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Vision:
To provide broad -based education and training in mechanical

engineering and its applications to enable the graduates to = meet the

demands in a rapidly changing needs in industry, academia and society.

Mission:
1 To impart high quality technical education and training that

encompasses both theory and practices with human and social values
1 To equip the students to face tomorro  ws technology embedded global
changes
1 To create, explore, and develop innovations in mechanical engineering

research.

PROGRAM EDUCATIONAL OBJECTIVES OF B.E. -
MECHANICAL ENGINEERING:

1 Students will be successful in professional career by gaining thorough
knowledge in the fundamentals of Mechanical Engineering

1 Graduates will be able to analyze real world problems and design the
socially accepted and economically feasible mechanical products and
systems.

1 Students will engage in lifelong learning and profess ional development
by pursuing higher studies and research

1 Students will be able to lead a team with good leadership traits and
good interpersonal relationship with the members in other

engineering teams.
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PROGRAM OUTCOMES OF B.E. - MECHANICAL
ENGINEERING:

1 Ability to apply knowledge of mathematics, science, and engineering

1 Ability to design and conduct experiments, as well as to analyze and
interpret data

1 Ability to design a system, component, or process to meet desired

needs within realistic constraints such  as economic, environmental,

social, political, ethical, health and safety, manufacturability, and

sustainability

Ability to function on multidisciplinary teams

Ability to identify, formulate, and solve engineering problems

Understanding of professional and ethical responsibility

Ability to communicate effectively

= =2 =/ =4 =2

Broad education necessary to understand the impact of engineering

solutions in a global, economic, environmental, and societal context

1 Recognition of the need for, and an ability to engage in life  -long
learning

1 Knowledge of contemporary issues

1 Ability to use the techniques, skills, and modern engineering tools
necessary for engineering practice.

1 Ability to apply engineering and management principles as a member

and leader in a team, to manage projec ts
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REGULATION T 2012
B.E. MECHANICAL ENGINEERING
CURRICULUM I & VIIl SEMESTER

S.No. Sub Internal | Final | Total | Hrs & Credits
Code Subject Name Marks | Exam | Marks LiTtlel c
Marks
SEMESTER |
Theory
1 | 12F1Z1| Technical EnglisH 25 75 100 | 3|10 4
2 | 12F12 | Engineering Mathematiels 25 75 100 | 3|10 4
3 | 12F1Z3 | Engineering Physiek 25 75 100 | 3/0|0]| 3
4 | 12F17 | Engineering Chemistry 25 75 100 | 3/0|0]| 3
5 12F15 Fundamen_tals of Computiramnd o5 75 100 |3lol0] 3
Programming
6 | 12F1% | Engineering Graphics 25 75 100 | 3|10} 4
Practical
7 12F177 _:_:’qysms andChemistry Laboratory o5 75 100 ol3
8 | 12F1 | Computer Practice Laboratori 25 75 100 03| 2
9 | 12F13 | Engineering Practices Laboratory 25 75 100 0]0|3] 2
Total 900 |18|3|9|27
S.No. Sub Internal | Final | Total | Hrs & Credits
) Subject Name Marks | Exam | Marks
Code Marks L|IT|P|C
SEMESTER Il
Theory
1 | 12F2Z1 | Technical EnglisHI 25 75 100 | 3|10 4
2 | 12F22 | Engineering Mathematiei$ 25 75 100 | 3|10 4
3 12F2Z3 | Engineering PhysieH 25 75 100 | 3/0|0]| 3
4 12F272, | Engineering Chemistrii 25 75 100 | 3/0|0]| 3
5 Engineering Mechanics
12F2Y5 (For NonCircuit branches) 25 ™ 100 | 3/0]0)3
6 12E2E5 g,;ﬁ;;m Theory(For EEEbranch o5 75 100 1 3/1/0] 4
7 Electric Circuits and Electron
12F2X5 | Devices (FOECE,CSE,IT 25 75 100 | 3(1/0| 4
branches)
8 Basic Civil and Mechanical
12F2X6 | Engineering (For Circuit 25 75 100 {3 |10 4
branches)
9 Basic Electrical and Electronics
12F2Y6 | EngineeringFor Non-Circuit 25 75 100 | 3|1|/0)| 4
branches)
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Practical
10 19E277 ':?tl}ysmsandChemlstry Laboratory o5 75 100 |olol3]2
11 Computer Aided Drafting and
Modeling
12P2X7 Laboratory(For Non Circuit 25 75 100 10103} 2
Branches)
12 12E2E7 EIEeét)rlcal CircuitLaboratory (For o5 75 100 |olol3]2
13 | 12F278 | Computer Practice.aboratory- || 25 75 100 | 0|03 2
14 Electiic CircuitsandElectron
12F2X8 | Devices Laboratory ( 25 75 100 |00 (3] 2
ECE,CSE,IT)
Total 900 [18|4 927
Final Credits
, Total
SN | Subject Course Title Interna | Exam Mark
0 Code | Marks | Mark S LITIP C
S
SEMESTER- 11l
11 1omazy | Transforms and Partial 25 75 | 100 |3|1|0| 4
Differential Equation
2 12ME31 | Manufacturing Technology | 25 75 100 | 3|0 O 3
3 12ME32 | Engineering Thermodynamics 25 75 100 | 31| 0 4
4 12ME33 Engineering Materials and o5 75 100 | 3lol o 3
Metallurgy
5 | 12ME34 | Fluid Mechanics and Machinery| 25 75 100 | 31| 0 4
6 | 12ME35 | Electrical Drives and Controls 25 75 100 | 30| O 3
Practicals
12ME36 | Manufacturing Technology
7 Laboratonyi | 25 75 100 (0|0} 3 2
12ME37 | Fluid Mechanics and Machinery
8 Laboratory 25 75 100 (0|0} 3 2
9 12ME38 | Electrical Engineering Laborator 25 75 100 olo 3 2
10 | 12HS31 | Professional English | 25 75 100 lolol 1 1
Total 1000 ; 310 28
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- Final Hrs & Credits
S.No Sggjdeé:t Course Title IR;Z:E:I Exam I\-/II-S:EIS
Marks LIT|P|C
SEMESTER IV
Theory
1 12MA44 | Statistics and Numerical Methods 25 75 100 3|10 4
2 12ME41 | Manufacturing Technology |l 25 75 100 | 30| 0| 3
3 12ME42 | Kinematics of Machiney 25 75 100 | 3|10 4
4 12ME43 Engineering Metrology and o5 75 100 | 3lo0lol3
Measurements
5 12ME44 | Mechanics of Materials 25 75 100 3|10 4
6 12ME45 | Electronics and Microprocessors 25 75 100 | 3|00 3
Practicals
7 12ME46 Manufacturlng Technology o5 75 100 lolol 3|2
Laboratoy i Il
8 | 12ME47 | Material Testing and Metallurgical o5 75 100 |olol3l2
Laboratory
9 | 12ME48 | Metrology and Measurements o5 75 100 lolol3l2
Laboratory
10 | 12HS41 | Professional English Il 25 75 100 |0 |0O0| 1|1
Total 1000 | 18| 3|10 28
- Final Hrs & Credits
S.No Sggjdee‘:t Course Title ",:;Z:E:I Exam Jg:ils
Marks L{T|P|C
SEMESTER V
Theory
1 12GE31 Env[ronm_ental Science and o5 75 100 |3lolol3
ngineering
2 | 12ME51 | Dynamics of Machinery 25 75 100 | 3 (1|0 | 4
3 | 12ME52 | Design of Machine Elements 25 75 100 | 30| 0| 3
4 12ME53 | Thermal Engineering 25 75 100 3|/1|/01] 4
5 | 12ME54 | Applied Hydraulics & Pneumatics 25 75 100 | 3 (0| 0| 3
6 12MES55 | Automobile Engineering 25 75 100 | 3|0 0| 3
Practicals
7 | 12ME56 | Compuer Aided Machine Drawing
Laboratory 25 75 100 |0 |0| 3| 2
8 | 12ME57 | Dynamics Laboratory 25 75 100 | 0 |0| 3| 2
9 12MES58 | Thermal Engineering Laboratoiyi 25 75 100 O |0| 3| 2
10 | 12HS51 | English for Employmeri | 25 75 100 | 0|0} 2|1
Total 1000 (18| 2 | 11| 27
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. Final i
S.No Sggjdeé:t Course Title IR;Z:E:I Exam Jg:eklls Hirs & Credits
Marks L|{T|P|C
SEMESTER VI
Theory
1 | 12MG61 | Principles of Management 25 75 100 | 3|0| 0| 3
2 12ME61 | HeatandMass Transfer 25 75 100 | 3 (1|0 4
3 | 12ME62 | Computer Integrated Manufacturing 25 75 100 | 30| 0| 3
4 | 12MEG63 | Finite Element Analysis 25 75 100 (3|10 4
5 | 12ME64 | Design of Transmission Systems 25 75 100 | 3|0| 0] 3
6 Electivei | 25 75 100 | 30| 0| 3
Practicals
7 | 12MEG65 | Thermal Engineering Leoratoryi |l 25 75 100 | 0 |0| 3| 2
8 | 12ME66 | CAD / CAM Laboratory 25 75 100 | 0 |0| 3| 2
10 | 12HS61 | English for Employmerit I 25 75 100 |0 |0] 2|1
Total 1000 |18 3| 8 | 25
Subject . Internal | FM& | 7ota | Hrs & Credits
S.No Cojde Course Title Marks I\Ii)a(ﬁ:ns Marks [ [T]p |G
SEMESTERVII
Theory
1 | 12MG71| Total Quality Management 25 75 100 | 3|0| 0 3
2 | 12ME71 | Mechatronics 25 75 100 [ 3|00 3
3 | 12ME72 | Gas Dynamics and Jet Propulsion 25 75 100 | 30| 0| 3
4 12ME73 | Power Plant Engineering 25 75 100 | 3|0l 0| 3
5 Electivei Il 25 75 100 | 30| 0| 3
6 Electiveri llI 25 75 100 | 3|0 0| 3
Practicals
7 12ME74 gsgggge[:\ggfgtg;nulatlon& o5 75 100 0|0 3|2
8 | 12ME75| Mechatronics Laboratory 25 75 100 | 0 |0]| 3| 2
10 | 12ME76 | Design & Fabication Project 25 75 100 | 0 |0]| 3| 2
Total 1000 18| 1| 9 | 25
. Final i
S.No Sgghee(:t Course Title IR;Z:E?I Exam J;:EIS Hrs & Credits
Marks L|{T|P|C
SEMESTER VIII
Theory
1 Electivei IV 25 75 100 | 30| 0| 3
2 Electivei V 25 75 100 | 30| 0| 3
Practicals
3 12MEB82 | Project Work 25 75 100 | 0 |0|12| 6
Total 1000 | 6 | 0|12 12
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List of Eledives

