normal stress on the
throatsectionisnottoexceed98MN/m??

3. Design and draw a fully dimensioned neat sketch in two view of a double riveted butt

jointwithdouble coverplates forthe longitudinalseamof

aboilerl.5mindiameterwhenworkingpressureis1MPa. Usethefollowingdata:

Allowablestressintensionforsteelplate=80MPa

Allowablestressin shearfor rivets=60MPa

Allowablestressin crushing forrivets=120MPa.

Whatarepowerscrews?Statetheirapplications.

A machine weighing 20KN is to be raised by a single start square threaded 50mm

diameter,8mm pitchscrew jack at a maximum speedof 600m/min. If the coefficient of

frictionbetween the threads is 0.2, determine the power required to lift the machine. The 20

thrust collarof the screw has inside diameter of 30mm and out side diameter of 60mm. The

coefficient ofcollarfrictionis0.1.

3. Design the following parts of 20 KN screw jack selecting suitable materials and
assumingappropriatevaluesandthefactorsofsafety,foratravelof200mm

Q) Screwrod

(i) Nut

(ili)  Thehandlever

NEl O T

Page | 16



https://hsit.ac.in/nba-accreditation-status.php

& _ ~ SJPNTrust's _ _ Mech. Engg. Dept.
Hirasugar Institute of Technology, Nidasoshi
: . . Course Plan
Inculcating Values, Promoting Prosperity
\\‘_‘w‘ Approved by AICTE, Recognized by Govt.of Karnataka and Affiliated to VTU Belagavi. V SEM
NN/ Accredited at 'A' Grade by NAAC
oy g Programmes Accredited by NBA: CSE, ECE, EEE & ME 2021-22 Odd Sem
UniversityResult
Examination s* S A B C D E F %
passing
2020-21 - 2 4 5 9 9 16 8 88
Prepared by Checkedby

pets Uy
-Sd- -Sd- SR

Prof.D.N.Inamdar Prof.D.N.Inamdar HOD Principal

Page | 17


https://hsit.ac.in/nba-accreditation-status.php

SJPNTrust's Mech. Engg. Dept.

Hirasugar Institute of Technology, Nidasoshi

: . . Course Plan
Inculcating Values, Promoting Prosperity

Approved by AICTE, Recognized by Govt.of Karnataka and Affiliated to VTU Belagavi. V SEM

Accredited at 'A' Grade by NAAC
Programmes Accredited by NBA: CSE, ECE, EEE & ME

2021-22 Odd Sem

Subject Title DYNAMICS OF MACHINES

Subject Code 18ME53 IA Marks 40

No of Lecture Hrs/ Week 05 Exam Marks 100

Total No of Lecture Hrs 50 Exam Hours 03
Credits - 04

FACULTY DETAILS:

Name: Mr. S.A Goudadi [Designation: Asst. Professor [Experience: 15 Years

No. of times course taught:02 Times [Specialization: Design Engineering

Prerequisite Subjects:

Sl. No Branch Semester Subject
Mechanical Engineering i1 EME
Mechanical Engineering IN/NAV Engg Mathematics
Mechanical Engineering i MOM

Course Objectives

1. To gain the knowledge static and dynamic equilibrium conditions of mechanisms subjected forces and
couple, with and without friction.
2. Analyze the mechanisms for static and dynamic equilibrium.
3. To understand the balancing principles of rotating and reciprocating masses, governors and gyroscopes.
4. Analyze the balancing of rotating and reciprocating masses, governors and gyroscopes.
5. To understand vibrations characteristics of single degree of freedom systems.
6. Characterize the single degree freedom systems subjected to free and forced vibrations with and without
damping.

Course Outcomes
The student, after successful completion of the course, will be able to

Co Course Outcome Cognitive POs
Level
CO1 |Analyze the mechanisms for static and dynamic equilibrium. A 1,2,3,4,6,8,11,12
CO2 [Carry out the balancing of rotating and reciprocating masses A 1,2,3,4,6,8,11,12
CO3 |Analyze different types of governors used in real life situation. A 1,2,3,4,6,8,11,12
coa Analyze the gyroscopic effects on disks, airplanes, stability of ships, two and A 12.3.4.6811,12
four wheelers
CO05 |Understand the free and forced vibration phenomenon. U 1,2,3,4,6,8,11,12
CO6 Determine the natural frequency, force and motion transmitted in vibrating U 12.3.4.681112
systems.
Total Hours of instruction 50

Course Content
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MODULE -1
Static force analysis: Static equilibrium, analysis of four bar mechanism, slider crank mechanism, shaper
mechanism.

Dynamic force analysis: D*Alembert™s principle, analysis of four bar and slider crank mechanism, shaper
mechanism. 10 Hours

MODULE -2

Balancing of Rotating Masses: Static and Dynamic Balancing, Balancing of single rotating mass by balancing
masses in same plane and in different planes. Balancing of several rotating masses by balancing masses in same
plane and in different planes.

Balancing of Reciprocating Masses: Inertia Effect of crank and connecting rod, Single cylinder Engine,
Balancing in multi cylinder-inline engine (primary and secondary forces), V-type engine, Radial engine — direct
and reverse crank method. 10 Hours
MODULE 3

Governors: Types of Governors; Force Analysis of Porter and Hartnell Governors. Controlling Force,
Stability, Sensitiveness, Isochronism, Effort and Power.

Gyroscope: Vectorial representation of angular motion, Gyroscopic couple. Effect of gyroscopic Couple on
plane disc, ship, aeroplane, Stability of two wheelers and four wheelers. 10 Hours
MODULE -4

Free vibrations: Basic elements of vibrating system, Types of free vibrations, Longitudinal vibrations-
Equilibrium method, D*Alembert™s principle, Energy method, Rayleigh*s method. Determination of natural
frequency of single degree freedom systems, Effect of spring mass, Damped free vibrations: Under damped,
over damped and critically damped systems. Logarithmic decrement. 10 Hours
MODULE -5

Forced vibrations: Undamped forced vibration of spring mass system, Damped forced vibrations, Rotating
unbalance, Reciprocating unbalance, Vibration isolation, Support motion(absolute and relative motion),
Transverse vibration of shaft with single concentrated load, several loads, uniformly distributed load, Critical

speed. 10Hours
Relevance to future subjects
SL. No | Semester | Subject Topics / Relevance
01 VI Design Of machine element Il Gears/Cams
02 VI Project Work Design of parts
I Relevance to Real World
SL. No Real World Mapping
01 Industrial drawings and design of various components
02 Design of Automobile ,Boilers, Heat exchangers and other industrial components
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Books Used and Recommended to Students
No. | Title of the Book Name of the | Name of the Publisher | Edition and
Author/s Year
Textbook/s
1 Theory of Machines: Kinematics and Sadhu Singh | Pearson Third edition
Dynamics 2019.
2 Mechanism and Machine Theory G. Ambekar | PHI 2009
Reference Books
1 Theory of Machines Rattan S.S. Tata McGraw-Hill 2014
Publishing Company
2 Mechanisms and Machines-Kinematics, Michael M Cengage Learning 2016
Dynamics and Synthesis Stanisic
Additional Study material & e-Books
e Nptel.ac.in
e VTU, E- learning
Relevant Websites (Reputed Universities and Others) for
Notes/Animation/Videos Recommended
Website and Internet Contents References
2. http://mww.nptel.ac.in
IEF V1agazines/Journals Used and Recommended to Students
SI.No Magazines/Journals website
1 Mechanism_and machine theory https://www.journals.elsevier.com/mechanism-and-machine-theory
2 Theory of machines https://www.indiabix.com/mechanical-engineering/theory-of-machines

Examination Note

Internal Assessment: 40 Marks
Theoretical aspects as well as relevant sketches should be drawn neatly for questions asked in Internal Assessments

Scheme of Evaluation for Internal Assessment
Internal Assessment test in the same pattern as that of the main examination (Average of the three Tests):40marks.

Scheme of semester End examination:
e There are five modules two questions from each module
e Student has to answer any five question choosing at least one questions from each module.

e Max. Marks: 60Marks

Course Delivery Plan
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Module
No.

Lecture
No.

Content of Lecture

% of
Portion

Static force Analysis, Dynamic force Analysis:

Introduction: Static Equilibrium. Equilibrium of Two and Three Force Members

Members with Two Forces and Torque, Free Body Diagrams

Static Force Analysis of Four Bar Mechanism

Slider-Crank Mechanism

20

Shaper Mechanism

D’Alembert’s Principle,

Dynamic Force Analysis of Four-Bar Mechanism

OO |INOO|OTA N

Dynamic Force Analysis of Slider Crank Mechanism

(WY
o

Shaper Mechanism

Balancing of Rotating Masses, Balancing of Reciprocating Masses:

Static and Dynamic Balancing

Balancing of Single Rotating Mass by Balancing Masses in Same plane

Balancing of Single Rotating Mass by Balancing Masses in Different planes.

Balancing several rotating masses by balancing mass in same plane.

Balancing several rotating masses by balancing masses in different planes.

OO IW|IN(F

Balancing of Reciprocating Masses:
Inertia Effect of Crank and Connecting rod,

20

Balancing of Single Cylinder Engine,

Balancing in Multi Cylinder inline engine (Primary & Secondary forces),

©O(00|

V-type engine,

[EEN
o

Radial engine — direct and reverse crank method.

Governors, Gyroscope

Types of Governors;

Force Analysis of Porter Governors.

Force Analysis of Hartnell Governors.

BAIWIN|F

Controlling Force, Stability, Sensitiveness, Isochronism, Effort and Power in
Porter Governor

(¢,

Controlling Force, Stability, Sensitiveness, Isochronism, Effort and Power in
Hartnell Governor

20

Gyroscope: Vectorial Representation of Angular Motion,. Stability of Two
Wheelers and Four Wheelers.

Gyroscopic Couple of Plane disc

Effect of Gyroscopic Couple on Ship

O~

Effect of Gyroscopic Couple on Aeroplane,

[EEN
o

Stability of Two Wheelers , Stability of Four Wheelers.

Free vibrations:

Basic elements of vibrating system, Types of free vibrations,

Longitudinal vibrations-Equilibrium method,

D“Alembert"s principle, Energy method,

Rayleigh*s method.

Determination of natural frequency of single degree freedom systems,

20

Effect of spring mass,

Damped free vibrations

Under damped, over damped and

O O|NOO|OD|WIN|F-

critically damped systems.

[EEN
o

Logarithmic decrement

Forced vibrations:

[E=Y

Undamped forced vibration of spring mass system,

20
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2 Damped forced vibrations,
3 Rotating unbalance,
4 Reciprocating unbalance,
5 Vibration isolation,
6 Support motion(absolute and relative motion),
7 Transverse vibration of shaft with single concentrated load,
8 several loads,
9 uniformly distributed load,
10 Critical speed.
Assignments, Pop Quiz, Mini Project, Seminars
. Individual / | Reference:
,\Sl . Title Outcome expected: students able to pTEE e Group book/website
0. study | No. -
activity /Paper
Assignment 1: Questions Determine t_he force_s_and couples for static o
1 . X . and dynamic conditions of four bar and Individual Text Book
on Static force Analysis, lid k and shaper mechanisms to Module 1 2 Activit 1,23&4
Dynamic force Analysis: sk' er crank an per Y. e
eep the system in equilibrium.
Assignment 2: Questions | Determine magnitude and angular position
5 | On Balancing of Rotating | of balancing masses under static and Module 2 4 Individual Text Book
Masses, Balancing of dynamic Condition of rotating masses in Activity. 1,23&4
Reciprocating Masses: same and different planes.
Determine  sensitiveness, isochronism,
3 Assignment 3: Questions effort and power .Of porter anq hartnell Individual Text Book
on Governors, Gyroscope governors. Determine gyroscopic couple (Module 3 6 Activity. 123&4
and effects related to 2, 4 wheeler, plane
disc, ship and aeroplanes.
Assignment 4: Questions | Understand types of vibration, methods of
on Introduction & finding natural frequencies of simple Individual Text Book
4 | Undamped and Damped Mechanical systems. Determine equation |Module 4 8 L
free Vibrations (Single of motion, natural frequency, damping Activity. 123&4
Degree of Freedom) factor, logarithmic decrement ,
Undamped and Damped Forced Vibrations
Assignment 5: Forced rotating and reciprocating unbalance .
5 | Vibrations (Single systems,Magnification factor and |Module5 10 Igci't\ll\'/?tu al -Iie;(t?,B;OAlf
Degree of Freedom) transmissibility of forced vibration Y- =
(SDOF) systems.
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12.0 QUESTION BANK
Asm?\lnoment Questions Marks
1] 2021. Determine the various forc_(res and couple T, shown in the figure 1
= 800N
20

2. Calculate T2 and various forces on links for the equilibrium of the system shown in
fig.
Fpo=150N

AB=30cm
BC =60 m
CD =45 cm
AD=90can
BP =23cm
DQ =24 em

3. Explain Dynamic force analysis, Alembert’s principle, Inertia force and Inertia torque.
4. When the crank is 450 from the inner dead center on the down stroke, the effective
steam pressure on the piston of a vertical steam engine is 2.5bar. the diameter of the
cylinder = 0.75 m, stroke of the piston = 0.50 m and length of connecting rod=1 m.
determine the torque on the crank shaft if the engine runs at 350 rpm and the mass of
reciprocating parts is 200kg.

5. What is function of a flywheel? How does it differ from that of a governor?

6. Find the relation for the coefficient fluctuation of speed in terms of maximum
fluctuation of energy and the kinetic energy of the flywheel at mean speed.

1. Four masses 150kg, 250kg, 200kg and 300kg are rotating in the same plane at radii of 0.25m,
0.2m, 0.3m and 0.35m respectively. Their angular location is 40, 120 and 250 degrees from the
mass 150kg respectively measured in anticlockwise direction. Find the position and magnitude of
the balance mass required, if its radius of rotation is 0.25m.
2. A 3.6 m long shaft carries 3 pulleys, two at its two ends and the third at the
midpoint. The two end pulleys have masses 79 Kg and 40 Kg with their radii 3 mm and
5 mm from the axis of the shaft respectively. The middle pulley has a mass of 50 Kg
with radius 8 mm. The pulleys are so keyed to the shaft that the assembly is in static
balance. The shaft rotates at 300 rpm in two bearings 2.4 m apart with equal overhangs
on either side. Determine (i) Relative angular positions of the pulleys, (ii) Dynamic
reaction on the bearings.
3. Prove that the resultant unbalanced force is minimum when half of the reciprocating
masses are balanced by rotating masses i.e., when c = %
4. A four cylinder vertical engine has cranks 150 mm long. The planes of rotation of the first,
second and fourth cranks are 400mm, 200 mm and 200 mm respectively from the third crank and
their reciprocating masses are 50 kg, 60 kg and 50 kg respectively. Find the mass of the
reciprocating parts for the third cylinder and the relative angular positions of the cranks in order
that the engine may be in complete primary balance.
5. The firing order in a 6 cylinder vertical 4 stroke in line engine 1-4-2-6-3-5, the piston
stroke is 100 mm. length of each C.R =200 mm. the pitch distance between cylinder
centerlines are 100 mm, 100 mm, 150 mm, 100 mm and 100mm. determine the out of
balance primary and secondary forces and couples on this engine taking a plane midway
between cylinders 3 and 4 as reference plane. The reciprocating mass per cylinder is 2kg
and the engine runs at 1500 rpm.

20

1. Explain the terms a) Sensitiveness b) Stability c) Isochronisms d) Hunting €) Governor
effort f) Governor power
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2. All the arms of porter governor arc 178 mm long and arc hinged at a distance of 38 mm
from the axis of rotation. The mass of each ball is 1.15 kg and mass of the sleeve is 20 kg.
The governor sleeve begins to rise at 280 rpm. When the links arc at on angle of 30 degree
to the vertical. Assuming the friction force to be constant determine the minimum and
maximum speed of rotation when the inclination of the arms to the vertical is 45 degree.

