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Osmania University, Hyderabad
Vision
The Vision of the University is to generate and disseminate knowledge
through a harmonious blend of ancient and modern wisdom, and to serve the
society by develping in students heightened intellectual, cultural, ethical, and
humane sensitivities; to foster a scientific temper, and to promote professional an

technological expertise. Central to this vision is a commitment to regional and

national development in ogonance with our culture, heritage, and environment.

Mission

i To achieve excellence in teaching and research.

i To generate, disseminate and preserve knowledge.

i To meet the challenges of a complex, and modern society through informed
social outreach.

o To emmwer through knowledge and information.

u To develop a responsible and productive citizenry.

u To develop, enhance, and improve the quality of human resources.

o To cultivate resolute moral and ethical values.

it To meet contemporary regional and national needsaatdipate future
social and economic development.

i To preserve and promote cultural heritage, humanistic and spiritual values.
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Program Educational Objectives (BE Mechanical Engineering)

Objective 1
To provide the requisite fundamentals of varied subjesdeged to Mechanical Engineering to
conceive, plan, model, design, construct, maintain and improve systems to enhance huma
comfort.

Objective 2
To provide knowledge of experimental, computational, analytical, simulation tools and
techniques require taddress the challenges in Mechanical Engineeand other allied fields.

Objective 3
To provide knowledge for applyingMechanical Engineering Fundamentais design and
implement cost effective systems in manufacturing.

Objective 4
To provide effectivecommunication skills, creative methods, ethics and continuous learning
techniques to fulfill their professional requirements and societal needs.
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POs

Engineering Graduates will be able to:

PO1

Engineering KnowledgeApply theknowledge of mathematics, science, engineer
fundamentals, and an mechanical engineering to the solution of complex engine
problems.

PO2

Problem Analysistdentify, formulate, review research literature, and analyze com
engineering problems fated to mechanical engineering and allied fields reach
substantiated conclusions using first principles of mathematics, natural science
engineering sciences.

PO3

Design/development of solutionsDesign solutions for complex engineering proble
and design system components or processes that meet the specified needs
appropriate consideration for the public health and safety, and the cultural, soc
and environmental considerations.

PO4

Conduct investigations of complex problemsise resarch based knowledge an
research methods including design of experiments, analysis and interpretation of
and synthesis of the information to provide valid conclusions.

PO5

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

POG6

The engineer and societyApply reasoning informed by the contextual knowledge
assess societal, h#h, safety, legal and -cultural issues and the conseqt
responsibilities relevant to the Mechanical engineering practice.

PO7

Environment and sustainability: Understand the impact of the Mechanic
engineering solutions in societal and environmentahtexts, and demonstrate th
knowledge of, and need for sustainable development.

POS8

Ethics:Apply ethical principles and commit to professional ethics and responsib
and norms of the mechanical engineering practice.

PO9 | Individual and team work:Function effectively as an individual, and as a membe
leader in diverse teams, and in multidisciplinary settings.
PO10| Communication:Communicate effectively on complex engineering activities with

engineering community and with society at largacls as, being able to compreher,
and write effective reports and design documentation, make effective presentat
and give and receive clear instructions.

PO11

Project management and financddemonstrate knowledge and understanding of t
mechanical e(AA Y SSNAY 3 YR YIyYylF3aASYSyd LINRY
work, as a member and leader in a team, to manage projects and in multidiscip
environments.

PO12

Lifelong learning:Recognize the need for, and have the preparation and abilit
engae in independent and lifelong learning in the broadest context of technolo
change.

PS01

Apply the principles of collaborative and multi disciplinary approach for so
problems

PS02

Able to interact with industry and R&D institutions leading s@art-ups/ budding
entrepreneurs.
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SCHEME OF INSTRUCTION & EXAMINATION
AICTE Model Curriculum
B.E. i Semeste(fMECHANICAL ENGINEERING )
(Proposed for the Academic year 202Q2021)

Scheme of Scheme of
Instructions Examination
X
NS(; ngéze Course Title gé S 2| Credits
' L T |P/D ‘g‘g CIE SEE‘@E
© 3 A<
T
Three Week Induction Programme
Theory Course
1 |MCB801PO |Indian Constitution 2 - - 2 30| 70 | 3 -
2 |BS201MT |Mathematicd 3 1 - 4 (30| 70| 3 4
3 |BS202PH [Engineering?hysics 3 1 - 4 30 | 70 | 3 4
4 |Essolee |Basic Electrical 3|1 |-|4|3|70|3]| 4
Engineering
Practical / Laboratory Course
5 [BS251PH |Physics Lab - - 3 3 25| 50 | 3 15
6 |Esesape |Basic Electical | - |2]2]25|50]|3]| 1
Engineering Lab
7 |ES353CE |[Engineering Graphicy - - 6 6 50 | 50 | 3 3
Total 17.5
MC: Mandatory Course BS: Basic Science ES: EngineeringScience
L: Lecture T: Tutorial P: Practcal D: Drawing

CIE: Continuous Internal Evaluation SEE: Semester End Examination (Univ. Exam)

Note:
1. Each contact hour is a clockur
2. The duration of the practical class is two hours, however it can be extended wherever

necessary, to enable the student to complete the experiment.
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SCHEME OF INSTRUCTION & EXAMINATION
AICTE Model Curriculum
B. E. Il i Semeste{ MECHANICAL E NGINEERING)
(Proposed for the Academic year 202Q2021)

Scheme of Scheme of
Instructions Examination
X
NSO' ngésee Course Title %é S 2| Credits
' L | T |PD ‘g 3 | CIE | SEE|® L2
© 3 A<
T
Theory Course
1 |MC802CE |[Environmental Science| 2 | - - 2 30| 70 | 3 -
Essence of Indian
2 [MC8BO3PY | - ditional Knowledge 20| -2 ]3%0] 703 )
3 |HS101EG |English 2 | - - 2 | 30| 70| 3 2
4 |BS203MT |Mathematicdll 3 - 4 [ 30| 70| 3 4
5 |BS204CH |EngineeringChemistry | 3 | 1 | - 4 | 30| 70| 3 4
6 |Essoacs |Pregramming for 3|-|-|3|3]|7|3]| 3
Problem Solving
Practical / Laboratory Course
7 |HS151EG |English Lab 2 2 25| 50 | 3 1
8 [BS252CH |Chemistry Lab 3 3 25|50 3 15
Programming for
9 |ESHICS Problem Solvind ab 2 2 251501 3 1
10 |ES352ME |Workshop Practice - - | 6 6 | 50| 50| 3 3
Total 19.5
MC: Mandatory Course BS: Basic Science ES: EngineeringScience
L: Lecture T: Tutorial P: Practical D: Drawing

CIE: Continuous Internal Evaluation SEE: Semester Endxamination (Univ. Exam)

Note:
1. Each contact hour is a clock hour
2. The duration of the practical class is two hours, however it can be extended wherever

necessary, to enable the student to complete the experiment.
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SCHEME OF INSTRUCTION & EXAMINATI ON
AICTE Model Curriculum
B. E. lll T Semeste{MECHANICAL ENGINEERING)
(Proposed for the Academic year 202Q2021)

Scheme of Scheme of
Instructions Examination
X
NSO' ngésee Course Title gé § 2| Credits
' L [T |[PD ‘gg CIE SEE§§
© 3 A<
T
Theory Course
HS102EG |Effective Technical
1 Communication in 2 - - 2 30| 70 [ 3 2
English
2 |HS103CM| Finance and Accounting 3 | - - 3 30 | 70 | 3 3
3 |BS205MT| Mathematicsill| 3| - - 3 30| 70 | 3 3
4 |ES303VE |Engineering Mechanit | 3 | - - 3 30| 70 | 3 3
5 |ES304EC |Basic Electronics 3| - - 3 30| 70 | 3 3
6 |Pca0IME Me_tallurgyand Material 3| - i 3 30| 701 3 3
Science
7 |PCAO2ME | Thermodynamics 3| - - 3 30 | 70 | 3 3
Practical / Laboratory Course
s |PcasiME Meta_lllurgyand Material| ) 5 5 o | 50| 3 1
Testing Lab
9 |pcasomg | Machine Drawingand | || 5 | 5 |25 |50 | 3| 1
Modeling Lab
Total 22
MC: Mandatory Course BS: Basic Science ES: EngineeringScience
L: Lecture T: Tutorial P: Practical D: Drawing

CIE: Continuous Internal Evaluation SEE: Semester End Examinati (Univ. Exam)

Note:
1. Each contact hour is a clock hour
2. The duration of the practical class is two hours, however it can be extended wherever

necessary, to enable the student to complete the experiment.



For the academic years 202024
SCHEME OF INSTRUCTION & EXAMINATION
AICTE Model C urriculum
B. E. IVi Semeste(MECHANICAL ENGINEERING)
(Proposed for the Academic year 202Q2021)

Scheme of Scheme of
Instructions Examination
X
NS(; ngéze Course Title gé S Z|Credits
' L [T |PD ‘g‘@ CIE |SEE|® £
© 3 A<
T
Theory Course
1 [ES304ME |EngineeringMechanitt | 3 | - | - | 3 | 30| 70| 3 3
2 |PGAOME | Fluid Mechanics 3| -|-| 3 |[3]70]3 3
3 |Esmome |ENerOy Sciences al 5 | | | 5 139 |70 | 3| 2
Engineering
4 |PCAOAME | Mechanics of Materials| 3 | - | - | 3 | 30| 70| 3 3
5 |pcsosve |ApPlied . 3|-|-|3|3|7|3]| 3
Thermodynamics
6 |Pcaoaue | Kinematics of 3|-|-|3|3]|7]|3]| 3
Machinery
7 |PCAOME | Manufacturing Processd 3 | - | - | 3 | 30| 70
Practical / Laboratory Course
7 |Poasave | [hermalEngineering 1|5 o o5 50| 3 | 1
8 |pcasavie t/laa;)nufactunng Processq i 5 5 o5 | 50| 3 1
Total 22
MC: Mandatory Course BS: Basic Science ES: EngineeringScience
L: Lecture T: Tutorial P: Practical D: Drawing

CIE: Continuous Internal Evaluation SEE: Semester End Examination (Univ. Exam)

Note:
1. Each contact hous a clock hour
2. The duration of the practical class is two hours, however it can be extended wherever

necessary, to enable the student to complete the experiment.



For the academic years 202024
SCHEME OF INSTRUCTION & EXAMINATION
AICTE Model Curriculum
B. E. Vi Semeste(f MECHANICAL E NGINEERING)
(Proposed for the Academic year 202Q2021)

Scheme of Scheme of
Instructions Examination
X
NS(; ngésee Course Title ‘gé S 2| Credits
' L [T |P/D %E CIE SEE§§
© 3 A<
T
Theory Course
1 [PCG4A08ME |Hydraulic Machins 3 - - 3 13|73 3
> | pca0aME Design of Machine 3 ) ) 3 20| 70| 3 3
Elements
3 |Pca1oMmE |Dynamics of Machineg 3 - - 3 (30|70 3 3
4 |pcarve |Metrology and 3| -|-|3]|3]|7]|3]| 3
Instrumentation
5 |PC412ME | Heat Transfer 3 |- - 3 13|73 3
6 |PESIME |professional Electivé | 3 | - | - 3 |30 |70] 3 3
Practical / Laboratory Course
7 |pcassME Thermal Engineering i i 5 5 o5 | 50| 3 1
Lab-2
8 |PoasemE | ynamiosof Machines 115 1o |25 |s0| 3| 1
Fluid Mechanics and
9 |PGA57ME |Hydraulics Machinery | - - 2 2 25 [ 50| 3 1
Lab
Total 21
Professiona Elective-I
S. No. Course Code Course Title
1 PES11IME CAD/CAM
2 PES12ME Automobile Engineering
3 PESBME Industrial Engineering
MC: Mandatory Course BS: Basic Science ES: EngineeringScience
L: Lecture T: Tutorial P: Practical D: Drawing

CIE: Continuous Internal Evaluation SEE: Semester End Examination (Univ. Exam)

Note:
1. Each contact hour is a clock hour
2. The duration of the practical class is two hours, however it can be extended wherever

necessary, to enable the studentamplete the experiment.
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SCHEME OF INSTRUCTION & EXAMINATION
AICTE Model Curriculum
B. E. VI'i Semeste(MECHANICAL ENGINEERING)
(Proposed for the Academic year 202Q021)

Scheme of Scheme of
Instructions Examination
X
NSO' ngésee Course Title g § S 2| Credits
' L | T |PD § % | CIE |SEE|G 2
© 3 Ac
T
Theory Course
1 |PC413ME |Machine Design 3|-]-]13|3]|7]|3 3
> |pcawame |Metal Cutting and 3| -|-|3|3]|7]|3| 3
Machine Tools
3 |PCGA15ME |Finite Element Analysiq 3 - - 3 |130]|7] 3 3
4 |PB2ME Professional Ective-ll 3 - - 3 13|71 3 3
5 |PE53ME |ProfessionaElectivelll | 3 | - - 3 130|701 3 3
6 |OE61 Open Electivel 3|-]-]13]3]|7]3 3
Practical / Laboratory Course
7 |pcasavie Metrology and Maching 2|2 > | 25 |50 3 1
Tools Lab
8 |Pcasgue |Computer Aided | -]2|2|25|50|3] 1
Engineering lab
9 |PW70IME |Summer Internship* 50 2
Total 22
ProfessionalElective-11 ProfessionalElective-ll |
S. | Course Course Title S. Course Course Title
No. | Code No. Code
1. | PE5S21IME | Thermal TurbdMachines| 1. | PES31ME | CompositeMaterials
2. | PE52ME | Production ang 2. Product Design And
. PES32ME .
Operations management Process Planning
3. | PEB23ME | Design For Manufacture| 3. | PERB3ME | Power Plant Engineering

Open Electivel
S. No.| Course Code Course Title
1 OEGLIME Industrial Robotis (Not for MechEngg students)
MC: Mandatory Course BS: Basic Science ES: EngineeringScience
L: Lecture T: Tutorial P: Practical D: Drawing

CIE: Continuous Internal Evaluation SEE: Semester End Examination (Univ. Exam)
Note: 1. Ead contact hour is a clock hour

2..The duration of the practical class is two hours, however it can be extended wherever

necessary, to enable the student to complete the experiment.
* At the end of VI semester students should undergo Summer Internship. iGréat
Summer Internship will be awarded in VIl semester

10



For the academic years 202024
SCHEME OF INSTRUCTION & EXAMINATION
AICTE Model Curriculum
B. E. VIl i Semestel MECHANICAL ENGINEERING)
(Proposed for the Academic year 202Q021)

Scheme of Scheme of
Instructions Examination
X
NSO' ngésee Course Title g § S Z| Credits
' L | T |PD ‘gg CIE | SEE §§
O3 Ac
T
Theory Course
1 [HS104ME |Operatios Research 31 -|-1]13]3]7]3 3
2 |pcapme |Automation in 3| -|-|3|3]|70]|3]| 3
Manufacturing
3 |PB4ME |Professional ElectivéV | 3 - - 3 13|70 3 3
4 |PESSME  |Professional Electivyy | 3 | - | - | 3 [ 30| 70| 3 3
5 [OE6G2 Open Electivdl 3 - - 3 30 70 3 3
Practical / Laboratory Course
6 |PW702ME |project-| - - 6 6 50 3
Total 18
Professional Electivel V Professional ElectiveV
S. Course Course Title S. | Course Course Title
No. Code No. | Code
1 | pEssame | 3P Printing 1 | PES5IME | Non Destructive Testing
Technology
2 | PBB42ME | Robotics Engineering| 2 | PES2ME | Mechanical Vibrations
3 | pespme | Refgeration &AIr 1 5| pemaye | Total Quality Mamgement
Conditioning
4 | PBBMME | Tool Design

Open Electivell
S. No. Course Code Course Title
1 OE&1ME Entrepreneurship (Not for Meckngg students)
MC: Mandatory Course BS: Basic Science ES: Engineering Scierec
L: Lecture T: Tutorial P: Practical D: Drawing

CIE: Continuous Internal Evaluation SEE: Semester End Examination (Univ. Exam)
Note:
1. Each contact hour is a clock hour
2. The duration of the practical class is two hours, however it can be extended wherever
necessary, to enable the studentomplete the experiment.

11



For the academic years 202024
SCHEME OF INSTRUCTION & EXAMINATION
AICTE Model Curriculum
B. E. VIl T Semeste{ MECHANICAL ENGINEERING)
(Proposed for the Academic year 202Q2021)

Scheme of Scheme of
Instructions Examination
X
)
I\Isé ngésee Course Title B S Z| Credits
L | T|PD|c3|CIE SEE§§
S o A c
L= c
Theory Course
1 |PBE6ME Professional Electiv&/I | 3 | - - 3 [30]| 70| 3
2 |OE6B3 OpenElectivelll 3| - - 3 |30 70
Practical / Laboratory Course
3 [PWT703ME |Projectll - - 116 16 | 50 | 150 8
Total 14
Professional ElectiveVI
S. No.| CourseCode Course Title
1 | PEIME Energy Conversation & Management
2 PES62ME Entrepreneurship Development
3 PES63VE Control Systems Theory
4 PES&4AME Cryogenics

Open Electivelll
S. No. Course Code Course Title
1. OE631ME Mechatronics (Not for Mech Engg students)
MC: Mandatory Course BS: Basic Science ES: EngineeringScience
L: Lecture T: Tutorial P: Practical D: Drawing

CIE: Continuous Internal Evaluation SEE: Semester End Examation (Univ. Exam)

Note:
1. Each contact hour is a clock hour
2. The duration of the practical class is two hours, however it can be extended wherever

necessary, to enable the student to complete the experiment.

12
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SCHEME OF INSTRUCTION & EXAMINATION
AICTE Mo del Curriculum
B. E. 17 Semeste(fMECHANICAL ENGINEERING)
(Proposed for the Academic year 202Q2021)

Scheme of Scheme of
Instructions Examination
X
NS(; ngéze Course Title = é S 2| Credits
' L T |[PID|€ %|CIE |SEE|® L2
S3 2c
S c
Three Wee Induction Programme
Theory Course
1 |MCB801PO |Indian Constitution 2 - - 2 30| 70 | 3 -
2 |BS201MT |Mathematicd 3 1 - 4 [ 30| 70 | 3 4
3 |BS202PH [Engineering?hysics 3 1 - 4 30 | 70 | 3 4
4 |Essaee |BasicElectrical 3|1 |-|4|3|70|3]| 4
Engineering
Practical / Laboratory Course
5 [BS251PH |Physics Lab - - 3 3 25| 50 | 3 15
6 |Es3sace |Basic Electical | - |2]2]25|50]|3]| 1
Engineering Lab
7 |ES353CE |[Engineering Graphicy - - 6 5 | 50| 50| 3 3
Total 17.5
MC: Mandatory Course BS: Basic Science ES: Engineering Science
L: Lecture T: Tutorial P: Practical D: Drawing

CIE: Continuous Internal Evaluation SEE: Semester End Examination (Univ. Exam)

Note:
1. Each contact hour is a clock hour
2. The duration of the practical class is two hours, however it can be extehdeslver

necessary, to enable the student to complete the experiment.

13
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INDIAN CONSTITUTION

MC801PO

Instruction: 2 periods per week Duration of SEE: 3 hours
CIE: 30 marks SEE 70 marks
Credits: Nil

Objectives:

1. To create awareness among students about the Indian Constitution.

2. To acquaint the working conditions of union, state, local levels, their power
functions.

3. To create consciousness in the students on dextio values and principles articulat
in the constitution.

4. To expose the students on the relations between federal and provincial units.

5. To divulge the students about the statutory institutions

Outcomes:

After completing this course, the studentlwil
1. Know the background of the present constitution of India.
2. Understand the working of the union, state and local levels.
3. Gain consciousness on the fundamental rights and duties.
4. Be able to understand the functioning and distribution of financial reseuetweer
the centre and states.

5. Be exposed to the reality of hierarchical Indian social structure and the wa
grievances of the deprived sections can be addressed to raise human dign
democratic way.

UNIT 7 |

Evolution of the Indian Corstitution: 1909 Act, 1919 Act and 1935 Act. Constituent
Assembly: Composition and Functions; Fundamental features of the Indian Constitutio
UNIT 7 1l

Union Government:ExecutivePresident, Prime Minister, Council of Minister

State GovernmentExecutive Governor, Chief Minister, Council of Minister
Local GovernmentPanchayat Raj Institutions, Urban Government

UNIT 7 1

Rights and DutiesFundamental Rights, Directive principles, Fundamental Duties
UNIT 7 IV

Relation between Federal and Provinciahits: Union-State relations, Administrative,
legislative and Financial, Inter State council, NITI Ayog, Finance Commission of India
UNIT i V

Statutory Institutions ElectionsElection Commission of India, National Human Rights
Commission, National Comssion for Women

Suggested Reading:

D.D. Basujintroduction to the constitution of Indda Lexis Nexis, New Delhi
Subhash Kashya@Qur Parliamend, National Book Trust, New Delhi

Peu Ghoshiiindian Government &Politias, Prentice Hall of Indi, New Delhi

B.Z. Fadia & Kuldeep Fadid@indian Government &Politias, Lexis Nexis, New Delhi

AW IN|

14
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MATHEMATICS -1
BS201IMT
Instruction: 3+1 periods per week Duration of SEE: 3 hours
CIE: 30 marks SEE: 70 marks
Credits:4
Objectives:

1. To introduce the concepts of sequences, series and their properties

2. To introduce the concepts of functions of several variables and multiple integrals

3. To study vector differential and integiaiculus

Outcomes:

The students will able to

1. Find the nature of sequences and series

2. Evaluate multiple integrals

3. Apply this knowledge to solve the curriculum problems

Unit-|

Sequences and SerieSequences, Series, General properties of seriegsSar positive
ter ms, Comparison tests, tests of "@ottest
Raabebds test, Logarithmic test, Al t er 1
Absolute convergence and Conditional convergence.

Unit-II:

Calculus of one VariableeRol | eds t heor em, Lagrangebod
Tayl ordés series, Curvatur e, Radius of
curves, Evolutes and Involutes.

Unit-111

Multivariable Calculus (Dfiferentiation): Functions of two variables, Limits and continuity
Partial derivatives, Total differential and differentiability, Derivatives of composite and
implicit functions (Chain rule), Change of variables, Jacobian, Higher order partial

derivativesTayl or 6s series of functions of 1ty
functions of t wo variabl es, Lagrange

Unit-1V

Multivariable Calculus (Integration): Double integrals, Change of order of integrati
Charge of Variables from Cartesian to plane polar coordinates, Triple integrals.

Unit-V

Vector Calculus:Scalar and vector fields, Gradient of a scalar field, Directional deriva
Divergence and Curl of a vector field, Line, Surface and Volume inte@@alse e n 6 s

i n a plane, GaussoOs di vergence theor ¢
verification.

Suggested Reading:

R.K. Jain & S.R.K lyengarfiAdvanced Engineering MathematiciNarosa Publications
2014.

Erwin Kreyszig,fAdvancedEngineering Mathematics John Wiley, & Edition, 2012.

B.S. Grewal,fiHigher Engineering Mathematids Khanna Publications, #3Edition,
3 | 2014

G.B. Thomas, Maurice Weir and Joel Hagd, h o mas 6 0CRetesan] I
4 | Edition,2010.

5 | B.V. RamanafHigher Engineering Mathematios23%reprint, 2015.

15
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ENGINEERING PHYSICS

BS202PH

Instruction: 3+1 periods per week Duration of SEE: 3 hours
CIE: 30 marks SEE: 70 marks
Credits: 4

Objectives:

1. Aware of limits of classical free electron free theory and to apply band theory of

2. Acquire knowledge on various properties of semiconductors.

3. Grasp the intricacies in semiconduetgtical interaction

Outcomes:

1. Distinguish naterials based on band theory of solids

2. Classify semiconductors on the basis doping and to estimate conductivity and le
transport phenomenon in semiconductors

3. Appreciate use of optical absorption by semiconductors.

Unit-
Crystallography:Introduction, Types of crystal systems, Bravais lattices, Lattiee plane
Mi | | er I ndices (Cubic system), I nter ¢

diffraction method.
Crystal Defects Classification of point defects, Concentration of Schottkigas in metalg
and ionic crystals, Concentration of Frankel defects, Line defects, Screw and
di sl ocati ons., Burgerds vector

Unit-11:

Band Theory of Solids & SemiconductarLlassical free electron theory (qualitativ
Kronig Penney model (qualiige treatment), Energy band formation in solids, Intrinsic
Extrinsic semiconductors, Concept of a hole, Carrier concentration and conducti
intrinsic semiconductors, Formation ofNP junction diode and its T V characteristics
Thermistor andts characteristics, Hall effect and its applications.

Dielectric Materials Dielectrics, Types of polarizations, Electronic, lonic, Orientational
Space charge polarizations, Expression for Electronic polarizability, Frequency
temperature dependenoé dielectric polarizations, Determination of dielectric constani
capacitance Bridge method, Ferro electricity, Barium titanate, Applications of Ferroeled
Unit-lll
Wave Mechanics:Matter wavesi de-Broglie wavelength, properties of wave funati
Physical significance, Schrodinger time dependent and tinteependent wave equatio
Particle in a 1D box.

Electromagnetic theory:Basi ¢ | aws of electricity a
integral and differential forms, Conduction and displaent current, Relation between D
and Pi Electromagnetic wavesEquation of plane wave in free space, Poynting theorem
Unit-1V

Magnetic Materials: Classification of magnetic materials: dia, para, ferro, antiferro
ferrimagnetic materials, Weissolecular field theory of ferromagnetism, Magnetic doma
Hysteresis curve, soft and hard magnetic materials, Ferrites: Applications of ferrites.
Superconductivity: Introduction, General properties of super conductors, Meissner €
Type | and Type lisuperconductors, BCS theory (qualitative), Introduction to High
superconductors, Applications of superconductors

16
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Unit-V
Lasers: Characteristics of Lasers, spontaneous and stimulated emission of rac
Einsteinods Coef f i siongeRubys Laserp ldepum| Neoni Laser, e

Conductor Laser and applications of lasers.
Fiber Optics: Introduction, Propagation of light through an optical fiber, Acceptance a
Numerical aperture (NA), Types of Optical fibers and Refractive index lgsofiFiber
drawing process (double Crucible Method), Losses in optical fibers, applications of
fibers.

Suggested Reading:

1.

B.K. Pandey and S. Chaturvdiingineering PhysiésCengage Learning 2012

2.

A.K. BhandhopadhydiNano Material®, New Age Inernational, I Edition, 2007

3.

M.S. Avadhanulu and P.G. KshirusagaEngg. Physias, S. Chand & Co. %1 Edition,
1992,

4.

C.M. Srivastava and C. Srinivasah fiScience of Engg Materials New Age
International.

R.K Gaur and S.L Gupt@Engineering Physias Dhanpathrai Publications, New editio

S

Sanjay D Jain & Girish G Sahasrabudl&ngineering Physi@s University Press

17
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BASIC ELECTRICAL ENGINEERING

ES301EE

Instruction: 3+1 periods per week Duration of SEE: 3 hours
CIE: 30marks SEE: 70 marks
Credits:4

Objectives:

1. To provide an understanding of basics in Electrical circuits.

2. To explain the working principles of Electrical Machines and single phase
transformers.

Outcomes:

1. To analyze Electrical circuits to compute and measure the parameters of Elect
Energy.

2. To comprehend the working principles of Electrical DC Machines.

3. To Identify and test various Electrical switchgear, single phase transformers an
assess thetiags needed in given application.

4. To comprehend the working principles of electrical AC machines.

Unit-I

DC Circuits. Electrical circuit elements (R, L and C), voltage and current sources, Kif
current and voltage laws, analysis of simple ciguiith dc excitation. Superpositio
Thevenin and Norton Theorems.

Unit-IlI:

AC Circuits: Representation of sinusoidal waveforms, peak and rms values, [
representation, real power, reactive power, apparent power, power factor. Analysis ef
phase ac circuits consisting of R, L, C, and RL, RC, RLC combinations (series only).
phase balanced circuits, voltage and current relations in star and delta connections.
Unit-Ill

Transformers and 3ph Induction Motors: Transformers: Electromagneticinduction,
Faradays laws, statically induced emf, Lenz I&# characteristics, ideal and practic
transformer, losses and efficiency, Adtansformer and threghasdransformer connections
Three Phase Induction motorGeneration of rotating magnetieelds, Construction an
working of a thregophase induction motor, squirrel cage IM, glipg IM, Applications.
Unit-1V

Single-phase induction motor & DC Machines: Singlphase induction motorConstruction
and principle of operation, Capacitor start&pacitor run motor, applications

DC GeneratorsDynami cally induced emf, FI e mmi
Construction and principle of operation of DC generator, EMF equation, Types (

Generators, OCC characteristics, applications
DC Motors principle of operation of DC Motor, Types of DC motors, applications.