Final

Hrs & Credits

Subject : Internal Total
S.No Cojde Course Title Marks 52?12 Marks [ [ [T p |G
SEMESTERVI i Elective |
Theory
1 |12ME6A| Marketing Maregement 25 75 100 | 30| 0| 3
2 | 12vE6B E%igg’riggmm' andRelizbility 25 75 | 100 |3|o|o]3
3 | 12ME6C| Refrigeration andAir conditioning 25 75 100 | 3|/0| 0| 3
4 | 12ME6D| Renewabe Sourcesof Energy 25 75 100 | 3|/0| 0| 3
5 | 12ME6E| Industrial Tribology 25 75 100 | 3|00 | 3
6 12MEG6F | Vibration andNoise Control 25 75 100 | 3|/0| 0| 3
12ME6G Pfo’l‘g;;e”“ onal Machining 25 75 | 100 |3|0|o0 |3
. Final i
S.No| Subiect Course Tite Intermal | g | Total | o @ Credie
Marks L/ T|P]C
SEMESTER VII'T Elective |
Theory
1 ProcessPlaming andCost
12ME7A | oo g 25 75 | 100 |3]0|0]3
2 12ME7B T[ggls;gn of Jigs, Fixtures andPress o5 75 100 |3lolol3
3 12ME7C| Composite Materials 25 75 100 3100713
4 12ME7D| Robotics 25 75 100 30|03
5 12ME7E| Thermal Turbo Machines 25 75 100 | 3|/0| 0| 3
6 12ME7F | Computational Fluid Dynamics 25 75 100 | 3|/0| 0| 3
12ME7G| Nuclea Engineaing 25 75 100 [ 30|03
. Final i
S.No Sgghee‘:t Course Title T;Z:Egl Exam I\;g:ils Hrs & Credits
Marks LT/ P[C
SEMESTERVII | -1 Elective lll & IV
Theory
1 12GE61| Fundamentalsof Nanoscience 25 75 100 | 3|0/ 0| 3
2 12GE32 | Professonal Ethicsin Engineeing 25 75 100 [ 3|0/ 0| 3
3 | 12MES8A | Entrepreneurship Devel opment 25 75 100 | 3|/0| 0| 3
4 | 12ME8B| Production Planning and Control 25 75 100 | 3|/0| 0| 3
5 | 12ME8C| Mainterance Engineering 25 75 100 |3|0| 0|3
6 12MESD | Operations Research 25 75 100 | 3|0, 0| 3
7 12MES8E | Presaire Vessels andPiping Design 25 75 100 3/0/0]| 3
8 12ME8F | Advanced I.C. Engines 25 75 100 | 3|0 0] 3
9 | 12ME8G| Design of Heat Exchangers 25 75 100 | 3|0| 0] 3
10 | 12ME8H| Fireworks Safety 25 75 100 | 3|0 0] 3
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12F171 TECHNICAL ENGLISH -1 310 4
AIM
To enable learners of Engineering and TechnotiEpelop their basic communication skills in
English.

Course Outcomes

Relate basic grammar and structure of a language with relevance to technical vocabL
Analyze the technical English resources with reading skill

Develop technical communication gkit writing

Distinguish the sounds of English with Technical audio resources

Adapt basic English language skill for effective oral communication

UNIT | FOCUSON LANGUAGE 10
General Vocabularprefix, suffix i Denotative & connotativaParts of Speeehiypes of Sentences

Conditionals Connectors Concoffienses -Active &Passive voicePhrases & Clause3pelling&
PunctuationCause & EffecCorrect use of words(parts of spee€hestion Tags
Owho &0 Yes/ No 6RearmmrgingiJunebked Semtem@se\Word Substitution

UNIT II READING 12
Reading for gist/Identifying information/gap fillinBeading different types of text like advertiseme

instruction, manuals, report Reading passage with multiple choice questions/cloze
passage/sentence matchaughpleting passagReading for flow chart completion/matchir
information/matching headings, Reading for sentence completion

UNIT Il WRITING 12
Writing Sentences for Brevity, Clarity and SimplieMyriting Topic sentences/Gener

Information/DescriptionParagrap¥structuring an EssaWriting effective conclusion$Vriting a
Process Writing formal letter like Requisition letter, Placing an order, Quotation le
Acknowledgement letter, Enquiry Letter, Complaint Letter, Permission Letter.

UNIT IV LISTENING 12
Listening for LearningNord Stress and Pronunciation practitéstening for Specific information

Note takingListening to announcementsistening to News on the radio/TV
UNIT V SPEAKING 12
Introducing oneseifffering Suggestions and recomrdationsExpressing opinions suggestier
(agreement/disagreemeiiple play Purchase Manager& Customer, Customer care exec
(voice) & Customer, Bank manager& Employee, Commenting on the basis of DiseUssign
Verbal & Nonverbal cues in speedbsing Familiar Expressions in different situations

TOTAL: 60 PERIODS

= =4 —a —a A

TEXT BOOKS
1. Department of Humanities & Socia Sciences, Anna University, ¢Englishfor Enginee's and
Techndogistsh Combined Edition (Volumes 1 & 2), Chennai: Orient Longman Pvt. Ltd.,
2006.
REFERENCES
1 CambridgeBECPreli minary2Student'sBookwithAnswers. ExaminationpapersfromUniversity
ofCambridgeESOL Examinations, Cambridge ESOL, PB, ISBN: 9780621544504
2. Meenakshi Raman and Sangeetha Shdiniae ¢ h n i c dchtiorCBnglishuwskills for
Engi n@xéord &niversity Pres2008,ISBN:019-5695747
E-MATERIALS

1.www.usingenglish.com

2 www.ego4u.com
3.www.letterwritingguide.com
4 www.randallsenglishlab.com
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12F172 ENGINEERING MATHEMATICS 1 |

AIM
The Course is aimed Beveloping the basic mathematical skills of Engineering Student

L T P C
3 1 0 4

Course Outcomes

The Students will be able to

Find the inverse of given matrix and reduce matrix equation using Celgleyiton theorem
Elaborate given function as a power seriesusing Tay 6 s seri es

Apply double integration to find area between two curves

Make use of Calculus in finding the envelope, Evolutes & Involutes

Evaluate the shortest distance between two dkesg and find equation of coplanar plane
Classify Conic system in Tee Dimensional Geometry

UNIT | MATRICES 9+3

Characteristic equatiorEigen Values and Eigen vectors of a real matRxoperties of Eigen value
- Problem solving using Caylagtamilton - Similarity Transformation Orthogonal Transfanation

of a Symmetric matrix to diagonal fornQuadratic form Orthogonal reduction to canonical forrr
UNIT Il THREE DIMENSIONAL GEOMETRY 9+3

Introductioni Sphere Tangent planePlane section ad spheréLines- Skew line§ Coplanar lines
-i Equation of cylinder Right circular cylinder.

UNIT I DIFFERENTIAL CALCULUS 9+3

Curvature- Radius of curvature Cartesian and Parametric CoordinateSircle of Curvature-

Involutes and Evolutes Envelope- Evolutes as Envelope of its normal.

UNIT IV FUNCTIONS OF SEVERAL VARIABLES 9+3

Partial DerivatvesEul er 6s Theor em f o fTothl Darivatye diffeentiationt
of Implicit functioni Jacobian Tay | or 6 s - NEaximpadMingnia fmnfunction of two variable
-Met hod of Lagrangeds multipliers

UNIT V MULTIPLE INTEGRALS 9+3

Double integratiorr Cartesian and Polar @rdinates- Change of order of integrationChange of
variable between Cartesian and polaroocdinates- Triple integration Area as a double integratic
- Volume as a triple integral

E R I I ]

TOTAL: 60 PERIODS
TEXT BOOKS
1. B. S. Gr eHvagher i Engi neering Mat hemati c

Publishers,Delhi,2005
2. Kreyszig, E., Advanced Engineeringathematics, 8edition, John Wiley Sons, 2001
3. Dr.P.Kandasamy , Dr.K.Thilagavathy , Dr.K.Gunavathy , S. Chand & Company Ltd.
Ram nagar, New Delhi

REFERENCES
1. Greenberg, M.D. Advanced Engineering Mathematics, Second Edition, Pearson Ed

Inc. (Firg Indian reprint), 2002

2. Venkatar amamgi Melkr | ni Volane haadleRevised erlarged Fout
Edition, The National ?Publishing Cpompany,Chennai,2004.