3. In a porter governor the arms and links are each 10 cm long and intersect on the main | 20
axis. Mass of each ball is 9 Kg and the central mass is 40 Kg. When sleeve is in its lowest
position the arms are inclined at 300 to the axis. The lift of the sleeve is 2 cm. What is the
force of friction at the sleeve, If the speed at the beginning of ascend from the lowest
position is equal to the speed at the beginning of descend from the highest position. What
is the range of speed of governor, if all other things remain same

4. Discuss effect of gyroscopic couple on a two wheeled vehicle taking turn.

5. A ship is propelled by a turbine rotor, which has a mass of 5 tones and a speed of 2100
rpm. The rotor has a radius of gyration of 0.5 m and rotates in clockwise direction, when
viewed from the stress. Find the gyroscopic effects in the following conditions: a) the ship
sails at a speed of 30 km/hr and steers to the left in a curve having 60 m radius b) the ship
pitches 6 degree above and 6 degree below the horizontal position. The bow is descending
with its maximum velocity. The motion due to pitching is simple harmonic and the
periodic time is 20 seconds b) the ship rolls and at a certain instant it has an angular
velocity of 0.03 rad/sec. clockwise when viewed from stern. Determine also the maximum
angular acceleration during pitching. Explain how the direction of motion due to
gyroscopic effect is determined in each case.

6. A four wheeler trolley car weighing 25kN runs on rails which are 1.5 m apart and
travels around a curve of 30 m radius at 24 km/hr. the rails are at the same level, each
wheel of the trolley is 7.5 cm in diameter and each of two axels is driven by a motor
running in direction opposite to that of wheels at a speed of 5 times the speed of rotation
of wheel. The M.I of each axel with gear and wheel is 18 kgm2. Each motor shaft with
pinion has M.l of 12 kgm2. C.G of car is 90 cm above rail. Determine the vertical force
exerted by each wheel on the rail taking into consideration of centrifugal and gyroscopic
effect. State the centrifugal and gyroscopic effect of the trolley.

1. What are the different types of vibrations?
2. Determine the natural frequency of spring — mass system taking the mass of the spring
in to account. 20
3. Split the Harmonic function X= 5 Sin (ot + ©/4) into two Harmonic functions one
having phase of zero and the other of 600.
4. A cylinder of mass m and mass moment of inertia Jo rolling without slipping but
restrained by two linear springs of stiffness ki and k2 as shown in Figure. Determine:

i) The natural frequency of vibration of the system.

if) The value of “a” for which the natural freauency is maximum.

k1 k2
: *

R
Ku&(/ J
s i dd 7

5. Determine the natural frequency of a spring mass system where the mass of is also to be
taken in to account

6. Derive differential equation for undamped free vibrations. (Newton’s method).

7. In a single degree damped vibrating system, a suspended mass of 18 kg makes 10 oscillations in 8
seconds. The amplitude decreases to 25% of the initial value after 5 cycles.

1. A machine of mass 75 kg is mounted on springs of stiffness 12 kN/cm with an assumed damping
factor 0.2. A piston within the machine of mass 2 kg has a reciprocating motion
with a stroke of 7.5 cm and a speed 50 Hz. Assuming the motion of the piston to be
harmonic, determine: i) Amplitude of the machine; ii) Transmissibility; iii) Force | oq
transmitted to the foundation iv) The phase angle of the transmitted force with respect to the
exciting force.
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2. A mass of 6kg suspended by a spring of stiffness 1180 N/m is forced to vibrate by the
harmonic force 10N. Assuming viscous damping coefficient of 85 Ns/m, determine the
resonant frequency, amplitude at resonance, phase angle at resonance, frequency
corresponding to the peak amplitude and the phase angle corresponding to peak

amplitude.
University Result
Examination FCD FC PC % Passing
2020-21 07 22 09 73
2021-22 07 24 29 96.82

Prepared by

-Sd-

s Y

Prof. S A Goudadi

HOD Principal
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Subject Title TURBOMAHINES
Subject Code 18ME54 IA Marks 40
Number of Lecture Hrs/ Week | 04 Exam Marks 100
Total Number of Lecture Hrs 50 Exam Hours 03
CREDITS - 03
FACULTY DETAILS:
Name: Dr. M. M. Shivashimpi [Designation: Associate Professor [Experience:14
No. of times course taught: 08 [Specialization: Thermal Power Engineering
Prerequisite Subjects:
Sl. No Branch Semester Subject
01 Mechanical Engineering L& Engineering Mathematics
02 Mechanical Engineering 1l Basic Thermodynamics
03 Mechanical Engineering v Applied Thermodynamics
04 Mechanical Engineering v Fluid Mechanics

Course Objectives

1. The course aims at giving an overview of different types of turbo machinery used for energy transformation, such as
pumps, fans, compressors, as well as hydraulic and steam turbines.

2. Explain the working principles of turbo machines and apply it to various types of machines

3. It will focus on application of turbo machinery in power generation, power absorption and transportation sectors.

Course Outcomes

Having successfully completed this course, the student will be able to draw and use modeling software’s to generate

CO’s Course Outcome CagMLse POs
Level
C304.1 [Model studies and thermodynamics analysis of turbo machines. L2 1,2,12
£304.2 Ar_n?fllyz_e the energy transfer in Turbo machine with degree of reaction and L3 12 312
utilization factor.
C304.3 |Classify, analyze and understand various type of steam turbine. L3 1,2,3,12
C304.4 [Classify, analyze and understand various type of hydraulic turbine. L3 1,2,3,12
3045 _Understand t_he concept of_ radial power absorbing machine and the problems L3 123 12
involved during its operation.
Total Hours of instruction 50

Course Content
Module - |

Introduction: Definition of turbo machine, parts of turbo machines, Comparison with positive displacement machines,
Classification, Dimensionless parameters and their significance, Unit and specific quantities, model studies and its
numerical. (Note: Since dimensional analysis is covered in Fluid Mechanics subject, questions on dimensional analysis
may not be given. However, dimensional parameters and model studies may be given more weight age.)

Thermodynamics of fluid flow: Application of first and second law of thermodynamics to turbo machines, Efficiencies of
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turbo machines, Static and Stagnation states, overall isentropic efficiency, stage efficiency (their comparison) and
polytropic efficiency for both compression and expansion processes. Reheat factor for expansion process. Simple
Numerical on stage efficiency and polytropic efficiency.10 Hours

Module -1
Energy exchange in Turbo machines: Euler’s turbine equation, Alternate form of Euler’s turbine equation, Velocity
triangles for different values of degree of reaction, Components of energy transfer, Degree of Reaction, utilization factor,
Relation between degree of reaction and Utilization factor, Problems.
General Analysis of Turbo machines: Radial flow compressors and pumps — general analysis, Expression for degree of
reaction, velocity triangles, Effect of blade discharge angle on energy transfer and degree of reaction, Effect of blade
discharge angle on performance, , General analysis of axial flow pumps and compressors, degree of reaction, velocity
triangles, Numerical Problems.. 10 Hours

Module —I11
Steam Turbines: Classification, Single stage impulse turbine, condition for maximum blade efficiency, stage efficiency,
Need and methods of compounding, Multi-stage impulse turbine, expression for maximum utilization factor, Numerical
Problems.
Reaction turbine — Parsons’s turbine, condition for maximum utilization factor, reaction staging. Numerical Problems
10 Hours

Module -1V
Hydraulic Turbines: Classification, various efficiencies. Pelton Wheel — Principle of working, velocity triangles, design
parameters, maximum efficiency, and numerical problems.
Francis turbine — Principle of working, velocity triangles, design parameters, and numerical problems
Kaplan and Propeller turbines - Principle of working, velocity triangles, design parameters and Numerical Problems.
Theory and types of Draft tubes.10 Hours

Module -V
Centrifugal Pumps: Classification and parts of centrifugal pump, different heads and efficiencies of centrifugal pump,
Theoretical head — capacity relationship, Minimum speed for starting the flow, Maximum suction lift, Net positive suction
head, Cavitation, Need for priming, Pumps in series and parallel. Problems.
Centrifugal Compressors: Stage velocity triangles, slip factor, power input factor, Stage work, Pressure developed, stage
efficiency and surging and problems. 10 Hours

Relevance to future subjects
SINo | Semester | Subject Topics
01 VIl Project work Application of IC engine, Turbine, Compressor.
I Relevance to Real World
SL. No Real World Mapping
01 Application of IC Engine, Power generation from Gas turbine hydraulic turbine and steam turbine.
02 Analysis of power by various power generating and power absorbing machines.
Gap Analysis and Mitigation
Sl. Delivery Type Details
No
01 Tutorial Solving the unsolved problems from the reference and text books and demonstration in
laboratory
02 Nptel.ac.in E- Learning
03 VTU, E- learning E- Learning
04 MOOCS E- Learning
05 Open courseware E- Learning
IEI Books Used and Recommended to Students
| Text Books |
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1. An Introduction to Energy Conversion, Volume Ill, Turbo machinery, V. Kadambi and Manohar Prasad, New
Age International Publishers, reprint 2008.
Turbomachines, B. U Pai , Wiley First Edition.
Turbo Machines, M. S. Govindegowdaand A. M. Nagaraj, M. M. Publications, 7™ Ed, 2012
4. Fundamentals of TurboMachinery, B.K Venkanna, PHI Publishers.
Reference Books
1. Turbines, Compressors & Fans, S. M. Yahya, Tata McGraw Hill Co. Ltd., 2" edition, 2002
2. Principals of Turbo machines, D. G. Shepherd, The Macmillan Company (1964).
3. Fluid Mechanics & Thermodynamics of Turbo machines, S. L. Dixon, Elsevier (2005).
Additional Study material & e-Books
1. Fluid Mechanics by R.K. Banasal

Relevant Websites (Reputed Universities and Others) for
Notes/Animation/Videos Recommended

Website and Internet Contents References
1. Nptel.ac.in
2. VTV, E- learning

w N

Magazines/Journals Used and Recommended to Students
SI. No Magazines/Journals website

1 International Turbo machinery https://www.turbomachinerymag.com/
Journal of Engineering for Gas _ . . . .

2 Turbines and Power https://gasturbinespower.asmedigitalcollection.asme.org/journal.aspx

3 Thermal News http://www.thermalnews.com/main/

4 Turbine Magazine http://www.windarphotonics.com/turbine-magazine

5 Future Power Technology http://www.power-technology.com/features/featurefuture-power-
Magazine technology-magazine-turbine-edition/

Examination Note

Internal Assessment: (30 marks for 1.LA. + 10 marks for assignment) = 40 Marks

Question paper pattern:

e The question paper will have ten full questions carrying equal marks.

o Each full question will be for 20 marks.

o There will be two full questions (with a maximum of four sub- questions) from each module.
o Each full question will have sub- question covering all the topics under a module.

o The students will have to answer five full questions, selecting one full question from each module.

Course Delivery Plan

0,
Module Lecture Content of Lecturer & 9f
No. Portion
1 Introduction: Definition of turbo machine, parts of turbo machines, Comparison with

positive displacement machines,
Classification, Dimensionless parameters and their significance,

Unit and specific quantities, model studies 20
Solving related Numericals
Solving related Numericals
Thermodynamics of fluid flow: Application of first and second law of
thermodynamics to turbo machines

o OB w N
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7 Efficiencies of turbo machines, Static and Stagnation states, overall isentropic
efficiency
8 Stage efficiency (their comparison) and polytropic efficiency for both compression and
expansion processes. Reheat factor for expansion process.
9 Solving related Numericals
10 Solving related Numericals
11 Energy exchange in Turbo machines: Euler’s turbine equation, Alternate form of]
Euler’s turbine equation,
12 Velocity triangles for different values of degree of reaction, Components of energy
transfer,
13 Degree of Reaction, utilization factor, Relation between degree of reaction and
Utilization factor
14 Solving related Numericals
0 15 Solving related Numericals 40
16 General Analysis of Turbo machines: Radial flow compressors and pumps — general
analysis, Expression for degree of reaction, velocity triangles
17 Effect of blade discharge angle on energy transfer and degree of reaction, Effect of
blade discharge angle on performance
18 General analysis of axial flow pumps and compressors, degree of reaction, velocity|
triangles
19 Solving related Numericals
20 Solving related Numericals
21 Steam Turbines: Classification, Single stage impulse turbine, condition for maximum
blade efficiency,
22 Stage efficiency, Need and methods of compounding
23 Multi-stage impulse turbine, expression for maximum utilization factor.
24 Solving related Numericals
m 25 Solv?ng related Numer!cals 60
26 Solving related Numericals
27 Reac_tion tL{rbine — Parsons’s turbine, condition for maximum utilization factor,
reaction staging
28 Solving related Numericals
29 Solving related Numericals
30 Solving related Numericals
31 Hydraulic Turbines: Classification, various efficiencies
39 Pelton turbine — Principle of working, velocity triangles, design parameters, Maximum
efficiency.
33 Solving related Numericals
34 Solving related Numericals
35 Francis turbine - Principle of working, velocity triangles, design parameters.
- - 80
\Y 36 Solving related Numericals
37 Solving related Numericals
38 Kaplan and Propeller turbines — Principle of working, velocity triangles, design
parameters.
39 Solving related Numericals
40 Draft tubes- Types and functions
41 Centrifugal Pumps: Classification and parts of centrifugal pump
42 Different heads and efficiencies of centrifugal pump
\4 43 Theoretical head — capacity relationship, Minimum speed for starting the flow 100
m Maximum suction lift, Net positive suction head, Cavitation, Need for priming, Pumps
in series and parallel
45 Solving related Numericals

Page | 29



https://hsit.ac.in/nba-accreditation-status.php

Hirasugar Institute of Technology, Nidasoshi

Approved by AICTE, Recognized by Govt.of Karnataka and Affiliated to VTU Belagavi.

S J P N Trust's

Mech. Engg. Dept.

Inculcating Values, Promoting Prosperity

Course Plan

V SEM

Accredited at 'A' Grade by NAAC
Programmes Accredited by NBA: CSE, ECE, EEE & ME

2021-22 Odd Sem

46 Solving related Numericals
47 Solving related Numericals
48 Centrifugal Compressors: Stage velocity triangles, slip factor, power input factor,
Stage work, Pressure developed, stage efficiency and surging
49 Solving related Numericals
50 Solving related Numericals
Assignments, Pop Quiz, Mini Project, Seminars
sl. . Allied | Week | Individual / Group | eerence:
Title Outcome expected o book/website
No. study No. activity /Paper
Students study the
Assighment 1: Topics and write the | Module Individual Activity Text book 1
S L and all the
1 University Answers. Get 1 3 and submission of reference
Questions practice to solve syllabus hard copy. books
university questions.
Students study the
Assighment 2: Topics and write the | Module Individual Activity Text book 1
S L and all the
2 University Answers. Get 2 6 and submission of reference
Questions practice to solve syllabus hard copy. books
university questions.
Students study the
Assighment 3: Topics and write the | Module Individual Activity Text book 1
LY . and all the
3 University Answers. Get 3 9 and submission of reference
Questions practice to solve syllabus hard copy. books
university questions.
Students study the
Assighment 3: Topics and write the | Module Individual Activity ;ﬁé(taﬁcﬁli 1
4 University Answers. Get 4 12 | and submission of reference
Questions practice to solve syllabus hard copy. books
university questions.
Students study the
Assignment 3: Topics and write the | Module Individual Activity zﬁé(tamﬂé 1
5 University Answers. Get 5 15 | and submission of reference
Questions practice to solve syllabus hard copy. books
university questions.

QUESTION BANK

Module I:
Define Turbo machine. Briefly classify turbo machines
With a neat sketch explain the parts of a turbo machine.
Compare the turbo machines with positive displacement machines
Define specific speed of a turbine. Derive an expression for specific speed of a turbine from fundamentals

agrwdE

o

Give the significance of the dimensionless terms i. Flow coefficient ii. Head coefficient

With respect to

turbo machines.

Define fluid machinery, and then further define its two type’s i.e. (i) Turbo machine and
machine with example and their working principle.

Describe in brief dynamic action of flowing fluid and rotating element.

How a turbo machines are classified?

iii. Power coefficient,

(ii) reciprocating
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9. Sketch and explain main parts of turbo machines.

10. Write in brief importance of Turbo machines.

11. Compare reciprocating machines with Turbo machines or Rotary machines or Dynamic machines.

12. Write in brief dimensional analysis of turbo machines. What are the important quantities which influence the
performance of turbo machines? List the variables (quantities) and write their symbol and dimensions.

13. State Buckingham’s 1 - theorem. What is repeating variables? How they are of selected?

14. What do you mean by dimensionless number? Define Reynolds’s number, Fraud’s number, Euler’s number,
Weber’s number, Mach number etc and derive their expression.