Unit-V

Electrical Installations Components of LT Switchgear: Switch Fuse Unit (SFU), M
ELCB, MCCB, Types of Wires and Cables, Earthing. Types of Batteries, Imp
Characterists for Batteries. Elementary calculations for energy consumption, power
improvement and battery backup.

Suggested Reading:
1. N. K. B8s& Elecfiical Engineerinyg , Universities Pre
2.J. B. Gungdaimantals @f Electrical Engineering aktectronic® S . K.

18




For the academic years 202024

& Sons Publications, 2002

. J. B. @tilipatiom ,of ERectric Power and Electric Traction S . K. H
Sons Publications, 2010

.Abhi j it Chakrabarti, Sudi pt Basic Neattrical
En gi n eBaraMaGaw Hill, Publications,2009

. Hughes, Electrical Technology"VII Edition, International Studerton, Addison
Welsey Longman Inc., 1995.
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PHYSICS LAB
BS251PH
Instruction: 3periods per week Duration of SEE: 3 hours
CIE: 25marks SEE: 50marks
Credits:1.5
Objectives:

1. Make precise measurements using basic physical principles and acqusreoghkahdle
the instruments.

Relates the theoretical Knowledge to the behavior aétitral Physical world.

2.
3. Analyze errors in the experimental data.

4. Plot graphs between various physical parameters.

Outcomes:

1. Conduct experiments, take measurements independently.

Write appropriate laboratory reports.

2.
3. Compute and compare the experitaénesults and draw relevant conclusions.
4. Use the graphical representation of data and estimate results from. graphs

List of Experiments:

1. To determine the Dielectric constant and Phase transition temperature ol
Zirconium Titanate (PZT).

To drawthe |- V Characteristics of fN Junction diode and to evaluate the resistan

To find the values of Electrical conductivity and energy gap of Ge crystal.

Determination of rigidity of modulus of Torsion pendulum.

aslwN

Determination of carrier concentratiomMobility and Hall Coefficient of Ge crysta
using Hall Effect Experiment.

o

To determine the constants of A, B didsing Thermistor characteristics.

7. To draw the curve between the magnetizing field and the intensity of magnetiza
the specimen (soft iron rod) and to find out
i) Coercivity ii) Retentivity and iii) Hysteresis loss.

8. To draw the F V Characterisics of a solar cell and to calculate the
i) Fill factor Efficiency and ii) Series resistance.

9. To Determine the Numerical aperture (NA) of Optical fiber.

10.To determine the wave length of the given Laser source.

Note: Minimum eight experiments shoule@ ltonducted in the semester

Suggested Reading:

1. Textbook of Engineering Physics Practibal Ruby DasC. S. RobinsornRajesh
Kumar,Prashant Kumar Sahurirst Edition,2010

2. Engineering Physics : Theory and Experimdiyts S.K. Srivastava8th Edition,
2011

3. Engineering Practical Physiby Kakani S.L,2007

4. Engineering Physics Practicals Dy. B. Srinivasa Rao, V. K. V. Krishna, K. S.
Rudramambalaxmi Publications
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BASIC ELECTRICAL ENGINEERING LAB

ES354EE

Instruction: 2periods per week Duration of SEE: 3 hours
CIE: 25marks SEE: 50marks
Credits:1

Objectives:

1. Toimpart the practical knowledge on testing of DC and AC Machines and the us
common electrical measuring instruments

Outcomes:

1. Get an exposure to common electrical components and their ratings.

Analyze the performance of DC and AC Machines.

2.
3. Comprénend the usage of common electrical measuring instruments.
4. Test the basic characteristics of transformers and electrical machines.

Suggested List of Laboratory Experiments/Demonstrations
Deml. Basic safety precautions. Introduction and use of magsastrument$ voltmeter,
ammeter, multimeter, oscilloscope. Reble resistors, capacitors and inductors.

Exp 1. Verification of KVL and KCL, superposition theorem (with DC excitation)

Exp 2 Verification of Thevinens and Nortons theorems (with D€tatkon)

Exp 3. Sinusoidal steady state response-bf Rnd RC circuitsi impedance calculation ar]
verification. Observation of phase differences between current and voltage.
factor calculation

Exp 4. Transformers: Observation of the-load curent waveform on an oscilloscoj
(nonsinusoidal wavshape due to 481 curve nonlinearity should be shown along w
a discussion about harmonics).

Exp 5. Loading of a transformer. measurement of primary and secondary voltag
currents, and power.

Exp 6. Threephase transformers: Star and Delta connections. Voltage and C
relationships (lineline voltage, phast-neutral voltage, line and phase currents).

Exp 7. Measurement of phase voltage/current, line voltage/current and power in @&d
threephase circuit connected in star and delta

Dem2. Demonstration of catut sections of machines: dc machine (commudatosh
arrangement), induction machine (squirrel cage rotor), synchronous machine (fi¢
winging - slip ring arrangement) and singbdase induction machine.

Exp 8. OCC characteristics of DC Generator

Exp 9. Synchronous speed of two and fpate, thregphase induction motors. Direction
reversal by change of phasequence of connections.

Exp 10. Power factor improvement of Induction Motor using static capacitors

Exp 11. Load Test of DC Motor

Note - 1:

) List of Experiments and Demonstrations suggested above are already available in the
Laboratory of the electrical department. No need tcclase any extra equipment
except Demonstration2 equipments
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(i) Procurement of Demonstration 2 equipments can be done during the course work of tha
semester. It can be included in the laboratory.

Note - 2:
) Experiments 9, 10 and Demonstration 3 can be incatpdrin the Lab syllabus if the
topics concerned to the above experiments are considered in new BEE syllabus.

Suggested Reading:

1.J. B. Gumida meimt al s of EI ectr i c3K Katamg
Sons Publications, 2002.

2.J. B. @iilipatioa of Eléctric Power and Electric Traction S . K. Kat
Publications,2010

. Abhijit Chakrabarti, Sudi pt Basid\Blacthical
E n gi n eTataMcGgaw Hill, Publications,2009

4. Hughes, Electrical Technology VII Edition, International Studenton, Addison
Welsey Longman Inc., 1995.
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ENGINEERING GRAPHICS

ES353CE

Instruction2X3periods per week Duration of SEE: 3 hours
CIE: 50marks SEE:50 marks
Credits:3

Objectives:

1. To prepare you to design a system, component, or process to meet desired neef
within realistic constraints such as economic, environmental, social, political, eth
health and safety, manufacturability, and sustairtgbil

2. To prepare you to communicate effectively

3. To prepare you to use the techniques, skills, and modern engineering tools nece
for engineering practice.

Outcomes:

The students will able to

Introduction to engineering design and its place in $pcie

Exposure to the visual aspects of engineering design

Exposure to engineering graphics standards

Exposure to solid modeling

Exposure to computaaided geometric design

Exposure to creating working drawings

No g~ Wi e

Exposure to engineering communication

Sheet Description of the Topic Contact Hours
No P P Lecture | Drawing

1 Principlgs qf Engineering Graphics and their significance, usg 1
of drawing instruments.

Conic Sectiong |
2 Construction of ellipse, parabola and hyperbola given focus ¢ 1 2
ecantricity.

Conic Sectiong |l
Construction of ellipse (given major and minor axis), parabolg 2
(given base and height), rectangular hyperbola.

w

Cycloids(cycloid & epicycloid) 1 2

Involutes (involute of triangle, square & circle) 2

Scales (plain & diagonal scales) 1 2+2

~N oo b

Introduction to AutoCAD
. ; ) 2+2
Basic commands and simple drawings.

Orthographic Projection
Projections of points situated in different quadrants.

Projections of straight line$ |
9 Line parallel to both theeference planes, line perpendicular or 1 2
inclined to one reference plane.

Projections of straight line$ Il 1 >

10 Line inclined to both the reference planes.

11 Projectio_ns of plane§ | 1 2
Perpendicular planes

Projections of plane$ I >

12 Oblique planes
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Projections of solids |

13 Polyhedra and solids of revolution, Projections of solids in sir 1 2
position.
Projection of solidg I

14 Projections of solids when the axes inclined to one or both th 1 2+2
reference planes.
Sectionof solidsi |

15 When the sectional plane is parallel or perpendicular to one 1 2
reference plane.

16 Section of solids Il 2
When the sectional plane is inclined to one reference plane.

17 Development of surfaces| 1 5
Prisms and Cylinders

18 Devebpment of surfaces |l >
Pyramids and Cones

19 Intersection of surface$ | 1 5
Intersection of cylinder and cylinder
Intersection of surface$ Il

20 , . 2
Intersection of cylinder and cone

21 Isometric pro.jectlonl I. 1 2
planes and simple solids

29 Isometric projectioni Il 5
combination of two or three solids

23 Conversion of Isometric Views to Orthographic Views 1 2

24 Floor plansof 2 or 3 rooms including windows, doors, and 1 2

fixtures such as WC, bath, sink, shower, etc.

Suggested Readhg:

. Bhatt N.D., Panchal V.M. & Ingle P.R., (2014¥-ngineering Drawing, Charotar

Publishing House

Shah, M.B. & Rana B.C. (2008jiEngineering Drawing and Computer Graphics
Pearson Education

S.N Lal, iEngineering Drawing with Introduction to Auto CAPCengage Learnin
India Pvt Lid, New Delhi, 2018.

Agrawal B. & Agrawal C. M. (2012)iEngineering Graphias, TMH Publication

5.

Narayana, K.L. & P Kannaiah (2008), Text bookf#ngineering Drawing, Scitech
Publishers

6.

(Corresponding set of) CAD Softwafrdeory and User Manuals

NOTE:

1. Atleast 20 sheets must be covered.
2. Sheet number 1 to 6 (Graph sheets / drawing sheets)
3. Sheet number 7 to 24 (AutoCAD drawings)
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SCHEME OF INSTRUCTION & EXAMINATION
AICTE Model Curriculum
B. E. Il i Semeste{ MECHANICAL ENGINEERING)
(Proposed for the Academic year 202Q2021)

Scheme of Scheme of
Instructions Examination
X
NSO' ngésee Course Title %é S 2| Credits
' L | T |PD ‘g 3 | CIE | SEE|® L2
© 3 A<
T
Theory Course
1 |MC802CE [Environmental Science| 2 | - - 2 30| 70 | 3 -
Essence of Indian
2 [MC8BO3PY | 1 - ditional Knowledge 20| -2 ]3%0] 703 )
3 |HS101EG |English 2 | - - 2 | 30| 70| 3 2
4 |BS203MT |Mathematicdll 3 - 4 [ 30| 70| 3 4
5 |BS204CH |EngineeringChemistry | 3 | 1 | - 4 | 30| 70| 3 4
6 |Essoacs |Pregramming for 3|-|-|3|3]|7|3]| 3
Problem Solving
Practical / Laboratory Course
7 |HS151EG |English Lab 2 2 25| 50 | 3 1
8 [BS252CH |Chemistry Lab 3 3 25|50 3 15
Programming for
9 |ES3ACS Problem Solvind ab 2 2 251501 3 1
10 |ES3®2ME |Workshop Practice - - | 6 6 | 50| 50| 3 3
Total 19.5
MC: Mandatory Course BS: Basic Science ES: Engineering Science
L: Lecture T: Tutorial P: Practical D: Drawing

CIE: Continuous Internal Evaluation SEE: Semester Enfixamination (Univ. Exam)

Note:
1. Each contact hour is a clock hour
2. The duration of the practical class is two hours, however it can be extended wherever

necessary, to enable the student to complete the experiment.
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ENVIRONMENTAL SCIENCE

MC802CE
Instruction: 2 periods per week Duration of SEE: 3 hours
CIE: 30 marks SEE: 70 marks
Credits: Nil
Objectives:

1. To create awareness and impart basic knowledge about the environmatd altidd

problems.

2. To know the functionsf ecosystems.

3. To understand importance of biologicaersity.

4. To study different pollutions and their impact @mvironment.

5. To know social and environment related issues and their prevemasures.

Outcomes:

After completing this course, the student will be able to:

1. Adopt environmentagthicsto attain sustainablgdevelopment.

2. Develop an attitudef concern for thenvironment.

3. Conservatiorof natural resources and biologichversity.

4. Creating aweenesf Green technologief®rn a t i secaribys

5. Imparts awareneder environmental laws anekgulations.
Unit-|

The Multidisciplinary Nature of Environmental StudiesDefinition, scope and importance
needfor publicawareness.

Natural ResourcesWater Resources Use and over utilization of surface and ground wats
flood, drought, conflicts over water, Dams: Benefits and Probléfnsed Resources World
Food Problems, effectsf modern agriculture, fertilizepesticides problemswater logging,
sdinity, Forest ResourcedJse and over exploitation, deforestation &ettecton tribal people.
Land Resourced Land Degradation, environmental effeaft mining, maninduced landslides,
soil erosion and desertificatioBnergy ResourcesGrowing energy eeds, Renewable and Non
renewable energgsources.

Unit-II:

Ecosystems:Concept of an ecosystem, Structure and function of an ecosystem, Prod
consumers and decomposers, Energy flow in ecosystem, food chains, ecological pyr
ecological succeson, types of ecosystems (marine, pond, river, forest, grassland, desert)

Unit-llI

Biodiversity. Levels of Biodiversity, Biegeographical classification of India, Value
biodiversity, Threats to biodiversity, endangered and endemic species of Indgerzation of
biodiversity, global and national efforts

Unit-1V

Environmental Pollution: Definition, Causes, effects and control measures of air polluti
water pollution, soil pollution, noise pollution, thermal pollution, solid waste management.

Environment Protection Act:Air, water, forest and wildlife Acts, issues in the enforcemern
environmental legislation.

Unit-V

Social Issues and the EnvironmentWatershed management and environmental ethi
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Climate change, global warming, acid rain, medayer depletion.

Environmental Disaster Managementypes of disasters, impact of disasters on environme
infrastructure, and development. Basic principles of disaster mitigation, disaster managg
and methodology. Disaster management cycle armstdismanagement in India.

Field Work:
1 Visit to a local area to document environmental issuagricultural area/

pond/lake/terrestrial ecosystem
1 Visit to a local polluted areanarket/slum area/Industrial area/traffic area

Suggested Reading:
1. A.K. De,fiEnvironmental Chemistty Wiley Easterri_td.
2.E.P.Odum,fiFundamentals of EcologyW.B. Sunders CoJSA

3. M.N. Rao and A.K. DattaiWaste Water TreatmentOxford andIBK
Publications.

Benny JEonsveiprho, n nile n {fTatad Mc&awHill 20O 0 ,

5. V.K. SharmaDisaster Managemeniational Centréor Disaster Management,
[IPE,1999
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ESSENCE OF INDIAN TRADITIONAL KNOWLEDGE

MC803PY

Instruction: 2 periods per week Duration of SEE: 3 hours
CIE: 30 marks SEE: 70 marks
Credits: Nil

Objectives:

The course will introduce the students to

1. To get a knowledge in Indian Culture

2. To Know Indian Languages and Literature and the fine arts in India

3. To explore the Science and Scienttd/ledieval and Modern India

Outcomes:

After successful completion of the course the students will be able to

1. Understand philosophy of Indian culture.

2. Distinguish the Indian languages and literature

3. Learn the philosophy of ancient, medieval and modiedia.

4. Acquire the information about the fine arts in India.

5. Know the contribution of scientists of different eras.

Unit-

Introduction to Culture: Culture, civilization, culture and heritage, general
characteristics of culture, importance of cu#tum human literature, Indian
Culture, Ancient India, Medieval India, Modern India.

Unit-11:
Indian Languages, Culture and Literature: Indian Languages and Literatuire
the role of Sanskrit, significance of scriptures to current society, Indian

philosophies, other Sanskrit literature, literature of south India.
Indian Languages and Literature-ll : Northern Indian languages & literature.

Unit-111

Religion and Philosophy:Religion and Philosophy in ancient India, Religion and
Philosophy in Medieval Ind, Religious Reform Movements in Modern India
(selected movements only).

Unit-1V

Fine Arts in India (Art, Technology& Engineering): Indian Painting, Indian
handicrafts, Music, divisionsf Indian classicmusic,modernindian music,Dance

and Drama, Indian Architecture (ancient, medieval and modern), Science and
Technology in India, development of science in ancient, medieval and modern
India.

Unit-V
Education System in India: Education in ancient, medieval and modern India,

aims of education, subjectgnguages, Science and Scientists of Ancient India,
Science and Scientists of Medieval India, Scientists of Modern India.

Suggested Reading:

1. Kapi | Klagpxotorgandi | nt er pr et atISBNn81246083875
2005
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. NScience in SamskoitSamskrita Bharti Publisher, ISBN3:9788187276333,2007

3. NCERTP,osition paper on Ar t sISBNME7AR50494X, |

2006

. S. NaHExamination imAncientind@a, Arya Book Depot,

5. Sat ya PrRoudtees sftsciendes in Anciéntiad , Vi j ay Kumar

6. M. Hi r i ¥ssentials of Indian Philosopdy, Moti | al Banar s

13: 9788120810990,2014
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ENGLISH
HS101EG
Instruction: 2 periods per week Duration of SEE: 3 hours
CIE: 30 marks SEE: 70 marks
Credits: 2
Objectives:

To enhance the English language abilities of Engineering students, especially in reading
writing, by

using authentic material for language learning

exposing them to a variety of contaith texts

strengthening their grammar and vocabulary

improving their reading and comprehension skills

honing their writing skills

oA IWN

encouraging them to think creatively and critically

Outcomes:

On successful gopletion of the course, the student will be able to

1. read, understand, and interpret a variety of written texts

2. use appropriate vocabulary and correct grammar

3. Undertakeguided and extended writing with confidence.

Unit-|
Reading RKNar ayan, AA Horse and Twg
Vocabulary  : Word formatiod Prefixes, Suffixes, Root Words
Grammar . Articles, Prepositions, Determiners
Writing : Guided Writing (Expanding the outline/Writing from verbal cues)
Unit-11:
Reading :Rudyard Kipling, @Al fo
Vocabulary : Word formatio® Compounding and Blending, Contractions
Grammar  : Transitions, Connectives
Writing : Paragraph Writing
Unit-Ill
Reading : Martin Luther King Jr ., i I
Vocabulary : Synonyns, Antonyms, One Word Substitutes
Grammar  :Voice
Writing . Letter Writing
Unit-1V
Reading : Robert Frost, ARoad Not Tak:¢
Vocabulary : Homophones, Homonyms, Homographs
Grammar : Narration (Directindirect Speech)
Writing : Report Writing
Unit-V
Reading X George Orwel I, AThe Sporti ng
Vocabulary : Inclusive Language, Euphemisms
Grammar : Tense
Writing : SOP

Suggested Reading:
1.Board of EditorsfiLanguage and Life: A Skills ApproaziOrient BlackSwan, 2018
2.Sudharshana, NP and C Savitlignglish for Engineexs Cambridge University
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Press, 2018

3.Kumar, Sanjay and Pushp Lafiznglish Language and Communication Skills for
Engineersd Oxford University Press, 2018.
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MATHEMATICS -l
BS203MT
Instruction: 3+1 periods per week Duration of SEE: 3 hours
CIE: 30 marks SEE: 70 marks
Credits : 4
Objectives:

1. To study matrix algebra and its use in solving system ef&lirequations and in solvir
eigen value problems

2. To provide an overview of ordinary differential equations

3. To study special functions like Legendre and Beta Gamma functions

4. To learn Laplace Transforms and its properties

Outcomes:

The students will ablto

1. Solve system of linear equations and eigen value problems

2. Solve certain first order and higher order differential equations

3. Solve basic problems of Beta Gamma a

4. Apply Laplace Transforms; solve ordinary Differential Equatiopsising it.

Unit-|

Matrices: Rank of a matrix, Echelon form, System of linear equations, Linearly depen
and independence of vectors, Linear transformation, Orthogonal transformation, Eigen
Eigenvectors, Properties of eigen values, Caylegamilton theorem, Quadratic form
Reduction of quadratic form to canonical form by orthogonal transformation, Natt
quadratic forms.

Unit-II:

Differential Equations of First Order Exact differential equations, Integrating factg
Linear diffee nt i al equations, Bernoull i ds, R
Orthogonal trajectories of a given family of curves.

Unit-1ll

Differential Equations of Higher Orders: Solutions of second and higher order lin
homogeneous equations witlonstants coefficients, Method of reduction of order for
linear homogeneous second order differential equations with variable coefficients, Sda
of nonhomogeneous linear differential equations, Method of variation of parameters, s
of Eule-Cauchy equation

Unit-IV
Special Function: Gamma Functions, Beta Functions, Relation Between Beta and G
Function, Error Functions. Power Seri e

Legender 6s ,(Pxo)l,y nRoondirail g uPe doofFor mul a ( wi t

Unit-V
.Laplace Transforms: Laplace Transforms, Inverse Laplace Transforms, Properties
Laplace Transforms and inverse Laplace Transforms, Convolution Theorem (wi
proof). Solution of ordinary Differential Equations using Laplace Transfor

Suggested Reading:

1.R.K. Jain & S.R.K. lyengar,iAdvanced Engineering Mathematics Narosa
Publications, 4th Edition,2014.

2.Erwin Kreyszig,fiddvanced Engineering Mathematicsohn Wiley, 8 Edition, 2012.

3. Dr.B.S. GrewalfiHigher Engineering Mathemiaso, Khanna Publications, 43rd
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Edition,2014.

4.B.V. RamanafHigher Engineering Mathematios23% reprint, 2015.

5.N. Bali, M. Goyal, A text book of EngineeriridVlathematice, Laxmi
publications,2010

6.H.K. Dass, Er. Rajnish Varméiigher Engineering Méhematic®, Schand Technica
Third Edition.
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ENGINEERING CHEMISTRY

BS204CH

Instruction: 3+1 periods per week Duration of SEE: 3 hours
CIE: 30 marks SEE: 70 marks
Credits : 4

Objectives:

1. Correlate the properties of materials with their internal structure and use the for
Engineering applications

2. Apply the principals of electrochemistry in storage of electrical energy in batterie

Gains knowledge in causes of corrosion asgrevention.

Bw

Attains knowledge about the disadvantages of hard water for domestic and inc
purposes. Also learns the techniques of softening of hard water and treatment ¢
for drinking purpose.

5. Exposed to qualitative and quantitativegraeters of chemical fuels.

6. Aware eco friendly materials and processes.

Outcomes:

On successful completion of this course, students will be able to:

1. Apply concept of electrode potential in identifying feasibility of electrochen
reactionjllustrate electro analytical techniques and working of batteries.

2. ldentify the mechanism of corrosion of materials on basis of electrochemical apj
anddevisecorrosion control methods.

3. Estimatethe physical & chemical parameters of quality of water exphin the
process of water treatment.

4. Explainthe influence of chemical structure on properties of materials ancctizeaein
engineering applications.

Classifychemical fuels andradethem through gualitative analysis.

S

Relate the concept of greenechistry to modify engineering processes and material

Unit-|

Electrochemistry and Battery Chemistry: Electrochemistr§lectrochemical
cells, Electrolytic and Galvanicellsnotation, cell reactionand cell potentials.
Typesof electrodesCalomelQuinhydroneand Glass electrodes. Determination of
pH of a solution by using Quinhydrone electrode. Thermodynamicmbfof

cells, Nernst equation and its derivation. Applications of Nernst equation to
electrodepotential and emf of cells. Numeriqaioblems.

Batteries: Primary batteries: Zn - Carbon battery.Secondary batteries Pb-Acid
battery and Lilon battery, Applicationsk-low batteries (Fuel cells):MethanotOxygen
fuel cells, Construction, Applications

Unit-11:

WaterChemistryand Corrosion: WaterChemistry Hardnes®f WaterTypesand

units of hardness, estimatioof temporaryand permanentardnessof water by
EDTA method.Alkalinity of waterandits determination. Water softening by lon
exchange and Reverse Osmosis methods. Numerical probleswfictionsof
potablewater.Sterilizationby Chlorination.BreakPointChlorination.

Corrosion: Causes and its effects. Types of Corrodisg or Chemical corrosion

and Wet or Electrochemical corrosion and their mechanism. Electrochemical
corrosioni Waterline and Pitting Corrosion. Factors influencing rate of corrosion.
Corrosion control methods:Cathodic protection methods Sacrificial anodic and
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impressed current methods. Surface coating methods: Hot Di@ah@gnizing

Unit-111

Engineering Materials: Polymers: Basicsof termspolymers:Monomerand its
functionality, Polymers andlegreeof polymerization.Classificationof polymers
- Thermoplastics Thermosettingesins.

Types of Polymerization (i) Addition (ii) Condensation (iii) Polymerization
Mechanism of free radical polymerization

Preparation, Properties & Uses of the following polymeRastics- PVC and
Bakelite, Fibres Nylon 6:6, and Kevlar, Elastomer8unaS, Butyl and Silicone
Rubbers.

Conducting polymers :Introduction, Classifiation and Mechanism of conduction
Poly-acetylene, Applications of conducting polymers.

Biodegradable polymerdntroduction preparation, properties and applications of
polylactic acid

Unit-1V

Chemical Fuels: Classification of fuelsintroduction, defnition and classification

of chemical fuels Primary and secondary fuels. Solid, liquid and gaseous fuels.
Requirements of a good fuel. Calorific ValieHCV and LCV. Theoretical
cal cul ations of c¢al ori Numeicahpmbleme by Du
Solid Fuels Coal and its Ranking. Analysis of cedProximate and Ultimate analysis.
Liquid Fuels: Fractionation of Petroleum. Composition and uses of Gasoline,
Diesel and Kerosene. Crackiggits Significance Catalytic crackingby moving
bedmethod Knocking. Fuelratingi Octane and Cetamambers.

Gaseous Fuelst. PG, CNG-Composition and Uses.

Combustion:lgnition temperaturef a fuel, calculationof air quantitiesby weight
andvolumerequired for combustion of a fueMlumericalproblems.

Unit-V

Green Chemistryand CompositesGreenChemistry:ConceptPrinciplesof green
chemistryi Atom Economy, Catalysis. and examples of ckeahnology.

Biodiesel: Sources, Concept of Trans esterification and carbon neutrality. Properti
significance Composies: Introduction to composites, composition and character
properties of composites. Classification of composites based on matrix, reinforg
and ply. Applications of composites.

Suggested Reading:

1. fAPrinciples of Physical Chemistipy Puri, Shama and Pathania S.N. Chand & Cc
New Delhi (Latest edition).

2. fAEngineering Chemistpby P C Jain and M Jain Dhanpat Rai & Sons (15th Edn)
New Delhi.

3. AChemistry in Engineering and Technolodyy J C Kuriacose and J Rajaram, TMH

New Delhi.

AENngineeringChemistry by O G Palanna, TMH, and New Delhi.

AEngineering Chemistpby S S Dara, S Chand & Sons, New Delhi.

AEngineering Chemistpby Sashi Chawla. Dhanpat Rai & Sons, New Delhi.

AEngineering Chemistoby Shikha Agrawal, Cambridge, New Delhi.

© N o os

AEngneering Chemistryby Prasanta Rath, Cengage Learning India Pvt. Ltd.
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PROGRAMMING FOR PROBLEM SOLVING
ES302CS
Instruction: 3 periods per week Duration of SEE: 3 hours
CIE: 30 marks SEE: 70 marks
Credits : 3

Objectives:

1. To introduce the basic concepts of Computing environment, number systems ang
flowcharts

2. To familiarize the basic constructs of C languaghata types, operators and
expressions

3. To understand modular andtructuredorogramming constructs in C

4. To learn the usage of structured data types and memory management using poir|

5. To learn the concepts of data handling using pointers

Outcomes:

The students will able to

Formulate simple algorithms for arithmetnd logical problems.

Translate the algorithms to programs (in ¢ language).

Test and execute the programs and correct syntax and logical errors.

Implement conditional branching, iteration and recursion.

aswnN e

Decompose a problem into functions and syn#ieea complete program using divide
and conquer approach.

o

Use arrays, pointers and structures to formulate algorithms and programs.

~

Apply programming to solve matrix addition and multiplication problems and searc
and sorting problems.

8. Apply progranming to solve simple numerical method problems, namely rot findin
function, differentiation of function and simple integration.

Unit-

Introduction to Programming: Introduction to components of a computer system (d
memory, processor, where aogram is stored and executed, operating system, com
etc.).

Idea of Algorithm: steps to solve logical and numerical problems.

Representation ofAlgorithm: Flowchart / Pseudocode with examples. From algorithm
programs; source code, variables (wddta types) variables and memadogations, Synta
and Logical Errors in compilation, object and executable code.

Unit-11:

Control Structures: Arithmetic expressions and precedence, Conditional Branching
Loops Writing and evaluation of conditiofsaand consequent branching.