3. Veerarajan.T EAgi neer i ng FMeh BlditomBata McGsawi, hill publishing
company LtdNew Delhi,2005
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12F1Z3 ENGINEERING PHYSICS - |

AIM
To enhance the fundamental knowledge in Physics and its applications relevant tostee@us of
Engineering and &chnology
Course Outcomes
The Students will be able to
1 Demonstrate the basic concepts of ultrasonic and their applications
1 Summarizehe principles of different types of laser and laser characteristohsstrial and
medical applications of the laser
1 Explain the light propagation in optical fiber and recognize its structures, types
applications such as sensors, endoscope
T Interpret the Planckodés theory in quar
scattering, Schrodinger equations and its appéa
1 Explain in detail the crystal structure, identification of cubic unit cells (SC, BCC, FCC
HCP, miller indices and crystal defects
UNIT | ULTRASONICS 9
Introductioni Productioni magnetostriction effectmagnetostriction generatgiezoeleatic
effect- piezoelectric generatoDetection of ultrasonic waves, propertie€avitations- Velocity
measuremerit acoustic grating Industrial application$ drilling, welding, soldering and cleaning
i SONAR- Non Destructive Testing pulse echo syem through transmission and reflection
modes- A,B and Ci scan displays, Medical applicatioh&onograms
UNIT Il LASERS 9
Introductioni Principle of Spontaneous emission and stimulated emission. Population inw
pumping. Einsteins A and B coefétits- derivation. Types of lasefis He-Ne, CO2 , NdYAG,
Semiconductor laserQualitative Industrial ApplicationsLasers in welding, heat treatment, cutti
T Medical applications Holography and uses.
UNIT I FIBER OPTICS and APPLICATIONS 9
Principle and propagation of light in optical fibredlumerical aperture and Acceptance anglgpes
of optical fibres (material, refractive index, modepouble crucible technique of fibre drawing
Fibre optical communication system (Block diagrarjght sources Detectors Fibre optic sensor:
T temperature and displacemeriindoscope.
UNIT IV QUANTUM PHYSICS 9
Black body radiation Pl anc kds t he oQomptoly effect Theorg aand @xpgriment:
verificationi Matterwaves Sc hr ° di n gquatiéns Tineandependent and time depend:
equations Physical significance of wave functidrParticle in a one dimensional box.
UNIT V CRYSTAL PHYSICS 9
LatticeT Unit cell i Bravais latticei Lattice planes Miller indicesi d spacing in cubitattice i
Calculation of number of atoms per unit def\tomic radiug Coordination numbéir Packing factor
for SC, BCC, FCC and HCP structureSrystal defects point, line and surface defeetBurger
vector

L T P C
3 0 0 3

TOTAL: 45 PERIODS

TEXT BOOKS
1. R. K Gar and S. C. Gupt a, O0Engineering
Delhi(2003)

2. M. N. Avadhanulu and PG Kshirsagar, oA
company, Ltd., New Delhi, 2005.
3. K. Rajagopal , A Engi iHail @ IndiarPygt. Ltd.mNgwsDelbi $200V.
REFERENCES
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1. Serway and Jewett, 6Physics f or S'tHdidom,t
Thomson Brooks/Cole, Indian reprint (2007)

2. Rajendr an, V and Mari kani A, 0 BlicagionslLil,dlir
Edition, New Delhi, (2004).

3. Pal ani samy, P.K., OEngineering Physics
4. Jayakumar. S, O6Engineering Physicsbé, F
5. Chitra Shadrach and Si v aksuintasro ,V aPdei avreslo
Delhi, (2007).
12F1z4 ENGINEERING CHEMISTRY 17 | Ié I) g g
AlM

To impart a sound knowledge on the principles of chemistry involving the different Applic
oriented topics requireaf all engineering branches
Course Outcomes
The Students will be able to

1 The student should be conversant with the principles water charactereadioreatment of
potable and industrial purposes.
Principles of polymer chemistry and engineering apptica of polymers.
Industrial applications of surface chemistry.
Conventional and neoonventional energy sources and energy storage.

1 Devices and Chemistry of engineering materials.
UNIT | WATER TECHNOLOGY 9
Characteristic$ alkalinity i types of alkalinity and determinatiérhardnes$types and estimation
by EDTA method (problems); Domestic water treatmelisinfection methods (Chlorination,
ozonation. UV treatent)i Boiler feed watédr requirement$ disadvantages of using hard water i
boilersi internal conditioning (phosphate, calgon and carbonate conditioning methexisynal
conditioningi demineralization procegdsdesalination and reverse osmosis
UNIT I POLYMERS AND COMPOSITES 9
Polymersdefinition i polymerizationi typesi addition and condensation Polymerizatioriree
radical polymerization mechanisinPlastics, classifatiori Preparation, properties and uses of P\
Teflon, polycarbonate, polyurethane, Ny6n6, PETF Rubber-vulcanization of rubber, syntheti
rubbers’ butylRubber, SBR, Compositeslefinition, types polymer matrix composiie§ERP oty.
UNIT I SURFACE CHEMISTRY 9
Adsorptioni typesi adsorption of gases on solidadsorption isothermisFrendlich and Langmui
isothermsi adsorption of solutes from solutianrole of adsorbents in catalysis, ierchange
adsorption and pollign abatement
UNIT IV NON-CONVENTIONAL ENERGY SOURCES AND STORAGE 9

DEVICES
Nuclear energy fission and fusion reactions and light water nuclear reactor for
Power generation (block diagram onlypreeder reactdr solar energy ConversidnSolar cellsi
wind energyi fuel cellsi hydrogeni oxygen fuel celli Batteriesi Alkaline batteried lead acid,
nickeli cadmium and lithium batteries
UNIT V ENGINEERING MATERIALS 9
Refractories i classification T acidic, basic and neutral refractorids properties

(refractoriness, refractoriness under load, dimensional stability, porosity, thermal spall
manufacture of alumina, magnesite and zirconia bricks, Abrasivatiral and synthetic abrasives
quartz, corundum, emery, garnet, diamond, giliatarbide and boron carbide. Lubricarits
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mechanism of lubrication, liquid lubricantgyroperties viscosity index, flash and fire points, clot
and pour points, oilynes$)solid lubricants’ graphite and molybdenum sulphide. Nanomatefia
introducton to nanochemistry carbon nanotubes and their Applications

TOTAL: 45 PERIODS

TEXT BOOKS
1. P. C. Jain and Monica Jain, AEngi neerin
(2002).

2. Dr. A. Ravi krishnan, AEngi neer i @hgnnat (R60OR)I s
3. S. S. Dara AA text book of engineering

REFERENCES
1. B. K. Sharma AEngineering chemistryo Kri

2. B. Sivasankar AENngi ne e-Hiil Rup.CalllideNeaw Bethir(20U8).

FUNDAMENTALS OF COMPUTING AND L
PROGRAMMING 3

o -
o T
w0

12F175

AIM

To provide an awareness to Computing and Programming

Course Outcomes

The Students will be able to

Explain the major components of compuded its functionalities

Summarize evolution of computers generation and their classification

Solve computing problems using algorithm and flowchart

Develop small programs related to simple/ moderate mathematical and logical probl
6Cbo

Develop programi C language using arrays, functions, structures & pointers

= = =4 —a -9

UNIT | INTRODUCTION TO COMPUTERS 9
Introductioni Characteristics of Computeirs€Evolution of Computers Computer Generatioris
Classification of ComputefisBasic Computer organizationNumber SystemsComputer Software
T Types of Softwaré Software Development Stepdnternet Evolutiori Basic Internet
Terminology Internet Services

UNIT Il PROBLEM SOLVING 9
Problem Solving Using ComputerBlanning the Computer ProgranPurposé Algorithmi Flow
Chartsi Pseudo code

UNIT I INTRODUCTION TO C 9
Overview of Ci Constants, Variables and Data Typé&3perators and Expressicndanaging Input
and Output operatoisDecision Making Branching and Looping

UNIT IV ARRAYS AND FUNCTIO NS 9
Arrays Handling of Character StringsUserdefined Function§ Definitionsi Declarations Call

by referencé Call by value.

UNIT V STRUCTURES AND POINTERS 9
Structures and Unioris Pointersi Arraysi The Preprocessar Developing a C ProgramSome
Guidelines

TOTAL: 45 PERIODS

TEXT BOOKS
1. Ashok. N. Kamt hane, i Computer Programmin

2. Behrouz A. Forouzan and Ri chard. F. Gi | be
Co, | I EdiCole Taamson BarnimgPuldications, (2007).
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REFERENCES
1. Pradiop Dey, Manas Ghoush, iPr

2. Byron Gottfried, i P rEditopm, dndiari AdgptedvEditidn), T/

publications, (2006). (Unil, 111, IV, and V).

Stephen G. Kochan, AProgramming in Co,

4. Brian W. Kernighan and Denni s M. Ri tchi
Education Inc., (2005).

5, E. Bal agur usamy, dirCtoanipaut angd furPdangr aHin
Publishing Company Limited, (2008).

w

6. S. Thamar ai Sel vi and R. Murugan, AC for
12F176 ENGINEERING GRAPHICS Ié I g i
AIM

To develop Graphic skills of the student

Course Outcomes

The Students will be able to

Follow the conventions used in engineering graphics

Practice plane curves and free hand sketching

Draw the projections of points, lines and plane

Draw the projections of simple solids and their sectiora@lsi

Identify the applications of development of surfaces

Practice isometric and perspective projections

UNIT | PLANE CURVES AND FREE HAND SKETCHING 15
Curves used in engineering practices:

Conicsi Construction of ellipse, Parabola and hyperbola bemcicity methodi Construction of
cycloidi construction of involutes of squad and circlBrawing of tangents and normal to the ab
curves.