15. Write the importance of dimensionless number of turbo machines for model analysis.

16. Apply the concept of dimensional analysis to incompressible (liquid) flow Turbo machines, and obtain expression
for i) discharge co-efficient ii) head or pressure or energy co-efficient (iii) Power co-efficient (iv) Reynolds
number.

17. Apply the concept of dimensional analysis to compressible flow turbo machines and obtain and expressions for 5
non dimensional numbers.

18. Define specific speed and write its expressions for pump and hydraulic turbines.

19. Describe in brief effect of Reynolds number on turbo machine.

20. Define i) Unit flow, ii) Unit speed, iii) Unit power use and derive their expression. of incompressible flow turbo
machines. 1. What is velocity of sound? Derive an expression for the velocity of sound for a perfect gas

21. Explain the terms mach number

22. What is Sub sonic, supersonic and hypersonic flow?

23. Explain the following with respect to a turbine i) overall efficiency  ii. Stage efficiency iii. Polytrophic
efficiency v. Mechanical efficiency

24. What is infinitesimal stage efficiency in the expansion and compression process and derive the corresponding
equation.

25. What is the reheat factor? Show that reheat factor is greater than unity in multistage turbine

Numiricals

1. A storage unit has a head of 30 m and has a discharge 30 m3 /s through the pipe which is connected to storage
unit. The speed of the rotor is 200 rpm. Suggest which turbine is suitable for this data.

2. Calculate the number of pumps required to take water from a deep well under a total head of 90 m. All the pumps
are identical and are running at 800 rpm. The specific speed of each pump is given as 30 while the rated capacity
of each pump is 0.2m3/sec.

3. The four water turbines of specific speed 890 each are installed in a hydel station. Each of the turbines runs at
50rpm and share equally a discharge of 260 m®/sec. Awvailable under a head of 1.73, assuming each turbine has
an efficiency of 82.5%. Find the power of each turbine R.

4. Air enters compressors at a static pressure of 1.5 bar a static temperature of 15 o C and flow velocity of 15 m/s. At
exit static pressure is 3 bar. Static temperature is 100 ° C and flow velocity is 100 m/s. The outlet is 1m above
inlet. Evaluate i) Isentropic change in enthalpy ii) Actual change in enthalpy and iii) Efficiency of compressor.

5. Total to total efficiency of power absorbing turbo machines handling liquid water of standard density is 70 %.
Suppose that pressure of water increased by 4 bar. Find a) Isentropic change in enthalpy ii) Actual change in total
enthalpy iii) Change in total enthalpy of water iv) Power input to water if flow rate 30 kg/s.

6. Air enters a straight Asymmetric duct at 300 K, 3.5 bar and 3.5 bar and 150 m/s and leaves itat 275 K, 2.2 bar
and 270 m/s . The area of cross section at entry is 550 cm 2. Assume adiabatic flow, r = 1.4 R = 287 J/Kg K,.
Calculate Stagnation temperature, mass flow rate and area of cross section at exit.

7. The air enters a compressor at a static pressure of 1.7 atm. A static temperature of 15 ° C and flow velocity of 50
m/s. At the exit the static pressure is 3.5 atm . The static temperature 110 o C and the flow velocity 110 m/s. The
outlet is 2.2 m above the inlet. Calculate a) The isentropic change in total enthalpy and b) The actual change in
total enthalpy.

Module I11:

1. Define utilization factor and vane efficiency

2. Derive the relationship between utilization factor and degree of reaction

3. Write combined velocity triangles for different values of degree of reaction

4. What is the condition for maximum utilization factor?

5. Differentiate between i) Impulse turbine ii) Reaction turbine

6. Explain in brief general analysis of an impulse and reaction turbo machine. Write the effect of blade discharge
angle on energy transfer. Writer the values of degree of reaction for impulse and reaction type turbo machine.

7. Analyze a radial flow turbo machine. Draw the velocity triangle diagram at inlet and for different discharge angles

at outlet. Derive an expression for energy transfer in terms of blade discharge angles. Also derive an equation for
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9.

10.
11.
12.

13.

Degree of Reaction in terms of blade discharge angles.

Draw on a common graph. (1) Energy transfer versus blade discharge angles and Degree of reaction versus blade
discharge angles. Then write the effect of blade discharge angle on (i) Energy transfer and (ii) Degree of reaction.
Draw the combined velocity triangle diagram for the value of (i) R = 0.5 (ii) 1>R>0.5 and R>1.

Derive the relation between Utilization factor and degree of reaction for axial flow turbo machine.

Draw the velocity triangles for the following types of vanes of centrifugal pumps and compressors i) Back ward
Vane ii) Radial Vane iii) Forward Curved Vane and also draw & explain the Head- Capacity relation for the
above three types of vanes

Derive the expression for utilization factor and degree of reaction for axial flow compressors, pumps and
blowers.

Derive the expression for Energy and Degree of reaction of radial flow compressors, blowers and pumps.

Numericals :

1.

No ok

The following data refers to a hydraulic reaction turbine of radial type. a ) Head of the water = 160 m , b ) Rotor
blade angle at energy = 119 0, ¢ ) Diameter at entry = 3.65 m, d ) Diameter at exit =2.45m, e ) Discharge angle
at exit = 30 o, radial with a velocity of 15.5 m/s , f) Radial component at inlet = 10.3 m/s . Find the power
developed in KW, Degree of reaction and utilization factor for a flow rate of 10 m2/s.

At a stage in a 50 % reaction axial flow turbine running at 300 rpm. The power output is 265 KW, Utilization
factor being 0.615. Find the absolute velocities of V1 and V2. Assume symmetric velocity of triangles at inlet and
outlet.

In De Laval steam nozzle angle at inlet 18 °. Relative velocities is reduced to the extent of 6 % when steam flows
over the moving blades. The output of the turbine is 120 KW/kg flow of steam. If blades are equiangular, find the
speed ratio, absolute velocity of steam and blade speed for maximum utilization factor

Air enters in an axial flow turbine with a tangential component of the absolute velocity equal to 600 m/s in the
direction of rotation. At the rotor exit, the tangential component of the absolute velocity is 100 m/s in a direction
opposite to that of rotational speed. The tangential blade sped is 250 m/s. Evaluate i) The change in total enthalpy
of air between the inlet and outlet of the rotor ii) The power in KW if the mass flow rate is 10 kg/s iii) The change
in total temperature across the rotor.

A mixed flow turbine handling water operates under a static head of 65 m. In a steady flow, the static pressure at
the rotor inlet is 3.5 atmospheric (gauge). The absolute velocity at the rotor inlet has no axial component and is
directed at an angle of 25 ° to the tangent of wheel so that VVul is positive. The absolute velocity at exit purely
axial. If the degree of reaction for the machine is 0.47 and utilization factor is 0.896, compute the tangential blade
speed at inlet as well as the inlet blade angle B1. Find also the work output per unit mass flow of water.

In mixed flow turbo machine, the fluid enters such that the absolute velocity is axial at inlet and at outlet relative
velocity is radial. What is the degree of reaction and energy input to the fluid, if relative velocity at outlet is same
as tangential blade speed at inlet? The following data may be used. i) Inlet diameter = 0.16 m ii) Exit diameter =
0.5 m, iii) Speed = 3000 rpm, iv) Blade angle at inlet = 45 °,

Draw the velocity triangle at inlet and outlet of an axial flow compressor with the following data, R = 0. 5, y1 =
45 o (inlet blade angle with respect to axial direction), axial flow velocity is constant and is equal to 120 m/s,
radius of rotation = 0.2 m and speed of the compressor is 6500 rpm. Determine the power required in KW to
handle 15 kg of air per second.

Air flows through one stage of an axial flow compressor at 33 ° C and 1 atmospheric pressure. The axial speed of
airflow throughout stage is 110 m/s. Compressor is one of 50 % reaction with symmetric inlet and outlet blade
angle is 50 °. Compute absolute velocity and rotor inlet, mean blade tip speed, temperature rise in air is passing
through stage.

The impeller of a centrifugal pump has an outer diameter of 1. 5 m. It lifts water at a rate of 2000 kg/s. The blade
is making an angle of 145° in direction of motion at outlet and speed being 3000 rpm. Radial velocity of flow is 3
m/s. Find power required to drive impeller.

HI:

Define steam Turbine classify it.

With the help of neat arrangement along with the variation of pressure and velocity explain the working of simple
impulse steam turbine.

What is compounding? Explain with sketches (i) Velocity compounding (ii) Pressure compounding and (iii)
Pressure compounding.

Explain with sketch working of Reaction steam Turbine.

Compare impulse and Reaction steam turbine.

Write the advantage of steam turbine over other prime movers.

.Draw the velocity triangles at the inlet and outlet tips of blades of single stage impulse turbine; combined the
velocity diagrams and derive an expression for i) Work done, ii) Power developed, iii) Blade or diagram
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efficiency etc.
Describe the effect of friction on blade efficiency.
What is speed ratio? Derive the condition of speed ratio for maximum blade efficiency.

. Write an expression for i) Gross stage efficiency and ii) Axial thrust. 11. Describe with combined velocity

diagrams two stage impulse turbine. Writs an expression for blade efficiency and maximum blade efficiency iii)
maximum work done per kg of steam.

Numericals :

1.

Module

arwnE

o

In a single stage steam turbine saturated at 10 bar is supplied through a convergent- divergent steam nozzle. The
nozzle angle is 20 °. Find i) the best blade angle if blades are equiangular ii) The maximum power developed by
turbine if number of nozzle used are 5 and area at throat of each nozzle is 0. 6 cm?2. Assume, Cb = 0.87 and nn =
0.88, Take U = 400 m/s, steam pressure at exit of nozzle is 1 bar.

In two stage velocity compounded axial flow steam turbine, steam enters first row of moving blades with an
absolute velocity of 550 m/s. Steam leaves last row of moving blades are axially. The nozzle angle at inlet of
moving blades = 16 °. The blade angles at inlet and outlet of both rotors are same and equal to 32 °. Find blade
speed to satisfy above conditions by drawing velocity triangles of inlet and outlet of each stage separately.

Steam flows through the nozzle with a velocity of 450 m/s at a direction which is inclined at an angle of 16 ° to
the plane tangent. Steam comes out of the moving blades with a velocity of 100 m/s in the direction of 110 ° with
the direction of blade motion. The blades are equiangular and the steam flow rate is 10 kg/s. Find i) Power
developed ii) the power loss due to friction iii) Axial thrust iv) Blade efficiency and v) Blade coefficient

In an Impulse turbine (with single row wheel), the mean diameter of the blade is 1.05m and the speed is 3000rpm.
The nozzle angle is 20 degree and ratio of blade speed to steam speed is 0.45 and the relative velocity and outlet
from the blades to that at inlet is 0.85. Outlet angle is made 3 degree is less than the inlet angle. The steam flow is
10Kg/sec. Draw the velocity diagram for the blade and determine the following. i) tangential thrust on the blade
ii) Axial thrust on the blade iii) Resultant thrust on the blade iv) Power developed in the blade v) Blading
efficiency.

The first stage of an impulse turbine is compounded for velocity and has two rows of moving blades and one ring
of fixed blades. The nozzle angle is 18 degree and leaving angles of blades are respectively, first moving 30
degree, fixed 20 degree, and second 30 degree. The velocity of steam leaving the nozzle is 550m/sec. The friction
loss in each blade row is 10% of the relative velocity. Steam leaves second row moving blades axially, find i)
blade velocity ii) Blade efficiency and specific speed consumption.

1V:

What is hydraulic Turbine? Classify it. Sketch the layout of hydro electric power plant.

Define i) hydraulic efficiency, ii) mechanical efficiency iii) overall efficiency and volumetric efficiency.

What are the main components of Pelton Turbine? Explain their function.

Design the pelton turbine.

Draw the velocity triangles diagrams at bucket inlet and outlet and write an expression for Force, work, power and
efficiency; maximum hydraulic efficiency with its condition.

With the help of neat sketch explain the working of double regulation oil pressure governor.

Sketch Francis Turbine, Level its main components and explain its working.

Draw the velocity triangle diagrams at radial inward flow Francis turbine and derive an expression for (i) Work
done, (ii) Hydraulic efficiency.

Sketch Kaplan Turbine, Label its main components and explain its working.

. What is a draft tube? What is its function? What are its types? Derive an expression for -ve head created at the

runner outlet by using a draft tube.

Numericals:

1.

Following date refers to Kaplan turbine net head=20m.Power developed=15MW, Overall efficiency=80%. The
runner diameter 4.2m, Hub diameter is 2m, Specific speed is 300. Hydraulic efficiency is 90%. Calculate the inlet
and exit angles Of the runner blades at the tip and at the hub if the flow leaving the runner is purely axial.

The following data refers to Pelton Wheel. Power = 6500KW, Head=250m, Overall efficiency=85%,
Speed=220rpm. Calculate the unit discharge, unit power, unit speed. Take speed ratio=0.45 If the head on the
same turbine falls to 125m.Calculate the discharge, Power and speed of for new head.

Find the specific speed and type of turbine. Power developed =7000KW, Head=25m, Speed=120rpm. Calculate
its normal speed and out put under a 30 m head.

A Francis turbine working under a head of 150m runs at 800rpm. Velocity of water at entry is 32m/s. The outer
and inner diameter of the runner is 1.5 and 0.75m respectively. The outlet angle of the guide blades is 12 degree.
Calculate the runner blade angles at inlet and outlet, if the discharge is axial and velocity of flow is constant
through the runner and hydraulic efficiency.
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5. The following date refers to Francis turbine speed=1200rpm, Net head=130m, Discharge=0.7m%sec, Inner
diameter=1.3m. Height of the runner at inlet=0.05m. The angle of the inlet guide vanes is set at 72 degree and
absolute velocity at outlet is radial. Calculate Torque, Power and Hydraulic efficiency.

Module V:

1. What is centrifugal pump? Draw it lay out and explains.

2. How a centrifugal pump is classified.

3. Explain the following heads of a centrifugal pump: (i) Suction heat, (ii) Delivery head, (iii) Static heat, (iv)
Manometer of head & (v) Total or gross or effective head.

4. Derive an expression for work done by impeller of a centrifugal pump on water.

5. Define explain, and write an expression for the following efficiencies of centrifugal pump: i) Mechanical
efficiency, (ii) Manometric efficiency, (iii) overall efficiency and (iv) Hydraulic efficiency.

6. Derive an expression for pressure rise in pump impeller.

7. Derive an expression for minimum starting speed of a centrifugal pump.

8. What is cavitation? Explain causes of cavitation.

9.  What is priming? Explain necessity and phenomenon of priming.

10. Explain with flow diagram the purpose of multistage pump when connected in series and parallel.

11. Explain important parts of centrifugal compressor

12. Derive expression for overall pressure ratio developed in centrifugal compressor

13. Define i) slip factor ii) power input factor

14. Explain with the help of a diagram the surging of centrifugal compressor

15. Classify the axial flow compressor

16. With the help of neat sketch explain the construction and working principle of axial flow compressors.

17. Sketch and explain axial compressor stage velocity triangles and derive an expression for (i) ratio of blade speed 6
velocity of flow (ii) degree of reaction. Also writer conditions for 50% R. 8. Derive an expression for work input
to compressor. Also describe work done factor.

18. Describe in brief (i) Compressor stage efficiency (ii) Degree of Reaction (iii) Radial pressure gradient.

Numericals:

1. A centrifugal pump is running at 100 rpm. The outlet vane angle of the impeller is 30 ° and velocity of flow rate at
outlet is 3 m/s. The pump is working against a total head of 30 m and the discharge through the pump is 0.3 m3 /s.
If the man metric efficiency is 75 % determine a) Diameter of the impeller b) width of the impeller at outlet.

2. A centrifugal pump running at 1450 rpm discharges 110 lit/s against a head of 23 m. If the diameter of impeller is
25 cm and its width 5 cm find the vane angle at outer periphery. The man metric efficiency of the pumps is 75 %.

3. A centrifugal pump discharges 0.15 m? /s of water against at a head of 12.5 m. The speed of the impeller is 600
rpm. The outer and inner diameter and inner diameter of impeller are 50 cm and 25 cm respectively and vanes are
bent back at 35 o to the tangent at the exit. If the area of flow remains 0.07 m2 from inlet to outlet determine a)
Man metric efficiency b) Vane angle at inlet.