Arrays. Arrays (D, 2-D), Character arrays and Strings

Unit-lll

Basic Algorithms:Searching, Basic Sorting Algorithms (Bubble and Selection), Finding
of EquationsFunctions: Functions (including using built in libras), Parameter passing
functions, call by valueRPassing arrays to functionsdea of call by reference

Unit-IV
Recursion Recursion, as a different way of solving problems. Example programs, s

Finding Factorial, Fibonacci serieStructure: Structures, Defining structures and Array
Structures
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Unit-V
Pointers- Idea of pointers, Defining pointers, Use of Pointers insdtrential structures,
notion of linked list (no implementationytroduction to File Handling.

Suggested Reading:

1. Byron Gottfried,iSchaum's Outline of Programming witld, McGrawHill

2. A.K. SharmaiComputer Fundamentals and Programming i, ©niversities Press,"2
Edition, 2018.

3. E. BalaguruswamyjProgramming in ANSI §, Tata McGrawHill

4. Brian W. Kernighan and &nnis M. RitchiefiThe C Programming LanguagePrentice
Hall of India.
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ENGLISH LAB
HS151EG
Instruction: 2 periods per week Duration of SEE: 3 hours
CIE: 25marks SEE: 50marks
Credits : 1
Objectives:

To enhance the listening and speaking skills of students by

1. Giving them sufficient practice in listening witbmprehension

2. Providingthemampleopportunitiego improvetheir public speakingskills
3. Training them in the usH correct pronunciation, stress, and intonation
4. Sensitizinghemto theuseof verbalandnon-verbalcommunication

appropriatdo thecontext

5.

Encouraginghemto learntheart of conversatiorio suitformal andinformal
situations

6.

Preparing them to nka formal presentations and faogrviews

Outcomes

On successful completion of the course, students will be able to

1. Listen, understand, and interpret formal and informal splekeyuage

2. Speak English with acceptable pronunciation, stresantohion

3. Present themselves with confidence in foraialations

4. Participate in individual and group activities with relatase

List of Experiments:

Listening for Comprehension

Pronunciation, Intonation, Stress, and Rhythm

Conversation Skills

Introduwcing Oneself and Others

Asking for and Giving Information

Making Requests and Responding to them Appropriately

Giving Instructions and Responding to them Appropriately

QI N|O O~ W

Making Formal Announcements and Emceeing

9

Group Discussions

10.JAM

11.Role Play

12.Debate

13.Public Speaking Skills and Body Language

14. Interviews

15. Formal Presentations

Sugg

ested Reading:

1. Board of Editors.Language and Life: A Skills Approach. Orient Black
Swan, 2018.

2. Balasubramanian, T. A Textbook of English Phonetics for Indian Stud
Macmilan, 1981.

3. CIEFL.Exercises in Spoken English. Partfl.IOxford University Press.

»

Pillai, Radhakrishna G. Spoken English For ¥dwevel II. 8th Edition.
Emerald Publishers, 2014.

5. Sethi, J and PV Dhamija. A Course in Phonetics and Spoken Englgsh,
Edition, Prentice Hall India Learning Private Limited, 1999.
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CHEMISTRY LAB

BS252CH

Instruction: 3periods per week Duration of SEE: 3 hours
CIE: 25marks SEE: 50marks
Credits : 1.5

Objectives:

1. Conductexperiments, take measurements andlyzethe data though handm
experience in order to demonstrate understanding of the theoretical concepts of
guantitative Analysis while working in small group.

2. Interpretthe electraanalytical principles with experimental results graphically

3. Demonstratevriting skills through clear laboratory reports

Outcomes:

On successful completion of this course, students will be able to:

1. Apply the principles of Colourimetry and Electrochemyish quantitative estimations.

2. Estimate the rate constants of reactions from concentration of reactants/ products
function of time.

3. Synthesize small drug molecules.

List of Experiments:

1. Introduction to Chemical Analysis.
2. Technigues of Weighing.

Volumetric Analysis:

3. Preparation of Standard Mohr 6 ndedihation
ferrous ion.

4. Estimation Iron(ll) by Dichromatometry

Water Analysis:
5. Preparation of Standard Magnesium sulphate solution, standardization of EIOTA &
Estimation of Total Hardness.
6. Preparation of Standard Sodium Carbonate Solution, Standardization of HCI and
Estimation of Carbonate and Bicarbonate Alkalinity.

Conductometry:
7. Estimation of HCI
8. Estimation of CHCOOH and mixture of acids

Potentiometry
9. Estimation of HCI

10. Estimation of Iron

pH Metry:
11. Estimation of HCL

Colorimetry:
12.Verificationof BeetLamber t 6 s | aw and esti mati on

Chemical Kinetics:

13. Determination of rate constant of acid catalyzed hydrolysis of methyl acetate.
Drug Synthess
Preparation of Aspirin

Note: Minimum ten experiments should be conducted in the semester

Suggested Reading:

a. fASenior Practical Physical ChemistryB.D. Khosla, A. Gulati and V.Garg
(R. Chand & Co., Delhi)

b. AANn Introduction to Practical Chemistty K. K. Sharma and D.S. Sha
(Vikas publishing, N. Delhi)
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PROGRAMMIMG FOR PROBLEM SOLVING LAB

ES351CS

Instruction: 2 periods per week Duration of SEE: 3 hours
CIE: 25marks SEE: ® marks
Credits : 1

Objectives:

1. Understand the fundamentals of programming in C Language.

2. Write, compile and debug programs in C.

3. Formulate solution to problems and implement in C.

4. Effectively choose programming components to solve computing jpnsble

Outcomes:

The students will able to

1. Choose appropriate data type for implementing programs in C language.

2. Design and implement modular programs involving input output operations, decis
making and looping constructs.

. Implement search and sorteyptions on arrays.

3
4. Apply the concept of pointers for implementing programs on dynamic memory
management and string handling.

5. Design and implement programs to store data in structures and files

Programming Exercise:

1. Finding maximum and minimum of\gn set of numbers, finding roots of quadratic
equation.

2. Sin x and Cos x values using series expansion.

3. Conversion of binary to decimal, octal, hexadecimal and vice versa.

4. Generating Pascal triangle, pyramid of numbers.

5. Recursion: factorial, Fibatci, GCD.

6. Matrix addition and multiplication using arrays, linear search and binary search us
recursive and nenecursive procedures.

7. Bubble sort and selection sort.

8. Programs on pointers: pointer to arrays, pointer to functions.

9. Functions for 8ing manipulations.

10.Programs on structures and unions.

11.Finding the number of characters, words and lines of given text file.

12.File handling programs

Suggested Reading:

1. Byron Gottfried,ASchaum's Outline of Programming witld, McGraw-Hill

. A.K. Shama,iComputer Fundamentals and Programming i, Oniversities Press, 2018

2

3. E. BalaguruswamyjProgramming in ANSI &, Tata McGrawHill

4. Brian W. Kernighan and Dennis M. RitchieThe C Programming Language Prentice
Hall of India.
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WORSHOP PRACTICE
ES352ME
Instruction: 2X3periods per week Duration of SEE: 3 hours
CIE: 50 marks
SEE: 50 marks
Credits : 3
Objectives:

1. Identify and use marking out tools, hand tools, measwipngoment and to work t
prescribed tolerances.

2. To provide hands on experience about use of different engineering materialg
equipments and processes those are common in the engineering field.

3. To gain a good basic working knowledge required fer plnoduction of variou
engineering products.

4. To Study different hand operated power tools, uses and their demonstration.

5. Adopt safety practices while working with various tools

Outcomes:
The students will able to
1. Demonstrate an understanding of aodhply with workshop safety regulations.
2. ldentify and apply suitable tools for different trades of Engineering processes
including drilling, material removing, measuring, chiseling.
3. Study and practice on machine tools and their operations
4. Undertake jbs connected with Engineering Workshop trades including fitting,
carpentry, sheet metal, house wiring, welding, smithy and foundry.
5. Apply basic electrical engineering knowledge for house wiring practice

A. TRADE FOR EXERCISES:
Carpentry
Fitting
Housewiring
Sheet metal working
Smithy
Welding
. Plumbing
B. TRADES FOR DEMONSTRATION AND EXPOSURE:
1. Machining (Lathe & Drilling)
2. Injection molding
3. Mould making and casting
4. Basic Electronics lab instruments
C. PRESENTATIONS AND VIDEO LECTURES
1. Manufacturing Méhods
2. Rapid Prototyping
3. Glass Cutting
4. 3D printing
5. CNC LATHE
D. IT WORKSHOP. Computer hardware, identification of parts, Disassembly,
Assembly of computer to working condition, operating system installation.

S EISIENIRINITES

Suggested Reading:
1. Venugopal, K, Workshopmanual, Anuradha Publications, Kumbakonam, TN, 201:

2. K.C. John, Mechanical Workshap "*Edn., PHI, 2010.
41




For the academic years 202024
3. HajraChoudary,El ement s of Wo r ok As@an Puldishérs) Bdh.o

1993.
4. G.S. Sawhney,Mechanical Experiments and Workshop Rrdc cl.&.dnternational

Publishing House, New Delhi, 2009.
Note: At least two exercises from each trade.
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SCHEME OF INSTRUCTION & EXAMINATION
AICTE Model Curriculum
B. E. lll T Semeste{MECHANICAL ENGINEERING)
(Proposed for the Academic year 202Q2021)

Scheme of Scheme of
Instructions Examination
X
NSO' ngésee Course Title gé S Z|Credits
' L [T |[PD ‘g‘@ CIE SEE§§
O 3 Ac
T
Theory Course
HS102EG| Effective Technical
1 Communication in 2 - - 2 30| 70 [ 3 2
English
2 |HS103CM Financeand Accounting| 3 | - - 3 30 | 70 | 3 3
3 |BS205MT| Mathematicsill| 3| - - 3 30| 70 | 3 3
4 |ES303VE |Engineering Mechanit | 3 | - - 3 30| 70 | 3 3
5 |ES304EC |Basic Electronics 3| - - 3 30 | 70 | 3 3
6 |PcaoiME Me_tallurgyand Material 3| - i 3 30| 701 3 3
Science
7 |PCAO2ME | Theemodynamics 3| - - 3 30 | 70 | 3 3
Practical / Laboratory Course
s |pcasiME Meta_lllurgyand Material| ) 5 5 o | 50| 3 1
Testing Lab
9 |pcasome| Machine Drawingand | | | 5 | 5 | 25 | 50| 3 | 1
Modeling Lab
Total 22

MC: Mandatory Course

L: Lecture
CIE: Continuous Internal Evaluation SEE: Semester End Examination (Univ. Exam)

Note:

T: Tutorial

1. Each contact hour is a clock hour
2. The duration of the practical class is two hours, hawvéwan be extended wherever

necessary, to enable the student to complete the experiment.
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EFFECTIVE TECHNICAL COMMUNICATION IN ENGLISH

HS102EG

Instruction: 2 periods per week Duration of SEE: 3 hours
CIE: 30 marks SEE: 70 marks
Credits : 2

Objectives:

To expose the students to:

1. Feature®ftechnicalcommunication

2. Types of professionalorrespondence

3. Technique®f reportwriting

4. Basicsof manualwriting

5. Aspectsof datatransfer angresentations.

Outcomes:

On successful completion of the course, the students would be able to:

1. Handle technical communicatiefifectively

Use different typesf professionatorrespondence

Use various techniques of repuaititing

Acquireadequate skills of manuadriting

ah win

Enhance their skillsf information transfer angresentations

Unit-I

Definition and Features of Technical communicationDefinition and features of technical
communication (precision, relevance, format, style, useisafal aids), Differences betweer
general writing and technical writing, Types of technical communication (oral and written)

Unit-Il:

Technical Writing-| (Official correspondence)Emails, IOM, Business letters, Business
proposals.

Unit-lll

Technical writing-1l (Reports): Project report, Feasibility report, Progress report, Evaluati
report.

Unit-1V

Technical writing- 1ll (Manuals): Types of manuals, User manual, Product manual, Operati
manual.

Unit-V

Information Transfer and PresentationsNon-verbal (bar diagram, flow chart, pie chart, tre
diagram) to verbal (writing), Verbal (written) to neerbal, Important aspects of oral and visu;
presentations.

Suggested Reading:

1. Raman, Meenakshi& Sharma, Sangeeta. (201®)echnical Communicatior
Principles and Practic@rd ed.p. New Delhi.

2. Rizvi,Ashraf, M. (2017).fEffective Technical Communicati@{2nd ed.).New Delhi,
Tata McGraw Hill[Education.

3. Sharma, R. C., &Vohan, Krishna. (2017).fBusiness Correspondence and Rey
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Writing: A Practical Approach to Business & Technical Communicaiigath ed.).
New Delhi, Tata McGraw HilEducation.

4. Tyagi, Kavita & Misra, Padma. (2011})Advanced Technical CommunicatiorNew
Delhi, PHI Learning.

5. Jungk, Dale. (2004)fApplied Writing for Techniciais New York, McGrawHill
HigherEducation.
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FINANACE AND ACCOUNTING

HS103CM

Instruction: 3periods per week Duration of SEE: 3 hours
CIE: 30 marks SEE: 70 marks
Credits : 3

Objectives:

The course will introduce the students
1. To provide basic understanding of Financial and Accounting aspects of a bus
Unit.
To provide understandingf the accounting aspeat$business
To provide understandingf financialstatements
To provide the understanding of finan@gbtem
To provide inputs necessary to evaluate the vialofifyrojects
6. To provide the skills necessary to analyse the finastEtgments
Outcomes:
After successful completion of the course the studeititbe able to
1. Evaluate the financial performanctthe businesanit.
Take decisions on selectiofiprojects.
Take decisions on procurementfioainces.
Analyzethe liquidity, solvency and profitabilitgf the businesanit.
Evaluate the overalifancial functioning of aenterprise.

albjwn

ok wn

Unit-I
Basics of Accounting:Financial AccountingDefinition- Accounting Cyclei Journal -
Ledger and Trial Balane€ash BookBank Reconciliation Statement (including Problems

Unit-Il

Final Accounts Trading AcountConcept of Gross ProfitProfit and Loss Account
Concept of Net ProfitBalance Sheet (including problems with minor adjustments)
Unit-1ll

Financial System and MarketsFinancial SysterComponentdRkole-Considerations of the

investors and issuersRole of Financial Intermediaries. Financial MarkBlayers
Regulators and instrument8/loney Markets Credit MarkeCapital Market (Basics only)

Unit-IV

Basics of Capital Budgeting techniquesTime Value of money Compounding
Discounting Future Valueof single and multiple flowsPresent Value of single and
multiple Flows Present Value of annuitieg-inancial Appraisal of ProjedtsPayback
Period, ARR NPV, Benefit Cost Ratio, IRR (simple ratios).

Unit-V

Financial statement Analysis Financial Steement Analysis ImportanceUsersRatio
Analysisliquidity, solvency, turnover and profitability ratios.

Suggested Reading:

1. Satyanarayana. S.V. and Satish.fPinance and Accounting for Engineering
Pearsoitducation

2. RajasekharanijFinancial Accountigo, Pearsortducation
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3. Sharma.S.K. and Rachan Sarg#inancial Management SultanChand

4. Jonathan BerlfjFundamental®f Corporate Financ@® Pearsoricducation

5. SharanfiFundamental®f Financial Management PearsorEducation
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MATHEMATICS -llI
BS205MT
Instruction: 3 periods per week Duration of SEE: 3 hours
CIE: 30 marks SEE: 70 marks
Credits : 3
Objectives:

1. To introduce the solution methodologies for second order PBitfalential Equations
with applications in engineering

2. To provide an overview of probability and statisticengineers

Outcomes:

After completing this course, the student will be able to:

1. Solve field problems in engineering involviR{pES.

2. They caralso formulate and solve problems involving random variables and apply
statistical methods fanalyzingexperimentatiata.

Unit-I
Formation of Partial Differential Equations, First order partial differential equatio
solutions offirst order linear B r t i a | Differentiation Equ
l i near First Or dmethodequati ons, Charpit 0:
Unit-II:

Seconedorder linear equations and their classification, Method of separation of varia
vibrationof stretched string wave equatiame dimensional heat equation, two dimension
heat equation, eguatiomti on of Lapl aceos
Unit-IlI

Probability distributions: Poisson, Uniform and Normal distributions, Mean, variar
moment generating function and evaluation of statistical parasnietethese distributions,
Moments, Skewness and Kurtosis.

Unit-1V

Curve fitting by the method of least squares: Fitting of straight lines, second de
parabolas and more general curves, Correlation, regression and Rank correlation. 1
significarce: Large sample test for single proportion, difference of proportions, single m
difference of means, and difference of standard deviations.

Unit-V

Test for single mean, difference of means and correlation coefficients, test for rat
variances Chi-square test for goodness of fit and independence of attributes

Suggested Reading:

. R. K. Jain ARdvyragar Endi ne eNaiosa@®ubldaionh.e ma

u

1

2. B. S. G Higher &ngineening Mathematios, Khanna?20Qblishese

3. P.Sivaramakrism Das & C. VEpagyaekKumag, Réarsomdiama
Education Services Puitd.

4. N. P. Bali A& MextGoB@adk af En glaxmédebticationg,
2010.

5. S. C. Gupta & FW.nk.akemdaarl,s fof Mag$CGhadrabt i ¢
6. P.G. Hoel,S . C. Port 1&tG.odJu.ct9toonn et,o Uifversab a b
Book Stall,2003.
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7. W.F e | |Aer Introduétionto Probability Theory and its Applications, V Wiley, 1
1968.
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ENGINEERING MECHANICS -I

ES303ME

Instruction: 2+1 periods per week Duration of SEE: 3 hours
CIE: 30 marks SEE: 70 marks
Credits : 3

Objectives:

The objectives of this course is to impart knowledge of

1.

The resolutiorof forces, equilibrium and compatibility conditions of static loads

2.

Centroid, moment of inertia and mass moment of inertia for various regular and com
bodies

3.

Friction, laws of friction and its applications in different fields

4.

Trusses, finding théorces in the members and analyze the trusses with various meth

5.

Principle of virtual work, potential energy and stability

Outcomes:

After completing this course, the student will be able to:

1.

Analyze the effect of a coplanar and nooplanar systa of forceson a body and
equilibrium conditions for staticloads

2.

Determine the Centroid, Area Moment of Inertia & Mass moment of Inertia of differel
areas

. Determine the effect of friction and its governing laws on simple and connected syst

Analyse faces in members of a truss using method of joints and method of sections

3
4.
5. Extracting information regarding hidden or unknown variables in a system using Pr

of Virtual work and potential energy

Unit-|

Introduction to engineering mechanicasc concepts

System of forcesconcurrent forces, components in spamesultant of coplanar and specia
systems moment of force and couple varignon's theorem

Equilibrium of systems of forcedree body diagrams equations of equilibrium and
applicationsd coplanar systems special system of forces moment and couple.

Unit-11:

Centroid: centroid of simple areas (from basic principles), centroid of composite area
theorem of pappus.

Area moment of inertiadefinition moment of inertia of simple areas patawment of inertia
transfer formula moment of inertia of composite area.

Centre of gravity and mass moment of inertia:

Centre of gravity and mass moment of inertia of simple bodies (from basic principles)
Unit-lll

Fiction: theory of friction, laws of frition, friction connected to single and connected bod
Applications of friction: wedge, screws, flexible belts, rolling resistance.

Unit-1V

Truss membersplain trusses, truss connections and supports, force representation and
body diagrams.
Methods: method of joints method of sections statically determinant and indetermi

space trusses
Unit-V
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Virtual work: work of a force, couple dimensions of work, equilibrium of a particle, rigid
body, principle of virtual work.
Potential energy and stabtly: elastic potential energy, gravitational potential energy, ene
equation, principle of virtual work.

Suggested Reading:

1. Ferdinand L. SingefEngineering Mechanics Collins, Singaporel975.

2. Reddy Vijay Kumar K. and K. Suresh KumdiS i n g e r neeying BMeapanias
2010.

3. S.S BhavakattifiEngineering Mechani@s Newage Internationgbublishers.

4. Rajeshakharam, S. and Sankarasubrahmang@mechanic§, Vikas Publications,
2002.

5. Junarkar, S.B. and H.J. ShafApplied Mechanias, Publishers200L.
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BASIC ELECTRONICS

ESSMEC
Instruction: 3 periods per week Duration of SEE: 3 hours
CIE: 30 marks SEE: 70 marks
Credits : 3
Objectives:

The objectives of this course impart knowledge of

1.To understand the characteristiésliodes and transistoonfigurations

2.To understand the design conceytsiasingof BJT andFET

3.To understand the design conceyitteedback amplifiers anascillators

4.To study the dagn concepts of ORmp and dataconverters

Outcomes:

After completing this course, the student will be able to:

1. Study ancanalyzethe rectifiers and regulatoircuits.

2. Study andanalyzethe performance of BJTs, FE®athe basi®f their operation and
working.

3. Ability to analyze& design oscillatocircuits.

4. Ability to analyzedifferent logic gates & mulvibratorcircuits.

5. Ability to analyzedifferent data acquisitiogystems

Unit-

PN Junction Diode:Characteristics, Half wave rectifier, Fullave rectifier, filters, ripple,
regulation, TIF and efficiency, Zener diode and Zener diode regulators. CRT constru
and CRO applications

Unit-11:

Transistors:BJT construction and working, modes of operation, configurations of BJT (
CE, CC), sall signal hparameter model of CE, CE amplifier analysis. Construction g
working of JFET, VI characteristics of JFET.

Unit-lll

Feedback conceptsTypes of negative feedbatkmodification of gain, bandwidth, input
and output impedances, applications

Oscillators: RC Phase shift, Wein bridge, LC and crystal Oscillators (Qualitative trea
only).

Unit-IV

Operational Amplifier: OP-AMP Block diagram, Ideal ORMP, DC and AC
Characteristics, Inverting and Namverting Amplifiers, Adder/Subtractor, nfegrator,
Differentiator.

Logic gate circuits- Introduction to Digital systemsAND, NAND, NOR, XOR gates,
Binary half adder, fuladder.

Unit-V
Data AcquisitionSystemsConstruction and Operation of transdue&sain gauge LVDT,

Thermocouple, Instimentatiorsystems.
Data ConvertersR-2R Ladder DAC, Successive approximation and Flash ADC.
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Suggested Reading:

1. Robert Boylestad L. and Louis NashelsKiglectronic Devices and Circuit Theary
PHI, 2007

2. Helfrick D and David Cooper,fiModern Electronic Instrumentation ang
Measurement$echniqueg,1st edition, Prentice Hall of India, 2006.

3. Salivahanan, Suresh Kumar and Vallavafilectronic Devices and Circuits 2nd
edition, Tata McGravHill, 2010.
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METALLURGY AND MATERIAL SCIENCE

PC401ME

Instruction: 3 periods per week Duration of SEE: 3 hours
CIE: 30 marks SEE: 70 marks
Credits : 3

Objectives:

1. Enable to understand structure property relations, analyse the failunetalsand their
prevention.

2. To broad understandirgf phaseliagrams.

3. Acquire basic knowledge in various heat treatment operatiogispurpose and
applications.

4. Expose to various methods of extractive metalldegyniques.

5. Understand variousodes offailure and suggest mechanisms for preventaifailures.

6. Understand applicatiorsf conventionametalsandalloys.

Outcomes:

1. Know the fundamental science and engineering principles relevanatéoial.

2. Suggest appropriate physical metallurgio@thods (phaséiagrams).

3. The typeof heat treatment operation to be given to any metal in order to improve deg

Mechanicaproperties.

4. Basic ability to plan an extraction process for gives

5. Suggest the appropriate methdolspreventionof failures.

6. Analyse the applicationsf conventional metals aradloys

Unit-I

Introduction to Materials engineerin@pace lattice, unit cell, crystal structure, cryst
directions and planes, crystal imperfectiop®int defects, line defects, surface afs§,
volume defects.Effect of slip and twinning on the plastic deformation, Jogs and its effe
yield phenomenon, HalPetch equation, Orange peel effect, cold and hot working, st
hardening and Bauchinger effect. Recovery, Recrystallisation, @ramth and its effect
on mechanical properties of metals.

Mechanical properties of material§ensile properties, strestrain diagrams, elasticity,
plasticity, ductility, toughness, modulus of elasticity, resolved shear stress, tensile
compression &, hardness and its measurement

Unit-II:

Fracture: Ductile and Brittle fracture, modes of fracture, ductile to brittle transition, cré
initiation and propagation.

Fatigue: S-N curve, Structureof fatigue fracture specimen, Fatigue crack propagatic
Effect of metallurgical variables on fatigusd metal,Experimental determination of fatigue
strength (RRMoore Test). Creep: Creep strength, Creep curve, Creep deformati
mechanisms, Creep Test, Differences between creep curve and stresrupaure

Unit-111
Structure of Alloys:Types of solid solution, Subs
solid solution, Construction and interpretation of Binary equilibrium diagram, Isomorph
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Eutectic and Peritectic diagrams, Intermediate phases and phlasdroniron Carbide

equilibrium diagram, construction and interpretation. Types of Plain Carbon Steels,
Iron and their properties and Characteristics.

Unit-IV

Alloy Steels:Effects of alloying elements like Nickel, Chromium, Manganese, Silicah ¢
Tungsten. Titanium. Study about Stainless steels, HSS, Maraging steels, Bras
composition and Properties.

Heat Treatment: Annealing, Normalising, Hardening, Tempering, Construction a
interpretation of T.T.T Curve. Austempering and Martemperi@ase Hardening:
Carburising, Nitriding, Carbaitriding, Flame Hardening, Induction Hardening. Brig
introduction of Age Hardening.

Unit-V

Non-ferrous metals and alloys: Properties and applicatioii€afand its alloys, Al and its
alloys, Age hardeningTi and its alloys, Nibased alloysBronze, Muntz Metal, Invar,
Duralumin and Ti Alloy (Ti6Al-4V)-their composition properties.

Ceramics, Polymers and Composites: Ceramics, crystalline ceramics, glasses, pro
and applications of ceramics, polyrsg@olymerization, thermoplastics and thermosettin
plastics, properties and applications of polymers. Composites: concept of compo
matrix and reinforcement, rule of mixtures, classification of composites, application
composites.

Suggested Readig:

1.V.RaghavanMaterial Science and EngineerinBrentice Hall of India Ltd., 4th Editior
1994,

2. S.H. Avner Introduction to Physical Metallurgylata McGraw Hill, 2ndedn.1997.

3. S.P. NayakEngineering Metallurgy and Material Sciendgharotar Publishm House,
6th Edition, 1995.

4. E. Dieter, Mechanical Metallurgy, Metric Editions, Tata McGidl, 3rd Edn,1997.

5. Robert M Jones, Mechanio$ Composite Materials, Taylor aritancis.
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THERMODYNAMICS

PC402ME

Instruction: 3 periods per week Duration of SEE: 3 hours
CIE: 30 marks SEE: 70 marks
Credits : 3

Objectives:

1. Basic definitionsof thermodynamics and significance of Zeroth laiwhermodynamics.

The importance and applioan of first law of thermodynamics.

The various laws associated with second lathefmodynamics.

Propertieof pure substances and use of Moltegram.

Various air standard cycletheirimportance and thegomparison.

S L Ea F

Calculation procedured the airfuel ratio.

Outcomes:

1. Correlate the study of thermodynamics with the fundamental conceptual terminolog
Distinguish the different formsf energy

Analyse the Lawsf Thermodynamics and correlate them for real life proldelwing.

Read dta from the chardf Mollier diagram and itapplications.

Assess the importanoé entropy and recognize the various curgéghasdransformation

a|bs|w N

Identify the various air standard cycles, gas cycles and gas laws toward solving pra
applications.

Unit-I

Introduction: Definition and Concept of Thermodynamics, Microscopic and Macrosco
approach of thermodynamics, system, surroundings and property, intensive and ext
properties, Measurement of temperature, Zeroth law of thermodynamics,erbtuonp
Scales, ideal gas and ideal gas thermometer, Reversibility and irreversibility gtz
process, Specific heats for ideal gases, Thermodynamic Equilibrium

Unit-II:

First law of Thermodynamics:Statementof First Law, Heat and work interaicins,
Thermodynamics work and Internal energy, Energy as propdrtgystem, First Law
applicable to Closed system, Thermodynamic processes and calcuatwork, Heat
transfer, and internal energy, Heat as Path Function, first law anaflyis/ processes and
limitation, Calculation of work done during floprocesses

Unit-llI

Second Law of Thermodynamic®hysical description of second law, KelviRlanck and
Clausius statement of Second Law of thermodynamics, Equivalence of iKBkainck and
Clausus statement, Reversible and irreversible processes, Carnot Theorem, Clg
Inequality, Calculation of entropy change during various thermodynamic proces
principle of Entropy increase,i TS diagram, Available and Unavailable energies in stea

flow,Second Law Analysis of Control Vol un
function for flow and nonh flow processes and applications.
Unit-IV
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Thermodynamic properties of FluidsProperties of pure substances, Concept of pha
change, Graphical repsentation of pressure, Volume and Temperature, (PV@nd H
diagrams, Properties of steam, Use of steam Tables and Mollier diagram, Thermody
relations involving entropy, Enthalpy, Internal Energy, Maxwell relations and Clapey
equation

Unit-V

Analysis of Thermodynamic Cycleg\ir standard cycles: Otto, Diesel, Dual Combustio
Cycle, Joule/ Brayton cycle. Vapour Power cycles: Rankine cycle. Refrigeration cy
Reversed Carnot cycle, Bell Coleman cycle, Vapour compression refrigeration cycle.