Free hand sketching:

Representation of Three Dimensional objéceneral principles of orthographic projectioleed
for importance of multiple views and their placemiiiirst angle projectioin layout viewsi
Developing visualization skills through free hand sketching of multiple views from pictorial vie
of objects.

UNIT Il PROJECTION OF POINTS, LINES AND PLANE SURFACES 14
Projection of points and straight lines located in the first quadfetermination of true lengths ai
true inclinationsi Projection of polygonal surface and circular lamina inclined to both refe
planes.

UNIT I PROJECTION OF SOLIDS 15
Projection of simple solids like prisms, pyramids, cylinder and cone when the axis is inclined
reference plane by change of position method.

UNIT IV SECTION OF SOLIDS AND DEVELOPMENT OF SURFACES 15
Sectioning of above solids in simplertical position by cutting planes inclined to one reference f
and perpendicular to the othieObtaining true shape of section.

Development of lateral surfaces of simple and truncated solRissms, pyramids, cylinders ar
cones’ Development of leeral surfaces of solids with cylindrical cutouts, perpendicular to the ¢
UNIT V ISOMETRIC AND PERSPECTIVE PROJECTIONS 15

E R
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Principles of isometric projectidnisometric scalé isometric projections of simple solids, trunca
prisms, pyramids, cylirets and cones.
Perspective projection of prisms, pyramids and cylinders by visual ray method.

TOTAL: 75PERIODS

TEXT BOOKS
1. N. D. Bhatt, AEngineering Drawingo Char

2. K. V. Natrajan, nA tGrxatp hbocoskd , o fDhEmMaAIil
(2006).

REFERENCES
1. M. S. Kumar , AEngi neering Graphicso, D.

2. K. Venugopal and V. Prabhu Raj a, i En
Limited (2008).

3. M. B. Shah arEdhhgB.n@erRama . ,Drfawi ngo, Pear:

4. K. R. Gopalakrishnana, AEngineering Dr

5. Dhananjay A.Jol he, AEngineering Drawin
Hill  Publishing Company Limited @8).

6. Basant Agar wal and Agar wal C. M. , AENQgi
CompanyLimited, New Delhi, (2008).

L T PC

12F1z7 PHYSICS LABORATORY | 0 0 3 2

Course Outcomes
The Students will be able to
Find the waelength of Laser and velocity of ultrasonic waves
Determine the thickness of a thin wire and Refractive index of a jprigght experiments
Experiment with the thermal conducti vi
Determine theotal hardness of unkmvn water sample
Estimate the amount of ferrous ion, HCI, dissolved oxygen and copper ion present in
solutions using various methods
LIST OF EXPERIMENTS
1. (a) Particle size determination using Diode Laser
(b) Determination of wavelength ofdh_aser source.
(c) Determination of acceptance angle and Numerical aperture of an optical fiber.

=A =4 -8 -8 -9

2. Determination of thickness of a thin wireAir wedge method

3. Determination of velocity of sound and compressibility of liguiditrasonic
interferometer.

4, SpectrometerDispersive power of a prism.

5. Determination of thermal conductivity of a bad condu¢tare e 6 s Di s ¢ me't
6. Determination of matara qénsniforro lbendingis of t h

A minimum of FIVE experiments shall befefed.

12F1Z7 CHEMISTRY LABORATORY i |
LIST OF EXPERIMENTS
1. Estimation of hardness of Water by EDTA
2. Estimation of Copper in brass by EDTA
3.Estimation of ferrous iron by Potentiometric titrations
4.Estimatio of hydrochloric acid by Pmetry.

or
o -
w T
O
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5. Determination of DO in water ( Wi

REFERENCE:
1. Text book of Quantitative Inorganic Analysis,A.l.Vogel, ELBS, London.
2 . A. Ravi krishnan, oPracti cal Engi nec
Chemai(2002)
12F178 COMPUTER PRACTICE LABORATORY -I c o s S

Course Outcomes

The Students will be able to

Make use of MSDffice packages like, M8Vord, MSExcel and PowerPoint
Develop flowcharts & algorithms for computing problems
Formulateproblems and propose algorithms in C

Effectively choose programming components that efficiently compute
Create programs using C language in advance like structures & pointers

E R I E

LIST OF EXPERIMENTS
1) Word Processing

a) Create a word Document using Tahieation, Table Formatting and Scientific
notations
b) Create Mail Merge
c) Drawing Flowchart for the following
I) To find the largest of three numbers A,B, and C
i) To find the sum of first 50 Natural numbers
iif) Factorial of given number using Resion
2) Spreadsheet
a) Create Spreadsheet using the following features:
Tables, Charts, Formula, Formula Editor
Sorting, Import/Export Features.

3) Power-point
a) Create a Power point Presentation about your college.

ACO Progr ams
Aim:

To practice C programs for the following concepts:
4) Simple C Programs using Data types, Expression Evaluation
5) Program using Conditional and Looping Statements
6) Program using Arrays
7) Program using functions
8) Program using Switchécase Statement
9) Program using Sirgs
10) Program using Structures
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11) Program using Unions
12) Program using Pointers

12F179 ENGINEERING PRACTICES LABORATORY

AIM
To provide exposure to the students with hands on experience on vasius bngineering
practices in Civil, Mechanical, Electrical and Electronics Engineering.
Course Outcomes
The Students will be able to
1 Design the pipe connections as per requirements and identify the various component:
plumbing
Produce simple waiten joints using wood working tools
Create simple lap, butt and tee joints using arc welding equipments
Generate the simple components using lathe and drilling machine
Identify the fitting usage of square joint, L joint and stepped joints
Facilitate the oeration of iron box, fluorescent lamp, fan and regulator wiring circuits
Analyze the fundamentals of Boolean algebra and digital logic gates
LIST OF EXPERIMENTS

T P C
0 3 2

o

E R

GROUP A (CIVIL and MECHANICAL)
I CIVIL ENGINEERING PRACTICE 9
Buildings:
(a) Study of plumbing and carpentry components of residential and industrial buils
Safety aspects.
Plumbing Works:
(a) Study of pipeline joints, its location and functions: valves, taps, couplings,
unions, reducers, elbows in household fittings.
(b) Study of pipe connections requirements for pumps and turbines.
(c) Preparation of plumbing line sketches for water supply and sewage works.
(d) Handson-exercise:
Basic pipe connectiorisMixed pipe material connectignPipe
Connections wh different joining components.
(e) Demonstration of plumbing requirements of hitge buildings.

Carpentry using Power Tools only:
(a) Study of the joints in roofs, doors, windows and furniture.
(b) Handson-exercise: Wood work, joints by sawing, glagand cutting.

Il MECHANICAL ENGINEERING PRACTICE 13
Welding:

(a) Preparation of arc welding of butt joints, lap joints and tee joints.

(b) Gas welding practice
Basic Machining:

(a) Simple Turning and Taper turning
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(b) Drilling Practice
Sheet Metd Work:
(a) Forming and Bending:
(b) Model making Trays, funnels, etc.
(c) Different type of joints.
Machine assembly practice:
(a) Study of centrifugal pump
(b) Study of air conditioner
Demonstration on:
(a) Smithy operations, upsetting, swaging, sgttiown and bending. Example
Exercisei Production of hexagonal headed bolt.
(b) Foundry operations like mould preparation for gear and step cone pulley.
(c) Fittingi Exercised Preparation of square fitting and \ie@tting models.

GROUP B (ELECTRICAL and ELECTRONICS)

I ELECTRICAL ENGINEERING PRACTICE 10
1. Residential house wiring using switches, fuse, indicator, lamp and energymeter.
2. Fluorescent lamp wiring.
3. Stair case wiring
4. Measurement of electrical quantitiegoltage,current, power and power factor in

RLC circuit.

5. Measurement of energy using single phase energy meter.
6. Measurement of resistance to earth of electrical equipment.

\ ELECTRO NICS ENGINEERING PRACTICE 13
1. Study of Electronic amponents and equipmerit&kesistor, colour coding measureme
of

AC signal parameter (pegleak, rms period, frequency) using CR.

2. Study of logic gates AND, OR, EOR and NOT.

3. Generation of Clock Signal.

4. Soldering practicé Components Deges and Circuits Using general purpose
PCB.

5. Measurement of ripple factor of HWR and FWR.

TOTAL: 45 PERIODS

12F271 TECHNICAL ENGLISH I

AIM
To make learners acquire listening and speagkilts in both formal and informal context

L T P C
3 1 0 4

Course Outcomes
The Students will be able to
 To Build Vocabularies for an effective communication

1 To know the mechanics of Writing for various Situations
9 To obtain excellence in Oral Communication
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1 To Know the baics of Presentation Techniques