4. A centrifugal pump with an impeller outlet diameter of 375mm runs at 750 rpm and delivers 35 liters/sec of
water. The radial velocity at the impeller exit is 2m/sec. The difference between the water levels at the over head
tank and the sump is 14.2 m including frictional losses. The total power input needed to run the pump is 6.1KW,
its mechanical and volumetric efficacies being 0.95 and 0.96 respectively. The rotor blades are backward curve
with an exit angle of 45 degree. Compute i) The ideal head developed with no slip and no hydraulic losses ii) the
actual pump efficiency.

5. A centrifugal pump is required to discharge water at the rate of 0.15m%sec while running at 1480 rpm against a
head of 30m.The impeller diameter is 25cm and the width at outlet is 6cm. The man metric

6. A centrifugal compressor delivers 18.2 kg/s of air with a total pressure ratio of 4:1. Speed is 15000 rpm. Inlet total
temperature is 15 ° C. Slip coefficient is 0.9, Power input factor is 1.04. Efficiency is 0.8. Calculate overall
diameter of impeller.

7. Asingle stage axial flow blower with no inlet guide vane but row of stationary vanes after rotor runs at 3600 rpm.
The rotor hub and tip diameter are 20 cm and 12.5 cm respectively. Mass flow rate is 0.5 kg/s. The turning angle
of rotor is 20 ° towards axial direction during air flow over blade. If atmospheric temperature and pressure are 25
0 C and 1 atm. Respectively assuming constant axial velocity through machine find i) Total pressure rise of air if
hydraulic efficiency is 0.9 ii) Power required iii) Degree of reaction.

8. An air compressor has 8 stages of equal pressure ratio 1.35. The flow rate through compressor 50 kg/s and its o =

82%. If the conditions of air at entry are 1 bar and 40° C find the i) stage of air at compressor exit ii) polytrophic
efficiency iii) efficiency of each stage iv) power required to drive compressor assuming nm = 90%.
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Subject Title FLUID POWER ENGINEERING

Subject Code 18ME55 IA Marks 40

No of Lecture Hrs + Tutorial Hrs/ Week 03+00 Exam Marks 60

Total No of Lecture + Practical Hrs 40+0 Exam Hours 03
CREDITS-03

FACULTY DETAILS:

Name: Dr. S.N.Topannavar

[Designation: Professor

[Experience: 23 Years

No. of times course taught: 6 Times (Similar)

[Specialization: Thermal Power Engg.

Prerequisite Subjects:

Sl. No Branch Semester Subject

1 Mechanical Engineering v Fluid Mechanics

2 Any I-1Iv Elementary knowledge of
Basic Mathematics

3 Mechanical Engineering i Elementary Knowledge
Engineering Drawing

Course Objectives

To provide an insight into the capabilities of hydraulic and pneumatic fluid power.

\ A%

VVYY

To understand concepts and relationships surrounding force, pressure, energy and power in fluid

power systems.

To examine concepts cantering on sources of hydraulic power, rotary and linear actuators,
distribution systems, hydraulic flow in pipes, and control components in fluid power systems.

Exposure to build and interpret hydraulic and pneumatic circuits related to industrial applications.

To familiarize with logic controls and trouble shooting.

Course Outcomes

The student, after successful completion of the course, will be able to

CO Course Outcome CE T POs
Level
Identify and analyse the functional requirements of a fluid power transmission L3 PO1,PO2, PO3,
401.1 | System for a given PO5,
application. PO6,P09,PO12
401.2 L4
Visualize how a hydraulic/pneumatic circuit will work to accomplish the Egé,POZ, POS,
function. POB,PO9,PO12
401.3 L3
Design an appropriate hydraulic or pneumatic circuit or combination circuit like Egé,POZ, POS,
electro-hydraulics,electro- pneumatics for a given application. POG,POQ PO12
401.4 L3 PO1,PO2, PO3,
Select and size the different components of the circuit. POS5,
P0O6,PO9,PO12
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401.5 | Develop a comprehensive circuit diagram by integrating the components L4 PO1,PO2, PO3,

selected for the given POS5,
application. PO6,P0O9,PO12

Total Hours of instruction | 40

Course Content

Module-1

Introduction to fluid power systems Fluid power system: components, advantages and applications. Transmission
of power at static and dynamic states. Pascal’s law and its applications. Fluids for hydraulic system: types,
properties, and selection. Additives, effect of temperature and pressure on hydraulic fluid. Seals, sealing materials,
compatibility of seal with fluids. Types of pipes, hoses, and quick acting couplings. Pressure drop in hoses/pipes.
Fluid conditioning through filters, strainers; sources of contamination and contamination control; heat exchangers.
Module-2

Pumps and actuators Pumps: Classification of pumps, Pumping theory of positive displacement pumps,
construction and working of Gear pumps, Vane pumps, Piston pumps, fixed and variable displacement pumps, Pump
performance characteristics, pump selection factors, problems on pumps. Accumulators: Types, and applications of
accumulators. Types of Intensifiers, Pressure switches /sensor, Temperature switches/sensor, Level sensor.
Actuators: Classification cylinder and hydraulic motors, Hydraulic cylinders, single and double acting cylinder,
mounting arrangements, cushioning, special types of cylinders, problems on cylinders. Construction and working of
rotary actuators such as gear, vane, piston motors, and Hydraulic Motor. Theoretical torque, power, flow rate, and
hydraulic motor performance; numerical problems. Symbolic representation of hydraulic actuators (cylinders and
motors)

Module-3

Components and hydraulic circuit design Components: Classification of control valves, Directional Control
Valves-symbolic representation, constructional features of poppet, sliding spool, rotary type valves solenoid and pilot
operated DCV, shuttle valve, and check valves. Pressure control valves — types, direct operated types and pilot
operated types. Flow Control Valves -compensated and non-compensated FCV, needle valve, temperature
compensated, pressure compensated, pressure and temperature compensated FCV, symbolic representation.
Hydraulic Circuit Design: Control of single and Double -acting hydraulic cylinder, regenerative circuit, pump
unloading circuit, counter balance valve application, hydraulic cylinder sequencing circuits, hydraulic circuit for
force multiplication; speed control of hydraulic cylinder- metering in, metering out and bleed off circuits. Pilot
pressure operated circuits.

Module-4

Pneumatic power systems Introduction to Pneumatic systems: Pneumatic power system, advantages, limitations,
applications, Choice of working medium. Characteristics of compressed air and air compressors. Structure of
pneumatic control System, fluid conditioners-dryers and FRL unit. Pneumatic Actuators: Linear cylinder — types of
cylinders, working, end position cushioning, seals, mounting arrangements, and applications. Rotary cylinders-
types, construction and application, symbols. Pneumatic Control Valves: DCV such as poppet, spool, suspended seat
type slide valve, pressure control valves, flow control valves, types and construction, use of memory valve, Quick
exhaust valve, time delay valve, shuttle valve, twin pressure valve, symbols.

Module-5

Pneumatic control circuits Simple Pneumatic Control: Direct and indirect actuation pneumatic cylinders, speed
control of cylinders — supply air throttling and exhaust air throttling. Signal Processing Elements: Use of Logic gates
— OR and AND gates in pneumatic applications. Practical examples involving the use of logic gates. Multi- Cylinder
Application: Coordinated and sequential motion control, motion and control diagrams. Signal elimination methods,
Cascading method- principle, Practical application examples (up to two cylinders) using cascading method (using
reversing valves). Electro- Pneumatic Control: Principles — signal input and output, pilot assisted solenoid control of
directional control valves, use of relay and contactors. Control circuitry for simple signal cylinder application.

Relevance to future subjects
SL. No | Semester | Subject Topics / Relevance
1 VI Mini-project All Modules

Page | 37


https://hsit.ac.in/nba-accreditation-status.php

_ _ SJPNTrust's _ _ Mech. Engg. Dept.
Hirasugar Institute of Technology, Nidasoshi Course Plan
Inculcating Values, Promoting Prosperity
Approved by AICTE, Recognized by Govt.of Karnataka and Affiliated to VTU Belagavi. V SEM
Accredited at 'A' Grade by NAAC
Programmes Accredited by NBA: CSE, ECE, EEE & ME 2021-22 Odd Sem
2 VIl & Project work Phase-1 & 11 All Modules

VIl

I Relevance to Real World

SL. No

Real World Mapping

01

Design and Development of Hydraulic and Pneumatic circuits for various industrial applications

02

Design and Development of Hydraulic and Pneumatic circuits for agricultural and societal applications

03

Knowledge is required to design earth moving equipments, transportation etc.

Books Used and Recommended to Students

Text Books

1.
2.

3.

Fluid Power with applications Anthony Esposito Pearson edition 2000
Hydraulics Majumdar S.R Tala McGRawHIIL 2002

Pneumatic systems - Principlesand Maintenance Majumdar S.R Tata McGraw-Hill 2005

Reference Books

1.
2
3.
4,
5

6.

Industrial Hydraulics John Pippenger, Tyler Hicks McGraw Hill International Edition 1980
Hydraulics and pneumatics Andrew Par Jaico Publishing House 2005

Fundamentals of Pneumatics, Vol I, Il and 111.FESTO

Hydraulic Control Systems Herbert E. Merritt John Wiley and Sons, Inc

Introduction to Fluid power Thomson PrentcieHall 2004

Fundamentals of fluid power control John Watton Cambridge University press 2012

Additional Study material & e-Books

https://www.youtube.com/watch?v=NNmI3LO7m8I

https://www.youtube.com/watch?v=6jZSXKuYzcw

https://www.youtube.com/watch?v=_6wkLDQlLng

https://www.youtube.com/watch?v=c8YTsoq3VsU

Notes/Animation/Videos Recommended

m Relevant Websites (Reputed Universities and Others) for

Website and Internet Contents References

3. http://www.nptel.ac.in
4. Fluid Power related websites

EI Viagazines/Journals Used and Recommended to Students

SI.No Magazines/Journals website
www.reference.com/world-view/happens-overfill-
1 https://www.hpsinternational.com/ power-steering-fluid-73d0ec829ddee5c0
5 https:/www.powerpackerus.com/ www.carbibles.com/best-power-steering-fluid

Examination Note

Question paper pattern:
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https://www.google.com/aclk?sa=l&ai=CXOsCqCOHY63ZPM6erAGenr3wDODR7qRq-7K5kf0P9vevp9QICAAQAyCc9vCWASgFYOXS5YO0DqAB3uHTtQHIAQHIAxuqBG9P0LtoubahABaW9e3QL7mK5Oc4d_6w-vqUeamudcVoYhGDlvqg_d6WEhZyBqYDlHO0xX1HOcfFiCMtklars_593ucxE9wGaWgj-fa7k5iQ4oFdTuB6uDi6NjUXD5U1QCaAfyhtdKz1zJjQdjI1ItLABNv6kqr_A4gFtaX5xECgBmaAB4qerMoCkAcBqAfU0huoB6a-G6gHuZqxAqgH89EbqAfu0huoB_-csQKoB8rcG6gHj6mxAqgHu6SxAqgH2KaxAqgHkaqxAqgH26qxAqgH0KqxAqAImcE9sAgF0ggaEAIghAEyBIPAgA46CoCAgICAgICoAQJCAQSxCSPI68-IMpW5uQkjyOvPiDKVufgJAZgLAbgMAegMA6oNAklOghQjCAESH2h5ZHJhdWxpYyBtYW51ZmFjdHVyaW5nIGNvbXBhbnnIFMv2lNehosOOMNAVAfgWAYAXAZIXCRIHCAEQAhi5Ag&sig=AOD64_1Z8wHS1EMN3WzjXb4HFns32-vjEg&adurl=https://www.powerpackerus.com/&q=&nb=1&rurl=https%3A%2F%2Fwww.wefindanswers.co%2Fweb%3Fo%3D1670187%26l%3Ddir%26qo%3DserpSearchTopBox%26ag%3Dfw59%26an%3Dgoogle_s%26ad%3DsemA%26ueid%3D3a07ed9b-415b-4607-ad43-c364b637f93d%26akid%3D1000000170wef141843117058kwd-299325378395%26q%3DWebsites%2Bof%2BFluid%2Bpower%2Bsystems&nm=99&is=606x1100&nx=191&ny=7
http://www.carbibles.com/best-power-steering-fluid
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The question paper will have ten full questions carrying equal marks.
Each full question will be for 20 marks.

There will be two full questions (with a maximum of four sub- questions) from each module.
Each full question will have sub- question covering all the topics under a module.
The students will have to answer five full questions, selecting one full question from each

module.

Course Delivery Plan

M,c\)l%lfle Le,flggre Content of Lecture PZ/:’)t(i)(In
1 Module-1:Introduction to fluid power systems Fluid power system 20

1 Components, advantages and applications.

2 Transmission of power at static and dynamic states. Pascal’s law and its applications.

3 Fluids for hydraulic system: types, properties, and selection.

4 Additives, effect of temperature and pressure on hydraulic fluid.

5 Seals, sealing materials, compatibility of seal with fluids.

6 Types of pipes, hoses, and quick acting couplings.

7 Pressure drop in hoses/pipes. Fluid conditioning through filters, strainers

8 Sources of contamination and contamination control; heat exchangers.

2 Module-2:Pumps and actuators Pumps 40

1 Classification of pumps, Pumping theory of positive displacement pumps

2 Construction and working of Gear pumps, Vane pumps, Piston pumps, fixed and
variable displacement pumps

3 Pump performance characteristics, pump selection factors, problems on pumps.

4 Accumulators: Types, and applications of accumulators. Types of Intensifiers,
Pressure switches /sensor, Temperature switches/sensor, Level sensor.

5 Actuators: Classification cylinder and hydraulic motors, Hydraulic cylinders, single
and double acting cylinder, mounting arrangements, cushioning, special types of
cylinders, problems on cylinders.

6 Construction and working of rotary actuators such as gear, vane, piston motors, and
Hydraulic Motor.

7 Theoretical torque, power, flow rate, and hydraulic motor performance; numerical
problems. Symbolic representation of hydraulic actuators (cylinders and motors)

8 Numerical Solving

3 Module-3: Components and hydraulic circuit design Components 60

1 Classification of control valves
Directional Control Valves-symbolic representation, constructional features of
poppet.

2 Sliding spool, rotary type valves solenoid and pilot operated DCV, shuttle valve, and
check valves.

Pressure control valves — types, direct operated types and pilot operated types.

3 Flow Control Valves -compensated and non-compensated FCV, needle valve,
temperature compensated, pressure compensated, pressure and temperature
compensated FCV, symbolic representation.

4 Hydraulic Circuit Design: Control of single and Double -acting hydraulic cylinder,
regenerative circuit,

5 Pump unloading circuit, counter balance valve application, hydraulic cylinder
sequencing circuits,

6 Hydraulic circuit for force multiplication

7 speed control of hydraulic cylinder- metering in, metering out and bleed off circuits.

Pilot pressure operated circuits.
4 Module-4:Pneumatic power systems Introduction to Pneumatic systems 80
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1 Pneumatic power system, advantages, limitations, applications, Choice of working
medium.

2 Characteristics of compressed air and air compressors. Structure of pneumatic control
System, fluid conditioners-dryers and FRL unit.

3 Pneumatic Actuators: Linear cylinder — types of cylinders, working, end position
cushioning, seals, mounting arrangements, and applications.

4 Rotary cylinders- types, construction and application, symbols.

5 Pneumatic Control Valves: DCV such as poppet, spool, suspended seat type slide
valve, pressure control valves, flow control valves, types and construction, use of
memory valve,

6 Quick exhaust valve, time delay valve, shuttle valve, twin pressure valve, symbols.

5 Module-5: Pneumatic control circuits Simple Pneumatic Control 100

1 Direct and indirect actuation pneumatic cylinders

2 Speed control of cylinders — supply air throttling and exhaust air throttling. Signal

3 Processing Elements: Use of Logic gates — OR and AND gates in pneumatic
applications.

4 Practical examples involving the use of logic gates. Multi- Cylinder Application:
Coordinated and sequential motion control, motion and control diagrams.

5 Signal elimination methods, Cascading method- principle, Practical application
examples (up to two cylinders) using cascading method (using reversing valves).