Suggested Reading:

1. P.K.Nag,Basic & Applied ThermodynamicBata McGraw Hill, 8°Edn.,2008.

2. Yunus A Cengel & Michael A Bole§hermodynamicsAn Engineering Approach
Tata McGraw Hill, 7™ Edition in SI Units (Special IndiaBdition),2011

3. Y.V.C.Rao,AnIntroduction to ThermodynamictBniversities Press, 2nd Ed2Q10.

»

P.L Ballaney,Thermal EngineeringKhanna Publisherd004.

5. E. Rathakrishnarfundamental®f Engineering Thermodynamid8HI Learning Pvt.
Ltd, 2005
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METALLURGY AND MATERIAL TE STING LAB

PC451ME
Instruction: 2 periods per week Duration of SEE: 3 hours
CIE: 25marks SEE: 50marks
Credits : 1
Objectives:

1. Acquire basic knowledge by understanding ioanbide diagram and its application in

engineering.

Expose to Metallographic study and analysis of vannetals.

Acquire knowledge in determining the hardnesmetals before and after various Heat
treatment operations.

4.

Understand differences betweeffalient heat treatmembethods.

5.

Expose to TT-T curve and its application in engineermegtallurgy.

6.

Understand the relation between micro structurepaoplerties.

Outcomes:

After completing this course, the student will be able to:

1.

Prepare specimeif metallographiobservation

2.

Analyse and identify low, medium and high carbon steels, different offmest irons,
nonferrous alloys, from the study their microstructure

Underlines the importance of grain size in evaluating the desired mechabjpaitties.

Correlate the heat treatment methods and the mechanical propbtéiesd.

Analyse and identify microstructures after annealing, normalizing, hardening and
temperindgRelate the propertiesf the materials using imagmalyser

List of Experiments:

A: Metallurgy Experiments:

1.

Study of: Metallurgical Microscope, Ireinon Carbide diagram, Procedurfer
specimerpreparation

Metallographic Studypf Pure Iron& Low carborsteel

Metallographic Studwpf Medium carbon steel, Eutectoid steel& Hygutectoicsteel

Metallographic Study of, White casbn, Malleable cast iron, Nodular cast ir
&Grey castiron

Metallographic Studyf Aluminium, Brass &Bronze

Metallographic study of Muntz metal and Babbit Material

Jominy Quench testr Study ofmicrostructure after hestteatment

B: Materials testing Lab

1.

Uni-axial tension test, to draw stresstrain diagram, and estimate modulok
elasticity, %of elongation andoughness.

Compression test on bricks and Implassit

Hardness test: Brinell &ickers

Shear force & bending momeriests.

a b jwn

Bending test on fixed beam, simply suppoitedm
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6. Spring test and torsidest

7. Heat treatment of Metals, Annealing, Normalizing and Quenching

Note: At least ten experiments should be conducted
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MACHINE DRAWING AND MODELLING LAB

PC452ME

Instruction: 2 periods per week Duration of SEE: 3 hours
CIE: 25 marks SEE: 50 marks
Credits : 1

Objectives:

1. To understand formaif drawingsheet, angle of projections, isometric projections and
practice on simple machirdements

2. To practice free hand sketchingmachineslements

3. To understand Modellingf assembly drawings of typical machiparts.

Outcomes:

At the end of the course, teeudent

1. Will beableto drawisometricandorthogonabrojections andectionaliews ofvarious
mechanical components.

2. Will be able to draw free hand sketches of various mechatoogbonents

3. Will be able to understand the shape and structidéferent typeof joints, screws, keys
and Couplings

4. Will besufficiently knowledgeabléo useboththesoftwareanddrafterto produce
assemblyiews of various mechanical components from mhewings.

List of Experiments:

I.  Machine Drawing(AutoCAD):

1. Fomatof drawing sheet & titldlock,

Conventionf drawing lines andlimensions,

Conventionfor sectionalviews.

Simple machinelements.

o s W

Riveted and screwddstenings.

6. Joints anatoupling.

II.  Assembly drawing (SOLIDWORKS/ CATIA?RO-E):

8. Connectingod.

9. Eccentric.

10. Crosshead.

11. Stuffingbox.

12. Lathe ToolPost.

13. Revolvingcentre.

14. Pedestal bearing (Plummigliock).

15. ScrewJack.

Note: The test is for the ability of the student to read and interpret drawing. The drawing

should include part list in stanadbformat.
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Suggested Reading:

1. N.D. Bhatt,Machine Drawing Charotar Publishing house, Anand, New Delhi, 28t
edition,1994.

2. K.L. Narayana, P. Kannaiah, K. Venkat Rediliachine Drawing New Age
International (P).td., 2nd editiorn1999.

3. N. SiddeshwanMachine Drawing Tata McGraw Hill Publishing Co. Ltd., 5th editio
1994

4. K. C. JohnText book of Machine Drawin@HI Learning,
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SCHEME OF INSTRUCTION & EXAMINATION
AICTE Model Curriculum
B. E. IVi Semeste(MECHANICAL ENGINEERING)
(Proposed for the A@ademic year 202€2021)

Scheme of Scheme of
Instructions Examination
X
NS(; ngéze Course Title gé S Z|Credits
' L T |P/D %E CIE SEE§§
© 3 A<
T
Theory Course
1 [ES304ME [Engineering Mechanitt | 3 | - | - | 3 | 30| 70| 3 3
2 [PC403ME Fluid Mechanics 3 - - 3 30 | 70 3 3
3 |Es3osmE [ENSTOY  Sciences al 5 | | | 5 139 |70 | 3| 2
Engineering
4 |PCA04ME | Mechanics of Materials| 3 | - | - | 3 | 30| 70| 3 3
5 |pcaosme | Applied 3|-|-]3]3]|7]|3]| 3
Thermodynamics
6 |PcaovE | Kinematics of 3| -|-|3|3]|7|3]| 3
Machinery
7 |PCAOME | Manufacturing Processe - | -] 3 |30]|70
Practical / Laboratory Course
7 |Pcasame | [hermalEngineering 1|5 o | o5 50| 3 | 1
8 |pcasavie t/laa;)nufactunng Processq i 5 5 o5 | 50| 3 1
Total 22

MC: Mandatory Course

L: Lecture

Note:
1. Each contact hour is a clock hour
2. The duration of the practical class is two hours, howgwan be extended wherever

T: Tutorial

BS: Basic Science
P: Practical

ES: Engneering Science
D: Drawing
CIE: Continuous Internal Evaluation SEE: Semester End Examination (Univ. Exam)

necessary, to enable the student to complete the experiment.
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ENGINEERING MECHANICS -lI

ES30AME

Instruction: 2+1 periods per week Duration of SEE: 3 hours
CIE: 30 marks SEE: 70 marks
Credits : 3

Objectives:

The objectives of this course is to impart knowledge of

1. Concepts of motion of particles, dynamic loads, their behaviour, analysis

2. Principles of kinetics and its application to solve the mold of dynamics

3. Rotation motion of rigid bodies in dynamic analysis

4. Plane motion of rigid bodies in dynamic analysis

5. to identify faults within a machines using the basic concepts of vibrations

Outcomes:

After completing this course, the studentli able to:

1. Apply the laws of motion to study the kinematic parameters of rigid body motion

2. Solve the problems involving translation of particle &rigid bodies by applying princip

of kinetics.

3. Analyze the rotation motion of rigid bodies by applythg principles of kinematics and
kinetics of rotation

4. Apply the laws of motion, kinematic and kinetic parameters of rigid bodymotion toan

plane motion of rigid bodies.

5. Formulate mathematical models of problems in vibrations

Unit-

Kinematics ofParticle: Motion of a particlé’ Rectilinear motiori Motion Curvesi Normal
and tangent coordinate systeimBrojectile motion.

General principles of DynamicsNewtons laws of motion for a particle fundamenta
equations of a patrticle.

Unit-11:

Kinetics of Particles:Kinetics of Rectilinear and curvilinear motiorD 6 Al e mb e r t
i Principle of Impulse and Momentuiin Work Energy and power Direct and Oblique
collision.
Unit-lll
Rotation of Rigid BodiesMoment of Inertia of Material bodiéKinematics and Kinetics @

RotationT Equation of motioni Principle of Work and Energy Principle of Impulse
Momentum.

Unit-IV

Plane Motion of Rigid BodiesTranslation of a rigid body in a plarieKinematic of Plane
motionT Instantaneous center aftationi Kinetics of Plane motioii Equation of motior
Principle of Work and Energy Principleof Impulse Momentum.

Unit-V

Vibrations: Introductioni Simple Hormonic motiori Free Vibrationd Simple penduluni
Compound Penduluiin Torsion Penduluni Free Vibration analysis by work energy methd

Suggested Reading:

1. Ferdinand L. SingeEngineering Mechani¢<ollins, Singaporel975.
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2. Reddy Vijay Kumar K. and K. SureshKum&j nger 6 s Engi n2d¥r

3. J.L. Meriam,Engineering MechanicsStatics and Dynamicgohn Wiley & Sons, Inc.
N.J, 2003.

4. R.C. Hibbeler,Engineering Mechanics: Statics and Dynamiegarson Prentice Ha
New Jersey, 2016.

5. Beer & Johnstonyector Mechanics for Engineers: Statics and DynaymsGraw-Hill
EducationNew York, 2019

6. S. Timoshenko & D.H. Youndszngineering Mechani¢dMcGrawHill Book Company,

New York, 1959.

64



For the academic years 202024
FLUID MECHANICS

PC403ME

Instruction: 3 periods per week Duration of SEE: 3 hours
CIE: 30 marks SEE: 70 marks
Credits : 3

Objectives:

1. To know various fluid properties, concept and method of fluid pressure measurer

To understand the basic concepts of fluid motion.

To study different equations of fluid motion aftid dynamics.

To analyze different flow characteristics of laminar and turbulent flows.

To study the motion of gasses for different conditions of expansion.

o0 MW

To lay the groundwork for subsequent studies in courses like Hydraulics Mac
and SystemsThermal Turbomachinery and Gas Dynamics etc.

Outcomes:

1. To explain the laws and terminology of fluid flows, classify fluid flows, state lay
mass conservation and derive relevant equations

2. To apply principles of energy and momentum conservation abyza fluid flow and
compute forces exerted on control volumes due to change of momentum

3. To describe flow and pressure measurement devices and obtain relevant equa
computing flow in pipes and open channels.

4. To describe flow regimes in pressucenduits and boundary layer developme
compute drag and lift forces on aerofoil and also frictional losses in pressure cong

5. To develop and apply laws of mass, energy and momentum conservat
compressible flow.

Unit-|

Properties of fluids Definition of fluid and concept of continuum. Fluid properties; press
density, specific weight, specific volume, dynamic and kinematic viscosity. Classificatio
fluids; ideal and real fluids.

Fluid Kinematics: General concepts of path lines, streamad, streak lines and stream tube
Classification of fluid flow; steady and unsteady, uniform andungiform, laminar and
turbulent, rotational and irrotational, enewvo-and threedimensional flows. Definition and
properties of stream function and eeity potential function, and use of flow nets.

Unit-11:
Fluid Dynamics: Energy of a fluid body, potential energy and potential head, pressure ¢

and pressure head, kinetic energy and |}
Bernouli s 6 equati ons, and t heir applicat
applications.

Unit-lll

Measurement of Fluid Flows:Measurement of pressure, and use of pressure mea
devices such as manometers, B o ur demantsof

velocity, and use of velocity measuring devices such as pitot tube and hot wire anem
Measurement of discharge, and use of discharge measuring devices such as vent
orifice meter and rotameter; derivation of relevant formulae. Rigghformulae for weir
and notches.

Unit-IV
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Laminar and Turbulent Flow through PipesDistinction between laminar and turbule

fl ows; Reynol dés number and its signif
numbers for flow in pipes. Develognt of laminar and turbulent flow in circular pip¢
HagenAPoi seui |l Il e equation; frictional | 0s ¢
friction factor. Empirical formul ae ang¢(

Boundary Layer Theory:Development of laminar and rtalent boundary layers on a fl
plate, pressure gradient, and phenomenon of separation. Fluid flow over an aerofo
around a cylinder at rest, rotational flow around a cylinder at rest, lift and drag force
coefficients; circulation and Magnesfect.
Unit-V

Compressible fluid flow:Concepts of compressible flow, continuity, momentum and en
equation of compressible flow. Velocity of sound in compressible and incompressible

Mach Number. Classification of compressible flow; adieb#dw in perfect gas, stagnatic
pressure and temperature. Temperature, pressure, density ratios as functions of Mach

Suggested Reading:

1. K. L. Kumar,Engineering Fluid Mechanic&urasia Publishing House, 1997.

2. R. K. RajputFluid Mechamcs and Hydraulic Machine§. Chand & Co., 2003.

3. P. N. Modi and S. M. Sethlydraulic and Fluid Mechanic$Standard Book House, Delhi,

1995.

4.V. L. StreeterFluid MechanicsMcGraw-Hill Co. Ltd.,

5Bans al FluidRMet¢hanjcs afid Hydrdies Machines , ™eflitfon), Laxmi publications
(P) Ltd. Delhi, 1995.

6.Ku mar Bluid M&chanicdiand Fluid Power Engineerlng S. K. Kat a
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ENERGY SCIENCES AND ENGINEERING

ES3OSME

Instruction: 2 periods per week Duration of SEE: 3 hours
CIE: 30 marks SEE: 70 marks
Credits : 2

Objectives:

The objectives of this course is to impart knowledge of

1. Able to identify various sourcex energy.

2. Understand thdifference between Conventional and renewable ersengrges.

3. Identify various storage devices of Energy.

4. Able to estimate the costirgd powerplant.

Outcomes:

After completing this course, the student will be able to:

1. Understand the basicé various sources oénergy

Analyse the present statakconventional energgources.

Understand the working principles of Renewable Ensygyems

Design and develop waste heat recossstems.

alr|wn

Relate energy economics, standards and futuaienges.

Unit-|

Introduction: Various sources of energy, relative merits and demerits, Statistics

prospects of conventional and Renewable energy sources.

Unit-II:

Conventional Energy Sourceg:ossil Fuels: Power generation using steam turbine and
turbine pwer plants, Nuclear Fuels: Parts of reactor core, Nuclear power plant out
Methods to dispose radioactive waste. Hydro Energy: Spillways, Hydroelectric power

outline

Unit-111

Renewable Energy SystemSolar Energyi Types of collectors and coentrators, Solar

Photo Voltaic Cell. Wind Energly Types of Wind Turbines and their working, geotherm
power plant, Biomass conversion, Wave Energy power plant, Tidal Energy power [
Ocean thermal energy power plant.

Unit-1V
Storage: Methods to stee Mechanical Energy, Electrical Energy, Chemical Energy 3
Thermal Energy. Cgeneration &Trgeneration: Definition, application, advantage

classification, saving Potential. Energy waste, waste heat recovery classification, adva
and applicationscommercially viable waste heat recovery devices

Unit-V
Power Plant Economics and Environmental Consideratior@osting, Estimation of power

production- Pollutants and Pollution Standardslethods of pollution control. Energy
Efficiency rating and BEEtandards, Future energy needs and challenges.
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Suggested Reading:

1. Wakil MM, fiPowerPlant Technology, McGrawHill .

P.K.Nag,fiPowerPlant Engineering, McGrawHill .

2.
3. G.D. Rai,iiNonConventional Energy SouragKhannaPublishers
4.

Mili Majumdar, iEneagy Efficient Buildings in India, Ministry of Non-Conventional
EnergySources
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MECHANICS OF MATERIALS

PC404ME

Instruction: 3 periods per week Duration of SEE: 3 hours
CIE: 30 marks SEE: 70 marks
Credits : 3

Objectives:

1. To understand the basic concepstress and strains for differamtaterials.

2. To know the mechanisiof the developmenif shear force and bendimgomentn beams
and the stresses in thin cylindersghers.

3. To know the theorgf simple bending, direct & bending stress and distributicshear
stress.

4. To analyse and understand shear stress, torsional stress andgplicegions.

5. To study the deflections and dpplications.

Outcomes:

1. To understanthe theoryofe | ast i ci t Yawand Hookeds

To analyse beams to determine shear force and bemdimgnts

Analyse shear stress distribution in different sectafriseams.

To analyse and design structural members subjected to conshiessks

a s e N

To solve poblems on bars and to determine deflections at any pbinebeams

Unit-I

Simple Stresses & Strainsfypes of stresses & strains, Str&ss r ai n r el ati o
Relation between elastic constants, Volumetric strain, Composite bars, Tengstiasses.
Strain energy Gradual, Sudden, Impact and Shock loading.

Compound StresseSt resses on obliqgue planes, Prii
circle and ellipse of stresses & strains.

Unit-II:

Shear Force and Bending MomentCongruction of S.F and B.M diagram$or cantilever,
simply supported and overhanging beams subjected to point loads, uniformly distributed
uniformly varying loads and combination of these loads, Point of contra flexure and Rel
between S.F &8.M.

Thin Cylinders & Spheres:Derivation of formulae for longitudinal stress, Circumferentis
(hoop) stress, Volumetric strains, Changes in diameter and volume.

Unit-lll

Bending stresses in Beaméssumptions made in pure bending, Derivation of bending mbm
equation, Modulus of section, Moment of resistance, Determination of bending stre
Distribution of shear stress: Equation of shear stress, Distribution across rectangular sq
Circular, triangular cross sectians

Unit-1V

Torsion of Circular Shdts: Theory of pure torsion, Assumptionsiade, Derivation of basic
torsion equation, Torsional momeoit resistance, Polar section modul&gwertransmitted by
shafts, Combined bending atudsion.

Columns and Strutsintroduction to columns and strutsy&kling and Stability, types of
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supports, critical | oad, Eulerdés formul as¢
eccentric axial loads

Unit-V

Deflection of Beams: Deflections of cantilever and simply supported beams includir
overhangingbeamsfor point loads and uniformly distributed loads by Double integrati
met hod, NMreetboal Stiaia gnérgyy method, Moment araeathod.

Suggested Reading:

1. S. RamamruthamiiStrengthof Materiald, Dhanpat Rai & Sons, 1993.B.C. Punm
Strengthof Materials and Theorgf Structures, Laxmi Publishers, DelR0Q00O.

2. R.K. Rajput,fiStrengthof Materials, S. Chand & C0.2003.

3. EgorP.PopoviiEngineering Mechanicsf Solid®, PrenticeHall of India, NewDelhi,
2001.

4. Gere & TimoshenkofiMechanics of Mterialso, 2 Edition, CBS Publishers arn
Distributors PvtLtd.

5. Ferdinand PBeeret.al.,fiMechanics of Materials, Tata McGrawHill Publishing Co.
Ltd., New Delhi,2005
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APPLIED THERMODYNAMICS

PC403MVE

Instruction: 3 periods per week Duration of SEE: 3 hours
CIE: 30 marks SEE: 70 marks
Credits : 3

Objectives:

1. To study the applicatioof thermal science in mechanical engineering, consisting of tH

fundamental laws and pressegor energyconversion.

2. To understand thermal design aspefteciprocating machinefgeciprocating
compressors and IC Engines.

3. To analyse Rankine cycle appliegithermal power plants and itsprovements.

4. To gain the knowledge on the powermiléhermal DeviceBoilers, Condensers, Pumfs

Nozzles.

Outcomes:

1. Expectedo be able to quantify the behavianfrreciprocatinggcompressors.

2. Expectedo be able to explain thermal designdworking principlesof IC Engines, their
supporting systemsd Combustiorchambers.

3. Expectedo be able to quantify the behavicafrpower plants based on the Rankine cyg

including the effecof enhancements such as superheat, reheatgederation.

4. Expectedo be able to explain the thermal design and wuaglprinciples oPowerplant
devices.

5. Expectedo be able to explain working principles of Boilers, Condensers, P&mps
Nozzles.

Unit-I

Reciprocating Air CompressorsClassification and applications. Ideal and actuaV P
diagrams, work input and effency relationdor single and multstage compressori&ffect
of clearance volume on work input and efficiency. Inter cooling and after camimgepts.
Unit-11:

Internal Combustion EnginesClassification and applications. Working principles of fol
stroke and two stroke engines, Spark Ignition and Compression ignition eng
Performance parameters of I.C. Engines. Heat balance sheet of I. C. Engine. Overv
Engine supporting system€ooling Sysems, Lubrication system$Vorking principles of
Sl. Engine fuel systemsCarburettors, Battery and Magneto Ignition systems. Worki
principles of C.I. Engine fuel systentsuel pump and Fuel injector.

Unit-111

I.C. Engine Combustion phenomend&tages of combustion in S.I. Enginégnition delay,
Flame front propagation and After burning. Abnormal combusti®meignition and
Knocking.

Factors affecting Knocking. Stages of combustion in C.l. Engines, Delay period, Peric
Uncontrolled Combustion, Period of Controlled Combustion and after burningariskh
CombustionKnocking. Factors affecting Knocking. Octane and Cetane rating of fu
Type of combustion chambers of S.I. engines and C.I. engines
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Unit-IV

Steam Boilers: Classification and Working Principles. Water tube boileBabcok &
Wilcox and Sirling boilers. Fire tube boilers Cornish, Cochran, Locomotive ang
Lancashire boilers. High Pressure boilers / Supercritical boilersndret, Benson boiler,
Loeffler boiler and Velox boiler. Boiler Mountings and Accessories. Boiler Draug
Calculationof Chimney height.

Steam Condenserslet and Surface condensers, Principle of Operation and Applications

Unit-V

Steam Power Plant Cycle€arnot and Rankine cycles of operation and their efficienci
Analysis of Rankine cycle with superheating, reimgatand regeneration (Direct ang
Indirect types).

Steam NozzlesFlow of steam through convergentdivergent nozzles, velocitgf steam
flowing through the nozzle, mas$ steam discharge through the nozzle, condition f
maximum discharge, critical pragre ratio and nozzle efficiency.

Suggested Reading:

1. RK. Rajput," Ther mal E nlgoimnRuldicationsg9th Edni2013

2. V. Ganesan,Ihternal Combustion EngingsTata McGrawHill Publishing,2007

3. P.L. Ballaney, Thermal Engineerin Khanna Pubs$hers, 19th Edn1993.

4. Ri ¢ h ar dintrSduation¢o,l.C. Engings, Mikan, 2nd Edn. 1997
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KINEMATICS OF MACHINERY

PC406VE

Instruction: 3 periods per week Duration of SEE: 3 hours
CIE: 30 marks SEE: 70 marks
Credits : 3

Objectives:

1. The objectives of this course is to impart knowledge of

Analysis ofmechanisms.

Drawing displacement diagrarfa followerswith varioustypes ofmotions.

2
3
4. Cam profile drawindor various followers.
5

Estimationof transmissiorof power by belts and applicatiaf various gears and gear
trains.

Outcomes:

After completing this course, the student will be able to:

1. Understand the principlex kinematic pairschainsand their classificain, DOF,
inversions, equivalent chains and plamachanisms.

2. Analyse the planar mechanisifios position, velocity an@cceleration.

3. Design frictional systems like belt drives, rope drives, clutches, bearings andlverads

4. Design cams and followefsr specified motiorprofiles.

5. Evaluate gear tooth geometry and select appropriate fpeding requiredapplications
Unit-|
Definition of link, pair, kinematic chain, mechanism and machine, Kutzbach and Gr
criterion, Gr a s lfogtiafdrétis cydleacthajn, invarsioedrsiaglie camdsdouble
slider crank chains. Fundamentaté c oup | er curves, Robert G
mechani s m, Hookedbs joint, Davi s &traght Airek
Motion Mechanisms Peauchlier and Hart Mechanisms.
Unit-II:
Analysis of Mechanismsl nst ant aneous centr e, body <ce

theorem, Graphical methods (relative velocity method, instantaneous center method) t
velocities and accelerations incladi Coriolis component of acceleration of planar mechanis,
Angular velocity theorem.

Unit-IlI

Laws of Friction: Friction in screw threads, pivots, collars and clutches, friction axis a
friction circle of a link

Belts and Rope drivesOpen and closedelt drives, length of belt, ratio of tensions, effect
centrifugal tension and initial tension on power transmission, condition for maximum
transmission

Brakes Block or shoe brake, internal expanding shoe brake, differential band brake, bloakd
brake.

DynamometersProny brake, Rope brake, belt transmission and Torsion type dynamometers

Unit-1V
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Cams: Types of cams and followers, Displacement, velocity, acceleration diagrams for foll
motion, Analysis of uniform motion, parabolic motion, pie harmonic motion and cycloidal
motion profiles Design of Cam profilesCams with knife edge, roller and flat face followers.

Unit-V

Gears:Classificationof gears. Spur geardlomenclature, lavof gear tooth action, involute as
geartooth profile, nterferenceof involute gears, minimum numbef teethto avoid interference,
contact ratio, cycloidal tooth profile, comparison of involute and cycloidal toothprofile.
Gear trains Simple, compound, reverted, and epi cyclic gear trains.

Suggested Readig:

1. S.S. RattaniiTheoryof Machine®, Tata McGrawHill, 3rd Edition,2009.

2. J.E. Shigley,iiTheory of Machines and MechanismdcGrawHill Publications,2005.

3. Thomas BevarfiTheoryof Machine®, PearsorEducation

4. Norton RL,fKinematics and Dynamiad Machinerydo, McGrawHill Publications

5. Amitabha Ghosh and Ashok Kumar Mallf&Theoryof Mechanisms and Machin@sEast
WestPress PvtLtd,2008
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MANUFACTURING PROCESS

PC40ME

Instruction: 3 periods per week Duration of SEE: 3 haws
CIE: 30 marks SEE: 70 marks
Credits : 3

Objectives:

1. To understand the basic principlEfanajormanufacturing processes such as metal cas
welding and formingf engineeringnaterials.

2. To know the advantages and limitationEeachprocess.

3. To be able to select the optimal process to prodpceduict.

4. To know the basic principlef advanced formingrocesses.

Outcomes:

1. Describe the conceptd Foundry Technologies consisting of pattern makmguld
making, gating design arslidification.

2. Discuss the importanad special casting processes, categorize various casting defec
describe the processingplastics and powder metallurggncepts.

3. Classify and differentiate various Arc weldinGas welding and Advanced welding
processes, discuss their advantages, applicationgaitations.

4. Differentiate various Solid State welding and Resistance welding processes, tfistus
applications and identify various weldindefects.

5. Describevarious forming processes, sheet metal operations and discuss the impafrts
unconventional formingrocesses.

Unit-

Casting Process Casting terms, pattern materials, types of patterns, pattern allowar
colour code for patterns, Moulding sandere sands, properties of moulding sand and
ingredients, different types of moulding machines, Directional solidification, use
chaplets, chillsgatingandrisering systems.

Unit-II:

Special Casting ProcesseShell moulding, ©, moulding, diecasting, centrifugal casting,
investmenbr lost wax process; Casting defects, causes and remedies, Inspectio
testing of castings.

Processing of Plastics- Extrusion, Injection moulding, Blow  moulding ang
Thermoforming.

Introduction to Powder Metallurgy Process, Productioof powders, blending, mixing,
compaction techniques and finishing operations employed in powder metallurgy proceg
Unit-lll

Welding Processesintroduction, Classificatiorof welding processesprinciple of gas
welding, gas weldingequipment and techniques, type$ flames and applications,
advantages, limitations and applicatiarfsgas welding.Arc welding equipment electrode
materials and specifications, polarity, typek arc welding: SMAW, SAW, GMAW,
GTAW, PAW, Atomic hydrogen welding, principle of Electro slag weldi@gs cutting,
BrazingandSoldering
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Unit-1V
Solid State Welding Process:Forge Welding, Friction Welding, Friction Stin
Welding, and Explosivé&/elding.

Resistance welding poesses- Spot weldingSeam welding,Projection welding, Butt
welding, weldability, Weldinglefects

Unit-V

Forming Processes:Cold & Hot working, Process descriptionf Forging Rolling,
Extrusionand Drawing operations.