1 To improve listening skill with all types of audsaript
UNIT | READING 12
Intensive reading and predicting content, Reading and interpretation, Reading comprehensic
exercises with questions on overall conteBliscusgons analyzing stylistic features (creative anc
factual description) Reading comprehension exercises with texts including graphic
communication Exercises in interpreting nererbal communicatioiReading comprehension
exercises with critical questionsuitiple choice, Reading comprehension exercises with analyti
guestions on conteintEvaluation of content questions
UNIT Il WRITING 12
Writing a Report-Writing a Proposal-Writing a Feasi bili ty Report-Writing Situational Report- Memo-
Writing Agenda -Writing Minutes -Writing ManualsWriting Thesis statement/riting
Recommendation, Checklist, Instructidvriting Statement of Purpod#riting Letter of
RecommendatiofVriting Statement of the Probleiiranscoding Fow Chart Pie Chart, Bar
Diagam, Line Graph.
UNIT I LISTENING 12
Listening to gather Information- Listening to stories Listening to a convesdiondInterviews
Listening to a News Repat- Listening to a famous speechs, ceremonial speech, avareress
programme andtechica presentation Intensive Listening to find exact information-Listening for
gist-Listening to identify expressons sed in DiscusgonsListening to identify tonal Varationsin
Speedies
UNIT IV SPEAKING 12
Talking about General Contents, localities, home town, ambitiofenHuture planIntroducing
othersDescribing/Introducing function of a product/ machine, talking about pros and cons
productCommunication for the Mas#/elcome Address, Special Address, Presidential Add
Vote of thanks-Speaking with goodPronunciatiofFamous quotes, speechéublic Speech
Speaking on the General Topghppropriate CommunicaticAnswering to the Question, addir
valuable points to the discussion, giving an appropriate reply, appropriate vocabulary accordir
audienceGiving a specific information about Statistics used in Bar diagram, Pie &GaePlay
Hr and applicant, Purchase Manager and Customer, Industridiporter, EmployerEmployee,
Managing DirectoiHR

UNIT V FOCUS ON LANGUAGE 12
SynonymAntonym HomonymTensesPhrasal Verbs Acronym AbbreviationsForeign words

Confusing WordsAnalogy Numerical ExpressionsPurpose StatemenError Correctionirect
andIndirect Speech

TOTAL: 60PERIODS

TEXT BOOKS
1. Depatment ofHumanties andsodal Sciences,Anna Unversity, English forEnginee's and

Techndogists Combined Edition (Volumes 1 and )2 Chennd: OrientLongman Brt. Ltd.,
2006.
REFERENCES
1. Shaan JGerrson andSteven MGersoni A &hncal Writing i Process ad Prodwct &
PeasonEducaioni 2000.
2. Raymand V.Ledkar,JohnD. Pdtit andMary E.Flateyi LegkassBascConmmunicaion Tata
McGraw Will 8th EditionT 1999.

Pagel9of 101



3. Steve. E.Padey, Dariel G.Riordani Techrical Repat Writing Today i AITBS Pulishing
and Ostributas, India Sthedtioni 2000.

4. Robert L.Shurter, Effective lettersin busnessThird Ed. 1983.

5. Norman Whitby, Busness Baechmark T Pre-Intermedate to Intermedate, StidentsBook,
CamlridgeUniversity Press,2006.

6. Cambridge BEC Preliminary 1 : Practice Tests from the Univerdty of Cambridge Local
ExaminationsSyndicate, University of CamlridgeLocal ExaminaionsSyndicate,PB, ISBN:
9780621753012

7. CambridgeBECPreli minary2Student'8ookwithAnswers: ExaminationpapersfromUniversity
ofCambridgeESOL Examinations, CamlridgeESOL, PB, ISBN: 978062144504

12F222 ENGINEERING MATHEMATICS 1 1l

AIM
To analyse the engineering problems using the techniques and the mathematical skills acqui
studying vector calculus, Laplace transform, complex variables, ordinary differentiabaguati

L T P C
3 1 0 4

Course Outcomes
1 Apply Laplace transform to solve first and second order differential equations
elementary forcing function

T Classify Greends theorem to evaluate |
1 Construct an analytic funtion using the properties of analytic function
T Make use of Cauchyodés residue theorem f
1 Evaluate complicated real integrals using the basics of analytic functions and the ci
integration
1 Develop a series solution to an ©8Pand recognize special functions defined by series
UNIT | LAPLACE TRANSFORM 9+3

Laplace transforri Conditions for existendeTransform of elementary functioihBasic properties
T Transform of derivatives and integrélgransform of unit step functioand impulse functioris
Transform of periodic functions. Definition of Inverse Laplace transform as contour intei
Convolution theorem (excluding prodf)initial and Final value theorenisSolution of linear ODE
of second order with constant coeifiots using Laplace transformation techniques.

UNIT Il VECTOR CALCULUS 9+3
Gradient , Divergence and CiirDirectional derivativd Irrotational and solenoidal vectc

fields i Vector integrationn Gr een6s theorem in a pl anset,olk
theorem (excluding proof$) Simple applications involving cubes and rectangular parallelepipe

UNIT 1l ANALYTIC FUNCTIONS 9+3
Functions of a complex variable Analytic functionsi Necessary conditions, Cauéh

Riemann equation and Suiffinit conditions (excluding proofs)Harmonic and orthogonal propertis
of analyticfunctioni Harmonic conjugaté Construction of analytic functiorisConformal mapping
: w= z+c, cz, 1/z, and bilinear transformation.

UNIT IV COMPLEX INTEGRATION 9+3
Std¢ ement and application of cauchyo6s t

Laurent expansi on, Singularities, Cl assi

integration, Unit circle and sergircular contours (excluding poles on reals)

UNIT V ORDINARY DIFFERENTIAL EQUATIONS 9+3

Page200f 101


http://www.cambridgeindia.org/showbookdetails.asp?ISBN=9780521753012
http://www.cambridgeindia.org/showbookdetails.asp?ISBN=9780521753012
http://www.cambridgeindia.org/showbookdetails.asp?ISBN=9780521753012
http://www.cambridgeindia.org/showbookdetails.asp?ISBN=9780521544504
http://www.cambridgeindia.org/showbookdetails.asp?ISBN=9780521544504
http://www.cambridgeindia.org/showbookdetails.asp?ISBN=9780521544504
http://www.cambridgeindia.org/showbookdetails.asp?ISBN=9780521544504

Higher order linear differential equations with constant coefficiéntdlethod of variation of
parameter§ Cauchy o6s and L egen &imdté@nsouslfiistroser lineae epuaao
with congant coefficients.

TOTAL: 60 PERIODS

TEXT BOOKS
1. B.S. Grewal , 6Hi gher Engineering Mat hem
Delhi,2005.

2. Kreyszig, E., Advanced Engineering Mathematics, 8th edition, John Wiley Sons, 200:

REFERENCES
1. Greenbeg, M.D. Advanced Engineering Mathematics, Second Edition, Pearson Edu

Inc. (First Indian reprint), 2002

2. Venkataraman. M. K. , 0Engineering Mat heme
Edition The National ?Publishing Cpompany,Chennai,2004.

3. Veera aj an. TOEngineering Mat he maf ihit publishihg
company Ltd,New Delhi,2005.

12F273 ENGINEERING PHYSICS i | LT P C
3 0 0 3
AIM
To enrich the understanding of various types of materials and their applications ieesimgjand
technology.

Course Outcomes
The Students will be able to

T lllustrate the free electron theories (classical and quantum), Fermi Function,

concentration in metals

1 Analyze the theory of conducting and semiconducting materials, Hall Effedt its
applications
Explain the properties and applications of magnetic materials and super conducting
Summarize the properties of dielectric materials and their applicatideso electricity
Analyze the properties and applications of modmrgineering materials
Extend the acquaintance of nano phase materials
UNIT | CONDUCTING MATERIALS 9
Conductorsi classical free electron theory of metdlsElectrical and thermal conductivity
Wiedemanri Franz lawi Lorentz numbeii Draw backs of clagsal theoryi Quantum theory
Fermi distribution functioni Effect of temperature on Fermi FunctiorDensity of energy statés
carrier concentration in metals.
UNIT Il SEMICONDUCTING MATERIALS 9
Intrinsic semiconductor carrier concentration derivati i Fermi leveli Variation of Fermi level
with temperaturé electrical conductivityy band gap determinatioin extrinsic semiconductors
carrier concentration derivation intype and ptype semiconductdr variation of Fermi level with
temperature anidnpurity concentratiofi compound semiconductoirHall effecti Determination of
Hall coefficienti Applications.

= =8 —a -9

UNIT I MAGNETIC AND SUPERCONDUCTING MATERIALS 9
Origin of magnetic momeritBohr magnetoii Dia and para magnetisitFerro magnetisth Domain

theoryi Hysteresid soft and hard magnetic materidlantii ferromagnetic materials Ferritesi
applications magnetic recording and readdgtorage of magnetic datdapes, floppy and magnet
disc drives.Superconductivity : properties Types of super conductors BCS theory of
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superconductivity(Qualitative} High Tc superconductoré Applications of superconductofis
SQUID, cryotron, magnetic levitation.

UNIT IV DIELECTRIC MATERIALS 9
Electrical susceptibilityi dielectric constani electronic, ionic, orientational and space cha

polarizationi frequency and temperature dependence of polarisatioternal fieldi Claussius
Mosotti relation (derivation) dielectric lossi dielectric breakdowri uses of dielectric material
(capadior and transformei) ferroelectricity and applications.

UNIT V MODERN ENGINEERING MATERIALS 9
Metallic glasses: preparation, properties and applicatid®isape memory alloys (SMA

Characteristics, properties of NiTi alloy, application, advantageslisadvantages of SMA.
Nanomaterials: synthesiplasma arcing chemical vapour depositidnsolgelsi electrodepositior
T ball milling - properties of nanoparticles and applicatioBarbon nanotubes: fabricatiénarc
method i pulsed laser depositioin chemical vapour deposition structurei properties anc
applications.