6 Electro- Pneumatic Control: Principles — signal input and output,

7 Pilot assisted solenoid control of directional control valves, use of relay and contactors.

8 Control circuitry for simple signal cylinder application.

Assignments/Pop Quiz/Mini Project/Seminars
S| . Outcome expected: Allied Week | Individual / Group Reference_.
.No. Title - book/website
students able to study No. activity IPa
per
1 Assignment 1.
Questions on
Introduction to fluid 401.1 Module1 | 3 Individual Activity. | Text Books
power systems Fluid
power system
2 Assignment 2:
Questions on Pumps 401.2 Module2 | 6 Individual Activity. | Text Books
and actuators Pumps
3 Assignment 3:
Questions on
Components and 401.3 Module 3 | 8 Individual Activity. | Text Books
hydraulic circuit
design Components
4 Assignment 4:
Questions on
Pneumatic power 401.4 Module4 |10 | Individual Activity. | Text Books
systems
Introduction to
Pneumatic systems
5 Assignment 5:
Questions on
Pneumatic control 401.5 Module 5 | 11 Individual Activity. | Reference book s
circuits Simple
Pneumatic Control
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QUESTION BANK

Fluid Power Engg./Systems (18ME55/15ME72/17MET72)

Module-1: Introduction to fluid power systems

1 What are the desirable properties of hydraulic fluids? Explain any five.
2 Explain basic structure of hydraulic system
3 State Pascal’s law and its significance and explain how it is applied to hydraulic screw jack
4 Explain types of filtering methods and filters
5 What are the four primary functions of the hydraulic fluid? Name the various fluid properties that a
fluid should process.
6 What is the purpose of seals in fluid power systems? List the various types of seals used in the fluid
power systems.
7 Brief the various components of fluid power systems
8 Brief the various advantages of fluid power systems.
9 What is the importance of seals in hydraulic system? List the types and functions of seals.
10 What are the characteristicproperties of additives and how to select them for hydraulic system?
11 How the fluid power system is advantages? Explain.
12 What are applications of fluid power system? Explain.
13 Explain, how the temperature and pressure affects on hydraulic fluids?
14 With the help of neat sketches explain any three types of seals.
15 Explain the phenomena of quick acting couplings.
16 Differentiate full-flow and bypass filters with help of sketches.
17 What are the beta ratio and beta efficiency? Explain their significance.
18 What are the causes and problems of contaminations in the hydraulic system and how to control
them?
19 Explain the role of heat exchanger in the hydraulic system.
20 Differentiate positive and non positive seals in hydraulic seals and their roles in the systems.
21 With the help of circuit diagram, give the reasonsfor positions of the basic components in the structure
of hydraulic system and explain their functions
22 In hydraulic devise shown in figure, calculate the output torque T2, if the input torque is T1=10N-cm.
Given R1=2cm,R2=4cm
Radius, R, = 4cm
Diameter,d, = 24 cm
|
|
W /wvv\r———f\i
s S
‘ //‘{/ 77 ///7"
23 A hydraulic press has a ram of 40cm diameter and a plunger of 5.5 cm diameter. Find maximum
weight of the load that will be balanced by the press, when a force of 600 N is applied on the plunger.
24 A hydraulic press has a ram of 25cm diameter and a plunger of diameter 4 cms. If a load of 40KN is
to be lifted, find the magnitude of the minimum force to be applied on the plunger to keep the 40KN
in balance.
25 A force of 500 N applied on a plunger of diameter 5 cm of a hydraulic press moves the piston through

a distance of 0.2 cms as shown in figure. What is the maximum weight of load that can be placed on
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the ram and what will be its displacement of the ram, if the diameter of the ram is 40 cms.
F :

¢

unger Z ' Load I\

Oil

Fluid Power Systems (15SME72/17TMET72)

Module-2:PUMPS AND ACTUATORS

1 DEC 2015/JAN 2016

1) Explain the working and design of a vane pump.

2) A pump has a displacement volume of 120cm3. It delivers 1.5x10-3 m3/s at 1440RPM and 60bar.
If the prime mover input torque is 130 N -m and overall efficiency 88%, find theoretical discharge of
the pump, volumetric efficiency of the pump, mechanical effieciency of the pump, overall efficiency.
3) A pump supplies oil at 0.0016 m3/s at a 40mm diameter double acting hydraulic cylinder. If the
load is 500N and the rod dia is 20mm, find i) cylinder power during extension stroke ii) cylinder
power during retraction stroke iii) pressure during extension and retraction stroke iv) piston velocity
during extension and retraction stroke.

2 JUNE/JULY 2016

1) Explain the construction and working of an external gear pump.

2) Determine the volumetric efficiency of a gear pump of external diameter and internal diameter of
gears 75mm and 50mm respectively and width of gear teeth 50mm, if the actual discharge is 30LPM
at 1800rpm. [LPM = Litres per minute]

3) Sketch and explain double acting cylinder.

3 DEC 2016/JAN 2017

1) Explain the working of unbalanced vane pump. Also obtain an expression for its theoretical
discharge.

2) A pump having a displacement of 25cm3, operates with a pressure of 250bar and speed of
1390rpm. Volumetric efficiency of 0.85 and mechanical efficiency of 0.80. calculate i) pump delivery
in LPM ii) input power at pimp shaft in KW iii) Drive Torque at pump shaft

3) An 8cm diameter hydraulic cylinder has 4cm diameter rod. If the cylinder receives the flow at
100LPM and 12Mpa. Find i) extension and retraction speeds ii) extension and retraction load carrying
capacities.

4 JUNE/JULY 2017

1) With neat sketch explain the construction and working of a gear pump.

2) Determine the volumetric efficiency of a gear pump of external and internal diameters

75mm and 50mm respectively. Width of the gear teeth is 50mm. if the actual discharge is 30x10-3
m3/min at 1800rpm.

3) With a neat sketch explain the working of linear actuator for single acting cylinder.

5 DEC 2017/JAN 2018

1) A gear pump has a 75mm outside diameter, a 50mm inside diameter and a 25mm width. If the
volumetric efficiency is 90% at rated pressure, what is the corresponding actual flow rate? The pump
speed is 1000rpm.

2) A pump has a displacement volume of 100 cma3. It delivers 0.0015 m3/s at 1000rpm and 70bars. If
the prime mover input torque is 120N-m. Determine

i) What is the overall efficiency of the pump?

ii) What is the theoretical torque required to operate the pump?

3) A pump supplies oil at 75.8 litres/min to a 50.8mm diameter double-acting hydraulic cylinder. If
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the load is 4448 N (extending and retracting) and the rod diameter is 25.4mm, find
i) The hydraulic pressure during the extension and retraction stroke

ii) The piston velocity during the extension and retraction stroke

iii) The cylinder power during extension and retraction stroke

4) Explain with a neat sketch a Gear Pump.

6 JUNE/JULY 2018

1) With a neat diagram, explain the working principle of a typical hydraulic gear pump.
2) What is actuator? State its broad classification.

3) Explain the following single acting cylinders with neat sketches.

i) Gravity Type ii) Spring Type iii) Telescopic iv) Tandem

7 CRASH COURSE - MAY 2017

1) What is the pressure compensated vane pump? How does it work? Explain with neat sketch.
2) A pump supplies oil at 0.0016m3/s to a 40mm double acting hydraulic cylinder. If the load is
5000N (extending and retracted) and the rod diameter is 20mm, find the hydraulic pressure
during extension and retraction stroke, piston velocity during extension and retraction stroke,
cylinder power during the extension and retraction stroke.

8 ONE TIME EXIT SCHEME - APRIL 2018

1) Give the classification of pumps. With a neat sketch explain swash plate type piston pump.

2) A pump has a displacement of 98.4cma3. It delivers 0.00152 m3/s of oil at 1000rpm and 70bar. If
the prime mover input torque is 124.3N-m. Find i) Overall efficiency of pump; ii) theoretical torque
required to operate the pump.

3) With a neat sketch, explain external gear pump.

9 A pump following Design data:
3
Discharge volume=100cm

3
Discharge=0.0015 m /sec
Speed=1000 rpm
Working Pressure=70 bar
Input Torque to prime mover=120 N-m
Find a) Overall Efficiency of Pump
b) Theoretical Torque to run the pump

3
10 A pump having a displacement volume of 90 cm delivers 82 Ipm at 1000 rpm and 6.9 Mpa. If the

input torque is 102 N-m find:
i)  The overall efficiency of pump

ii)  Theoretical torque required to operate pump
3

11 An axial flow piston pump delivers 0.04 m /min at 3000 rpm. The pump has nine 12.5 mm diameter

pistons arranged on a 125mm diameter piston circle. If the volumetric efficiency is 95%. Find the
offset angle.

3
12 An axial flow piston pump delivers 0.04 m /min at 3000 rpm. The pump has nine 12.5 mm diameter

pistons arranged on a 125mm diameter piston circle. If the volumetric efficiency is 95%. Find the
offset angle.

3
13 Pump having a displacement volume of 100 cm is driven by an electric motor having an overall
3

efficiency of 85%. The pump is running at 1000 rpm delivering 0.0015 m /s at 70 bar pressure.
Torque input to the prime mover is 120 N-m. The hydraulic system operates 12 hours per day for 280
days in an year. If the cost of electricity is Rs. 5/- KW-hr, determine :

a) Yearly electricity bill to operate the system

b) Yearly cost due to inefficiencies of pump and motor

14 An axial piston pump delivers a fluid using 9 pistons of 15mm diameter arranged on a 150mm

0
diameter piston circle at 1800 rpm. If the offset angle is 10 and volumetric efficiency is 94%, find the
flow rate.

3
15 Determine the eccentricity of a vane pump having a displacement of 90 cm . The pump has a rotor

diameter of 50mm and ring diameter of 75 mm and a vane width of 50mm.
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16 Find the maximum possible volumetric displacement if emax=8mm for a vane pump of rotor diameter

60mm and cam ring diameter of 80 mm, vane width being 60 mm.
17 A gear pump has 80mm outer diameter and 50mm inner diameter and 25mm width. If the actual

discharge from the pump is 128 Ipm at rated pressure and rpm of 1800, find the volumetric efficiency

of the pump.
18 Determine the flow rate from a gear pump running at 1800 rpm with OD=75mm, ID=50mm and

L=25mm if its volumetric efficiency is 90%.

19 A pump supplies oil at 0.0016 m3/s at a 40mm diameter double acting hydraulic cylinder. If the load
is 500N and the rod dia is 20mm, find i) cylinder power during extension stroke ii) cylinder power
during retraction stroke iii) pressure during extension and retraction stroke iv) piston velocity during
extension and retraction stroke.

20 Determine the volumetric efficiency of a gear pump of external diameter and internal diameter of
gears 75mm and 50mm respectively and width of gear teeth 50mm, if the actual discharge is 30LPM
at 1800rpm. [LPM = Litres per minute]

21 A pump having a displacement of 25cm3, operates with a pressure of 250bar and speed of 1390rpm.
Volumetric efficiency of 0.85 and mechanical efficiency of 0.80. calculate i) pump delivery in LPM
i) input power at pimp shaft in KW iii) Drive Torque at pump shaft

22 An 8cm diameter hydraulic cylinder has 4cm diameter rod. If the cylinder receives the flow at
100LPM and 12Mpa. Find i) extension and retraction speeds ii) extension and retraction load carrying
capacities.

23 Determine the volumetric efficiency of a gear pump of external and internal diameters

75mm and 50mm respectively. Width of the gear teeth is 50mm. if the actual discharge is 30x10-3
m3/min at 1800rpm.

24 A gear pump has a 75mm outside diameter, a 50mm inside diameter and a 25mm width. If the
volumetric efficiency is 90% at rated pressure, what is the corresponding actual flow rate? The pump
speed is 1000rpm.

25 A pump has a displacement volume of 100 cm3. It delivers 0.0015 m3/s at 1000rpm and 70bars. If the
prime mover input torque is 120N-m. Determine

i) What is the overall efficiency of the pump?

ii) What is the theoretical torque required to operate the pump?

26 A pump supplies oil at 75.8 litres/min to a 50.8mm diameter double-acting hydraulic cylinder. If the
load is 4448 N (extending and retracting) and the rod diameter is 25.4mm, find

i) The hydraulic pressure during the extension and retraction stroke

ii) The piston velocity during the extension and retraction stroke

iii) The cylinder power during extension and retraction stroke

27 A pump supplies oil at 0.0016m3/s to a 40mm double acting hydraulic cylinder. If the load is 5000N
(extending and retracted) and the rod diameter is 20mm, find the hydraulic pressure during extension
and retraction stroke, piston velocity during extension and retraction stroke, cylinder power during the
extension and retraction stroke.

28 A pump has a displacement of 98.4cm3. It delivers 0.00152 m3/s of oil at 1000rpm and 70bar. If the
prime mover input torque is 124.3N-m. Find i) Overall efficiency of pump; ii) theoretical torque
required to operate the pump.

Fluid Power Systems (15ME72/17TME72)

Module-3: COMPONENTS AND HYDRAULIC CIRCUIT DESIGN

1 DEC 2015/JAN 2016

1) Write the symbols representing various centre flow paths for two position four way valves.

2) Explain the operational features of the compound pressure relief valve.

3) Explain the construction and operation of a simple needle valve and also explain the expression for
the flow rate through flow control valve.

4) Explain the concept of Meter in and Meter out circuit. List the advantages and limitations of each
of the circuit

5) Explain regenerative circuit with a neat diagram and deuce regenerative speed of the cylinder.

2 JUNE/JULY 2016
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1) Briefly classify valves based on the type of function performed.

2) Sketch and explain the constructional features of poppet valve.

3) Sketch and explain pressure compensated flow control valve.

4) Sketch and explain the operation of a hydraulic circuit for the control of a spring return single
acting cylinder.

5) What is regenerative circuit? Sketch schematically regenerative circuit to increase the extension
speed of a double acting cylinder.

3 DEC 2016/JAN 2017

1) Explain the working principle of pilot operated check valve with a neat sketch. Illustrate the
graphical symbol of the valve.

2) Explain with the aid of sketches:

i) Non-compensated flow control valve

ii) Compensated flow control valve

3) Explain the concept of Meter In and Meter Out circuit.

4) With a neat sketch, explain hydraulic circuit for sequencing of two cylinders.

4 JUNE/JULY 2017

1) Explain pressure reducing valve with graphical symbol.

2) Explain with a sketch non-compensated flow control needle valve.

3) With circuit diagram explain meter in circuit for controlling the speed of hydraulic cylinders.
4) Describe with a circuit diagram the construction and working of a counterbalance valve in
hydraulic circuit.

5 DEC 2017/JAN 2018

1) Explain with neat sketch of 3/2 poppet valve with symbolic representation.

2) Explain with neat sketch of pilot operated pressure relief valve.

3) Explain with a neat sketch the working of shuttle valve with symbolic representation.
4) Explain with a neat circuit diagram, the working of double pump hydraulic system.
5) Explain with a neat circuit diagram, the counter balance valve application.

6 JUNE/JULY 2018

1) How control valves are classified?

2) Explain with a neat sketch the working of a Direct Acting Pressure Relief valve.

3) Describe the working of 5/3 DC valve with 4 ways with neat sketches. Also draw its graphical
symbol.

4) What is the principle and purpose of regenerative circuit? Explain the working of a typical
regenerative circuit with neat sketch.

7 CRASH COURSE — MAY 2017

1) With the aid of an appropriate hydraulic circuit explain the principle of unloading valve.
2) With the aid of neat sketch explain briefly the following:

i) Pressure reducing valve

ii) Pressure compensated flow controlled valve.

Give the graphic symbol for each.

3) Describe with the aid of an appropriate hydraulic circuit hydraulic cylinder sequencing.

8 ONE TIME EXIT SCHEME - APRIL 2018
1) Give the classification of hydraulic control valve. With a neat sketch, explain simple pressure relief
valve and give its graphical symbol.
2) Explain compensated and non-compensated flow control valve. Also draw the symbol.
3) With a neat sketch, explain pump unloading circuit.
4) With neat sketch, explain hydraulic cylinder sequencing circuit used in hydraulic drill press.

Fluid Power Systems (15ME72/17TMET72)

Module-4:PNEUMATIC POWER SYSTEMS

1 DEC 2015/JAN 2016

1) Explain the laws for a perfect gas that governs the compressible nature of air.

2) Explain the basic structure of pneumatic system with its components.

3) Explain briefly with a neat sketch 3/2-way spool type direction control valve.

4) With a neat diagram, explain the construction and the functioning of the spool valve or quick
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exhaust valve employed in pneumatic system.

2 JUNE/JULY 2016

1) What are the characteristics of compressed air? Explain them.

2) Sketch and explain structure of pneumatic control system.

3) Sketch and explain rod less cylinder.