Sheet Metal OperationsBlanking, Piercing, Bending, Deep drawing, Stretch formin
Spinning

Advance Forming ProcessesHigh energy rate forming processes such as Explos
forming, Electre magnetic forming and Electioydraulic forming; Rubber padrming

Suggested Reading:

1. P. N. Rlanofacturing Technologyo Vol . 1, Tata McG
2011

2. Ami t abh Gh o s IMan&factufihg ISdience k , A diswest Press E
Pvt. Ltd. 4th Ed., 2011
3. RoyA. Lindberg,"Processes and Materiatsf Manufacturég, 3 Edition, Pearson

Education,2015.

4. Ser ope KaMamqiadiuying Bngineering and Technolagy Pe ar s ¢
Education2018

5. George. E. DietefMechanical Metallurgy, SI Metric Edition McGrawHill Book
Company

6. J.P.Kaushish)Manufacturing Processé&sPHI Learning Pvt. Ltd.2nd,2010
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THERMAL ENGINEERING LAB -l

PC453ME

Instruction: 2 periods per week Duration of SEE: 3 hours
CIE: 25marks SEE: 50marks
Credits : 1

Objectives:

1. To understand applicatio$ thermal engineering concepts throuegperimentation.

2. To provide knowledge in testing properties of fuels and lubricatings

3. To demonstrate and conduct experiments, Interpret and analyse data and repoof reg
IC ergine testing

Outcomes:

1. Perform experiments to find the efficiency of Petrol and Diesgines.

Find the propertiesf unknownfuels/lubricants.

2
3. Perform experiments on Cl andéigines.
4. Perform experiments on Reciprocatiiiy Compressor.

List of Experiments:

1. To determine volumetric efficiency, isothermal efficiency and mass flowofadwo
stage reciprocating alompressor.

To determine valve timing diagram of a Petrol/Dies®line.

To determine port timing diagraof a Petrol/Dieseéngire.

To conduct performance test on single cylinder Diesgine.

To conduct heat balance test on a Diesgjine.

To conduct Morse tesin multi cylinder Petroengine.

To conduct performance test on multi cylinder Pegragine.

To conduct performarctest on a twstroke Petroéngine.

© o N o oA W

To conduct performance test on multi cylinder Diesgjine.

=
o

. To study the performance of a Petrol engine under different compressomm

=
[N

. Exhaust gas analysi$ Petrol engine for carbemonoxide and unburiitydrocarbons.

=
N

. Exhaust gas analysi$ Diesel engine for carbon deposits using snoleter.

=
w

. Determinatiorof viscosityof lubricatingoil.

[EEN
N

. Determinatiorof flash and fire points of fuel

15. Study of BoilerModels

Note: At least ten experiments should be docted in the Semester
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MANUFACTURING PROCESS LAB

PC454ME

Instruction: 2 periods per week Duration of SEE: 3 hours
CIE: 25 marks SEE: 50 marks
Credits : 1

Objectives:

1. To gainknowledge and skill in various manufacturing processes such as casting, we

and forming.

2. To understand and perform operations like pattern making, sand testicasting.

To join metal pieces by various welding techniques and gain harelgenace.

To understand the working principle and produce some components by various met|

forming techniques

Outcomes:

1. Conduct experiments and put hasmatsexperience on various processes in foundry,
welding, forging, forming and plastic manufacturieghndogies.

2. Demonstrate the understandiofighe theoretical conceptd above technologies while
working in smallgroups.

3. Demonstrate writing skills through clear laboratagorts

4. Identity the defects / imperfections and disdingsr causes and suggesimedies to
eliminatethem.

5. Transfer group experiente individual performancef exercises and demonstrate
effective oral communicatioskills.

List of Experiments:

Foundry

1. Producing different types of patterns considerimgftd shrinkage and rmachining
allowances.

2. Green sand mould making processes with complatiag and risering systems.

3. Testingof moulding sandproperties

4. Melting andpouring ofaluminiumto produce casting.

Welding

I.  Evaluationof strength and hardnee$

1. Butt Joint prepam by gas welding using different typekflames

2. Lapjoint by resistance weldingrocess

3. V-Joint by Arc weldingprocess

Il.  Exercises using TIG and MIG weldipgocesses.

I.  Performing Brazing and Soldering operations.

Forming:

1. Evaluationof formability ushg Erichsen cuppintpst

Performing drawing operation on different materials (&S, Cu, Al, etc)

2.
3. Performing blanking and piercing operations using hydraulipfidgses.
4. Manufacturingof a simple component using Plastic Injection mouldmagrhine

Note: At least ten experiments should be conducted in the Semester
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SCHEME OF INSTRUCTION & EXAMINATION

AICTE Model Curriculum
B. E. Vi Semeste( MECHANICAL ENGINEERING)
(Proposed for the Academic year 202Q2021)

Scheme of Scheme of
Instructions Examination
X
NS(; ngésee Course Title ‘gé S 2| Credits
' L T (P/D %E CIE SEE§§
O3 A
I
Theory Course
1 [PC408ME |Hydraulic Machins 3 - - 3 13|70 3 3
2 |Pcaoome |Design of Machine 3| -1 -13|3]|7|3] 3
Elements
3 |PCc410ME |Dynamics of Machiney 3 | - [ - [ 3 | 30| 70| 3 3
4 |pcarime |Metrology and 3 |- -13]|3]|7]3 3
Instrumentation
5 |PC412ME | Heat Transfer 3 - - 3 |3 (7] 3 3
6 |PE51IME |professional Electivé | 3 | - - 3 |30 ]| 70| 3 3
Practical / Laboratory Course
7 |Pcassme |Thermal Engineering |1 5 | 5 | o5 | 50| 3| 1
Lab-2
8 |Pcaseme | ynamies of Machiney 115 15 | 25 |s0| 3| 1
Fluid Mechanics and
9 |PC457ME |Hydraulics Machinery | - - 2 2 25 [ 50| 3 1
Lab
Total 21
Professional Electivel
S. No. Course Code Course Title
1 PE511ME CAD/CAM

2 PE512ME
3 PE513ME

Automobile Engineering
Industrial Engineering

MC: Mandatory Course BS: Basic Science ES: Engineering Science
L: Lecture T: Tutorial P: Practical D: Drawing
CIE: Continuous Internal Evaluation SEE: Semester End Examination (Univ. Exam)

Note:
1. Each contact hour is a clock hour
2. The duration of the practical class is two hours, however it can be extended wherever

necessary, to enable the student to complete the experiment.
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HYDRAULIC MACHINE S

PC408ME

Instruction: 3 periods per week Duration of SEE: 3 hours
CIE: 30 marks SEE: 70 marks
Credits : 3

Objectives:

It is intended to make the students to

1. The purposef this course is to learn the Fluid properties and furetdaisof Fluid statics
and fluid flow

2. Tointroduce the concepts flow measurements and flow througipes

3. Tointroduce the concepté momentunprinciples

4. To impart the knowledge on pumps duarbines.

Outcomes:

After completing this course, , theudent is able to

1. Apply conservation laws to fluid flow problems in engineedpglications

Design and analyze the performamt¢he reciprocatingumps

2.

3. Design, estimate the unit quantities and specific pararobtentrifugalpumps

4. Design, workingof various types of turbines and could draw the characteristic cofves
turbines

5. Estimate the performanoé various hydraulic equipment and systems and design with
Hydraulic power controls anitidics

Unit-|

Hydraulic Machines: Classificatianimpulse momentum equatidnLayout of  hydraulic
power plant Working principlei Impact of jets on Flat & Curved platég-orce exerted by
a jet striking on a i) Fixeeflat, Curved plates (Symmetrical & UnsymmetriaglMoving:-
Flat& Curved plates$ymmetrical & Unsymmetrical).

Unit-II:

Reciprocating Pumps: Classification, working principiegle and double acting pumps
discharge, work done and power required to drive the pwtips% slip and negative slip
variation of pressure head in thecdon and delivery pipes due to acceleration of piston
variation of pressure head due to friction in the suction and delivery pipes. Indicatior
diagramg Ideal and actual diagrams. Effect of piston acceleration and pipe friction on
indicator diagrami Maximum speed at which the pump must run to avoid separation du
suction and delivey stroké&sAir vessels Function of air vesselsWork saved by fitting air
vessels to single and double acting puiinpsscharge of liquid into and out of air vessel
Performance characteristic curves.

Unit-lll

Centrifugal Pumps: ClassificatieriWorking principlei Comparison over Reciprocating
pumps, Velocity triangles, Manometric héawork done per secoridHead equivalent of
work donei Manometric, Mechanal and Overall efficiencies Pressure rise in the impelle
Minimum starting speet Physical significance of specific speetodel testing
Conditions of similarity of CF pumgsPrimingi Performance characteristic curves
Troubles (operational diffulties), reasons and remedies in CF pum@avitationi Effects
of cavitationi Precautions against cavitation

Unit-1V
Hydraulic Turbines: Classification of impulse and reaction turbin@enstruction and
working of Pelton wheels, Francis turbine aaplan turbing Velocity triangles’ Work

done (power developed)Hydraulic, Mechanical and Overall efficiencie$laximum
efficiencyi Comparison between Impulse and Reaction turbi@smparison between
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Francis and Kaplan turbinéSpecific speed Physical significance of specific speédJnit
quantitiesi Draft tubeg functions and types of draft tubesSurge tanks functions and type
of surge tank$ Performance characteristic curves
Unit-V
Industrial Hydraulics: Basic components of hydrauircuts; Properties and types
hydraulicoils, Working principles of external pumpgear, lobe, vaneadial piston and
axial piston Specification oD.C. valve: Working of flow control, pressure relief, pressurt
relief, pressureeducing and sequeimg valves Symbolic representation of various
components; Working of various servo systénimydro mechanical, hydraulichydraulic,
electrehydraulic; Construction details of oil reservoir and selection criteria for pumps

Suggested Reading:

1. Bansal,R K. AA text book of FIl uid Mechij
Publication (P) Ltd., New Delhi, 2004.

2. Modi , P.N. and Set h, S. M. AHydr aul
New Del hi, 2004. 3. Ramamr ut hamnmuyd S
Machineso, Dhanpat Rai & Sons, New

3. Kumar , D.S. , AFl uid Mechanics and
Sons, 2008.

4. Majumdar, S.R., H(OPli Hyidplaes i @sd SM;:
McGrawhill, New Delhi, 2004.
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DESIGN OF MACHINE ELEMENTS

PC409ME

Instruction: 3 periods per week Duration of SEE: 3 hours
CIE: 30 marks SEE: 70 marks
Credits : 3

Objectives:

1. Importance of codes, materials, maaifiring process in design of mechanical
components

2. Importance of theories of failure and effects of fatigue and stress concentratig
the life of thecomponent

3. Learn the concepts required to design machine components like keys, shafts

couplings

4. Will learn to determine sizsf rivets, welds and cotter joints for specific
applications

5. Will Understand the concepts used for designing machine components like c(
bolts,nuts

Outcomes:

1. ldentify & Use codes and standards, selection proper matepati&rm static
design.

2. Analyze cyclic loading conditions and provide fatigue desiggomponents

3. Analyze machine elements like keys, shafts @uplings,

4. Evaluate various joining techniques like welding, riveting and cjutitets.

5. Synthesize an design screw threads for fasteners and power sapplications.

Unit-|

Introduction: Materials used in Machine design, General Classification and Procec
Machine design, preferred numbers, Review of type of loads and stresses. Stresses-0
axial and Triaxial loads, Factor of Safety, Stress concentration, Theories of failures-f
axial stress system, Fluctuating stresses, Fatigue strength, Notch sensitivity, Factor ¢

fatigue strengt h, Gerber 6s, S o thkgueb desigm
Cumulative fatigue damage.
Unit-11:

Shafts: Introduction, Types of Shafts, Shafts subjected to twisting moment only, b
moment only, combined twisting & bending moment, axial loads in addition to com
twisting & bending momerdnd fluctuating loads.

Keys: Introduction, Types of keys, Forces acting on sunk keys, Strength of a

sunk key, Effect of keyways on shafts.

Unit-111

Couplings: Introduction, Types of Couplings, Rigid couplihysff, Spilt Muff, Flange and
Flexible couplings Bushed pin.
Cotter and Knuckle joints: Introduction, Type of Cotter joints, Design of Socket and $
Cotter joints, Sleeve Cotter joints and Knuckle joints.

Unit-1V
Riveted joints: Introduction, Type of Riveted joints, Terms used in Rietats, Caulking
and Fullering, Failures of a Riveted joints, Efficiency of a Riveted joints, Design of E

joints and Lozenge joint, Riveted joints under eccentric loads.
Welded joints: Introduction, Type of Welded joints, Strength of TransverselldPaad
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Circular Fillet Welded joints, Strength of Butt joints, axially loaded Unsymmetrical sec
Welded joints, eccentrically loaded Welded joints.

Unit-V

Screwed joints: Introduction, Type of Screwed joints, Locking devices, Stresses in S
joints due to static loads, Bolts of uniform strength, Bolted joints under eccentric loadin
Power screws: Introduction,Design of a Screw Jack, Differential and Compound screw:

Suggested Reading:

1.

V. B. Bhandarii, ADesi gn o FHillFRabk 3rd Edre
2010.

J. E. Shigley & Charles R. Mi schke
McGrawHill.,6th ed.2010.

P. Kannaiah, Machine Design, Sleech Publ.2009.

P.C. Sharma & D.K. Aggarwal, "Machine Design", S.K. Kataria & Sons, 10th
2003

V. B . Bhandarii, rf'ﬁels's't'g|0nDat‘)ﬁl-IiIIIIIudaI;DI&n
2019
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DYNAMICS OF MACHINES

PC410ME

Instruction: 3 periods per week Duration of SEE: 3 hours
CIE: 30 marks SEE: 70 marks
Credits : 3

Objectives:

1. Toknoweffectof inertiaof links, andexternaforcesontheinputtorque,andforces
developeditjoints intypicalmechanism motion;understandhegyroscopic
coupleandits effectonvehiclesnmotion.

2. Toknowtheworking principlesandcharacteristicsf typicalgovernorsasalsothe
functionof flywheels.

3. Toknowtheconcepbf unbalancingotatingandreciprocatingnasses singleand
multi-cylinderin line and radia¢ngines.

4. Toundersandthephenomenaf freeof freeandforced,includingtheeffectof
dampingdfor singledof systems, and concepts of isolatuilgration.

5. Todeterminenaturalfrequencie®f undammeddampedandforcedvibrating
system®f one,two and multi degree fre@dnsystems

Outcomes:

1. Analysestaticanddynamicforcesin slidercrankandothermechanismsjetermine
themagnitudeof gyroscopic couple and its effect on vehiclemtion.

2. Evaluateheperformancef varioustypesof governorsanddesignflywheels
consideringspeedand energyluctuation

w

. Analyse problems of balancing in rotating and reciprocatiachinery.

N

. Evaluateghenaturalfrequencie®f singleandtwo degreeof freedomsystemsn free
andforced vibration mode, also considering the effectarhping.

5. Determinethe naturalfrequenciesndmodeshape®f multi degreeof freedom
systemsincludingbyDunkerley, Raleigh and Holzer methods.

Unit-|

StaticandDynamicForceAnalysis: Staticequilibrium: Constrainand Applied forces,Static
Forceanalysisof Singleslidercrankmechanisnwithout Friction and four bar mechanism.
Dynamic Equilibrium: doAl amlyseoftSlider ClBnki n (
Mechanism.

EngineForceAnalysis:Pistoneffort ,Forcealongconnectingod, thruston sdes of cylinder,
crank effort. Thrust obearing. Dynamically Equivalent System for ConneciRuagl.
GyroscopeGyroscopicCouple,gyroscopiceffectson aeroplanespavalships. Stability of
two wheeler and four wheeler.

Unit-11:

Flywheels:Turning Moment Diagrams for different engines, Functions of flywheel,
Differences between flywheel and governor, turning moment diagrams, flywheel analys
I-C Engines and shearing/punching/riveting machines.

Governors: Working principle of governor, Classificati®& types of governors, analysis of
Watt, Porter, Proelland Hartnell governors. Characteristics of governors:Controlling Fo
Stability, Isochronism, Sensitivity, Powerand Effort of governors.

Unit-lll

Balancing: Static balancing, Dynamic balancindabeing of several masses rotating in
several planes, balancing of reciprocating masses, primary balancing shaking forces in
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cylinder engine, partial balancing and its effects, secondary balancing. Balancing of
locomotives, hammer blow, variation to&ction effort and swaying couple
Unit-1V
Vibrations: Vibrations of Single degree freedom system (axial, transverse and
torsional),,Steppesghaft, Whirling speed chafts.

Damped Vibrations: Types of damping, Vibrations with viscous damping, damitag fand
logarithmic decrement.

Forced Damped Vibrations: Magnification factor, Resonance, Vibration isolation and
Transmissibility

Unit-V
Torsional Vibrations of Two rotor, three rotor and Geared systems. Natural frequencies

two degree freedom systs Modes of vibration approximate methods for determining na
frequencies: Dunkerley's method, Rayleigh's method.

Suggested Reading:

1. S.S. Rattan, Theory of Machines, Tata McGidiN, 3rdEdition,2009.

2. J. E. Shigley, Theory of Machines and MechasismMcGraw
HillPublications,2005.Thomas Bevan, Theory of Machines, PearsonEducation

. Norton RL, Kinematics and Dynamics of Machinery, McGildilPublications

3
4. AmitabhaGhosh and Ashok Kumar Mallik, Theory of Mechanisms and Machines,
West Press Pvt.LtA008

Thomas Bevan, the Theory of Machines, CBS Publishers & Distributors, 2004.

S

J.S. Rao and Gupta, Theory and Practice of Mechanical Vib rations, Prentice Hall
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METROLOGY & INSTRUMENTATION

PC411IME

Instruction: 3 periods per week Duration of SEE: 3 hours
CIE: 30 marks SEE: 70 marks
Credits : 3

Objectives:

The objectives of this course is to impart knowledge of

1. To familiarize with Limits & fits, 1.S.0. system andetinstruments used to measu
these limits.

2. To have knowledge of various precision linear and angular measuring instrume

3. To learn the importance of form and how to measure form errors.

4. To understand the working principles of various instruments fosede
measurement of strain, forces, pressure, temperature and vibrations.

Outcomes:

After completing this course, the student will be able to:

1. To understand limits, fits and tolerances and their applications. Linear and ang
measurements and meesg instruments.

2. To understand the design of limit gauges, evaluate roughness and its measure

3. To understand basic measuring system, static and dynamic characteristics of
instruments

4. To understand various principles to measure pressure, tempgedigptacement,
force, torque and vibrations.

Unit-I

Introduction to Engineering Metrology, Role of metrology in quality assurance, Linea
and Angular measuremenis Slip gauges and End bais Gauge material and
manufacturing methods, Different typed Micrometers, Height gauges, Tomlinson
gauges. Precisionpolygon, Sine bar, Auto collimator. Limits and Fits, ISO system:
Types of interchangeability Taylor's Principle or plain limit gauges, Use of Plug, Ring
and Snap gauges. Indicating type limit gasl

Unit-II:

Comparators: Dial indicator, Sigma and Mechanical comparator, free flow and Back
pressure type Pneumatic comparator.

Optical projector, Chart gauges scren gauges and measuring methddsl maker's
Microscope applicationd=orm measureentsi Measurement of Straightness and Flatn

Roundness measurement with bench centers and talyrond, Coordinate Measuring Mg
complex geometries

Unit-lll

Surface Roughness MeasuremeRtsfilometer, Taylor Hobson Talysurf. Application of
Thread metrology 2 wire, 3 wire method and best wire methods, Gear measurefGeat
tooth thickness, Parkinson gear tester, General geometric tests for testing machine tog
Lathe, drill and Mill.

Unit-1V
Elements of instrumentation system. Static &yhamic characteristics. Instrument type
zero, first and second order instruments, Types of errors. Displacement transducers.

Strain measuremenWire and foil type resistance strain gauges. Rosette Gauges. Bq
procedure. Lead resistance canpation. Adjacent arm and setimpensating gauge
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Proving ring. Strain gauge load cells, measurement of axial load and torsion by strain
Piezoelectric load cell

Unit-V

Introduction to Seismic Transduceidisplacement and acceleration maasnent, Pressur
measurementBourdon pressure gauge, bulk modulus gauge, pirani gauge, Tempt
measurement by thermo couples. Laws of thermo electricity. Types of materials U
thermocouples. Protection tubes. Extension wire. Series and pasitialts. Ambient
temperature compensation.

Suggested Reading:

1. L.C.Guptai AEngi neering metrol ogyo, Dha

2. Rega Rajendra, APrinciples of Eng
Mumbai.

3. RKJain, "Engineering Metrofy", Khanna Publications, 1996.

4. Doebl in, "Measurement Systems Appl
Hill,5th ed., 2004.

5. Beckwith, Buck, Lienhard, Mechanical Measurements, Paerson education i

6. P. Donald Echman, "Industrial Instrumentation”, Ju¥ifey and Sons, 1996.

7. Hume, "Engineering Metrology", Kalyani Publications, 1985.
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HEAT TRANSFER
PC412VIE
Instruction: 3 periods per week Duration of SEE: 3 hours
CIE: 30 marks SEE: 70 marks
Credits : 3
Objectives:

The objectives of this course is to impart knowledge of

1. The basic concepts of heat transfer

2. The concepts of conduction, convection, radiation and heat exchangers applici
commercial and industrial use

3. Theapplications of various experimental heat transfer correlations in engineer
applications.

4. Thermal analysis and sizing of heat exchanger.

5. solving problems on different modes of heat transfer which are related to thern
power plants, refrigeration arair conditioning

Outcomes:

After completing this course, the student will be able to:

1. To understand the basic concepts of hiestisfer.

2. To understand the concepts of heat transfer through extesoaiztes.

3. To Familiarize with time dependent heairtsfer and compute convective heat
transfer coefficients in forced, natu@nvection.

4. To understand radiation hashnsfer

5. To understand heatexchangerandmechanismnvolvedin boiling and
condensation.

Unit-I

Conduction: Modes of Heat TransfeLaws of Heat TransferFourier, Newton, Stefan
Boltzmann General conduction equation in cartesian, cylindrical and spherice
coordinates, One dimensional steady state conduction through slabs, hollow cylinde
and spheres with and without heat getiena Effects of variable thermal conductivity

in heat transfer of one dimensional steady state conduction of plate, cylinders a
spheres, Steady state heat transfer through composite slabs, cylinders and sphe
Critical radius ofinsulation.

Unit-11:

Fins: Heat transfer analysis of tips with heat dissipation environAreatangular straight
and pin fins, Application of fin to temperature measurement, unsteady state conduction
Lumped parameter, analysis of a body with negligible internal tempegtadients,
Transient heat transfer analysis of finite slab with specified temperature and convective

boundary conditions, Use of Grober and Heisler charts for solving problems of infinite
slabs, cylinders andpheres.

Unit-llI

Free and forced convetton: Dimensional analysis and its use in free and forced
convection, Buckingham theorem, Physical significance of different dimensionles
numbers, Application of Voiarman integral equation for the analysis of thermal
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boundary layer in forced convextn o f flat pl at e, Reyn
plane surfaces, calculation of heat transfer for flow over plaigsders spheresand
for flow throughtubesin free andforced convectionusingempiricalformulae.

Unit-1V

Radiation: Definition of absorptivity, reflectivity and transmissivity, Concept of black
body and emissivity. Kirchoffs | aw, Pl
and Steffan Boltzmann law, Monochromatic and total emissive power, radiant hei
exchange between two grayrfaces, Shape factor, Thermal circuit for radiant heat
exchange between infinite parallel plates and between concentric, cylinders, Enclosu
with black and gray surfaces, Radiation shields andation surfaces.

Unit-V
Heat Exchangers: Classifiation and applications of heat exchangersindustry,

Analysis and design of counter flow and parallel flow heat exchanger, Fouling factor
solving problems for multi pass heat exchanger using non dimensional parploester

Change of PhaseBoiling-pool boiling regimes nucleate pool boiling, effect of surface
wettability on bubble contact angle, Critical heat flux, boiling in forced convection,
Condensation: Film condensation, Drop wise condensation, Condensation fily
thickness, Heat transfer cdefént in film condensation.

Suggested Reading:

1. Hol man, J.P., fAHeat Transfer o, McGra

2. Rajput, R. K., fAHeat and Mass Transfe

3. Yadayv, R., Sanjay. aman®Rfagrayd, cdrtan
Allahabad, 2004

4. Sachdeva, R.C., AFundamentals of Engi
International (P) Ltd Publishers, New Delhi,

5. Arora, S.C. and Domkandwar ., AA co&r

Sons, New Delhi, 2004.
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CAD/CAM
PES11ME
Instruction: 3 periods per week Duration of SEE: 3 hours
CIE: 30 marks SEE: 70 marks
Credits : 3
Objectives:

1. To introduce the conpés of CAD and advanced modelibgchniques

2. To help the students in understanding the functioning of computer numerical ¢
machine tools and also in writing programs for operating e hines.

3. To help the student in understanding advanced manwifagtconcepts like Group
technology, flexible manufacturing systems, Computer aided Process Planning
Computer aided quality control, Artificial Intelligenetc.

Outcomes:

The Students will be able to

1. Understand the fundamental applications of compatdesign, manufacturing and
geometric transformation techniquesdAD

2. Develop mathematical Model for curves, surfaces, solid models and understarn
fundamental concepts of Finite Elemémalysis

w

Write CNC Part program for manufacturiogmponerg

4. Understand the concepts of Machining Centres, adaptive control and as well g
fundamentals knowledge obbotics

5. Understand the working ofarious components of an modern manufacturing
systems

Unit-|

CAD Fundamentals, Product life cycle in convendb and computebased
manufacturing system, Hardware integration and networking. CAD Software
Definitions of system software and application software. Graphic Standards an
Exchange Formats. CAD database and structure.

Unit-II:

Geometric modeling:-B wire frame modeling: wire frame entities and their definitions,
Interpolation and approximation of curves, synthetic curves and curve fitting
Definitions of cubic, Bezier, and-Bpline curves. Surface modeling: Definitions of basic
surfaces, surface ofevolution, blends, intersection, and Cubic, BezierspBne
surfaces. Solid Modeling: Solid entities, Boolean operationgemB and Grep
approaches. Feature based modeling: Concepts and applications, Assembly modeling
Unit-lll

Numerical Control of mdune Tools: Features and elements of NC. Positional, paraxial
and contouring types. Definitions of axes, punched type, formats of tape preparatio
Definitions of interpolation, pogtrocessor, preparatory and miscellaneous functions,
canned cycles, tookhgth and cutter radius compensation. Manual and computer aide
part programming (APT) for simple components. Programming with MACROS.

Unit-IV

CNC, DNC and adaptive control systems. Their types, typical configurations an
relative features. Industrial Rots: Classification based on manipulator configurations,
relative characteristics, Online and offline programming methods, controls and drive
applications.

Unit-V
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Group Technology: Organization, G.T. layout, part classification and coding, CAPP
Variant and Generative approaches and their relative features. Computer Aided Qual
Control: Computer in quality control, Contact and +wamtact inspection, optical and
nonoptical computer aided testing, Experts systems. Atrtificial intelligence, CAD/CAM
integration

Suggested Reading:

1. Ibrahim Zeid, "CAD/CAM, theory and practice", McGraw Hill Inkl.Y.1991.

2. Grover, MP and Zimmers E.W., "CAD/CAM", Prenctice Hall of India89.

3.Rao P.N., Tiwari N.K., Kundra T.K., "Computer Aided Manufacturing", Tata
McGrawHill, New Delhi, 1993.

4. RadhakrishnarP, Subramanyan. S, Raju. V, "CAD/CAM/CIM", New Age
international (P) Ltd., 2nd Edr2004.
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AUTOMOBILE ENGINEERING

PE512ME
Instruction: 3 periods per week Duration of SEE: 3 hours
CIE: 30marks SEE: 70 marks
Credits : 3
Objectives:
The objectives of this course is to impart knowledge of
1. Understand the Working of Fuel, Ignition, and coolBgstems.
2. Understand the Working of Lubricati@md ElectricalSystems
3. Understand the Working of Suspension, Steering and Bregystems.
4. Understand the Working of Pow&ransmission.
5. Understand the Necessity of Pollution Control &@intenance.
Outcomes:

After completing this course, the studevill be able to:

1. Generalize the different types of automobiles, list the engine components, df
the functioningof IC enginesand classify the fuel supply systemfor S.I and C.|
engines

2. Differentiate the types of lubrication system; identify diffiet lubrication anc
cooling systems used in vehicles. Classify ignition system and descril
functioning of battery and automobile air conditiongygtem.