TOTAL: 45 PERIODS
TEXT BOOKS
1. Charl es Kittel 6 I ntroduction to Solid

Singapore (2007)
2. Charl es P. Pool e andohr amk NAnOweemhnod k

(for Unit V)
3. K. Rajagopal , AEngineering Physicso Pr
REFERENCES
1. Rajendran, vV, and Mari kani A, 6Mat eri a
New delhi.
2. Jayakumar , S. 6Materials sciencebo, R. K
3. Pal ani samy P.K, 6Materials scienced, S
Edition(2007)

4. M. Arumugam, 6Materials Scienced Anur a

12F274 ENGINEERING CHEMISTRY 1 I

AIM

To impart a sound knowledge on the principles of chemistry involving the different applicatior
oriented topics required for all engineering branches

Course Outcomes:

The Stdents will be able to

Explain the operating principles and the reaction involved in electrochemistry
lllustrate the principle and applications of different electrodes with their merits and del
Prescribe the principles and application of corrosiarrob

Develop the core concepts behind fuels and combustion

Invent the concepts of fuel purification processes

Analyze the importance in phase rule and pertain the chemistry of alloys

Interpret the principles, importance and application of analyticahigabs

UNIT I ELECTROCHEMISTRY 9
Electrochemical cell§ reversible and irreversible cellsEMF i measurement of enif Single
electrode potentidl Nernst equation (probleni)reference electrodéstandard Hydrogen electroc

-Calomel electrodei lon sdective electrodei glass electrode and measurement of pt
Page22 of 101

L T P C
3 0 0 3

=4 =4 -a-_a_-a_-4a_-2



electrochemical seriek significancei potentiometer titrations (redox Fe2+ vs dichromate an
precipitationi Ag+ vs C} titrations) and conduct metric titrations (adidsei HCI vs, NaOH)
titrations

UNIT Il CORROSION AND CORROSION CONTROL 9

Chemical corrosioii Pilling i Bedworth rulé electrochemical corrosidndifferent typed galvanic
corrosion’ differential aeration corrosioin factors influencing corrosioifi corrosion controli

sarificial anode and impressed cathodic current methaasrosion inhibitors protective coatings
T paintsi constituents and functiorismetallic coatings electroplating (Au) and electroless (M
plating

UNIT I FUELS AND COMBUSTION 9

Calorific value i classificationi Coal i proximate and ultimate analysis metallurgical cdke

manufacture by Ottdloffmann method Petroleum processing and fractidnsrackingi catalytic
cracking and methodenockingi octane number and cetane numbesyntheticpetrol i Fischer
Tropsch and Bergius processe&aseous fuelawvater gas, producer gas, CNG and LPG, Flue
analysisi Orsat apparatuistheoretical air for combustion.

UNIT IV PHASE RULE AND ALLOYS 9
Statement and explanation of terms involvegne component syster water systeni condensec

phase rulé construction of phase diagram by thermal analiysisnple eutectic systems (leaiver
system only) alloysi importance, ferrous alloyisnichrome and stainless stéeheat treatment o
steel, mnferrous alloys brass and bronze.

UNIT V ANALYTICAL TECHNIQUES 9
BeerLamber t 6 s | iauV-visilpe spdrtroscopy and IR spectroscdpyprinciples i

instrumentation (problem) (block diagram only)estimation of iron by colorimetry flame
phoobmetryi principle i instrumentation (block diagram only) estimation of sodium by flam
photometryi atomic absorption spectroscopyrinciplesi instrumentation (block diagram only)
estimation of nickel by atomic absorption spectroscopy.

TOTAL: 45 PERIODS

TEXT BOOKS
1. P.C.Jain and Monica Jain, AEngineering
(2002).
2. Dr . A. Ravi krishnan, AEngineering Chemis
3. S.S. Dara AA text book of ECogdtd nNeveDeihirf2906)C
REFERENCES

1. B. Sivasankar AEngi neer-HilhRyb.Coltd, MéwsDelni (2@08).T
2. B. K. Sharma AEngineering Chemistryo Kri

12F2Y5 ENGINEERING MECHANICS

AIM
To impart a sound knowledge on the applied physics laws in different engineering applicatior

L T PC
3 1 0 4

Course Outcomes:
The Students will be able to
T Recite the | aws of mechanics, Lameds |
and princife of transmissibility
1 Analyze the types of supports and equilibrium of rigid bodies in three dimensions
1 Explain the parallel axis theorem and perpendicular axis theorem and polar moment o
1 Solve the displacement, velocity and acceleration prabkemd their relationship with wor
energy equation of particles
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1 Explain the various Frictional forces and general plane motion of rigid bodies

UNIT | BASICS & STATICS OF PARTICLES 12
Introductioni Units and Dimensions Laws of Mechanic§ L a me 6 s m,tParalelogram an

triangular Law of force§ Vectorsi Vectorial representation of forces and moment¥ector
operations: additions, subtraction, dot product, cross prad@zplanar Force$ Resolution anc
Composition of force$ Equilibrium of a paticle 1 Forces in spacé Equilibrium of a particle in
space Equivalent systems of forcésPrinciple of transmissibility Single equivalent force.

UNIT Il EQUILIBRIUM OF RIGID BODIES 12
Free body diagrar Types of supports and their reactidnsequrements of stable equilibriurm

Moments and CouplésMoment of a force about a point and about an‘iaxisctorial representatiol
of moments and couplésScalar components of a momén¥ a r i g n o n & €quilibnivencof
Rigid bodies in two dimensionisEquilibrium of Rigid bodies in three dimension&xamples

UNIT Il PROPERTIES OF SURFACES AND SOLIDS 12
Determination of Areas and Volumeg&irst moment of area and the Centroid of sectioRsctangle,

circle, triangle from integratioii T section,l section,- Angle section, Hollow section by usir
standard formuld second and product moments of plane drdectangle, triangle, circle fror
integrationi T section, | section, Angle section, Hollow section by using standard forniRdaallel
axis heorem and perpendicular axis theoiieRolar moment of inertia Principal moments of inerti:
of plane areas Principal axes of inertia.

Mass moment of inertiaDerivation of mass moment of inertia for rectangular section, prism, s|
from first principlei Relation to area moments of inertia.

UNIT IV DYNAMICS OF PARTICLES 12

Displacements, Velocity and acceleration, their relationshelative motiori- Curvilinear motion

i Ne wt o nidWorklEmemy Equation of particlésimpulse and Momentum.

UNIT V FRICTION AND ELEMENTS OF RIGID BODY DYNAMICS 12

Frictional forcei Laws of Coloumb frictioni simple contact frictiori Rolling resistancé Belt

friction. Translation and Rotation of Rigid Bodie¥elocity and accelerationGeneral Plane main.
TOTAL: 60 PERIODS

TEXT BOOKS
1. Beer , F.P and Johnson Jr. E. R. AiVvector
Dynamics, McGrawHill International Edition, (1997).
REFERENCES
1. Rajasekaran, S, Sankar asulgr aamermrii aarng, ME@.
Publishing House Pvt. Ltd., (2000).
2. Hi bbel |l er, R. C. , AEngi neering Mec hani
Education Asia Pvt. Ltd., (2000).
3. Pal ani chamy, M. S. , Nagamj StSat i cAisE n& iTda

McGraw-Hill, (2001).
4. Il rving H. Shames, TifA%Enagtiincese ra mdy DWerk &eaisan
Education Asia Pvt. Ltd., (2003).
a. Ashok Gupta, fl nt er acitSiatice AVrug Tutoe e r i
5. (CDROM) 0, HacatiorsAgrPvt., Ltd., (2002).

12F2X6 BASIC CIVIL & MECHANICAL ENGINEERING

AIM
To study the basic criteria of Civil & Mechanical Engineering

N
o
o
~0
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Course Outcomes

The Students will be able to

I To study the types and principles of surveying.

Learn the properties of construction materials and its applications.

To ensure the working principle of Power Plant cycle

To impart the knowledge of basic Pump works.

To understand the variougpes of boilers

1 To understand the Working Principle Aif conditioner

AT CIVIL ENGINEERING

UNIT | SURVEYING AND CIVIL ENGINEERING MATERIALS 15
Surveying. Objectsi typesi classificationi principlesi measurements of distancesanglesi
levelingi determination of aredsill ustrative examples.

Civil Engineering Materials: Bricks : Properties & usdsManufacturing, stones:Types, Ceme
Manufacturing’ PropertiesTypes of use, concrete: Manufacturing, Sarstieel sections.

UNIT Il BUILDING COMPONENTS AND STRUCTURES 15
Components of Building with typical cross section sketch

Foundations: Types, Bearing capacityRequirement of good foundations.

Superstructure: Brick masonry stone masonry beams columnsi lintelsi roofingi flooring i
plasering i Mechanicsi Internal and external forces stressi straini elasticity Tillustrative
examples Types of Bridges and Dams

1
1
1
1

30 PERIODS
BT MECHANICAL ENGINEERING

UNIT I POWER PLANT ENGINEERING 10
Introduction, Classification of Power Plaiit§/orking principle of steam, Gas, Diesel, Hydectric
and Nuclear Power planis Merits and Demerit§ Pumps and turbines working principle of
Reciprocating pumps (single acting and double agfir@entrifugal Pump.
UNIT IV | C ENGINES 10
Internal combustion engines as automobile power planorking principle of Petrol and Diest
Enginesi Four stroke and two stroke cyclesComparison of four stroke and two stroke engiie
Boiler as a poweplant.
UNIT V REFRIGERATION AND AIR CONDITIONING SYSTEM 10
Terminology of Refrigeration and Air Conditioning. Principle of vapour compression and absc
systemi Layout of typical domestic refrigeratorwWindow and Split type room Air conditioner
30 PERIODS
TOTAL: 60 PERIODS

TEXT BOOKS

1. Shanmugam G and Palanichamy M S, iBas
Publishing Co., New Delhi, (1996).

REFERENCES
1. Ramamrutham. S, ABasic Ciuvil Engi ne®)x i
2. Seet haraman S. ABasic Civil Engineerin
3. Venugopal K and Prahu RaneaerVi,n dgioBasAnmncurh
4. Kumbakonam, (2000) . Shant ha Kumar SteclR

Publications, Mayaduthurai, (2000).
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12E2Y6 BASIC ELECTRICAL AND ELECTRONICS L
ENGINEERING 3
AIM

To Study the Basic Electrical and Electronics Engineering

=
[@Xav)
~O0

Course Outcomes

The Students will be able to

Analyse electrical circuit and measure élieal parameters

lllustrate various electrical machines and explain its working

Explain identify various electronic devices and represent its characteristics

Design digital logic circuits and its applications

Classify various communication systems andutstioning

UNIT | ELECTRICAL CIRCUITS and MEASUREMENTS 12
Ohmbés T Kawc hho fif Sheady StatevSolution of DC Circuitsintroduction to AC

Circuitsi Waveforms and RMS ValuiePower and Power factdrSingle Phase and Three Phas
Balanced Circits. Operating Principles of Moving Coil and Moving Iron Instruments (Ammete
and Voltmeters), Dynamometer type Wattmeters and Energy meters.