4) What are flow control valves? Draw graphical symbols of FCV

5) Sketch and explain construction and principle of operation of a quick exhaust valve.

6) List different types of compressor. Explain with a neat sketch production of compressed air.

3 DEC 2016/JAN 2017

1) Sketch and explain the cushion assembly for a pneumatic cylinder.
2) Differentiate between hydraulic and pneumatic systems.

3) Write short notes on:

i) Cylinder mounting arrangement

ii) Rod less cylinder

4) Explain with a suitable sketch:

i) Shuttle valve

ii) Quick Exhaust valve

4 JUNE/JULY 2017

1) What are the types of pneumatic actuators? With sketch explain the construction and working
principle of single acting cylinder.

2) Differentiate hydraulic and pneumatic system.

3) What is cushioning? Sketch and explain the cushioning of cylinder

4) With a neat sketch and symbol explain 3/2 direction control poppet valve.

5) Explain quick exhaust valve with circuit diagram.

6) Explain the three stages of preparation of compressed air.

5 DEC 2017/JAN 2018

1) State five disadvantages of using air instead of hydraulic oil.
2) Explain with schematic sketch of FRL unit with ANSI symbol.
3) Explain the characteristics of compressed air.

6 JUNE/JULY 2018

1) What is cushioning of cylinders? Why cushioning is necessary? Explain the working of a typical
cushioned cylinder.

2) Explain the different operational type principles used for the construction of Rod less cylinders.
3) What is the function of a time delay valve? Explain the constructional features of a typical time
delay valve with neat sketch.

7 CRASH COURSE — MAY 2017

1) Give complete classification of pneumatic cylinder.

2) What is an FRL unit? Give the graphic symbol of it.

3) Explain with neat sketch solenoid controlled pilot operated direction control valve.

8 ONE TIME EXIT SCHEME - APRIL 2018

1) With a neat sketch explain the structure of pneumatic system.

2) Write a neat sketch explain FRL unit.

3) With a neat sketch explain rod-less cylinder.

4) Explain with a neat sketch:

i) Time delay valve, ii) Shuttle valve, iii) Poppet valve, iv) Solenoid valve

9 MODEL QUESTION PAPER -1

1) Sketch and explain the mechanism of end position cushioning.

2) State the advantages and disadvantages of pneumatic systems.

3) Explain the different types of seals with neat sketch.

4) Explain with a neat sketch the construction and operation of a typical quick exhaust valve to
increase the actuation speed of a cylinder in a pneumatic system.

5) Explain the working of suspended seat type valve with a neat sketch.

10 MODEL QUESTION PAPER -2
1) Explain the characteristics of compressed air.
2) Explain with a neat sketch the working of single and double acting pneumatic cylinder.
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3) Explain with a neat diagram the structure of Pneumatic control system.
4) Explain with a suitable circuit diagram the application of a memory valve.
5) Explain the working of shuttle valve and time delay valve with a neat sketch.

Fluid Power Systems (15SME72/17TMET72)
Module-3:PNUEMATIC CONTROL CIRCUITS

1 Using two-way, Two-position DCV, Show how following logic function can be achieved in
pneumatics?
i) AND
i) OR
2 Explain the direct and indirect actuation of pneumatic cylinders
3 Explain the principle of cascade control system
4 What are sensors? How many types of sensors are used in the electro-pneumatic systems?
5 Explain the sequence of two cylinders A and B using cascading method circuit for the cylinder
sequence A*,B*, A" B".
6 Design a suitable electro-pneumatic circuit to control of a double acting cylinder using a single limit
switch.
7 Explain the controlling of double acting pneumatic cylinder using solenoid operated direction valve
with a circuit.
8 With a suitable pneumatic circuit, explain the indirect actuation of double acting cylinder using
memory valve.
9 Explain the following functions generated in pneumatic systems:
i) AND Gate
i) OR Gate
iii) NOT Gate
10 Explain quick exhaust valve with symbol
11 With neat sketch explain the electro-pneumatic control of double acting cylinder
12 Explain with neat sketch coordinated sequence motion of two cylinders
13 Explain direct actuation of cylinder and indirect actuation of pneumatic cylinder with neat sketches.
14 Explain a typical pneumatic circuit based on AND logic function using a two-pressure valve.
15 Explain the cascading control action for a two cylinder sequencing circuit.
16 Explain the working of a solenoid-controlled pilot operated DCV.
17 Explain quick exhaust valve with symbol.

University Result

Examination S+ S A B C D E % Passing
July 2017 00 00 03 10 22 29 27 100.00
July 2018 00 00 09 12 39 19 18 84.90

Prepared by Checked by )

L S "

w/ -sd- e

Dr. S.N.Topannavar Module Coordinator HOD Principal

Page | 47


https://hsit.ac.in/nba-accreditation-status.php

S J P N Trust's

Accredited at 'A' Grade by NAAC
Programmes Accredited by NBA: CSE, ECE, EEE & ME

Hirasugar Institute of Technology, Nidasoshi

Inculcating Values, Promoting Prosperity
Approved by AICTE, Recognized by Govt.of Karnataka and Affiliated to VTU Belagavi.

Mech. Engg. Dept.

Course Plan

V SEM

2021-22 Odd Sem

Subject Title Operations Management

Subject Code 18ME56 IA Marks 40

No of Lecture Hrs + Practical Hrs/ Week | 03 Exam Marks 60

Total No of Lecture + Practical Hrs 40 Exam Hours 03
CREDITS -03

FACULTY DETAILS:

Name: Prof. M. A Hipparagi

[Designation: Asst. Professor [Experience:13 Years

No. of times course taught: 04

ISpeciaIization: Production Technology

Prerequisite Subjects:

Sl. No

Branch Semester Subject

1

Mechanical Engineering \% Project Management

_ Course Objectives

To provide role and importance of the operations function in organizations.

» To provide the roles and responsibilities of operations managers in different organizational contexts..

« Toimpart The decision process, characteristics of operations decisions, use of models, decision making

in analysis and trade-offs and how to draw and analyze a decision tree.

. To provide The location decisions relate to decision of value chains, identify factor affecting location choices..
. To provide MRP principles to the provision of services and distribution inventories.
. To provide The nature of supply chain for service providers as well as for manufactures.

Course Outcomes

The student, after successful completion of the course, will be able to

Co Course Outcome S POs
Level

C306.1 Exp!am the concept and scope of operations managementin a U 16,12
business context
Recognize the role of Operations management among various business

C306.2 - . . o, . ) . u 1,6,12
functions and its role in the organizations’ strategic planning and gaining

C306.3 Analyze the appropriateness ar.1d appllFablllty (_)f a range of operations U 125,612
management systems/models in decision making.

C306.4 Asses§ a range of stratfeglt?s for |mproY|ng the efficiency and U 123612
effectiveness of organizational operations.

C306.5 EvaIua'Fe a selection of frameworks used in the design and delivery of U 1235612
operations

Total Hours of instruction 40

Course Content

Module-

1

Introduction, Functions within business organizations, the operation management function, Classification of

production systems,
characteristics of operations decisions, use of models, decision making environments,

programming, analysis and trade-offs.

Productivity, factors affecting productivity. Decision Making: The decision process,
graphical linear
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Module-2
Forecasting: Steps in forecasting process, approaches to forecasting, forecasts based on judgment and opinion,
analysis

Module-3

Capacity & Location Planning: Importance of capacity decisions, defining and measuring capacity, determinants
of effective capacity, determining capacity requirement, developing capacity alternatives, evaluating alternatives,
Need for location decisions, nature of locations decisions, general procedure for making locations decisions,
evaluating locations decisions, facilities layout — need for layout decisions, types of processing.

Module-4
Aggregate Planning & Master Scheduling: Aggregate planning — Nature and scope of aggregate planning,
strategies of aggregate planning, techniques for aggregate planning — graphical and charting techniques,
mathematical techniques. The master production schedule, Master scheduling process, Master scheduling
methods.

Module-5

Material Requirement Planning (MRP): Dependent versus independent demand, an overview of MRP — MRP
inputs and outputs, MRP processing, ERP capacity requirement planning, benefits and limitations of MRP.
Purchasing and Supply Chain Management (SCM): Introduction, Importance of purchasing and SCM, the
procurement process, Concept of tenders, Approaches to SCM, Vendor development.

Relevance to future subjects/Area
SL. No | Semester | Subject Topics / Relevance
01 VIl Total Quality Management Industry
I Relevance to Real World
SL. No Real World Mapping
01 Operations Research
02 Production Planning and control
Books Used and Recommended to Students
Text Books

1. Production and Operations Management, William J Stevenson, Tata McGraw Hill,8th Edition
2. Operations Management-Theory and Practice, B Mahadevan, Pearson Education,2007

Reference Books

1.Production and Operations Management, Norman Gaither & Greg Frazier,

2. Operations Management for Competitive Advantage, R.B.Chase, N.J.Aquilino, F.Roberts Jacob;

McGraw Hill Companies Inc., Ninth Edition.

3. Production & Operations Management, Everett E.Adams, Ronald J.Ebert, Prentice Hall of India Publications, Fourth
Edition.

4. Production / Operations Management, Joseph G Monks, McGraw Hill Books

Additional Study Material & e-Books
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e Nptel.ac.in

e VTU, E- learning

e MOOCS

e Open courseware

Notes/Animation/Videos Recommended

m Relevant Websites (Reputed Universities and Others) for

Website and Internet Contents References

5. http://www.nptel.ac.in
6. http://me.emu.edu.tr/me364/2.pdf

7. http:/lwww.weldingtypes.net/

EF V1agazines/Journals Used and Recommended to Students

SI.No Magazines/Journals website
1 Science Direct http://www.sciencedirect.com

10.0 Examination Note

e The question paper will have ten questions.

e Each full question consisting of 20 marks.

o There will be 2 full questions (with a maximum of 4 sub questions) from each module.
e Each full question will have sub questions covering all the topics under a module.

The students will have to answer 5 full questions, selecting one full question from each module.

Course Delivery Plan

Module Lecture Content of Lecturer % gf
No. Portion

1 Production and Operation Management;  Introduction
2 Functions within business organizations
3 The operation management function

1 4 Classification of production systems 20%
5 Productivity, factors affecting productivity
6 contemporary issues and development
7 Decision Making: The decision process
8 Characteristics of operations decisions
9 Forecasting: Steps in forecasting process,
10 | Approaches to forecasting
11 | Forecasts based on judgment and opinion

5 12 | Analysis of time series data 40%
13 | Accuracy and control of forecasts
14 | Choosing a forecasting technique
15 | Elements of a good forecast.
16 | Forecasting: Steps in forecasting process,
17 | Capacity & Location Planning: Importance of capacity decisions, defining

3 and measuring capacity 60%
18 | Determinants of effective capacity, determining capacity requirement
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19 | Developing capacity alternatives, evaluating alternatives
20 | Need for location decisions, nature of locations decisions
21 | General procedure for making locations decision evaluating locations
decisions
22 | Facilities layout — need for layout decisions
23 | Types of processing
24 | Capacity & Location Planning: Importance of capacity decisions, defining
and measuring capacity
25 | Aggregate Planning & Master Scheduling: Aggregate planning — Nature
and scope of aggregate planning
26 | Strategies of aggregate planning
27 | Techniques for aggregate planning
4 28 | Graphical and charting techniques 80%
29 | Mathematical techniques
30 | The master production schedule
31 | Master scheduling process
32 | Master scheduling methods
33 | Material Requirement Planning (MRP):
34 | An overview of MRP
35 | MRP inputs and outputs,
36 | MRP processing
5 37 | An overview of MRP-I| 100%
38 | ERP capacity requirement planning
39 | Benefits and limitations of MRP
40 | Purchasing and Supply Chain Management (SCM): . Introduction,
Importance of purchasing and SCM
Assignments, Pop Quiz, Mini Project, Seminars
. . Reference:
SI.No. Title Outcome expected pulle] ) e Indmdugl ./ book/website
study No. Group activity
/Paper
Students study the
Assignment 1: Topics and write the Individual Activity Book 1 and
LY Module 1 . all the
1 University Answers. Get 3 and submission of
! . syllabus reference
Questions practice to solve hard copy. book
university questions.
Students study the
Assignment 2: Topics and write the Individual Activity Book 1 and
S Module 2 L all the
2 University Answers. Get 6 and submission of
. . syllabus reference
Questions practice to solve hard copy. book
university questions.
Students study the
Assignment 3: Topics and write the Individual Activity Book 1 and
L Module 3 L all the
3 University Answers. Get 9 and submission of
. . syllabus reference
Questions practice to solve hard copy. ook
university questions.
Assignment 3: Students study the Individual Activity | Book 1 and
. . . . Module 4 -
4 University Topics and write the svilabus 12 and submission of | all the
Questions Answers. Get y hard copy. reference
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practice to solve book
university questions.
. ) Stuo!ents study_ the - L Book 1 and
Assignment 3: Topics and write the Module 5 Individual Activity all the
5 University Answers. Get svilabus 15 and submission of reference
Questions practice to solve y hard copy. book
university questions.
QUESTION BANK
Sample .
Questions Questions
MODULE 1
1. Define operation management
2. What is productivity?
3. Explain the meaning of terms a) resources b) system.
4. Explain the factors affecting productivity.
5. Explain the classification of production system.
i 6. How does the production and operations management function distinguish itself from
the other function of management?
7. List the steps in a systematic decision making process.
8. Identify some major advantages of using models.
9. What types of models are most useful for operations management decision making.
10. What is break even analysis?
11. What is decision tree?
12. What is contribution?
MODULE 2
1. What are forecasts?
2. What are the costs associated with forecasting or not forecasting.
v 3. Summarize the key features of the more commonly used forecasting methods.
4. What is time series?
5. What are the components of a time series?
6. What steps are involved in using time series data to make a forecast?
7. What is exponential smoothing?
MODULE 3
1. How does an organization go about selecting an optimal facility location?
2. What location alternatives exist for firms to respond to changing demand?
Vv 3. What are the steps should be included in making a facility location decision?.
4. What is capacity requirement planning?
5.  What are the essential inputs and outputs in CRP system?
6. What characteristics of goods influence facility location
7. What characteristics of services influence facility location
MODULE 4
1. What is aggregate planning?
2. What is master scheduling and does it differ from aggregate planning.
3. What are the major inputs the master production schedule.
VI 4. :jNhat a(;e the strategies are employed by production planners to meet non uniform
emand.
5. What is meant by the terms a) demand time fence b) planning time fence.
6. How do firms accommodate changes in their master schedule?
VII MODULE 5
1. What is material requirement planning?
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What are essential inputs and outputs in an MRP system?

What are the three essential sources of data for an MRP program?
Explain ERP capacity requirement planning?

Explain benefits of MRP

Explain limitation of MRP

What is material management?

What is purchasing and who does it

. What are the major responsibilities of purchasing department

10. Explain the types of buying.

11. Explain the measures of purchasing and SCM.

©o~NoOr~wWN

University Result

Examination | S+ S A B C D E F % Passing
Jan 2022 03 10 09 = = = = = 92
Jan 2021 11 23 06 78

Prepared by Checked by

v Y i

G

Prof. M A Hipparagi Prof. M A Hipparagi HOD

Principal

Faculty Module coordinator
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Subject Title ENERGY CONVERSION LAB
Subject Code 18MELS58 CIE Marks 40
Teaching Hours /Week 08 SEE Marks 60
CREDITS 02 Exam Hours 03
FACULTY DETAILS:
Name: Dr. M.M. Shivashimpi |Designation: Associate Professor |Experience: 14 Years
No. of times course taught: 13 Times [Specialization: Thermal Power Engineering
Prerequisite Subjects:
Sl. No Branch Semester Subject
01 Mechanical Engineering 1l Basic Thermodynamics
02 Mechanical Engineering v Applied Thermodynamics

Course Objectives

1. This course will provide a basic understanding of fuel properties and its measurements using various types of
measuring devices.

2. Energy conversion principles, analysis and understanding of 1 C Engines will be discussed. Application of these
concepts for these machines will be demonstrated. Performance analysis will be carried out using characteristic curves.