3. List the salient features of different steering mechanisms, describe the import:
whed alignment and wheel balancing, describe the importance of diff
suspension systems and shock absorbers usedaut@mobile

4. Identify different components in power transmission system design a S
components, or process to meet desired nestthsin realistic constrains such
economic, environmental, health and safety, describe about bisjstem

5. Adapt techniques, skills and modern engineering tools necessary to cont
pollution, record the automobile parts maintenance, designbaid component;
and system to reduce pollution of automobigicles

Unit-|

Types of automobiles: Normal, Hybrid and Hydrogen fuel vehicles. Engine location an
its components, chassis layout, crank shaft proportion, firing order, piston and pistc
rings, cylinder liners, valves and operation mechanism, inlet and exhaust manifold
carburetion and fuel injection system, mechanical fuel injection system & electronic fue
injection system.

Unit-11:

Lubricating systems: Wet sump, dry sump and pedystems, and Cooling systems:
Water pumps, radiators, thermostat control anti freezing compounds. Types of Ignitid
systems, modern ignition systems, types of batteries and charging systems, start
motors, lighting and electrical accessories, automaltieonditioning.

Unit-11l
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Steering systems: Linkage arrangements and its components modified Ackerm
linkage, wheel alignment, caster and camber. Rack and pinion assengoignt trends
Wheel and tyres: Tyre construction, specification. Tyre wear eaugses, wheel
balancing, types of suspension system, independent suspension coil and leaf sprir
torsion bar, shock absorbers.

Unit-1V
Power Train: Clutches, gear and gearbox manual, -aatomatic and automatic
gearboxes. Torque converter, propefibaft, universal coupling differential, fewheel

drive system.Brake systems: Description and operation of hydraulic brake, leading a
trailing shoe layout, disc brakes, master cylinder, hand brake linkage, recent trends.

Unit-V
Maintenance: Pollutiorcontrol, trouble shooting and servicing procedure overhauling,
engine tune up, tools and equipment for repair and overhaul, testing equipment, polluti

control technologies used for petrol and diesel engines, types and study of cataly|
converters, Ewrnorms 2 & 3 and Bharat Normgecenttrends.

Suggested Reading:

1. Crouse & Anglin, O6Automotive Mech
Ltd., New Delhi, Tenth edition2004..

(al)

2. Kirpal Singh, fAAutomobil e Engi behe

-

3.Joseph Heitner, OAutomotive WMechar

4, C. P. Nakra, fABasic Automobile Engi
Ltd., New Delhi,2003
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INDUSTRIAL ENGINEERING

PE513ME

Instruction: 3 periods per week Duration of SEE: 3 hours
CIE: 30 marks SEE: 70 marks
Credits : 3

Objectives:

1. To learn the concept dlanagement.

To understand role of Production Planning and Contrividaostry.

To learn various material procuremeplicies.

To understand importance of quality control and varmeghods.

a R e n

To interpret the role of Decision theorylimdustry.

Outcomes:
After completing this course, the student will be able to
1. Explain various apprches for industrial management. Able to infer concept of
management in human resoudmmain
2. Apply Philosophy of Production Planning and Control in Industry and control the acti
in delivering the products ithme
3. Determine the optimum requiremesftinventory by developing the various quantitative
models.
4. Develop various models or methods for ensuring the required quality of the products
processes.
5. Elaborate the role of Decision theory and apply various approaches under Uncertain
Risk canditions

Unit-|

Management: Introduction to Management, Scientific Management, Systems approac
Management, MBO, and Decision Making Process.

Personnel Management:Functions of personnel management, types of training, J
evaluation and Merit ratingCollective bargaining and labour participation in managemen
Unit-11:

Production Planning & Control: Definition, Objectives, Importance and Functions o
Production Planning & Control.

Production Control: Routing, Scheduling, Dispatching, Follayp ard progress Report.
Unit-lll

Inventory Control: Importance of inventory control, types of inventory models Invento
costs deterministic inventory models Basic EOQ models, production model with
shortages, Purchase model with instantaneous replenishnekmtith shortages production
model with shortages Inventory model with pribeeaks,Fixed order quality system,
periodicreviewsysteminventorymodelwith probabilisticdemand.

Unit-1V
Quality Control: Concept of quality, evolution of quality contrassignable and chan

causes of variation, Variable Control charts (X and R charts)
Attributes control charts: P chart and C chart
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Acceptance Sampling Single Sampling, Double Sampling and Multi sampling plans
OC curves of single
Unit-V
Decision Theory: Introduction, Decision, Decision Making & Decision Theory, Types of
Decisions, decision making process, Types of Decision m&argonment:

Decision making under Uncertainty Criterion of Optimism or Maximax, Criterion of
Pessimism or Maximin, Mimnax decision criteria

Decision making under Risk:Expected Monetary Value(EMV), Expected Opportunity
Loss (EOL) Criterion & Expected Value of Perfect Information(EVPI) Criterion
Decision Trees

Suggested Reading:

1. M. Mahajan, @l ndus tordiualt i Bbmg iMaeneargiemme na

New Delhi

2.S. K. Sharma and Savitasarma, Al ndust
SK Kataria& Sons, New Delhi.

3.S.D. Sharma, AOperations Resear cho,
4. S Kal avat &t i, oM©®pResearcho, Vikas Pub
5. V. K. Kapoor, #fAOperations Researcho,
6. SK Sharma &Savita Sharma, 0 A cour se

Management o, S K Kataria& Sons, 2008
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THERMAL ENGINEERING LAB -l

PCA55ME

Instruction: 2 periods per week Duration of SEE: 3 hours
CIE: 25 marks SEE: 50 marks
Credits : 1

Objectives:

1.

Determining thermal conductivity of an insulating p@wd in  composite slab ¢
cylinder. The concepts of conduction, convection, radiation and heat exch
applicable for commercial and industrigde

Evaluating the heat transfer coefficients under natural convection and forced con
phenomena Thenal analysis and sizing of heaxtchanger.

determining the necessary constants pertainingdtation

understanding the working principles of axial flow fan and its overall efficiency

estimating overall efficiency of a centrifugal compressors andgpreslistribution ove
cylinder and an aerofoil section on turimachines.

Outcomes:

After completing this course, the student will be able to:

Interpret the link between refrigeration effects, work done and COP of the sy
describe diffeent methods adopted to evaluate COP, list the different psychror
processes and describe how those processes caaibined

Calculate the overall efficiency of centrifugal blower and axial flow fan at diffe
volume flow rates, show the variatioof overall efficiency with load and spe¢
graphically To understand radiation heat transfer, heat exchangers and mec
involved in boiling and condensation.

Identify the various components of low speed wind tunnel, plot a graph sh
variation d pressure over the entire length of aerofoil blade and also evaluate the
drag coefficient values for a given aerofoil blade at different angéssign

Describe the modes of heat transfer, calculate thermal conductivity, heat t
coefficient subjected to natural and forced convection environment and S
Boltzmann constant value of thernmatliation.

Express the working principle of heat exchangers and its application in reg
calculate thd. MTD andeffectivenesf a given heatexchangerfor both paralleland
counterflows.

List of Experiments:

1. Determination of thermal conductivity of metal bar

Determination of thermal conductivity of composite wall.

win

Determination of the efficiency of pifin subjected to natural andrfred
convection

Determination of effectiveness of parallel flow and counter flow heat exchal

Determination of emissivity of given test plate

Determination of Stefan Boltzmann constant.

Determination of COP of the Air conditioning system

© N oA

Determinaton of percentage relative humidity and study of humidification ar
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dehumidification process in Air Conditioning systems

9. Determination of COP of refrigeration systems using capillary tube/ thermo:
expansion valve

10. Determination of overall efficiencyf @entrifugal blower

11.Determination of overall efficiency of axial flow fan

12. Pressure distribution on symmetrical and4sgmmetrical specimen in wind
tunnel

13.Measurement of lift and drag force of the models in wind tunnel test section

14. Study ofNozzles

Note: At least ten experiments should be conducted.
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DYNAMICS OF MACHINES LAB

PC456ME

Instruction: 2periods per week Duration of SEE: 3 hours
CIE: 25marks SEE: 50marks
Credts : 1

Objectives:

1. Tounderstandheeffectsandimportanceof kinematicanddynamicanalysisof
mechanisms

2. Tounderstan@ffectsandanalysisof Singledegredreedomvibrationsystems

3. To study the gyroscope, governors aaohs

4. To carryoutthestaic anddynamicanalysisof four barmechanismanddrives

Outcomes:

1. Evaluate performance characteristics of centrifugal governors and compare the
sensitivity

2. Estimate the Gyroscopic couple and its effect on a Precessing rotating membe

3. Determine thanagnitude, location and orientation of a balancing mass required
balance the unbalance rotating system and verify the static and dynamic balan

4. Sketch the CAM profiles for different combinations of CAM and Follower and
examine the operating speladit for each combination.

5. Determine the time response of single and-tlegree freedom systems with free &
forced vibrations and evaluate the critical speed of the shatft.

List of Experiments

1. Centrifugal Governors: Experiment on Performance Chaniatit Curves.

2. Estimation of Gyroscopic Couple & Understanding of Gyroscopic Effects on a rote
disc.

. Static and Dynamic Balancing of Rotating Masses.

3
4. Determination of Moment of Inertia of Connecting Rod by compound pendulum
method.

5. Damped and Undaped Torsional Vibrations of Single and Double Rotor System.
6. Single DOF (Degrees of Freedom) of Spring Mass Damper System. (Damped anc
Undamped Systems).

7. Free and Forced Vibration of Simply Supported Cantilever Beam.

8. Dunkerley Method to Find Fundamenkkquencies.

9. Critical Speed of Shaitvhirling.

10. Modal Analysis of Beam.

11.Cam Analysis of Cams.

12. Any Experiment explaining dynamic aspects of mechanical systems.

13. Determination of Moment of Inertia of Flywheel.

14. Experiment with Bifilar System.

15.Model anaysis of disc.

Demonstration Experiments( Candét be all ocated in fina

1. Velocity Ratios of Simple, Compound, Epicyclic and Differential Gear Trains.

2. Virtual Lab Experiment T Governors.

3. Virtual Lab Experiment IT Natural Frequency of Cantilevbeam.

Note: Minimum ten experiments should be conducted in the semester.
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Suggested Reading:

1. S.S. Rattan, Theory of Machines, Tata McGraw Hill, 2010

2. John J.Uicker, Jr. G o rd o n, R.Pennock, Joseph E.Shigley, Theory of Machines
Mechanisms, Oxfortniversity Press, 2003.

3. Lab manual supplied by department.
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FLUID MECHANICS & HYDRAULIC MACHINES LAB

PC45/ME

Instruction: 2 periods per week Duration of SEE: 3 hours
CIE: 25 marks SEE: 50 marks
Credits : 1

Objectives:

Students able to understand
1. the working of pumps of different kinds and their behaviour.
2. the working of turbines of different kinds and their behaviour.
3. the theory of working of various flow measuring deviceg their utility in industry.
Outcomes:

After completing this course, tlstudentwill be ableto:

1. Practice and experiment on different types of turbines and analyse their
performanceatrated and off desigoonditions.

2. Investigateahroughexperimentabn differenttypesof pumpmodelsand estimate
their performance.

3. Apply thepriniciple of different flowmeasuringnstrumentsandtheir
adoptabilityto theindustry.

4. Develop the hydraulic circuits to catie needs of thendustry.

List of Experiments:

Performance and characteristic curves of Self Priming pump
Performance and characteristic curves of Centrifugal/ Submergible pump
Performance and characteristic curves of Reciprocating pump
Performance and characteristic curves of Gear pump
Impactof Jets on Vanes

Performance and characteristic curves of Pelton Wheel
Performance and characteristic curves of Francis Turbine
Performance and characteristic curves of Kaplan Turbine

To determine coefficient of discharge of venturi meter

10.To determie coefficient of discharge of orifice meter

11. Study of Hydraulic Circuits

12. Study of pneumatic Circuits

OO|NoO A WM
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SCHEME OF INSTRUCTION & EXAMINATION
AICTE Model Curriculum
B. E. VI'i Semeste(MECHANICAL ENGINEERING)
(Proposed for the Academic year 202Q021)

Scheme of Scheme of
Instructions Examination
X
NS(') ngésee Course Title g § S 2| Credits
' L | T |PD § % | CIE |SEE|G 2
© 3 Ac
I
Theory Course
1 |PC413ME |Machine Design 3|-]-]13|3]|7]|3 3
2 |pcaiave |Metal Cutting and 3|-|-|3|3|7m]|3]| 3
Machine Tools
3 |PC415ME |Finite Element Analysiq 3 - - 3 |130]|7] 3 3
4 |PE52ME |Professional Electiv#l 3 - - 3 13|71 3 3
5 |PE53ME |Professional Electivéll | 3 | - - 3 130|701 3 3
6 |OE6L Open Electivel 3|-]-]13]3]|7]3 3
Practical / Laboratory Course
7 |pcassME Metrology and Maching 2|2 > | 25 |50 3 1
Tools Lab
8 |Pcasome |Computer Aided | -]2|2|25|50|3] 1
Engineering Lab
9 |PW701ME |Summer Internship* 50 2
Total 22
ProfessionalElective-11 ProfessionalElective-ll |
S. | Course Course Title S. Course Course Title
No. | Code No. Code
1. | PE5S21IME | Thermal TurbdMachines| 1. | PE53IME | Composite Materials
2. | PE52ME | Production ang 2. Product Design And
. PES32ME .
Operations management Process Planning
3. | PE523ME | Design For Manufacture| 3. | PERB3ME | Power Plant Engineisig

Open Electivel
S. No.| Course Code Course Title
1 OEGLIME Industrial Robotics (Not for Mecltngg students)
MC: Mandatory Course BS: Basic Science ES: Engineering Science
L: Lecture T: Tutorial P: Practical D: Drawing

CIE: Continuoustternal Evaluation SEE: Semester End Examination (Univ. Exam)
Note: 1. Each contact hour is a clock hour

2..The duration of the practical class is two hours, however it can be extended wherever

necessary, to enable the student to complete theieque.
* At the end of VI semester students should undergo Summer Internship. Credits for
Summer Internship will be awarded in VIl semester
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MACHINE DESIGN

PC413ME

Instruction: 3 periods per week Duration of SEE: 3 hours
CIE: 30 marks SEE: 70 marks
Credits : 3

Objectives:

1. Importance of helical coil springs and leaf springs in mechasigstems

Understand the design of gears such as spur, Helicdbewelgears

How to applydesign concepts in bearimigsign

2
3
4. Importance of design procedure in designing IC engmmaponents
5. Utilization of curved beams on mechanicamponents

Outcomes:

1. Analyze helical coil springs and leaf springs for mecharggatems

Evaluate kinematiaansmission systems usiggars

Select bearing system for specifipplications

2

3

4. Design various IC engineEomponents

5. Determine load carrying capacity of curvieeams

Note: Standard Design data book is allowed in University exam.

Unit-|

Mechanical Spngs: function of springs, Types of springs and materials used
Eccentric, Buckling and Surge of Compression Sprifyess, Energy anDeflection

of Helical SpringsSprings in Series and Parallel connection, Concentric or Compositg
Springs Leaf Sprirgs: Construction of Leaf Springs Equalized, Stress in Spring Leaves
(Nipping)

Unit-II:

Gears: Types of gears and materials used. Standardedorspecifications. design

of Spur gears, Helical anBevel Gearsbasedstrengthcriterion -Lewis equation,
WearconsiderationsStatic anddynamictoothload, Typesof gear tooth failure and
preventivemeasuresProportions and force analysis of worm gears.

Unit-111

Bearings: Materials used for Bearings. Classification of Bearings. Viscosity of
Lubricants Thery of Hydrostatic and Hydrodynamic lubrication. Design of sliding
contact bearingsfor axial and thrust loadRolling Contact BearingDifferent

types of rolling element bearings and their constructional defddsic and

Dynamic load carrying capagjtLoadlife relationshp.

Unit-IVvV

I.C. Engine Parts: Design of piston, connecting rod and crank s¥adtsthe crank

is at dead centre.

Unit-V

Curved beams: Theory of bending of members with initial curvattgetangular,
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circular and Trapezoidakections. Design of crane Hooks, Machine frames aolh@ps.

Advantages and Disadvantages of Chain Drive over Belt or Rope Drive. Terms Used ir
Chain Drive. Classification of Chains. Velocity Ratio of Chain Drives.

Suggested Reading:

1. V. B. Bhamdar of M2ae hi ne EHél Publn3rds o
Edn. 2010.

2.J.E. Shigley & Charles R. Mi schke
McGraw-Hill.,6th ed.2010.

3. P. Kannaiah, Machine Design, Sieéch Publ., 2009.

4. P.C. Sharma & D.K. Aggarwal, "MachineeBign", S.K. Kataria & Sons, 10th
edn, 2003

5 V. B. Bhandari, ADesi gn Dat &l Bublo k
2019

Data Handbook:

1. K. Bal aveera Reddy and K. Mahadevar
Engineers i n Si{"EdiiondCBSRublishers & Distributors, 018,

2. Design Data: Data Book of Engineers By PSG College.

Note : Solution of Numerical problems using Design data book should be practiced
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METAL CUTTING & MACHINE TOOL S

PC414ME

Instruction: 3 periods per week Duration of SEE: 3 hours
CIE: 30 marks SEE: 70 marks
Credits : 3

Objectives:

1. To learn the tool material, geometry and mechanics of metal cutting for turning,
drilling and milling.

2. To know the heat distribution, tool wear, tool life, and machinability

3. To learn the principle and working of various machine tools like lathe, shaper, pla
milling, drilling and grinding machines etc.

4. To learn various types of fixtures, conventionad anconventional machining
processes.

Outcomes:

1. Understand the cutting tool geometry, mechanism of chip formation and mechar
orthogonalcutting.

2. Understand the thermal aspects of metal cutting, influence of tool wear on tool Iij
machinability

3. Identify basic parts and operations of machine tools including lathe, shaper, plar]
milling, drilling, and boringmachines.

4. Design locating and clamping devices to producermponent.

5. Understandhe principlesof variousfinishing processeandgea manufacturing
processes

6. Understand the principle and working of variausconventional machining processg

Unit-

Cutting Tool Materials: High carbon steel, HSS, Stellites, Carbides, Coated carbi
Diamonds, Tool material propertieBpol Geometry. Nomenclature of single point cutting
tool by ASA & ORS systems. Geometry of drills, milling cuttéhjp Formation: Types
of chips, BUE, Chip breakersfachining: Orthogonal and oblique cutting, Mechanics ¢
met al cutting, M e angleh Sotutiods ©f Merohant gng lieaShafelS h ¢
Unit-11:

Thermal Aspects of Metal Cutting: Sources of heat and heat distribution, various
methods of measurement of temperature, Cutting fluids and applicafiook\Wear,

Tool Life and Machinability: Typesof wear, mechanism of tool wear, Tool life &
Machinability, Machinabil ity Ecomanex of T
Machining: Optimum Cutting Speeds for maximum production rateramdmum cost.

Unit-llI

Machine Tools: Constructional features drspecifications of machine tools, various
operations on Lathe, Types of Lathespstan and turret Lathes; Drilling, Milling and
Boring machines. Indexing methods, differences between shaper, planer and slotter,
Tool holding and work holding devices Qlireturnmechanisms.

Unit-1V

Grinding Machines: Types of grinding, Abrasives and bonds used for grinding wheels.
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Specification and selection of grinding wheels; Broaching, Lapping, Honing, Polishing
Buffing, Super Finishing anBurnishing.

Screws andGear Manufacturing: Tapping, Chasers, Thread rolling, Thread milling,
Thread grinding. Gear shaping, Gear hobbing, Gear shaving and grinding.

Unit-V

Jigs and Fixtures: Design principles for location and clamping. Quick clamping devices
Types of Jigs ahfixtures. Applications of Jigs arféixtures.

Unconventional Machining: Principle of working, merits, demerits and applications
of USM, AJM, EDM, ECM, LBM ancEBM

Suggested Reading:

1. B.L. JuneJa and Shekon, "Fundamentals of Metal Cutting & MacHinets", Wiley
Eastern Ltd. 1987.

2. P.N. Rao, "Manufacturing Technologyetal Culling & Machine Tools", Vol. 2, Tata
McGraw Hill Education Pvt. Ltd, 2010.

3. Amitab Ghosh and Mallick, "Manufacturing Science", Affiliated East West Press 1

4. P.K Misha, "Non Traditional Machining Processes", Narosa Publications, 2006.

5. V. K. Jain AAdvanced Machining Process

6. A. Bhattacharyya, fAMetal Cutting The
Ltd. Calcutta, 1996.

7. StephanRdhavi ch, AGear Manufacturingo, CE
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FINITE ELEMENT ANALYSIS

PC413ME
Instruction: 3 periods per week Duration of SEE: 3 hours
CIE: 30 marks SEE: 70 marks
Credts : 3
Objectives:
1. Equip the students with the Finite Element Analysis fundamentals and formulations
2. Enable the students to formulate the axial, truss, beam and 2d problems
3. Enable the students to formulate the heat conduction and dynamics problems
4. Able to understand use of numerical integration and Gaussian quadrature
5. Enable the students to perform engineering simulations using FE software (ANSYS)

Outcomes:

By the end of this course, the students will be able to

1.

Summarize basic equations of elasy and formulate finite element modelling of one
dimensional element using Potential energy approach.

2.

Formulate finite element modelling of truss and frame elements along with the conce
transformation from local to global matrices.

. Interpolate Hermitian shape function of beam element in natural coordinate system.

3
4.

Develop stiffness matrix for a plane stress & plane strain conditions on a CST,
Axisymmetric elements by interpolating shape functions in natural coordinate system

Formulate finite e#dment model to steady state heat transfer analysis using one & two
dimensional elements.

Formulate mass and stiffness matrices of 1D & beam elements to establish Eigen val
&Eigenvectors using Lagarangian and Hamilton principles

Unit-I

Introduction: Introduction to Finite Element Method for solving field problems, Stress a
Equilibrium, Boundary conditions, Strain, Displacement, St&isain relations.
One dimensional problems:Finite element modelling coordinates and shapes functiot
Potential Eergy approach: Assembly of Global stiffness matrix and load vector, Fir
el ement equations, Treat ment of bound
shape functions.

Unit-II:

Analysis of trusses and framesElement stiffness matrix for a trusseember, Analysis of
plane truss with two at each node. Analysis of frames with two translations and a rotat
degree of freedom at each node, Analysis of Beams: Element stiffness matrix for two
(two degrees of freedom per node).

Unit-lll

Finite element modelling of two dimensional stress analysis with constant strain trian
and treatment of boundary conditions. Finite element modelling esyamxmetric solids
subjected to axsymmetric loading with triangular elements.

Unit-IV

Two dimensioal four noded isgparametric elements and numerical integration. Stea
state heat transfer analysis: One dimensional analysis of a fin and two dimensional an
of thin plate, Analysis of circular shaft subjected to torsion.
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Unit-V

Dynamic Analysis: Formulation of finite element model, element matrices, Evaluation
Eigen values and Eigen vectors for a stepped bar and a beam, Time dependen
problems: Application to one dimensional heat flow in a rod. Introduction to finite elem
formulation of three dimensional problems in stress analysis, Convergence requirem
Introduction to Finite Element Analys8oftware.

Suggested Reading:

1. G. Ramamurthy, Applied Finite Element Analysis, |.K. International Publishing Ho
Pvt.Ltd., New Delhi, 2009

2. Tirupathi R, Chandraputla and Ashok D Belagundu, Introduction to Finite Element
Engineering, PHI,1997.

. Rao S S, The Finite Element Method in Engineering, Pergamon Press, 1989.

3
4. Segerlind L J, Applied Finite Element Analysis, Wiley Eastern, 1984.
5. Reddy JN, An Introduction to Finite Element Method, McGitdiN, 1984.

107



For the academic years 202024
THERMAL TURBO MACHINES

PES521ME

Instruction: 3 periods per week Duration of SEE: 3 hours
CIE: 30 marks SEE: 70 marks
Credits : 3

Objectives:

1. Understand isentropic flow for variable areas and relations

2. Understand and apply fanno flow, Rayleigh flow and shock flow.

3. Understand centrifugal and axial flow compressor with velocity triangles

4. Understand and alyae impulse and reaction steam turbines with velocity triangle
5. Understand and analyze gas turbines and rocket propulsion.

Outcomes:

1. Analyze situations of Thermal gradients in Turbo machines and apply the situa
fluid flow analysis with energyanversion principles for work transfer.

2.Develop knowledge about working principles of work absorption and |
producing situations

3.Understand applications of Thermodynamics with fluid flow behavior
compressibility effects

4. Attain knowledge b Power production using External combustion engines,
methods of improving efficiencies

5. Demonstrate the learnt fundamentals in applying for real time situations st
undertaking final dissertation projects on Thermal turbo Machines and ptamés
with knowledge of International standards and testing.

6. Establish and compute one dimensional thermodynamic analysis of Compr
Turbines (both for air & Vapour working fluids) and analyzing using velg
triangles for single and multi stages.

Unit-

Introduction to compressibleflows: Speedodf propagatiorof pressuravaves Machnumber,
Acoustic velocity and Mach cone, limits of compressibility,pressurefield dueto a moving
sourceof disturbancepnedimensionacompressibldélow.

Isentropc flow with variablearea,Mach numbervariation, Arearatio as function of Mach
number flow throughnozzlesanddiffusers.

Flow in constantreaductswith friction-Fannoflow, variationof flow propertiesyariationof
Machnumberwith ductlength,isothermalflow with friction.

Unit-11:

Flow in constant area duct with Heat Transfer, -The Rayleigh liner, Rayleigh flow

relations,variationof flow propertiesMaximum heattransfer.

Flow with ShockWavesDevelopmenbf Normal Shockwaves,governingequdions, Prandtl
-Meyerrelation,RankineHugoniotequationsStagnatiorpressureatio acrossshock.

Unit-111

Blade nomenclature of an aerofoil, Rotodynamic compressors:Introductionand general
classification,Comparisonof Reciprocatingand Rotary compessors/Positive displacemen
Rotary compressorsFlow through rotary compressorsStatic and total head quantities,
Thermodynamicyclesandwork done,calculatiorof variousefficiencies.Velocity diagrams
and prewhirl. Euler equation for energy transfer betweenfluid and rotor, Analysis of

Centrifugal compressorsand analysisof axial flow compressorsChocking, Surging and
Stalling.

Unit-1V
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SteamTurbines: Classificationflow overblades pressurevelocity variations,Compounding
of steam turbines pressure compounding,velocity compoundingand pressurevelocity
compoundingJmpulseturbinewith severalbladerings, Nozzle efficiency, Blade efficiency
and Gross stageefficiencyof Impulse turbine, Velocity diagramsfor Impulse turbineDe
Laval Turbine, blade efficiency of Impulseturbine, Optimum blade speedratio, Maximum
work doneand bladeefficiency of Impulseturbine, Degreeof reactionof Reactionturbine,
ParsonReactionturbine, Velocity diagramfor ParsonReactionturbine, blade efficiency of
Pason Reactionturbine, Maximum work done and blade efficiency of ParsonReaction
turbine,Heightof bladesof Reactionturbine,Balancingof Endthrust.
Unit-V
Gas Turbines: Applications and Classification of Gas Turbines constantpressureand
constantvolume gasturbines,Joulecycle-configurationdiagramand tempentropydiagram,
Thermal efficiency of Joulescycle, Maximum pressureratio in termsof temperatureatio,
optimum pressureratio for maximum work output with and without consideringmachine
efficiencies, Improvementof gas turbine plant performance Inter-cooling, Reheatingand
RegenerationSimpleProblemson Joulecycle.
Air Craft Propulsion: Air craft enginetypes,air craft propulsiontheory, Turbo jet engines,
RamjetenginesPulsejet engines,RocketPropulsion:Typesof PropellantsTypesof Rocket
enginesRocketpropulsiontheoryRocketapplications.

Suggested Reading:

1. Yahya S M, Fundamentalsof CompressibleFlow, New Age International Publishers, Third
Edition, 2007.

2. MathurML, & MehtaF S, ThermalEngineeringJainBrothers New Delhi, 2003.

3. DennisG ShepherdAerospacdPropulsion,ElsevierPublishingCompanyNew York, 1995.

4. CohenHRogersG F C, SaravanaMuttdd | H, Gas Turbine Theory,Longman5th Edition, New
York, 2004.

5. GaneshanV, GasTurbines, TataMe GrawHills, New Delhi, 2003

o

Yadav,R Steamand GasTurbines,CentralPublishingHouseltd, Alllahabad,2003.
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PRODUCTION AND OPERATION MANAGEMENT

PES22ME

Instruction: 3 periods per week Duration d SEE: 3 hours
CIE: 30 marks SEE: 70 marks
Credits : 3

Objectives:

1. To understand the concept of Production & Operatibarsagement.

To understand role of work study and work measuremendustry.