UNIT Il ELECTRICAL MACHINES 12
Construction, Principle of Operation, Basic Equations and Applications of D@r&ers, DC

Motors, Single Phase Transformer, single phase induction Motor.

UNIT I SEMICONDUCTOR DEVICES AND APPLICATIONS 12
Characteristics of PN Junction Diod€ener Effect Zener Diode and its Characteristicklalf

wave and Full wave RectifieisVoltage Regulation. Bipolar Junction Transista€B, CE, CC
Configurations and Characteristic&lementary Treatment of Small Signal Amplifier.

UNIT IV DIGITAL ELECTRONICS 12
Binary Number Systern Logic Gates Boolean Algebrd Half and Full Adders Flip-Flopsi
Registers and CounteirsA/D and D/A Conversion (single concepts)

UNIT V FUNDAMENTALS OF COMMUNICATION ENGINEERING 12

Types of Signals: Analog and Digital SigndlsModulation and Demodulation: Principles

Amplitude and Frequency Modtians. Communication Systems: Radio, TV, Fax, Microwe
Satellite and Optical Fibre

= =4 -8 -8 -9

TOTAL: 60 PERIODS

TEXT BOOKS

1. N. Mittle ABasic Electrical Engineerin
2 R.S. Sedha, AApplied EBEDOOctronicso S. C
REFERENCES

1. Mut husubramani an R, Salivahanan S and

Electronics and Computer Engineeringo,
2. Nagsarkar T K and Sukhija M S, rdpda(83005.s
Mehta V K, APrinciples of El ectroni csc¢
4. Mahmood Nahuvi and Joseph A. Edmi ni ster

McGraw Hill, (2002).

5. Premkumar N, fABasic EI ectlshers,2D03)Engi nee

w
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12F2z1 PHYSICS LABORATORY -l I(‘) g z (2:
LIST OF EXPERIMENTS
1. Determination of Yoiwmfgdbkendng.dul us of th
2. Determination of viscosity of liquidPoi seui | | eds met hod.

3. Deermination of wavelength of mercury spectrUspectrometer Grating.

4. Torsional penduluri Determination of rigidity modulus.

5. Determination of Band Gap of a semiconductor material.

6. Determination of specific resistance of a given coil of Wi@arey Foster Bridge

A minimum of FIVE experiments shall be offered.

12F277 CHEMISTRY LABORATORY i II

or
o -
w T
N O

LIST OF EXPERIMENTS

1. Estimation of chloride ion in water sample by Argentometric method.
2.Conduabmetric titration of strong acid vs strong base.

3. Conductometric precipitation titration.

4. Conductometric titration of mixture of acids.

5.Estimation of alkalinity of water sample.

REFERENCE:
1. Text book of Quantitative Inorganic Analysis,A.l.Vogel, &, London.
2A. Ravi krishnan, oPractical Engineering C
(2002)
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TRANSFORMS AND PARTIAL DIFFERENTIAL
EQUATIONS 3 1 0 4

(Commontoall B.E. /B.Tech DegreeProgrammes)

12MA31

AlM
To facilitate the understanding of the principles and to cultivate the art of formulating ph
problems in the language of mathematics.

Course Outcomes:

The Students will be able to

Classify the Fourier series and half range Fourier sine and cosine series

Explain the Fourier transform with their properties

Determine Zinverse transform using convolution theorem and partial fraction method

Solve the partial differential equation by uslrggrangeds linea equation

Analyze separation of variable to solve lineartjal differential equation

Discuss the formation of partial differential equation

UNIT | FOURIER SERIES 12
Dirichl et & Sen€a FodriertSerigsddsl and even functionslalf range Sine and Cosine seri
I Complex form of Fourier SeriedPas e v a | 6 si Harrdoaio Analysiy.

E N

UNIT Il FOURIER TRANSFORMS 12
Fourier integral theorem (without prodf)Fourier transform paiir Sine and Cosine transformdroperties
i Transforms of simple functiorisConvolution theoremPar seval 6s i dentity.

UNIT Il PARTIAL DIFFERENTIAL EQUATIONS 12
Formation of partial differential equationd a gr ange 6 s T $oltemss of stanglardatypes ofHir:
order partial differential equationsLinear partial differential equations of second anghbki order with
constant coefficients.

UNIT IV APPLICATIONS OF PARTIAL DIFFERENTIAL EQUATIONS 12
Solutions of one dimensional wave equafio®ne dimensional equation of heat conduciidBteady state
solution of twedimensional equation of heat condant(Insulated edges excludddfourier series solution:
in cartesian coordinates.

UNIT V TRANSFORMS AND DIFFERENCE EQUATIONS 12
Z-transforms Elementary propertigsinverse Ztransformi Convolution theoremFormation of difference
equatiosi Solution of difference equations usingransform.

TOTAL: 60 PERIODS
TEXT BOOKS
1. Grewal,BSAfHi gher Engi ne e r"iEditgn, Khannhapabiishersi Del§R007) 4 0

REFERENCE BOOKS

1. Bali.N.P and ManishGoyai A Text booki md MatglEd@atLaxmio, 7
Publications(P) Ltd. (2007)

2. RamanaBV.fiHi gher Engi neer i ngsranHiltPhbishimyCompanyd.td, Névwa t
Delhi (2007).

3. GlynJamesi Advanced Moder n En g'l{Editoe Pdamsoftdubhtiolf2067)ma t i

4. ErwinKreyszigfi Advanced Engi ne e ieditign, Wilayt India (a@07).i ¢ s 0,
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12ME31 MANUFACTURING TECHNOLOGY 1 | L T PC
3 0 0 3
AIM

To introduce the basic concepts and methods of the production / fabrication gi@neotr

Course Outcomes
The Students will be able to
Do sand moulding and casting
Perform the various types of joining processes used in engineering industries
Recall the latest welding techniques
Differentiate between the hot working and cold workinggesss of metals
Fabricate the various products using sheet metal operations

1 Explain different moulding methods of plastics
UNIT | METAL CASTING PROCESSES 9
Sand casting Sand mouldsi Type of patterns Pattern materials Pattern allowancs
Types of Moulding sand Propertiesi Core makingi Methods of Sand testing Moulding
machines Types of moulding machinésMelting furnaces Working principle of Special castin
processes Shell, investment castirigCeramic mould Lost Wax pocess Pressure die castifg
Centrifugal castingj CO, process Sand Casting defectsinspection methods

= =4 -8 -8 -9

UNIT Il JOINING PROCESSES 9
Fusion welding processésTypes of Gas welding Equipments used Flame characteristic
i Arc weldingequipmentd Electrodes Principles of Resistance, Spot/butt, seam, Percu
Gas, metal arc weldirigFlux cored” Submerged arc weldirigElectro slag welding TIG welding
I Principle and application of special welding proces$sBfasma arc wding i Thermit weldingi

Electron beam welding Friction weldingi Diffusion weldingi Weld defectsi Brazing and
soldering process Methods and process capabilities Filler materials and fluxes Types of
Adhesive bonding.

UNIT I BULK DEFORMATION PROCESSES 9

Hot working and cold working of metalsForging processes Open, impression and closed ¢
forgingi Characteristics of the proceis3ypes of Forging MachindsTypical forging operations

Rolling of metals Types of Rolling mill§ Flat strip rollingi Shape rolling operatiorisDefects in
rolled parts Principle of rod and wire drawirigTube drawing iPrinciples of Extrusioii Types
of Extrusioni Hot and Cold extrusion Equipments used.

UNIT IV SHEET METAL PROCESSES 9
Sheet m&al characteristics Typical shearing operations, bending and drawing operaitic
Stretch forming operatiorisFormability of sheet metal Test method$ Working principle and
application of special forming procesdeklydro, Rubber pad, Explost, Magnetic pulse, Peen.
and Super plastic formirigMetal spinning

UNIT V MANUFACTURING OF PLASTIC COMPONENTS 9
Types of plasticsi Characteristics of the forming and shaping procedsesloulding of
Thermoplastic$ Working principles and typical appations ofi Injection moulding Plunger and
screw machines Compression, Transfer, Blow, Rotational mouldingilm blowingi Extrusioni
Thermoforming’ Bonding of Thermoplastics Typical industrial applications.