3. Exhaust emissions of | C Engines will be measured and compared with the standards.

Course Outcomes

The student, after successful completion of the course, will be able to

CO’s Course Outcome SIS POs
Level
C308.1 |Perform experiments to determine the properties of fuels and oils. L2 12712
C308.2 |Conduct experiments on engines and draw characteristics. L3 1,2,7,12
C308.3 |Test basic performance parameters of 1.C. Engine and implement the knowledge
in industr L3 1,2,7.12
y.
C308.4 |ldentify exhaust emission, factors affecting them and exhibit his competency L3 12712
towards preventive maintenance of IC engines. B
Total Hours of instruction 50

Course Content
PART A

1. Lab layout, calibration of instruments and standards to be discussed
2. Determination of Flash point and Fire point of lubricating oil using Abel Pensky and Marten’s (closed) / Cleveland’s
(Open Cup) Apparatus.
3. Determination of Calorific value of solid, liquid and gaseous fuels.
4. Determination of Viscosity of a lubricating oil using Redwoods, Sayboltand Torsion Viscometers.
5. Valve Timing/port opening diagram of an I.C. Engine
PART B

6. Performance Tests on I.C. Engines, Calculations of IP, BP, Thermal efficiency, Volumetric efficiency, Mechanical
efficiency, SFC, FP, A:F Ratio, heat balance sheet for a. Four stroke Diesel Engine b. Four stroke Petrol Engine ¢. Multi
Cylinder Diesel/Petrol Engine, (Morse test) d. Two stroke Petrol Engine e. Variable Compression Ratio I.C. Engine.
7. Measurements of Exhaust Emissions of Petrol engine.
8. Measurements of Exhaust Emissions of Diesel engine.

PART — C (Optional)
9. Visit to Automobile Industry/service stations.
10. Demonstration of p6 , pV plots using Computerized IC engine test rig.
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Relevance to future subjects
SL No | Semester | Subject Topics / Relevance
VIl Project work Project on I.C. Engine
m- Relevance to Real World
SL. No Real World Mapping
01 Awareness of Safety about fuels and oils
02 Compare the Performance analysis of the I.C. engines
03 Awareness of Environmental Emission norms of I.C. Engine
Books Used and Recommended to Students

Reference Books

1. E. F. Obert, Internal combustion engines and air pollution in text educational publishers (1973). John
Heywood, Internal combustion engine fundamentals, McGraw- Hill (1988) - USA.

2. Colin R Ferguson and Allan T. Kirkpatrick Internal combustion engines Applied Thermodynamics, John
Wiley & sons — 2001.

3. Richard stone, Introduction to internal combustion engines, MacMillan (1992) — USA.

4. M. L. Mathur And R.P. Sharma A course in internal combustion engines, Dhanpat Rai& sons- India.

5. C. F. Taylor The internal combustion engines in theory and practice, 2 vols. by:, pub.:Wily.

6. C. F. Taylor The internal combustion engines in theory and practice, 2 vols. by:, pub.:Wily.

7. Ganesan, V., Fundamentals of IC Engines, Tata McGraw Hill, 2003.

8. Bosch, Automotive hand book, 9t" edition.

m Relevant Websites (Reputed Universities and Others) for

Notes/Animation/Videos Recommended

Website and Internet Contents References

8. http://www.nptel.ac.in
9. http://auto.howstuffworks.com/

EFI V1agazines/Journals Used and Recommended to Students

SI.No Magazines/Journals website
1 Energy Conversion and https://www.journals.elsevier.com/energy-conversion-and-management
Management
2 fuel https://www.journals.elsevier.com/fuel
Auto-India Magazmes https://www.magzter.com/IN/Business-India-Publications-L td/Auto-India/Automotive/

Examination Note

Scheme of Examination:

ONE question from part -A: 30 Marks
ONE question from part -B: 50 Marks
Viva —Voice: 20 Marks

Total: 100 Marks
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Course Delivery Plan

Expt. Lectu_re/ _ % of
Practical Name of the Experiment -
No No. Portion
- 1 Discussion on Lab layout, calibration of instruments and standards
Determination of Flash point and Fire point of lubricating oil using Abel Pensky and
12,3 2 Marten’s (closed) / Cleveland’s (Open Cup) Apparatus.
456 3 D_etermination of Viscosity of lubricating oil using Redwoods, Saybolt and Torsion
™ Viscometers.
78 4 Determination of Calorific value of solid, liquid and gaseous fuels.
09 5 Analysis of moisture, volatile matter, ash content and fixed carbon of solid and liquid 100
fuel samples
10 6 i)Valve Timing ii) port opening diagrams of an I.C. Engine
11 7 Single cylinder two stroke petrol engine with eddy current dynamometer
12 8 Single cylinder four stroke petrol engine with D.C generator
13 9 Single cylinder four stroke diesel engine with Rope brake dynamometer
14 10 Multi cylinder diesel engine with hydraulic dynamometer
15 11 Measurement of Exhaust Emissions of Diesel engine and petrol engine
12 Demonstration of pf , pV plots using Computerized IC engine test rig.

10.
11.
12.
13.
14.
15.
16.
17.

18.

19.

QUESTION BANK

What is rotometer ?

Define engine.
What is the difference between Pensky and
Clveland apparatus?

Define viscosity of oil.

What are the properties of oil?

Difference between flash point and fire point.
What is the relation between viscosity of oil
and temperature?

What is the purpose to determine the flash
point and fire point of given oil?

What do mean by dynamometer and explain
its types.

Difference between hydraulic and rope brake
dynamometer.

What do you mean by cubic capacity?

What is the use of air box?

What are the performance parameters of IC
engine?

Explain the difference between Sl engine and
Cl engine.

Explain the difference between two strokes
and four strokes.

Explain the valve timing diagram of different
engines.

What is use of inlet valve opening before
BDC?

What do you mean by knocking and
detonation in IC engine and explain its effect
on the performance.
Explain the difference

between Bomb

25.
26.
27.
28.
29.

30.
31.

32.
33.

34.

35.
36.

37.
38.

39.

Explain the Motoring and Morse test.

Explain Willan’s line method.

What is the relation between BP and Specific
.Fuel Consumption?

What do mean by calorimeter and mention its
different types.

Explain the different types of oils used in the
IC engines.

Explain the different types of Dynamometers.

Define i) volumetric efficiency ii) mech.
efficiency iii) break thermal efficiency iv)
indicated thermal efficiency v) compression
ratio vi) sfc vii) break thermal sfc viii)
Indicated thermal sfc.

Explain the heat balance sheet.

What is the difference between generator and
motor?

Explain the difference between Otto, Diesel
and Dual cycles with PV diagrams.

What do mean blow down process.

What is IC engine and explain its
classification.

Explain the parts of the IC engine.

What is an internal combustion engine?
Classify 1.C. Engines With reference to an IC
Engine define the following terms with a neat
sketch) Bore b) Stroke c) Top or Inner dead
center d) Bottom or Outer dead center e)
Clearance volume f) Swept volume g)
Compression ratio.

With a neat sketch of an IC Engine list its
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calorimeter and gas calorimeter.

20. Define Calorific value of fuel and explain the
difference between HCV and LCV.

21. Why calorific value is more for diesel
compare to petrol?

22. Explain the application of petrol and diesel
engine.

23. Discuss the computerized test rig parts

24. Discuss on the calibration of following
instruments i. Thermometer ii. Orifice iii.
Thermocouple

40.

41.
42.

43.
44,

major components and state their function.
What is the importance of emission
measurements in 1C engines

Discuss environmental emission norms

What are the factors affect for emissions of IC
engines

Discuss the layout of Energy Lab

How do you measure ash content, evaporative
matter and fixed carbon in a given sample?

University Result

Year S B (FC) C,D,E (SC) % age of
(FCD) passing
January /February 2021 50 00 00 100
Prepared by Checked by Q, —g\)L
W /
'Sd' 7 ‘//1
Dr. M. M.Shivashimpi Dr. K.M.Akkoli HOD Principal
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Subject Title Fluid Mechanics & Machinery Lab

Subject Code 18MEL57 IA Marks 40

No of Lecture Hrs + Practical Hrs/ Week | 01+02 Exam Marks 60

Total No of Lecture + Practical Hrs 52 Exam Hours 03

CREDITS - 02
FACULTY DETAILS:
Name: Dr. K.. M. Akkoli |Designation: Associate Professor |Experience: 18 Years
No. of times course taught: 10 Times [Specialization: Thermal Power Engineering
Prerequisite Subjects:
Sl. No Branch Semester Subject
01 . . . Elements of Mechanical
Mechanical Engineering i Engineering
02 Mechanical Engineering nnv Fluid Mechanics

_ Course Objectives

This course will provide a basic understanding of flow measurements using various types of flow measuring
devices, calibration and losses associated with these devices.

2. Energy conversion principles, analysis and understanding of hydraulic turbines and pumps will be discussed.
Application of these concepts for these machines will be demonstrated. Performance analysis will be carried out
using characteristic curves.

Course Outcomes

The student, after successful completion of the course, will be able to

CcoO Course Outcome Cognitive POs
Level
C307.1 |Perform experiments to determine the coefficient of discharge of flow measuring U 1,2,7,12
C307.2 g%ﬁ&ﬁ?:t experiments on hydraulic turbines and pumps to draw characteristics. A 1,2,7,12
C307.3 [Test basic performance parameters of hydraulic turbines and pumps and execute A 1,2,7,12
C307.4 |Identify exhaust emission, factors affecting them and report the remedies. A 1,2,7,12
C307.5 |Determine the energy flow pattern through the hydraulic turbines and pumps U 1,2,7,12
C307.6 |[Exhibit his competency towards preventive maintenance of hydraulic machines U 1,2,7,12
Total Hours of instruction 52

Course Content

SOOI WN B

oo

PART - A

. Lab layout, calibration of instruments and standards to be discussed
. Determination of coefficient of friction of flow in a pipe.
. Determination of minor losses in flow through pipes.
. Application of momentum equation for determination of coefficient of impact of jets on flat and curved blades
. Calibration of flow measuring devices.
. Orifice meter
a. Nozzle
b. Venturimeter
c. V-notch

PART -B
. Performance on hydraulic Turbines
. Pelton wheel
. Francis Turbine
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c. Kaplan Turbines
8. Performance hydraulic Pumps

a. Single stage and Multi stage centrifugal pumps

b. Reciprocating pump
9. Performance test on a two stage Reciprocating Air Compressor
10. Performance test on an Air Blower

PART — C (Optional)

11. Visit to Hydraulic Power station/ Municipal Water Pump House and Case Studies
12. Demonstration of cut section models of Hydraulic turbines and Pumps.

Relevance to future subjects

SL. No | Semester Subject Topics / Relevance
01 VIII Project work Project on Fluid Machines
B Relevance to Real World
SL. No Real World Mapping
01 Awareness of hydraulic power plant and water resources.
02 Compare the Performance analysis of hydraulic turbines.
03 Knowledge regarding pumps and their usage.

Books Used and Recommended to Students

Reference Books

1. K.L.Kumar.“Engineering Fluid Mechanics” Experiments, Eurasia Publishing House, 1997
2. Jagdish Lal, Hydraulic Machines, Metropolitan Book Co, Delhi, 1995

3. George E. Totten , Victor J. De Negri “Handbook of Hydraulic Fluid Technology, Second
Edition, 2011.

I Relevant Websites (Reputed Universities and Others) for Notes/Animation/Videos Recommended

Website and Internet Contents References

1.http://www.nptel.ac.in
2.http://fluidmechanics.howstuffworks.com/

B Vagazines/Journals Used and Recommended to Students

SI.No Magazines/Journals website
1 Cambridge Journals https://www.cambridge.org/core/journals/journal-of-fluid-
mechanics
2 Springer www.springer.com » Home > Engineering » Mechanics
3 lop-Science iopscience.iop.org/journal/1873-7005

Examination Note

Scheme of Examination:

ONE question from part -A: 50 Marks
ONE question from part -B: 30 Marks
Viva -Voice : 20 Marks

Total: 100 Marks
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Course Delivery Plan

Expt Lecture / Name of the Experiment % Of
No Practical No Portion
1 13 Discussion on Lab layout, calibration of instruments and
standards to be discussed
2 14 Determination of coefficient of friction of flow in a pipe.
3 15 Determination of minor losses in flow through pipes.
Application of momentum equation for determination of 47.62
4 16 coefficient of impact of jets on
flat and curved blades
5 17 Calibration of flow measuring devices.
6 18 Orifice meter a.Nozzle b.Venturimeter c. V-notch
7 19 Performance on hydraulic Turbines
8 20 a.Pelton wheel
9 b .Francis Turbine
21 X
c.Kaplan Turbines 40.19
10 Performance hydraulic Pumps '
22 a. Single stage and Multi stage centrifugal pumps
b. Reciprocating pump
11 23 Performance test on a two stage Reciprocating Air Compressor
12 24 Performance test on an Air Blower
13 1. Visit* to Hydraulic Power station/ Municipal Water Pump
19 House and Case Studies 12.19
2. Demonstration of cut section models of Hydraulic turbines
and Pumps.

QUESTION BANK

©oNo O~ wDNPRE

e el el ol =
© 0O ~NOO U WNERO

Define fluid?

Name the different types of fluid properties.
Define fluid statics?

Explain fluid pressure?

Define lift force?

Define drag force?

Define orifice meter.

Explain the venture meter.

Define notch?

. Differentiate between notch and orifice meter.

. Explain hydraulic turbine?

. Define compounding in steam turbines?

. Define compressor?

. Explain manometric height?

. What do you mean by power producing machines?
. List out the components of pelton turbine?

. List out the components of francis turbine?

. List out the components of kaplan turbine?

. List out the components of centrifugal pump?

24.
25.
26.
217.
28.
29.
30.
3L
32.
33.
34.
35.
36.
37.
38.
39.
40.

Define positive displacement devices?
What is turbine?

Define impulse turbine?

Explain reaction turbine?

Classify turbines?

Define impact force?

Define brake power?

Define discharge?

Define stream line flow?

Define turbulent flow?

Define critical Reynolds number?
Draw velocity triangle for pelton turbine?
Explain air compressor?

Define intercooling?

Define HP compressor?

List the parts of 2 stage air compressor?
Define the losses in flow through pipe.
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20. List out the components of reciprocating pump?
21. Explain velocity triangles?

22. Define minor losses?

23. Define friction loss through pipe?

University Result

Examination S+ S B C E % Passing
2021-22 - 100
2020-21 - 100

Prepared by Checked b
-Sd- W/
Dr. K. M. Akkoli Prof. M. M. Shivashimpi HOD Principle
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Subject Title ENVIRONMENTAL STUDIES

Subject Code 18CIV59 1A Marks 40

Number of Lecture Hrs/ 01 Exam Marks 60

Total Number of Lecture Hrs | 20 Exam Hours 02
CREDITS -01

FACULTY DETAILS:

Name: Dr. M. S. Hanagadakar ’Designation: Assoc. Professor Experience: 18.0

No. of times course taught: 09 Specialization: Physical Chemistry,

Reaction Kinetics and Mechanism

Prerequisite Subjects:

Fundamentals of Chemistry, Physics, Mathematics, Biology, Engineering, Anthropology, Sociology, (Social
problems), Economics (production, consumption, and transfer of wealth), management, Ecology Knowledge
are required.

2.0

1.
2.

Course Learning Objectives

Recognize major concepts in environmental sciences and demonstrate in-depth understanding of the environment.

Develop analytical skills, critical thinking, and demonstrate problem-solving skills using scientific techniques.

Demonstrate the knowledge and training for entering graduate or professional schools, or the job market.

_ Course Outcomes

Having successfully completed this course, the student will be able to

Course RBT
Code Course Outcome level POs
To understand the principles of ecology and environmental issues that apply to air, land,| L1,L.2 [1,2,3,6,7,9
C309.1 .
and water issues on a global scale. 110,12
To develop critical thinking and/or observation skills, and apply them to the analysis off L1,L2 |1,2,3,6,7,9,
C309.2 . .
a problem or question related to the environment. 10,12
€309.3 To demonstrate ecology knowledge of a complex relationship between biotic and abiotic| L1, L2 |1,2,3,6,7,9,
"~ lcomponents. 10,12
To apply their ecological knowledge to illustrate and graph a problem and describe thel L1,L2 |1,2,3,6,7,9,
C309.4 ) . . .
realities that managers face when dealing with complex issues. 10,12
To understand the principles of ecology and environmental issues that apply to air, land,| L1,L2 |1,2,3,6,7,9,
C309.5 .
and water issues on a global scale. 10,12
Total Hours of instruction 20

Course Content

Module-1

Ecosystems (Structure and Function): Forest, Desert, Wetlands, Riverine, Oceanic and Lake.