2.
3. Tolearn use of forecasting and various methods of
4

To understand importance Aggregate planning, Materials Requirement Planning fo
Industry.

5. To understand Project Management approaches in completitiojett.

Outcomes:

1. Explain various types of Pradtion Systems, develop suitable layout for a gplent

2. Develop various methods for work study and apply suitable Recording techn
Develop standard procedures and time forojherations.

3. Explain necessity of Forecasting and various methods DEitelop suitable quantitatiy
forecasting technique for the given past data. Compare accuracy of models in cor
with forecasterrors.

4. Explain Aggregate planning & Mater scheduling, Materials Requirement Pla
Processes. Develop quantitative mieder Material requirement and resources base|
timespan.

5. Elaborate the usages of PERT/CPM techniques for a give project and develop !
guantitative model for the project in successful competition by identifying the

constraints for start @hendof process activities.

Unit-|

Production & Operations Managemert: Introduction, Types of production Systems. Job
shop, Batch, Flow shop.

Plant location and layout Factors affecting plant location, Break even analysis, plant

layout objectives, Tygs of layouts, merits and demerits.

Unit-11:

Work Study: Introduction to method study, Steps in method study, Recordin
techniquesFlow process chart, String diagram, Therbligs, Principles of motion econom
Work measurement Stop watch time study, Stdard time calculation. Work samplin
procedure, applications, advantages and disadvantages, Wages and incentives,

incentive plans.

Unit-lll

Forecasting: Introduction, Forecasting objectives and uses, demand patterns, Qualitz
models Marketsurvey, Delphi Tech, Quantitative models, Moving average, Weight
moving average, Simple exponential smoothing, trend adjusted exponential smoot
Least square method, Simple regression, multiple regression.

Forecast errors: Mean absolute Deviation (MB), Mean Square Error (MSE), Mean
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Forecast Error(MFE), Mean absolute percentage error (MAPE).

Unit-1V

Aggregate Planning and Master Scheduling:Introduction, objectives of aggregate
planning, Cost in aggregate planning, Strategies in aggregate plakfasggr production
scheduling.

Materials Requirement Planning MRP 1 Importance of MRP, MRP system inputs anc
outputs, MRP calculations

Manufacturing Resource Planning MRP 2 & Enterprise Resource Planning (ERP):
Features of ERP packages like SAP, BANN, Fegpft etc.,

Unit-V

Project Management: Project management: Network fundamentals, difference betwe
PERT/ CPM Scheduling t he activities.
Determination of ES and EF in the forward path. LS and LF in backvwatt.
Determination of critical path. Free float, independent fldatal float, Program evaluation
and review technique, crashingreftwork.

Suggested Reading:

1. Joseph MonkQperations ManagementMH Publishers, New Delh2004.

2. Buffa Elwood SModem Production / Operations Managemedvhn Wiley
Publishers, Singapore, 2002.

3. Everett E Adam, Jr and Ronald J. EbBripduction and Operations Managemén{
Concepts, Models and BehavioBf, Ed. 1998, (EEE), Prentice Hall of India(P)
Ltd., NewDelhi.

4. Panneer SEperatanmRdiearcii Second Edition,
New Delhi, 2006.

5. S. D. S Dperatioes,Resfarch, Kedar nnath, R2009a
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DESIGN FOR MANUFACTURE

PES23ME

Instruction: 3 periods per week Duration of SEE: 3 hours
CIE: 30 marks SEE: 70 marks
Credits : 3

Objectives:

1. To understand and applications of the basics and working principles of
manufacturing.

2. To grasp the knowledge bhsic mechanical components and design the sim
components.

3. To learn the knowledge of design of different types of machine component
meet varied functional and operational requirements.

Outcomes:

To recognize the strength and mechanical factorsatéls and non metals.

To understand the design of metallic components and its processes.

To understand the advanced design of metallic and non metallic compone

To recognize the design of non metallic assembled mechanical component

To understind the varies assemblies and part design with automation.

e RN

Unit-|

Introduction: General design principles for manufacturability, strength and mech
factors, mechanisms selection, evaluation method, geometrical tolerances, tolerances
and uilization. Economic Use of Raw Materials: Ferrous steel, hot rolled steel, cold fin
steel, stainless steel,non ferrous materials aluminium, copper, brass, non metallic m
plastics, rubber and composites.
Unit-11:

Metallic components desigmetal extrusion. Metal stamping , , spring and wire forms, §
metal parts, cold headed parts, tube and section bends, rolled formed parts, power meg
forging electro forming parts, special forming methods.
Unit-IlI

Metallic components desigiurned parts, machined round holes, drilled parts and milleg

parts. Planned shaped and slotted parts, screw threaded contoured and internal groun
center less ground, Electrical discharged, electro chemical and advanced machine pa

Unit-1V

Non metallic components design: Sand cast , die cast, investment cast and other cast
injection moulded and rotational moulded parts, blow moulded, welded plastic at
ceramics.
Unit-V
Assembled parts design: bolted connections, welded, pants resistance , brazed aq
soldered parts, gear box assembly, bearing assembly, flanged connections, pre

connections, surface finishing, plated parts, Heat treated parts, NC machining ,
technology, low cost automation, computer aidedufasture, product design requirements

Suggested Reading:

Hand book of product design for manufacturing by James G.Bralla, MC Graw Hill Co., 1986.
Knowledge based design for manufacture by K.G. Swift, Kogan page limited, 1987.

Design for manufacturability by David M. Anderson, Productivity Press, 2014.

Design for Manufacturability Handbook, McGraw-Hill Handbooks,1998.
Product Design for Manufacture and Assembly by Geoffrey Boothroyd, CNC Press, 2010
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COMPOSITE MATERIALS

PES31ME

Instruction: 3 periods per week Duration of SEE: 3 hours
CIE: 30 marks SEE: 70 marks
Credits : 3

Objectives:

The objectives of this course are to:

1. Discuss the basic structureafmposites

2. Define Elastic constants and Hyefftermalstresses

3. identify stressstrain relations itomposites

4. Describe the éhaviour and Design wittbomposites

5. Demonstrate the basic equations of pkeading

Outcomes:

On completion of the course the student will be able to:

1. demonstrate knowledge of composites and #taiicture

predict the Elastic constants and Hygrotha&rstresses

w N

analyse the stresstrain relationship icomposites

>

summarise and apply the Design procedure and the fariteea.

o

formulate Plate bending equations for various Boundary conditions of complasie

Unit-I
Introduction: Fibres, Matrix materials, interfaces, polymer matrix composites, met
matrix composites, ceramic matrix composite, carbon fibre composites.

Unit-II:
Micromechanics of Composites:Mechanical Properties: Prediction of Elastic constan

micromechanical approacHalpin-Tsai equations, Transverse stresses. Thermal propert
Hygrothermal stresses, mechanics of load transfer from matrix to fibre.

Unit-IlI
Macromechanics of Composites:Elastic constants of a lamina, relations betwee
engineering constants and veed stiffness and compliances, variation of lamina properti
with orientation, analysis of laminated composites, stresses and strains with orienta
inter-laminar stresses and edge effects. Simplified composite beam solutions. Bendit
laminatedbeans.

Unit-1V

Strength, fracture, fatigue and design: Tensile and compressive strength o
unidirectional fibre composites, fracture modes in composites: Single and multiple frac
de-bonding, fibre pullout and déamination failure, fatigue of laminat®mposites, Effect
of variability of fibrestrength.

Strength of an orthotropic lamina: Max stress theory, max strain criteria, maximum wor
(TsatHill) criterion, quadratic interaction criteria. Designing with composite materials.

Unit-V
Analysis of pates and stressPlate equilibrium equations, Bending of composite plate
Levy and Navier solution for plates of composite material. Analysis of compos
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cylindrical shells under axially symmetric loads.

Suggested Reading:

1. Jones, R. M., omMes ht ai Md&tawe fill GD11963., M

2. Calcot e, L.R., O0The Analysis of La
1969.

3. Whitney. I . M. , Dani el , R. B. Pi pes,
Composite Mat er 1984. s 6, Prentice Hal
4. Hy er . M. W., O6Str-ReisnfAomatgdi €Gompo &i i

Hill Co., 1998.
5. Carl . T. Herakovich, oOMechanics of
1998.
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PRODUCT DESIGN AND PROCESS PLANNING

PE532ME

Instruction: 3 periods peweek Duration of SEE: 3 hours
CIE: 30 marks SEE: 70 marks
Credits : 3

Objectives:

A student shall understand

1. The Product Design and Proc&asictions
2. The essence of innovatiam productdevelopment
3.  The Human Machine Interactiofesrgonomics)
4. The various Intellectual ProperRights
5. The interaction between Design, Manufacturing, QualityMadketing
6. The awareness about overall view of Proddasning
Outcomes:

At the endof the course, the students will be able to

1.

Identify the functions of design of a product in a system in a given situation and s
suitable product; identify the procedure for technological innovation of a product; e
the importance of brainstming and Delphi techniques imnovation

Explain the importance of design, human machine interaction in project selectig
evaluation methods including ergonomansiderations

Explain the importance of research in new product development; desa@ilpeoitess o
patenting including search of patents, patent laws and international code and disct
the scope of IPR for a prodyztent.

Discuss the features of design of a new product with respect to manufacture, quality
and marketing; ansteps to evaluate a new productifaroduction;

Develop processplanning including creating processsheets;explain value engineering
group technology and concurrent engineering in the selection of manufacturing proc

Unit-I

Product Design and rBcess Design functions. Selection of right product. Syster
procedure of product innovation. Factors contributing to successful technological innev
need for creativity and innovation. Techniques of innovation like brain storming and [
technques.

Unit-II:

Project Selection and Evaluation: Function of desigibesign with Human Machin
Interaction (HMI). Collection of ideas and purpose of project. Selection critegaeening
ideas for new products using evaluation techniques. Prisagblergonomics.

Unit-llI

New Product Development. Research and new product development. Patents, def
patent search, patent laws, international code for patateiectual Property Rights (IPR).

Unit-IV

New - Product Planning: Interactioretween the functions of design, manufacture, qualit
testing and marketing. Steps for introducing new products after evaluation. Product
Practice and IndustiyPr oduct Strategies, Anal ysi s

Unit-V
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ProcessPlanning Process planning, process sheets. Selection of manufacturing p
estimation of machining time in various cutting operatichn®stimation of costs fo
manufacture. Value engineering in
product design, group technology, concepts of concurrent enigigeer

Suggested Reading:

1. Niebel BW & DraperAB: Production Design & Process Engg McGraw Hill,
Kogakusha, 1974.

Chitale, A. K & Gupta R.C.,Product Design & Manufacturifdg-PHI, 1997

Harry Nystrom, Creativity and Innovatiof) John Wiley & Sons, 1979

Brain Twiss, Managing Technological InnovatitnPittman Publ, 1992.

Harry, B. Waton, New Product Planning Prentice Hall Inc., 1992

ol AW

G Di eEngneering Designa materials and processing approach Mc Gr a
NY, 2000
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POWER PLANT ENGINEER ING

PES33ME

Instruction: 3 periods per week Duration of SEE: 3 hours
CIE: 30 marks SEE: 70 marks
Credits : 3

Objectives:

Student has to understand the

1. Operation of steam thine and gas turbine powglants

2. About hydraulic power plant, hydrology, dams apdlways

3. Various types of nuclear power plamsluding Pressurized water reactor, Boiling water
reactor, Liquid metal fast breeder reactor and Gas coessdor

4. Thepower planeconomics

5. The environmental and safety aspects of power piatation.

Outcomes:

At the end of the course, the students will be able to demonstrate

1. Select coal and ash handling methods for a coal fired poleset.

Comprehend basic workgrprinciple of steam and gas turbine poplant

2.

3. Classify Dams an&pillways.

4. Demonstrate the basic principles of thenfisdion and fasbreeder nuclear power plants
such as pressurizediater, boilingwater, and heavwaterreactors.

Analyse load fator, capacity factor, average load and peak load on a jpbaver

6. lllustrate the control methods of major pollutants emitted from fdgsilpowerplants.

Unit-I

Introduction to Sources of EnergResources and Development of Power in India. Steg
Power Plant: Plant layout, working of different Circuits, Fuel and handling equipment, typ
of coal, coal handling, choice of handling equipment, coal storage, ash handling systems.
Unit-11:

Combustion ProcessProperties of coaloverfeed and underfeddel beds, traveling grate
stokers, spreader stokers, retort stokers, pulverized fuel burning system and its compag
combustion needs and draught system, cyclone furnace, design and construction,
collectors, cooling towers, and heat rejectionr@sion and feed water treatment.

Gas Turbine Power Plantintroduction-ClassificationLayout with AuxiliariesPrinciples of
working of closed and open cycle gas turbines

Unit-lll

Hydro Electric Power Plant:Water PoweiHydrological cycle, flow measureme drainage
area Characteristiddydrographsstorage and pondagelassification of dams and spill ways
Unit-IV

Nuclear Power Station:Nuclear fuelbreeding and fertile materialdluclear reactereactor
Operation Pressurized water reactor, boiling esmtreactor, sodiurgraphite reactor, fast
breeder reactor, homogeneous reactorcgased reactor.

Radiation hazards and shieldisrgdioactive waste disposal.

Unit-V

Power Plant Economics and Environmental Consideration€apital cost, investment of
fixed charges, operating costs, general arrangement of power distribution, Load cuy

117



For the academic years 202024

average load and load factor,delivery faatgated exercises Effluents from power plants an
impact on environmenPollutants and Pollution Standardéethods of pollition control

Suggested Reading:

1. Rajput, RKA Text Book of 6P &Wlition.Pdxmint En
Publications, Newelhi.

2. Arora SC, Domukundwar 3 Course in Power Plant Engineeririghanpat Rai &
Sons, New Delhi.

3. YadavR,Steam & Gas Turbinemnd Power Plant Engineering@"" Edition, Central
Publishing House, Allahabad007.

4. Nag P K,Power Plant Engineerin@®™ Edition, Tata McGraw Hills Co. Ltd, New
Delhi, 2002.

5. Wakil M M, Power Plant Technologyle Graw Hill Publications, New yorR005.
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INDUSTRIAL ROBOTICS

OE611ME

Instruction: 3 periods per week Duration of SEE: 3 hours
CIE: 30 marks SEE: 70 marks
Credits : 3

Objectives:

1. To familiarize the student with tlenatomyof robot and theiapplications.

2. To provide knowledge about various kinafend effectoraisage.

3. Toequipthe students with information about various sensors used in industrig
robots.

4. To make the student understand the importafhspatial tansformation of robots
using forward and inverdenematics.

5. To specify and provide the knowledgktechniques involved in robot vision in
industry.

6. To equipstudents with latest robot languages implemented in industrial
manipulators.

Outcomes:

1. Able to demonstrate knowledg# the relationship between mechanical structy
of industrial robots and their operational workspace characteristics and hzg
understandingf the functionality and limitationsf robot actuators angensors.

2. Able to demonstate an ability to apply spatial transformation to obt
forward/Inverse  kinematics equationof robot manipulators  usin
analytical/numerical/simulatiaiools.

3. Able to apply knowledge and choose the best & economically suitable sensg
effectors requiedfor specificapplications.

4. Able to understand the importanogrobot vision and apply the learnt techniqt
to getthe required information from inpirhages.

5. Able to design and develop a industrial robot for a given pumpasgomically.

6. Appreciae the current state and potenf@irobotics in new applicatioareas.

Unit-|

Introduction to Robotics: Basic structure of Robots. Degree of freedom of Robots, W
envelope, Classification of Robots based on Drive Technology, \Biovielope and motio
control methods. Application of Robots in Industry, Repeatability, Precision and Accu
as applied to Robots, Specifications of robots used for various applications. End effe
Grippers: Mechanical grippers, pneumatic and hydraulic grippers, n@gg@bpers,
vacuum grippers, RCC grippers, Two fingered and three fingered grippers, internal gri
and external grippers, Selection and design considerations

Unit-II:

Requirements of a SensorPrinciples and Applications of the following types of
sensors Position of sensors (Piezo electric sensor, LVDT, Resolvers, Optical
encoders, Pneumatic position sensors), Range sensors (Triangulation principle,
Structured, Lighting approach, Time of flight range finders, Laser range meters),
Proximity sensorgInductive, Hall effect, Capacitive, Ultrasonic and Optical
proximity sensors), Touch sensors (Binary sensors, Analog sensors), Wrist
Sensors, Compliance Sensors, Slip Sensors.

Unit-11l
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Kinematic Analysis of Robots: Rotation matrix. Homogeneous transf@ation matrix,
Denavit & Hartenberg representation, Euler and RPY angles representation. Represe
of absolute position and orientation in terms of joint parameters, Direct Kinematic
manipulators, Inverse kinematics of Robot arm for position amshtation. Redundancy in
Robots, Static force analysis
Unit-1V
Introduction to Techniques used in Robot Vision: Image acquisition,
illumination techniques, imaging geometry, basic relationship pixels,
preprocessing, segmentation & description efd8nersional structures, their
recognition and interpretation. Types of Camera, frame grabbing, sensing and
digitizing image data, Signal conversion, Image Storage, Lighting techniques,
Image processing and analysis, Data reduction, Segmentation, Featuréoextract
Object recognition, and various algorithms, Applications, Inspection,
identification, visual serving and navigation.
Unit-V
Robot Programming Languages:Characteristics of robot level languages, task
level languages. Teach pendant programming, tkeadigh programming, Robot
programming languages, VAL programming, Motion commands, Sensor
commands. End effecter commands, Simple programs. RGV, AGV,
Implementation of robots in industries, various steps, Safety considerations for
robot operations. Econuic analysis of robots, Pay back method, EUAC method
and Rate of return method

Suggested Reading:

1. Groover M P, "Industrial Robotics", McGraw Hill Publications, 1999.

2. Fu.K.S., Gon Zalez R.C., Lee C.S.G. "Robotics, Corgtenising vision and
Intelligencé, McGraw Hill, Int. Ed., 1987.

3. Spong and Vidyasagar, "Robot Dynamics & Control”, John Wiley and Sons, Ed.,1

4. Mittal and Nagrath, "Industrial Robotics", Tata McGraw Hill Publications, 2004.

5. Saha & Subir kumar s aha, O6Roboti cs o6,
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METROLOG Y & MACHINE TOOLS LAB

PC458ME

Instruction: 2periods per week Duration of SEE: 3 hours
CIE: 25marks SEE: 50marks
Credits : 1

Objectives:

1. To have knowledge of various precisimeasuringnstruments.
2. To familiarise machining and metal cuttingerations.
Outcomes:

After completing this course, the student will be able to:

1. Selectandapplytheknowledgeof measurindoolsfor externaljnternalandangular
measurements for pmoting the qualitative productionanagement.

2. Adapttheprinciplesof opticalmeasurementis measuremenif screwandgearprofiles.

3. Chooseandpracticetheappropriatanethod<f forcemeasuringlevicesprinciplesfor
required situation.

4. Demonstratéhe need of machine alignment test for qualitgtnogluction.

5. Practicecalibrationprinciplesfor maintainingtherequiredprecisionof instrumentg
tools.

6. Select and practice the methods of temperah@asurement.

7. Selectcuttingtool materialsandtool geometrieslongwith appropriatecutting
conditionsfor differentwork materialsandgrind the cuttingtoolsto therequired
geometry.

8. Recognizeandsummarizehefeaturesandapplicationsof variousmachinetoolslike
Lathe,Milling, Drilling, Grinding, Shaping, Slottingtc.

List of Experiments:
A) Metrology & Instrumentation:
1. Measurement with inside, outside and depth micrometers, Vernier calipers
Height gauges.
2. Measurement of roundness errors with Bench Centrédoadk and dial guage.
3. Meassir ement of Linear and Angul ar d
Flat specimens.Plain cylindrical specimens with centers and threaded
components.
Measurement of angles with Sinebar, Bevel protractor and Precision level.
Measurement with Dial Indi¢ar / Electrical Comparator / Mechanical
Comparator / Dial Bore Gauge / Snap Gauge/Plug gauges.
6. Calibration and Force measurement with Strain gauge type load cell/Provin
Ring/spring type sensor
B) Machining Operations:

S P

1. Thread cutting exercise on lath@aohine as single start and multi start thread:s

2. Typical exercises on lathe machifiairning,Step turning,Facin,Parting off
&Taper turning).

3. Typical exercises on shaper, cylindrical grinding machine.

4. Exercise of simple gear manufacturing on milling maehi

5. Production of threads with taps and threading dies and milling cutters.

C) Metal Cutting:

1. Estimation of shear angle by measuring thickness and length of chips.

2. Measurement of Cutting forces with Lathe tool dynamometer and determin:

of friction ande and stresses on shear plane and rake plane.
3. Study of geometrical tests on lathe machine.
Note: At least ten experiments should be conducted
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COMPUTER AIDED ENGINEERING LAB

PC450ME
Instruction: 2 periods per week Duration of SEE: 3 hours
CIE: 25 marks SEE: 50 marks
Credits : 1
Objectives:

1. Tointroducefundamental®f theanalysissoftware jts featuresandapplications.

2.

To learn the basic element types in Finite Eleraedysis.

3.

To know the concept of discretization of continuum. Loading conditions and
analyze the structure using geocessor and postprocessonditions.

QOutcomes:

Course Outcomes:

1.

Classify the types of Trusses (Plane Truss & Spatial Truss) and B2Brds3D)
with various cross sectioms determineStress Strainsanddeflectionsunderstatic,
thermalandcombinedoading

Generalized Plane stress, plane strain conditions &yrimetric loading on
inplane members to predicting the failure behaviat fmding theSCF

Analyse connecting rod with tetrahedron and brick elements, performing stat
analysis on flat & curvedhellsto determinestressesstrainswith different
boundaryconditions.

Predict the natural frequencies and modes shapes using,Naamonic analysis
Also finding the critical load using Bucklirenalysis

Simulatesteadystateheattransferanalysisof chimney,Transientheattransferof
castingsNonlinear, Buckling analysis of shells CEDalysis

Evaluate the stiffness matril8 matrix and loading matrices of beam in plane/s
elements using MATLAB / Pythosoftware

List of Experiments

1. Analysis of Plane Truss & Spatial Truss with various cross sections
materials to determine member forces, member strains & stresses
deflections under static, thermal and combined loading.

2. 2D & 3D beam analysis with different sections, different materialg
different loads (forces and moments with different euglports.

3. 1D, 2D and 3D meshing with different element sizes féiedgint CAD
geometry(ProposedExperiment)

4. Static analysis of plates with a hole to determine the deformations, the
Stresses to study the failure behavior SQF.

5. Plane stress, plane strain and-syinmetric loading on the in plane
members with in plamlanding to study the stresses atrdins.

6. Static analysis of connecting rod with tetrahedron and bleskents

7. Buckling analysis of plates, shells and beams to estimate BiRadek.

8. Modalanalysisof beamsplatesandshellsfor naturalfrequencieandmode
shapes
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9. Harmonic analysis of a Shaft subjected to periodic force and transient
analysis of plate subjected to stepped and ramped loading with varyin

10. Steady state heat transfer Analysis Cross section of chimney and tran
heat transfieanalysis of solidification ofastings.

11. Flow analysisof pipewith differentfluids/gasses/aiior velocity and
pressurgradients.

12. CFD analysis of aerofoil design.

13. CFD analysis of ducts/impeller/fan.

14. Use of MATLAB / Python for finding B matrix, sfiiess matrix and
loading matrices of beam/in plane/solid elements and interfacing with
software's

Note : Any 10 experiments to be conducted
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SUMMER INTERNSHIP

PW70IME

Instruction: 2 periods per week Duration of SEE: 3 burs
CIE: 50 marks SEE: -
Credits : 2

Objectives:

1. Produce an accurate record of work performed duringhteenship/Ceop

2. Apply engineering knowledge to a problemndustry

3. Produce a technicatpat

4. Discuss work in a team environment, if relevant topitogect

5. Conduct herself/himself responsibly, safely, and ethically in a professionabnment

Outcomes:

After completing this course, the student will be able to

1. Able to design/develop a srhahd simple product in hardwaresmftware.

2. Able to complete the task or realize a prespecified target, with limited scope, rather t
taking up a complex task and leate

3. Able to learn to find alternate viable solutions for a given problem andaeahese
alternatives with reference to prespecifteieria.

4. Able to implement the selected solution and documerdahe.

Summer Internship is introduced as part of the curricula of encouraging students to work
on problems of interest to industsi. A batch of three students will be attached to a person
from the Government or Private Organisations/Computer Industry/Software
Companies/R&D Organization for a period eb4veeks. This will be during the summer
vacation following the completion of tH# -year Course. One faculty coordinator will also
be attached to the group of 3 students to monitor the progress and to interact with the
industry ce ordinate (person from industry).
The course schedule will depend on the specific internship/trainpegierce. The typical
time per topic will vary depending on tivgernship

- Overview ofcompany/project

- Safety training

- Discussions with project teams

- Background research, review of documents, white papers, and scigspéics

- Planning, designing, and riewing the plannedork

- Executing theplans

- Documenting progress, experiments, and other techihocalmentation

- Further team discussions to disctessults

- Final report writing angbresentation

After the completion of the project, each student will lspied to:
1. Submit a brief technical report on the project execatet
2. Present the work through a seminar talk (to be organized [Begbertment)

Award of sessionals are to be based on the performance of the students at the workplace

and awarded by indtry guide and internal guide (25 Marks) followed by presentation

124



For the academic years 202024
before the committee constituted by the department (25 Marks). One faculty member will

co-ordinate the overall activity of Industry Attachment Program.

Note: Students have to undergo sumnmernship of 46 weeks at the end of semester VI
and credits will be awarded after evaluation in VIl semester.
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Open Electivel

SI.No Code Name of Subject

1 OE601EE Electrical Energy Conservation and SgféNot for EEE & EIE Students)

2 OE602EE Reliability Engineering (Not for EEE & EIE Students)

3 OE611AE Basics ofAutomobile EngineeringNot for Mech/Prod/AutomobileEngg.
students)

4 OE611ME Industrial RoboticgNot for Mech/Prod/AutomobileEngg. students)

5 OEG601EG Soft Skills & Interpersonal Skills

6 OE602MB Human Resource Development and Organizational Behaviour

7 OE601LW Cyber Law and Ethics

8 OE601CS Operating Systems (Not for CSE Students)

9 OE602CS OOP using Java (Not for CSEu8ents)

10 OE601IT Database Systems (Not for IT Students)

11 OE602IT Data Structures (Not for IT Students)

12 OE601CE Disaster Mitigation (Not for Civil Engg. Students)
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OPEN ELECTIVES - |
ELECTRICAL ENERGY CONSERVATION AND SAFETY

OE 601 EE

Instruction: 3 periods per week Duration of SEE: 3 hours

CIE: 30 marks SEE: 70 marks
Credits: 3

Objectives:

1. To understandhe conapts ofbas cenergyand variousformsofenergy.
2. To understandhe energymanajementand needoénergyaudt.
3. Tounderstandheenergyefficiencytechnologies.
Outcomes:

At theendofthe murse studertswillbe aleto
1. Understandtheaurrentenergysenario and importanceofenergyconservation.
2. Understandthecancepts ofenergy management.
3. Understandthemethodsofimprovingenegyefficiencyin differentelectricalsystems.
4. Understandthecancepts ofdifferentenergydficientdevicesExplain the basic concepts

related to Infrastructure Projects.

UNIT T |

EnergyScemrio: CommercialandNon-commercial ene&gy,primaryenagy
resourcesgcommercialenergy

production fi nalerergycorsumption,enegyneedsfgrowingecaomy,longerm
enegyscendaio,erergy
pricing,energysectorreforms,enegyandenironment,energysecurity, enegyconsevationa
nditsimportance, restructuring oftheenergy supply sector, erergy strategy for the
future,airpdlution, dimatechange.Erergy Conservation Act-2001 andsfeatures.

UNIT 7 1I

Basics of Energyanditsvarousforms:Electricity
tariff,loadnanayementandmaximumdemandcorrol,

owerfactorimprovemert,selection&l ocationof capecitors,Thermal Basics-

fudsthermalerergyconentsof fud temperature&pressure, heatcapacity,

sersibleandlatenthest, evapaation condersation,geam,moistair and

humidity&heattransfer, units andcorversion.