Biodiversity: Types, Value; Hot-spots; Threats and Conservation of biodiversity, Forest Wealth, and
Deforestation.

Module -2

Advances in Energy Systems (Merits, Demerits, Global Status and Applications): Hydrogen, Solar,
OTEC,

Tidal and Wind.

Natural Resource Management (Concept and case-studies): Disaster Management, Sustainable Mining,
Cloud Seeding, and Carbon Trading.
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Module -3

Environmental Pollution (Sources, Impacts, Corrective and Preventive measures, Relevant Environmental
Acts, Case-studies): Surface and Ground Water Pollution; Noise pollution; Soil Pollution and Air Pollution.
Waste Management & Public Health Aspects: Bio-medical Wastes; Solid waste; Hazardous wastes; E-
wastes; Industrial and Municipal Sludge.

Module -4

Global Environmental Concerns: (Concept, policies and case-studies):Ground water depletion/recharging,

Climate Change; Acid Rain; Ozone Depletion; Radon and Fluoride problem in drinking water; Resettlement and
rehabilitation of people, Environmental Toxicology.

Module -5

Latest Developments in Environmental Pollution Mitigation Tools (Concept and Applications): G.I.S. &
Remote Sensing, Environment Impact Assessment, Environmental Management Systems, 1SO14001; Environmental
Stewardship- NGOs.

Field work: Visit to an Environmental Engineering Laboratory or Green Building or Water Treatment Plant or
Waste water treatment Plant; ought to be followed by understanding of process and its brief documentation.

Relevance to future subjects

Sl
No.

Semester Subject Topics

Sustainable development, waste management,

Common to all engineering Pollution control, Energy systems,

01 Common to all

Subjects Environmental issues.

I Relevance to Real World

Sl Real World Mapping

No

o1 All engineering applications / projects leading to the sustainable development, waste management,

pollution control, to resolve global related issues.

Gap Analysis and Mitigation

Sl. No Delivery Type Details

01 NPTEL http://nptel.ac.in/courses

IENI Books Used and Recommended to Students

Text Books
1. Benny Joseph (2005), “Environmental Studies”, Tata McGraw — Hill Publishing Company Limited.

2. R.J.Ranjit Daniels and Jagadish Krishnaswamy, (2009), “Environmental Studies”, Wiley India Private Ltd.,
New Delhi.
3. R Rajagopalan, “Environmental Studies — From Crisis to Cure”, Oxford University Press, 2005,

4. Aloka Debi, “Environmental Science and Engineering”, Universities Press (India) Pvt. Ltd. 2012.

Reference Books
1. Raman Sivakumar, “Principals of Environmental Science and Engineering”, Second Edition, Cengage

Page | 64


https://hsit.ac.in/nba-accreditation-status.php

_ ~ SJPNTrust's _ _ Mech. Engg. Dept.
Hirasugar Institute of Technology, Nidasoshi Course Plan
Inculcating Values, Promoting Prosperity
Approved by AICTE, Recognized by Govt.of Karnataka and Affiliated to VTU Belagavi. V SEM
Accredited at 'A' Grade by NAAC
Programmes Accredited by NBA: CSE, ECE, EEE & ME 2021-22 Odd Sem

learning Singapore, 2005

2. P. Meenakshi, “Elements of Environmental Science and Engineering”, Prentice Hall of India Private Limited,
New Delhi, 2006

3. S.M. Prakash, “Environmental Studies”, Elite Publishers Mangalore, 2007

4. Erach Bharucha, “Text Book of Environmental Studies”, for UGC, University press, 2005

5. G.Tyler Miller Jr., “Environmental Science — working with the Earth”, Tenth Edition, Thomson Brooks
/Cole, 2004

6. G.Tyler Miller Jr., “Environmental Science — working with the Earth”, Eleventh Edition, Thomson
Brooks /Cole, 2006

7. Dr.Pratiba Sing, Dr.AnoopSingh and Dr.Piyush Malaviya, “Text Book of Environmental and Ecology”,
Acme Learning Pvt. Ltd. New Delhi.

Relevant Websites (Reputed Universities and Others) for
Notes/Animation/Videos Recommended
Website and Internet Contents References

Web links and Video Lectures:
https://nptel.ac.in/courses/120/108/120108005/
https://nptel.ac.in/courses/120/108/120108002/
https://nptel.ac.in/courses/120/108/120108004/
https://nptel.ac.in/courses/105/102/105102089/
https://www.my-mooc.com/en/categorie/environmental-science
https://academicearth.org/environmental-studies/

Magazines/Journals Used and Recommended to Students
Sl. No Magazines/Journals website
1 Environmental-science http://nlspub.ac.in/category/journals/journal-of-
environmental-law-policy-and-development/
2 Environmental-research https://www.journals.elsevier.com/environmental-research

Examination Note

Question paper pattern:
(] The Question paper will have 100 objective questions.
[ Each question will be for 01 marks
[] Student will have to answer all the questions in an OMR Sheet.
[] The Duration of Exam will be 2 hours.
Scheme of Evaluation for CIE (40 Marks)
Internal Assessment test will be done in the same pattern as that of the main examination.

Internal Assessment: 30 Marks
Assignment: 10 Marks
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Course Delivery Plan
Module |L r % of
aelble) [Letilie Content of Lecturer 00
No. No. Portion
1. |Ecosystems (Structure and Function):, Wetlands, Riverine
2. |Forest and Desert ,Oceanic and Lake
1 3 Biodiversity: Types, Value; Hot-spots; Threats and Conservation of
" |biodiversity.
4.  |Forest Wealth, and Deforestation 20
5 Advances in Energy Systems (Merits, Demerits, Global Status and
" |Applications): Hydrogen,
5 6. |Solar, OTEC Tidal and Wind.
7 Natural Resource Management (Concept and case-studies): Disaster
"~ |Management.
8. |Sustainable Mining, Cloud Seeding, and Carbon Trading. 20
9. |[Environmental Pollution (Sources, Impacts, Corrective and Preventive
measures, Relevant Environmental Acts, Case-studies): Surface and Ground
3 10. |Water Pollution ,Noise pollution Soil Pollution and Air Pollution. 20
11. |Waste Management & Public Health Aspects: Bio-medical Wastes;
Solid waste
12. Hazardous wastes; E-wastes; Industrial and Municipal Sludge
13. |Global Environmental Concerns: (Concept, policies and case-studies):Ground
water depletion/recharging.
4 14. |Climate Change; Acid Rain and Ozone Depletion 20
15. |Radon and Fluoride problem in drinking water
16. |Resettlement and rehabilitation of people ,Environmental Toxicology.
17. |Latest Developments in Environmental Pollution Mitigation Tools
(Concept and Applications): G.I.S. & Remote Sensing.
18. [Environment Impact Assessment, Environmental Management Systems, 1SO14001,
5 Environmental Stewardship- NGOs.
19. | Field work: Visit to an Environmental Engineering Laboratory or Green Building
or Water Treatment Plant or Waste water treatment Plant.
20. |Ought to be followed by understanding of process and its brief documentation. 20
Assignments
. Outcome Allied | Week Individual / Reference_:
SI.No. Title o book/websit
expected study No. | Group activity
e /Paper
Students study the Book 1, of the
Assignment 1: Topics and write the reference list.
L Module 1 . .
University Answers. Get Individual Website of the
1 . . . of the 2 L .
Questions/ Write | practice to solve Activity. Reference list
N syllabus
up university
guestions.
Assignment 2: Students study the Book 1, 2 of
4 . . ; Module 2 L
2 University Topics and write the of the 4 Individual the reference
Questions/ Write | Answers. Get Activity. list.  Website
. syllabus
up practice to solve of the
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university Reference list
questions.
Students study the Book 1, 2 of
Assignment 3: Topics and write the Module 3 the reference
3 University Answers. Get of the 6 Individual list. Website
Questions/ Write | practice to solve Activity. of the
L syllabus ;
up university Reference list
questions.
Students study the Book 1, 2 of
Assignment 4: Topics and write the Module 4 the reference
4 University Answers. Get of the 8 Individual list. Website
Questions/ Write | practice to solve syllabus Activity. of the
up university Reference list
questions.
Students study the Book 1, 2 of
Assignment 5: Topics and write the Module 5 the reference
University Answers. Get Individual list. Website
5 . . . of the 10 .
Questions/ Write | practice to solve Activity. of the
L syllabus ;
up university Reference list
questions.
QUESTION BANK
Module-1
1. The term ‘Environment” has been derived from the French word which means to encircle or surround
a) Environ b) Oikos C) geo d) Aqua

2. The objective of environmental education is

a) Raise consciousness about environmental conditions b) To teach environmentally appropriate
behavior  c) Create an environmental ethic d) All of the above

3. Which of the following conceptual spheres of the environment is having the least storage capacity for
matter?

a) Atmosphere b) Lithosphere ¢) Hydrosphere d) Biosphere

4. Which of the following components of the environment are effective transporters of matter?

a) Atmosphere and Hydrosphere b) Atmosphere and Lithosphere

c) Hydrosphere and Lithosphere d) Biosphere and Lithosphere

5. Biosphere is

a) The solid shell of inorganic materials on the surface of the earth

b) The thin shell of organic matter on the surface of earth comprising of all the living things

c) The sphere which occupies the maximum volume of all of the spheres d) all of these.

6. Atmosphere consists of 79 per cent Nitrogen and 21 per cent Oxygen by
a) Volume b) weight c) Density

7. Which of the following is a biotic component of an ecosystem?

a) Fungi b) solar light C) temperature

8. In an ecosystem, the flow of energy is
a) Bi-directional b) Cyclic

9. Which Pyramid is always upright?

d) All the three
d) humidity

¢) Unidirectional d) Multidirectional

a) Energy b) biomass €) numbers d) food chain

10. In complex ecosystems the degree of species diversity is

a) Poor b) high ¢) medium d) none
Module-2

1. Which of the following is considered as an alternate fuel?

a) CNG b) Kerosene c) Coal d) Petrol

2. Solar radiation consists of

a) UV b) Visible light c) Infrared d) All of these

3. Reduction in usage of fuels cannot be brought about by

a) Using alternate fuels b) Changing lifestyles c) Reducing car taxes  d) Both a) & b)
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4. Which of the following is a hazard of a nuclear power plant?
a) Accident risk when tankers containing fuel cause spill
b) Radioactive waste of the power plant remains highly toxic for centuries

c) Release of toxic gases during processing d) All of these

5. The most important fuel used by nuclear power plant is

a) U-235 b) U- 238 c) U-245 d) U-248

6. Biogas is produced by

a) Microbial activity b) Harvesting crop c) Both a) & b) d) None of these
7. Oil and Gas are preferred because of

a) Easy transportation b) Cheap ¢) Strong smell d) All of these
8. Biomass power generation uses

a) Crops b) Animal dung ¢) Wood d) All of these
9. Chernobyl nuclear disaster occurred in the year

a) 1984 b) 1952 c) 1986 d) 1987

10. Which of the following is not a renewable source of energy?

a) Fossil fuels b) Solar energy c) Tidal wave energy d) Wind energy
Module-3

1. Environmental pollution is due to

a) Rapid Urbanization b) deforestation ¢) Afforestation da&b

2. Which of the following are natural sources of air pollution?

a) Volcanic eruption b) solar flair c) earth quake d) all

3. Which of the following are biodegradable pollutants?

a) Plastics b) Domestic sewage c) detergent d) all

4. The liquid waste from baths and kitchens is called

a) Sullage b) Domestic sewage c) Storm waste d) Run off
5. Noise pollution can be minimized by

a) Urbanization b) Maintaining silence ¢) Reducing noise at source d) none

6. BOD Means

a) Biochemical oxygen demand b) chemical oxygen demand  c¢) biophysical oxygen demand d) all
7. Which of the following industry generates colored waste?

a) Software industry b) Textile industry ¢) Biomedical industry d) none

8. Physical pollution of water is due to

a) Dissolved oxygen b) Turbidity c) pH d) none of these

9. Which of the following source is surface water?

a) Springs b) streams c) deep wells d) all

10. Deforestation can

a) Increase the rain fall b) Increase soil fertility ~ c) Introduce silt in the rivers d) None of these

11. Which of the following is non point source of water pollution?

a) Factories b) Sewage treatment plant c¢) Urban and Sub-urban land  d) all of the above
Module-4

1. Acid rain can be controlled by

a) Reducing SOz and NO, emissions. b) Reducing oxygen emission.

c) Increasing number of lakes. c) Increasing the forest cover.

2. Atmospheric oxidation of SO, to SOj is influenced by

a) Sunlight. b) Humidity c) presence of hydrocarbons d) all of these

3. Reduction in brightness of the famous Taj Mahal is due to

a) Global warming. b) Air pollution c) Ozone depletion d) Afforestation.

27. The Effect of Acid rain

a) Reduces soil fertility. b) increases atmospheric temperature.

c) Causing respiratory problems d) skin cancer

4. The process of movement of nutrients from the soil by the Acid rain iscalled

a) Transpiration. b) transpiration c) Leaching d) Infiltration.

5. Ozone layer is present in

a) Troposphere b) Stratosphere ¢) Mesosphere d) Thermosphere

6. Which of the following statements about ozone is true?

a) Ozone is a major constituent of photochemical smog

b) Ozone protects us from the harmful uv radiation of sun

c) Ozone is highly reactive d) All of the above
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7. Major compound responsible for the destruction of stratospheric ozone layer is

a) Oxygen b) CFC c) Carbon dioxide d) Methane

8. Ozone layer thickness is measured in

a) PPM b) PPB c) Decibels d) Daobson units

9. Normal average thickness of stratospheric ozone layer across the globe is around

a) 200 DU b) 300 DU c) 400 DU d) 500 DU

10. Chloro Fluro Carbon’s (CFC) are

a) Non toxic b) Non flammable ¢) Non carcinogenic d) All these
11. Ozone layers absorbs

a) UV rays b) infra red rays ¢) Cosmic rays d) CO

12. Which of the following is not an ill effect of acid rain?
a) Results in killing fish b) causes stone leprosy. ¢) Leaches nutrients from the soil. d) Causes cataract.
13. Formation of ozone layer is explained by
a) Rosenmund reaction b) Henderson’s reaction ¢) Chapman’s reaction. d) Perkin’s reaction
14. Each Chlorine free Radical can destroy the following number of ozone molecules.
a) 1000 b) 10,000 c) 1, 00, 000 d) 100
15. Which of the following statements about ozone is true?
a) Ozone is a major constituent of photochemical smog b) Ozone is highly reactive
c) Ozone protects us from the harmful UV radiation of sun. d) All of these
Module-5
1. Sustainable development means
a) Meeting present needs without compromising on the future needs b) Progress in human well beings

c) Balance between human needs and the ability of Earth to provide the resources d) All the above
2. The most important remedy to avoid negative impact due to industrialization is
a) Industry should be closed b) Don’t allow new industrial units

c) Industry should treat all the wastes generated by it before disposal
d) Industries should be shifted far away from human habit tats.
3. Mining means

a) To conserve & preserve minerals b) To check pollution due to mineral resources
c) To extract minerals and ores d) None

4. E.I.A. can be expanded as

a) Environment & Industrial Act b) Environment & Impact Activities

c) Environmental Impact Assessment d) Environmentally Important Activity

5. E.lLA. isrelated to

a) Resource conservation b) Efficient equipment/process

c) Waste minimization d) All of the above

6. In order to protect the health of people living along the adjoining areas of roads, one should.
a) Plant trees alongside of the roads b) Not allow diesel driven vehicles

c) Shift them (people) to other places d) None of the above

7. The pollution caused by transportation/vehicular activities depends on

a) Type of the vehicle’s engine b) Age of the vehicle

c) Traffic congestion d) All of the above

8. Sustainable development will not aim at

a) Social economic development which optimizes the economic and societal benefits available in the
present, without spoiling the likely potential for similar benefits in the future

b) Reasonable and equitably distributed level of economic well being that can be perpetuated continually
c) Development that meets the needs of the present without compromising the ability of future generations
d) Maximizing the present day benefits through increased resource meet their own needs consumption

10. Which of the following is a key element of EIA?

a) Scoping b) Screening c) ldentifying and evaluating alternatives d) all of these
Prepared by Checked by |
Dr. M. S. Hanagadakar Dr. M. S. Hanagadakar
HOD Principal
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