UNIT 7 1l

EnergyEffi ciencyinElectrical Sysems:Electricalsystem:Electricitybilling,e ectricalload
manaementand maximum
demandcortrol,powerfactorimprovementandtsbenefit, seledionandocationofcapaitors,
performanceasessmenofPFcacitors distribution and
transformen osses Electricmotors: Types, losses in
inductionmotors motorefficiengy,factorsaff ecting motorpaformancerewinding

andnotorredacementissues, energysavingoppatunitiesvitherergyeffi cientmotors.
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UNIT T IV
Energ\EfficientTechnologies inElectricalSysterms:Maximum
demandcortrollers,automaticpowerfactor cortrollers energy

efficientmotors, oftstarterswithenegy  saver,variable speedirivesenergy  efficient
transformers gl ectronicbdlast,occupaicysensors,energyeffi cientlightingcantrol s energys
avingpdertiaof eachiedhnaogy.

UNIT T V

Electrical Safety: Physiological effects of Electricity, Important Susceptibi
parameters, Distribution of Electric Power, Macro shock hazards, Micro Shock hé
Electrical- Safety codes and Standards, Basic Approaches to protection against
Protetion: Power distribution, Protection: Equipment Design, Electrical S4
Analyzers, Testing the Electrical System. Test of Electric Appliances.

Suggested Redings:

1. | Guide looks forNationa Certification Examination for
EnegyManager/EnergyAuditors Bok-1, Genga Aspeds (avail ableorineg).

2. | Guide looks forNational Certification
ExaminationforEneigyM anager/EnergyAuditors Bok-3, Electrical Utilities
(available orline).

3.| S.C. Tripathy,UtilizationofHedricalEnergy andCongervation,McGraw Hill,1991.

4.| Succes storiesoffhergyConservationbyBEE, New Delhi(www.bee-india.org).
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RELIABILITYE NGINEERING

OE 602 EE

Instruction: 3 periods per week Duration of SEE: 3 hours

CIE: 30 marks SEE: 70 marks
Credits: 3

Objectives:

1. Description of the design aspects of different types spillways.

2. Knowledge regarding the design of energy dissipation arrangements.

3. Awareness about urban storm drnege and concepts of dam safety.

Outcomes:

At theendofthe @urse studertswillbe aleto

1. Undestandhemeanngofdscrete and
continuousandonwvariablesantheirsignificance,cagef failuresofasystem.

2. Acquretheknowledge ofdif ferentdstribution functions andtheirappli cations.

3. Ableto developreliahilityblockdagrams and evaluation of reliabilityofdifferentsystems.

UNIT -

Discreteandcaotinuousandom variades.Pobabilitydersity
functionandCumulatived stributionfunction. Meanand variance. Binomial, Poisson,
Exponentialand Weibulldistributions.

UNIT -1

Falureandcases of failure.Falure rateandailuredersity.Reliaklityfunctionand
MTTF.Bathtubcuvefor dfferentg/stems. Paiametric methodgorabove dstributions.
Non-Paametricmethodsfromfi elddaa.

UNIT -l

Reliahlity block dagram.Seiesandprallelsystems Network redwction
technique,Exanples.Evaluation of
failurerate, MTTFandreliability,Activeand$andbyRedundacy,routfnconfiguration No
n-serieq paralle systems. Pah basedand eitsetmethods.

UNIT -1V

Availahlity, MTTRand MIBF, MarkovmoddsandSttetransitionmatrices. Reliahlity
moddsforange canponern.twocamponens, Load shaingand standoysystems.
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Rdiabilityand avail abilitymoddsoftwo-unit paalelsystemswith reparand
standbyystems with repar.

UNIT T V

ReparableSystems maintainability.Prevertivemaintenance, kaluation
ofreiablityand1TTF.Overhauling
andepdacamen.Optimummaintenancepdicy.Markovmodebfapowvergant with
identicalunitsandron- identicalunts. Capecityoutage probahlitytable.
Frequencyofailuresand Cumulative frequengy.

Suggested Radings:

1. Charlesk Boeling, Reliabilityand MaintainabilityEngineering, McGraw
HillinternationalEdtion, 1997.

2. Balaguruswany, ReliabilityErgineering, Tda McGraw
HillPublishingCompanyLtd, 1984.

3. RN. Allan, ReliabilityBvaluationofEmineeringS/stems, Htman Pulishing,
1996.

4. Endreryi, ReliabilityModelingin Bectric PaverS/stems JohnWiley&Sons,
1978.

BASICS OF AUTOMOBILE ENGINEERING
OE 611 AE
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Instruction: 3 perods per week Duration of SEE: 3 hours
CIE: 30 marks SEE: 70 marks
Credits: 3
Objectives:
1. Understand the Working of Fuel, Ignition, and cooling Systems
2. Understand the Working of Lubrication and Electrical Sys.
3. Understand the Working of transmission, Suspension, Steering and Braking System
4. To provide broad introduction to Alternative Energy Sources, Euro norms and |
Norms
Outcomes:

Generalize the different types of automobiles and engine components

Differentiate the Fuel system and electrical system

Describe and differentiate the Transmission Systems

To identify different components and working of Steering, Brakes and Suspension s

SRR N

Adapt techniques, skills and modern engineering toolsssaey to control the pollution

UNIT T |

Vehicle Structure and EnginesTypes of Automobiles, Vehicle Construction, Chassis, Fr
and Body , Components of Engine , Cooling and Lubrication systems in Engine,
Chargers, Engine Emission Control by Way Catalytic Controller, Electronic Engir
Management System.

UNIT 7 1l

Engine Auxiliary SystemsCarburettor working principle, Electronic fuel injection syste
singlepoint and MultiPoint Injection Systems, Electrical systems, Battery, generatmtjrgt
Motor and Lighting and Ignition.

UNIT 7 1l

Transmission System€lutch: Typesand Construction, Gear Box&$anual and Automatic,
Over Drives, Transfer Box Fluid flywheel Torque convertors, Propeller $h&fip Jointi
Universal Joints, Diffegntial and Rear Axle, Hotchkiss Drive and Torque Tube Drive.

UNIT T IV

Steering, Brakes and SuspensiMtheels and Tire§ Wheel Alignment Parameters, Steer
Geometry and Types of steering gear box, Power Steering, Types of Frorit Bukpensior
sysems. Braking Systems, Types and Construction, Antilock Braking System.

UNIT T V

Alternative Energy SourcesUse of Natural Gas, LPG, Biodiesel, Gasohol and Hydroge
Automobiles, Electric and Hybrid Vehicles, Fuel Cells. Euro and Bharat Norms. Receald.

Suggested Reading:

1 |/Crouse & Anglin, 6 Aut omoti ve Mechanic
Delhi, Tenth edition 2004.

2 |Kirpal Singh, AAut omobil e Engineering
3|/Joseph HeiteeMechbAwi cmdt i Affiliated E
4 |[C. P. Nakr a, ABasic Automobile Enginee

Delhi, 2003

INDUSTRIAL ROBOTICS

OE 611ME
Instruction: 3 periods per week Duration of SEE: 3 hours
CIE: 30 *marks SEE: 70
marks
Credits: 3
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Objectives:

1. To familiarize the student with the anatonayrobot and theirapplications.

2. To provide knowledge about various kinofend effectorsusage.

3. Toequipthe students with information lout various sensors used in
industrialrobots.

4. To make the student understand the importavfcepatial transformation of robo
using forward and inversekinematics.

5. To specify and provide the knowledg# techniques involved in robot visig
inindustry.

6. To equipstudents with latest robot languages implemented in industrialmanipulat

Outcomes:
Student will be able to

1. Able to demonstrate knowledgef the relationship between mechanical structures
of industrial robots and their operational workspadeatacteristics and have an
understandingof the functionality and limitation®f robot actuators andsensors.

2. Able to demonstrate an ability to apply spatial transformation to obtain
forward/Inverse kinematics equatioof robot manipulators using
analyticd/numerical/simulationtools.

3. Able to apply knowledge and choose the best & economically suitable sensor
effectors requiredor specificapplications.

4. Able to understand the importanaef robot vision and apply the learnt techniques
getthe required information from inputimages.

5. Able to design and develop a industrial robot for a given purposeeconomically.

6. Appreciate the current state and potentifar robotics in new applicationareas.

UNITq I

Introduction to Robotics: Basic structure of Robst Degree of freedom of Robots,
Work envelope, Classification of Robots based on Drive Technology,-Bforklope
and motion control methods. Application of Robots in Industry, Repeatability, Preq
and Accuracy as applied to Robots, Specifications lmdtoused for various
applications. End effectors, Grippers: Mechanical grippers, pneumatic and hydray
grippers, magnetic grippers, vacuum grippers, RCC grippers, Two fingered and th
fingered grippers, internal grippers and external grippers, Smlemtid design
considerations.

UNITg I

Requirements of a Sensor:Principles and Applications of the following types
sensorsPosition of sensors (Piezo electric sensor, LVDT, Resolvers, Optical enc
Pneumatic position sensors), Range sensorsandulation principle, Structure(
Lighting approach, Time of flight range finders, Laser range meters), Proximity s¢
(Inductive, Hall effect, Capacitive, Ultrasonic and Optical proximity sensors), T|
sensors (Binary sensors, Analog sensors), W8&tsors, Compliance Sensors, §
Sensors.

UNITg Il

Kinematic Analysis of Robots:Rotation matrix. Homogeneous transformation mat
Denavit&Hartenberg representation, Euler and RPY angles represen
Representation of absolute position and dagan in terms of joint parameters, Dirg
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Kinematics of manipulators, Inverse kinematics of Robot arm for position
orientation. Redundancy in Robots, Static force analysis

UNITg IV

Introduction to Techniques used in Robot Vision:Image acquisitionillumination
techniques, imaging geometry, basic relationship pixels, preprocessing, segment
description of 3 dimensional structures, their recognition and interpretation. Typ
Camera, frame grabbing, sensing and digitizing image data, Signaérsion, Imag¢
Storage, Lighting techniques, Image processing and analysis, Data red
Segmentation, Feature extraction, Object recognition, and various algor
Applications, Inspection, identification, visual serving and navigation.

UNITqV

Robot Programming Language&haracteristics of robot level languages, task l¢
languages. Teach pendant programming, Lead through programming,
programming languages, VAL programming, Motion commands, Sensor comr
End effecter commands, Singpprograms. RGV, AGV, Implementation of robots
industries, various steps, Safety considerations for robot operations. Economic at
of robots, Pay back method, EUAC method and Rate of return method.

Suggested Readings:

Groover M P, "Industrial Reotics", McGraw Hill Publications, 1999.

Fu. K.S., Gon Zalez R.C., Lee C.S.G. "Robotics,-Semdnod) vision and Intelligence",
McGraw Hill, Int. Ed., 1987.

w

Spong and Vidyasagar, "Robot Dynamics & Control", John Wiley and Sons, Ed.,19

B

Mittal and Nagrath, "Industrial Robotics", Tata McGraw Hill Publications, 2004.

{ I KFg{dzoAN] dzYl NEI KII 5 WYw2020A0aQ> ¢al I
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SOFT SKILLS AND INTERPERSONAL SKILLS

OE 601 EG

Instruction: 3 periods per week Duration of SEE: 3 hours

CIE: 30 marks SEE: 70 marks
Credits: 3

Objectives:

1.

Learn conversational skills

2.

Learn reading strategies

3.

Learn time management

4.

Learn stress management

5.

Learn career planning

Outcomes:

Student will be able to

1.

Express conversationaliis

2. Specify reading strategies

w

Perform time management

B

Perform stress management

o

Explore career planning

UNITg |

Conversation skills, Listening dialogues from TV/radio/Ted talk/Podcast
Group discussion

Interview skills, Making presentation

Listening to Lectures and News Programmes, Listening to Talk show

Watching videos on interesting events on Youtube,

UNITg I

Reading different genres of tests ranging from newspapers to philosophical treatis
Readingstrategigisgraphic organizers, Readiriggegies summarizing
Readingstrategiésinterpretation, Reports

Cover letter, Resume,

UNITg I

Writingfor publications, Letters, Memos, Emails and blogs
Civil Service (Language related), Verbal ability
Motivation, Self image

Goal setting, Managinghanges

UNITg IV
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Time management, Stress management
Leadership traits
Team work

Career and life planning.

UNITqV

Multiple intelligences
Emotional intelligence
Spiritual quotient (ethics)
Interculturalcommunication
Creative and critical thinking

Leaming styles and strategies

Suggested Readings:

Business English Certificate Materials, Cambridge University Press.

Graded Examinations in Spoken English and Spoken English for Work downloadg
materials from Trinity College, London.

InternationalEnglish Language Testing System Practice Tests, Cambridge Univer
Press.

Interactive Multimedia Programs on Managing Time and Stress.

o

Personality Development (GROM), Times Multimedia, Mumbai.

W20SNI a {KSNFASEtR Iy R4A"&dition) NewbDethis5Pea#isSri
Education, 2009.

Web Sources:

http://www .slideshare.net/rohitjsh/presentatiommn-group-discussion

http://www .washington.edu/doit/TeamN/present_tips.html

http://www .oxforddictionaries.com/words/writingob-applications

http://www .kent.ac.uk/careers/cv/coveringletters.htm

ik wIN e

http://www .mindtools.com/pages/article/newCDV_34.htm

135


http://www/
http://www/
http://www/
http://www/
http://www/

For the academic years 202024

HUMAN RESOURCE DEVELOPMENT AND ORGANIZATIONAL BEHAVIOR

OE 602MB

Instruction: 3 periods per week Duration of SEE: 3 hours

CIE: 30 marks SEE: 70 marks
Credits: 3

Objectives:

1. Understand management process and ftiogs

2. Comprehend decision making and negotiations
3. Learn psychological contract

4. Study the models of organization behaviour

5. Managing stress and counseling

Outcomes:
Student will be able to

1. Explain various facets of management

2. Elaborate on ways of maig decision

Elucidate different motivation content theories

Describe approaches to leadership

Suggest methods for stress management and counseling

w

B

o

UNIT¢g I

Management Process and Functions, Scientific and Modern Management, 3D M
Managerial Bhavior - MBO - MBWA - Line and Staff- The Peter's Principle
Parkinson's Law- Approaches to Organization StructtManagement- Classical,
Human Relations, Systems and Contingency Approaches, Hawthorne's Experir]
Human Engineering.

UNITg Il

Decision Making and Negotiations: Approaches to Decision makinBational,
Behavioral, Practical, and Personal Approach®pen and Closed Models of Decisi
Making, Types and steps in planning, Authority, Responsibility, Centralizg
Decentralization anBecentralization, Bureaucracy.

UNITg I

Psychological contract Personality Traits, Big 5 personality traits, MBTI invento
the Process of PerceptierPerceptual distortions and errors, Kelly's personal cons|
Theory, MotivationContent Theorie Maslow, Alderfer, Herzberg, McClelan
Process Theories: Vroom, Potter and Lawler, Equity The@gal Theory Attribution

Theory.

UNITg IV

Models of Organization Behavior Autocratic, Custodial, Supportive, Collegial a
System Models, Transactial Analysis, Johari Window. Group Dynamics: Typology
Groups- Conflicts in groups The nature, of conflict Reactions to conflict A model
of conflict. Trait and Behavioral Approaches to Leadership, Managerial GridGeeth
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Theory, Vroom's Decisio Tree Approach to Leadershiplersey and Blanchard Mode

UNITqV

Organization Design, Organization culture and organization climate, 9
Management and Counseling, Management of change and organization develd
Communication Emerging aspecisf OB.

Suggested Readings:

1. Harold Koontz and Heinz Weihridssentials of Managemer@" Edition,
McGraw Hill Education, 2015.

2. Curtis W. Cook and Phillip L. Hunsaké&snagement and Organizational Behavior,
3" Edition, McGrawHill,2010.

CYBER LAW AND ETHICS

OE 601 LW

Instruction: 3 periods per week Duration of SEE: 3 hours

CIE: 30 marks SEE: 70 marks
Credits: 3

Objectives:

1. To familiarize various Cyber laws and IT Acts
2. Togive cyber security regulations and forensics
3. To study the risk managements and code of ethics

Outcomes:
Student will be able to

1. Understand the various Cyber laws and IT Acts
2. Learn the cyber security regulations and forensics
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\ 3. Analyse the risks andsaessment of implications and code of ethics

UNITq I

Cyber laws and rights in today's digital agé Act, Intellectual Property Issues
connected with use and management of Digital Data The similar Acts of other coy

Information Warfare: Nature @ information warfare, including computer crime and
information terrorism; Threats to information resources, including military and
economic espionage, communications eavesdropping, computetifsedknialof-
service, destruction and modification of @adistortion and fabrication of information,
forgery, control and disruption of information How, electronic bombs, and sops an
perception management.

UNITg Il

Cyberspace and the Law & Cyber Forensid¢stroduction, Cyber Security Regulatior]
Roles ofinternational Law. The INDIAN Cyberspace, National Cyber Security Pg
Introduction, Historical background of Cyber forensics, Digital Forensics Science
Need for Computer Forensics, Cyber Forensics and Digital evidence, Forensics A
of Email, Digital Forensics Lifecycle, Forensics Investigation, Challenges in Com|
Forensics, Special Techniques for Forensics Auditing

UNITg Il

Legal, Ethical, and Professional Issues in Information Security Ethical Compon
Information System, Codesof Ethics, Certification Security Analysis: Ris
Management, ldentifying and assessing risk, and Controlling Risk.

UNITg IV

Cyber Security: Organizational Implications: Introduction, cost of cybercrimes and
issues, web threats for organizations,usz and privacy implications, social meg
marketing.

UNITgV

Security risks and perils for organizations, social computing and the assd
challenges for organizations. Cybercrime and Cyber terrorism: Introduction, intell
property in the cybrspace, the ethical dimension of cybercrimes the psychg
mindset and skills of hackers and other cyber criminals.

Suggested Readings:

1. Nina GodboleandSunitBelpure, Cyber Security Understanding Cyber Crimes, Co
Forensics and Legal PerspeetiyWiley 2017

2. B. B. Gupta, D. P. Agrawal, Haoxiang Wang, Computer and Cyber Security: Pr
Algorithm, Applications, and Perspectives, CRC Press, 2018.
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OPERATING SYSTEMS

OE 601 CS

Instruction: 3 peiods per week Duration of SEE: 3 hours

CIE: 30 marks SEE: 70 marks
Credits: 3

Objectives:

1. To understand CPU, Memory, File andDevicemanagement
2. To learn about concurrency control, protectionandsecurity
3. To gan knowledge of Linux and Windows NTinternals

Outcomes:
| Student will be able to
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1. Explain the components and functions ofoperatingsystems
2. Analyze various Schedulingalgorithms
3. Apply the principles ofconcurrency
4. Compare and contrast various memorymanagésobemes
5. Perform administrative tasks on Linux WindowsSystems
UNITI
Introduction to Operating Systems: OS structure and strategies, Process concepts, Threads, Inter
communication. CPU scheduling algorithms, Process synchronization, Cséicibn problem,
Semaphores, Monitors.
UNITFII
Memory management, Swapping, Contiguous allocation, Paging, Static and Dynamic patrtitions, [
paging, Page replacement algorithms, Thrashing, Segmentation, Segmentation with paging. File
interface File concepts, Access methods and protection. File system implementation: File ¢
structure, Allocation methods, Directory implementation.
UNITFII
Deadlocks: Necessary conditions, Resource allocation graph, Methods for handling deag
Preventon, Avoidance, Detection and Recovery. Protection: Goals, Domain of protection, Access
Security: Authentication, Threat monitoring,Encryption.
UNITIV
Device Management: Disk scheduling methods, Disk management, Device drivers and interfaee
Device interactions, /O optimization.
UNITV
Case Studie$he Linux Systegesign principles, Kernel modules, Process management, Schec
Memory management, File systems, Input and Output, Inter process communication
Windows NT¢ General Architeatre, The NT kernel, The NT executive.
Suggested Reading:
1. Abraham Silberschatz, Peter B Galvin, Operating System Concepts,
Addison Wesley,2006
2. William Stallings, Operating Systentisternals and Design Principleé,hS
edition, PHI, 2005
3. Andrew STanenbaum, Modern Operating Systems, 4th edition,
Pearson,2016

OOP USING JAVA

OE 602 CS

Instruction: 3 periods per week Duration of SEE: 3 hours

CIE: 30 marks SEE: 70 marks
Credits: 3

Objectives:

| 1. Tointroduce fundamental object oriented concepts of Java programming Lang
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such as classes, inheritance, packages andinterfaces
2. To introduce concepts of exception handling and mihiteading
3. To use various classes and interfaces in java collectiomefserk and utility classe
To understand the concepts of GUI programming using AWT controls
4. To introduce Java I/O streams and serialization

Outcomes:
Student will be able to

1. develop java applications using OO concepts and packages write multi threagieans with
synchronization

2. implement real world applications using java collection frame work and 1/O classes

3. write Event driven GUI programs usingAWT/Swing

UNITg |

Object Oriented System Developmenhderstanding object oriented development,
undestanding object oriented concepts, benefits of object oriented development.

Java Programming Fundamentaldntroduction, overview of Java, data types,
variables and arrays, operators, control statements.

UNITg I

Java Programming OO conceptslassesimethods, inheritance, packages and
interfaces. Exceptional Handling, Multithreaded Programming

UNITg I

I/0 Basics, Reading Console Input and Output, Reading and Writing Files, Print Writer Clas
Handling

Exploring Java.Lang, Collections OwsvyiCollection Interfaces, Collection Classes, Iterators, Rar
Access Interface, Maps, Comparators, Arrays, Legacy Classes and Interfaces, String Tokenizer

UNITg IV

Introducing AWT working With Graphics AWT Classes, Working with Graphics

Event Handing: Two Event Handling Mechanisms, The Delegation Event Model,
Event Classes, Source of Events, Event Listener Interfaces

AWT Controls Control Fundamentals, Labels, Using Buttons, Applying Check Boxes, Checkbo
Choice Controls, Using Lists, Manggicroll Bars, Using TextField, Using TextArea, Understa
Layout Managers, Menu bars and Menus, Dialog Boxes, FileDialog,Handling events by Extend
Components, Exploring the controls, Menus and Layout Managers.

UNITqV

Java /O Classes anddrfaces, Files, Stream and Byte Classes, Character Streams, Serialization.

Suggested Readings:

1. Herbert Schildt, The Complete Reference JAVA, Tata McGraw Hill, 7thEdition,20(

2. James M Slack, Programming and Problem Solving with JAVA, Thomson |eaf#ng

3. C.Thomas Wu, An Introduction to Objggtiented Programming with Java, Tata
McGraw Hill, 5thEdition,2005
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DATABASE SYSTEMS

OE 601 IT

Instruction: 3 periods per week Duration of SEE: 3 hours

CIE: 30 marks SEE: 70 marks
Credits: 3

Objectives:

1. To understand the basic concept of DBMS
2. To learn to design, develop and query the database
3. To learn database administration and transaction processing
Outcomes:
Student will be ableot
1. Apply the basic concept of DBMS
2. Design, develop and query the database
3. Develop database administration and transaction processing methods

UNIT¢g I

Data and Data Managemen®Role of Data and Databases

Database and Database Management Syst&my Daabase concepiBasic Databas
ModelsDatabase Components

Data Modeling Database DesigRelational Database ModelsRelationships
Comparing Data Models

UNITg I

SQL language:SQL featurescommand basieSELECT Fundamental®perators an(
FunctionsDDL Command<DML Commands.
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Data Access and ManipulationSELECT statement Advanced Syrtdoins and Sul
Queries.

SQL ProceduresSQL procedures and Functiemsggers

UNITg I

Designing a DatabaseDesigning Relational TableSomparing Relational Design
Normalizing Data.

Implementing a DatabasePhysical Design and Implementatiofdjusting Design to
the Real Worldmplementing Database Objects.

UNITg IV

Improving Data Access:Performance Rollbackdsing Indexes and Viewdsing
Programmable objects.

Database AdministratioNeed for AdministratiolAdministration Responsibilitieg
Management Task.

UNITqV

Transactions and Locking:Transaction BasieManaging Concurrency contr&QL
server transaction management.

Database Access and SecuritfPatabase QmectionsManaging Access Contro
Protecting data.

Suggested Readings:

1. Mar k L. Gi | | e ns o mtrodué&tianutd Dagapase Mamagemenh . |
Wiley & Sons Ltd, 2008.

2. leeChaoi Dat abase Devel op meietbach Rublicalibms) 2006e

3. Rob Coronelii Dat abase Systems: Desi gn, Thomsgn
Course Technology, 2000.
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DATA STRUCTURES
OE 602IT
Instruction: 3 periods per week Duration of SEE: 3 hours
CIE: 30*marks SEE: 70
marks
Credits: 3

Objectives:
1. To develop proficiency in the specification, representation, and implementation ¢
abstract data types and data structures.
2. Todiscuss the linear and ntinear data structures dnheir applications.
3. To introduce the creation, insertion and deletion operations on binary search tre
balanced binary search trees.

4. To introduce various internal sorting, searching techniques and their time compl

QOutcomes:
Student will beable to

1. Implement linear, notinear data structures and balanced binary trees
Understand the basic data structures arrays and linked lists.

Analyse time complexity of both iterative and recursive functions.

Define ADT necessary for solving problemaskd on Stacks and Queues.
Develop solutions using binary trees, advanced search trees, tries and graphs.
Use hash functions and handle collisions.
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UNITg |

Performance and Complexity AnalysiSpace complexity, Time complexity, Asymptc
notation (g-Oh), complexity analysis examples.

Linear listarray representation:vector representation, multiple lists single array.

Linear listlinked representation: singly linked lists, circular lists, doubly linked Ii
Applications (polynomial arithmetic).

Arrays and matrices:row and column major representations, special matrices, sp
matrices.

UNITg Il

Stacks: Array representation, linked representation, applications (recursive calls, inf
postfix, postfix evaluation).

QueuesArray representabin, linked representation.

Skip lists and Hashingskip lists representation, hash table representation, applicatient
compression.

UNITg I

Trees: Definitions and properties, representation of binary trees, operations, binary
traversal.

Binary Search Tree®efinitions, and Operations on binary search trees.

Balanced Search Tree&VL trees, and-Bees.

UNITg IV

Graphs:Definitions and properties, representation, graph search methods (Depth First S
and Breadth First Search)

Applicaton of Graphsa K2 NIiSad LI 0K Ff3IA2NRIGKY 065421
Kruskal's algorithms).

UNITqV

Sorting and Complexity AnalysiSelection sort, Insertion sort, Quick sort, Merge s
Closest pair of points, and Heap sort.

Suggestedreadings:

1. { I NI I 2 D4ta SBtyictubesAlgorithms and Applications in G++"HEdition,
Universities Press (India) Pvt. Ltd., 2005.

2. Mark Allen Weiss,Data Structures and Problem Solving using ®e#&fson Educatio
International, 2003.

3. Michael TD22 RNAOKSXZ w20SNIi2 ¢ YDhamaStructures 5ah
Algorithms in C+4+John Wiley & Sons, 2010.
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DISASTER MITIGATION

OE 601 CE
Instruction: 3 periods per week Duration of SEE: 3 hours
CIE: 30 marks SEE: 70 marks
Credits: 3
Objectives:
1. To impart knowledge of the basic principles of disaster management.
2. To give knowledge of the various types of
disasters.
3. To understand the disaster management cycle and framework.
4. To become aware of theighster management systems in India.
5. To become aware of the applications of the latest technologies in disaster
management
Outcomes:
After completing this course, the student will be able to
1. Define and explain the terms and concepts related to disasnagement.
2. Describe the various categories of disasters and their specific characteristics.
3. Explain the pralisaster, during disaster and pedisaster measures and framework
4. Describe the disaster management acts and frameworks specific to India
5. Listand explain the various technological applications to aid disaster managemen

UNIT -I

Introduction: Understandingthe Concepts and definitions of Disaster, Hazard,
Vulnerability, Risk, and Capacity i Disaster and Development, and disaster
management.

UNIT -l

DisastersGeological Disasters (earthquakes landslides, tsunami, mining); Hydro-

Meteorological Disasters (floods, cyclones, lightning, thunderstorms, hail storms,
avalanchesdroughts, cold and heat waves) Biological Disasters(epidemics, pest
attacks,forestfire); TechnologicaDisastergchemical,industrial,radiological,nuclear)
andManmadeDisasterqbuilding collapse rural andurbanfire, roadandrail accidents
nuclear, radiological, chemicalsand biological disasters)Global Disaster Trends i

EmergingRisksof Disasterd ClimateChangeandUrbanDisasters.

UNIT -l

Disaster Management Cycle and FramewolksasterManagemenCyclei Paradigm
Shift in Disaster ManagementPreDisasteri Risk Assessmentnd Analysis, Risk
Mapping, zonaton and Microzonation, Preventionand Mitigation of Disasters,Early
WarningSystem;Preparednes§iapacityDevelopmentAwareness.

During Disasteri Evacuationi Disaster Communicationi Searchand Rescuel
EmergencyOperationCentrei IncidentCommandSystemi ReliefandRehabilitation.

Postdisasteri Damageand NeedsAssessmentRestoratiorof Critical Infrastructurer
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