TOTAL = 45PERIODS
TEXT BOOKS
1. Gowri,S., Hariharan, P ard Suresh Babu, A., iManufacturing Technology |0, Peason
Education, (2008)
2. Hara Choudhury, fiElements of Workshop Technology, Vol. | and Il 6, Meda Promotors
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Pvt Ltd., Mumbai,(2001)
REFERENCE BOOKS

1. Magendran Paasha, B.S., & Mittal,R.K., fiElements of Manufacturing Processeso,
Prertice Hall of India,(2003)

2. Rao, P.N.,iManufacturing Technologyo, Tata McGraw-Hill Pulishing Limited, 2™
Edition, (2002)

3. Sharma,P.Ci A t ext book of p rScCHanccand capany, &' editibnn
(2003)

4. Begman, iManufacturi ng Proces, John Wiley & Sans, 8" Edition, (2005)

12ME32 ENGINEERING THERMODYNAMICS L T PC
31 0 4
AIM

To understand the basic concepts of Thermodynamics and its application

Course Outcomes:

The Students will be able to

Integrate the thermodynamics basic principles and different processes

Introduce the engines, refrigeration and air conditioning concepts

Ensure the working principle of Steam power cycles

Realize the ideal, real gases conceptsthadnodynamic relations

Explain the principles of psychrometric processes and cooling load calculation in Air
conditioner

UNIT | BASIC CONCEPT AND FIRST LAW 12
Basic concepts T concept of continuum, macrosapic approach, Thermodynamic sysems i
closed, open and isolated. Property, state, path and process, quasi-static process, work, modes of
work, Zeroth law of thermodynamicsi concept of temperature and heat. Concept of ided and red
gases. First law of thermodynamics i application to dosed and open sysems, internal energy,
specific heat capecities, erthdpy, steady flow process with reference to various thermal equipmerts.

=A =4 -8 -8 -9

UNIT Il SECOND LAW 12
Second law of themodynamics 1 Kelvinds and Clawsius statements of second law.
Reversibility and irreversibility i Carnat theaem, Carnot cycle, reversed carnot cyde,
efficiency, COPT Thermodynamic temperature scale, Clausius inequality, concept of ertropy,
entropy of ideal gas, principle of increase of entropy i availahility.

UNIT 111 PROPERTIES OF PURE SUBSTANCE AND STEAM POWER 12
CYCLE

Properties of pure substances i Thermodynamic properties of pure substances in solid, liquid and

vapour phases, phase rule, P-V, P-T, T-V, T-S, H-S diagams, PVT surfaces, thermodynamic

properties of steam. Calculations of work done and heat transfer in non- flow and flow processes i

Standard Rarkine cyde, Reheat and regenerative cyde.

UNIT IV IDEAL AND REAL GASES AND THERMODYNAMIC 12
RELATIONS

Gas mixtures i properties ided and real gases, equation state, Avagadods Law, Vande Wad <C

equation of state, compressahility factor, compressahility chart i Daltond law of patial pressure,

exact differentials, T-D relations, Maxwel $ telations, Clauwsius Clape/ron equations,Joule’

Thomson codficien.

UNIT V PSYCHROMETRY 12
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Psychrometry and psychrometric charts, property calculations of air vapour mixtures.
Psydrometric process i Sensible heat exchange processes. Latent heat exchange processes.
Adiabatic mixing, evaporative cooling.

TOTAL = 60 PERIODS
TEXT BOOKS
1. Rajput. RK.iTher mal En$Chand Rublisherg, 2000
2. Nag.P.K., AEngine&ing Thermodynamicsd, Tata McGraw-Hill ,New Delhi, (1998)

REFERENCE BOOKS

1. Holman.J.P., AiThermodynamicso, 3rd Edition, McGraw-Hill, (1995)

2. Cengel, iThermodynamicsi An Engineering Approach 63/ Edition, TataMcGraw
Hill, New Delhi (2003)

3. AroraC.P, i h@modynamicsd, Tata McGraw-Hill, New Delhi, (2003)

4. Merda, C. Paher, Craig, W, Samerton, i iermodynamics for Enginee sd, Schaum
Outline Series, Tata McGraw-Hill, New Delhi, (2004)

12ME33 ENGINEERING MATERIALS AND METALLURGY L T PC
3 0 0 3
AIM

To impart the knowledge on properties and their applications of materials

Course Outcomes:
The Students will be able to
Construct a pase diagram and identify the material in various phases
lllustrate the various types of heat treatment processes
Explain the plastic deformation and testing of materials
Learn the properties and applications various ferrous and non ferrous metals
1 5. Recoaize the properties and applications of non metallic materials
Review (Not for Exam):
Crystal structure ¥ BCC, FCC and HCP structure 7 unit cell T crystallographic planes and
directions, miller indices i crystal impefections, point, line, plana and volume defectsi Grain
size, ASTM grain size number.

= =4 —a -9

UNIT I CONSTITUTION OF ALL OYS AND PHASE DIAGRAM S 9
Condtitution of aloysi Sdid solutions, substitutional and interstitial i phasediagrams, Isomorphous,
eutectoid, eutectic, peritectic, and peritectroid reections, lron T Iron carbide equili brium
diagami Classfication of steel and cast Iron, microstructure, properties and appli cations.

UNIT II HEAT TREATMENT 9
DefinitionT Full anneding, stressreli ef, recrystall isation and spheroidizing i normalising, hardening
and tempering of sted 1 Isothermal transformation diagramsi cooling curves superimposed on I.T.
diagram, CCR i Hardenability, Jominy end quench test i Austempering, martempering i case
hardening T carburising, nitriding, cyaniding, carbonitriding, flame and induction hardening.

UNIT 1l MECHANICAL PROPERTIESAND TESTING 9
Mecharism of plastic deformation, dlip and twinning T Types of fracture i Testing of materials
under tension, compresson and shear loads T Hardness tests (Brinell, Vickers and Rockwell),
Impact testi Izod and Charpy, Fatigue and creep tests, fracture toughness tests.

UNIT IV FERROUS AND NON FERROUSMETALS 9
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Effect of alloying elementson sted (Mn, Si, Cr, Mo, V, Ti & W) - stainlessand tool stedsi HSLA
Tmaragng steels i Cast Irons T Grey, White malleale, spheroidd i Graphite, Alloy cast irons,
Copper and Copper aloys 1 Brass, Bronze and Cupronickel i Aluminum and Al-Cu aloy i
precipitation hardening 1 Bearing al oys.

UNIT V NON-METALLIC MATERIALS 9
Pdymers i types of polymer, commodity and engineaing poymers i Properties and applications
of PE, PP, PS, PVC, PMMA, PET, PC, PA, ABS, PI, PAI, PPO, PPS PEEK, PTFE Polymers i
Urea and Phenol Formaldehydes i Engneering Ceramics i Introduction to Fibre reinforced
plastics.

TOTAL = 45PERIODS
TEXT BOOKS
1. Khanna,O.P.,AA text book of Materials Science and Metallurgy 60Khanna Publi shers,
(2003)
2. Kenneth G.Budinski and Michael K.Budinski iEngineaing Materials oPrentice-Hall of

India Private Limited, 4N Indian Reprint (2002)

REFERENCE BOOKS
1. William D Calli ster fiM ateri al Science and Engineeri ngo, John Wiley and Sons, (2007)
2. RaghavanV fiMaterials Science and Engineeaingo, Prertice Hall of India Pvt., Ltd.,
(2007)
3. Sydney H.Avner flntroduction to Physical Metallurgy 6 McGraw Hill Book
Compary, (2007)
4. Dieter, G. E.,, iMechanical Metallurgy pMcGraw Hill Book Company, (1988)

12ME34 FLUID MECHANICS AND MACHINERY L T PC
31 0 4
AIM

To understand the charactits of fluids and working of hydraulic machines

Course Outcomes
The Students will be able to
9 List the various fluid properties and to apply control volume analysis to fluid
mechanics problems
1 Apply the concepts of mass and momentum conservatiothari8ernoulli equation to
solve problems
7 Differentiate the various losses that occur in fluid flow through pipes and to estim
the head losses
Construct the hydraulic gradient and total energy lines for flow through pipes
Manipulate dimensional analydisr various fluid parameters and complex problems
Explain the various types of rotodynamic machines
lllustrate the various types, principle and working of positive displacement machii
UNIT | INTRODUCTION 12
Units & Dimensions. Properties of fluids 7 Specific gravity, specific weight, vismsity,
compresshili ty, vapour pressure and gas laws’ capill arity and surface tension. Flow characteristics:
concepts of sysem and control volume. Application of control volume to continuity equétion,
energy eguation, momentum equation and moment of momentum equation.

= =4 —a -9

UNIT Il FLOW THROUGH CIRCULAR CONDUITS 12
Laminar flow though circular conduits and circular annuli i Boundary layer conceptsi Boundary
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layer thicknessi Hydradic and energy gradenti Darcy, Weisbach equation. Friction factor and
Moody diagrami Commercia pipesi Minor losesi Flow though pipesin seriesand in parall €.

UNIT I DIMENSIONAL ANALYSIS 12
Dimersion and unitsi Buckingham& theaem 7 Disausson on dimensionless paameters i
Moddsand similitudei Applications of dimensionlessparameters.

UNIT IV ROTO DYNAMIC MACHINES 12
Homologous unitsi Specific speal i Elementary cascade theay i Theory of turbo machines i
Eulerés equation T Hydraulic efficiency i Velocity components at the ertry and exit of the rotor
Velocity triangle for single stage radal flow and axial flow machinesi Certrifugal pumps,
turbines, performance curves for pumps and turbines.

UNIT V POSITIVE DISPLACEMENT PUMPS 12

Reciprocating pumps, Indicator diagrams, Work saved by air vesselsi Rotary pumpsi Classfication
I Working principlesand performance curves.

TOTAL = 60 PERIODS
TEXT BOOKS
1. BansalRK, AiA t e xt Fhid dkecharick and Hydraulics Machines ¢Laxmi
Publication BhubaneswarOrissa, (2010)
2. Kumar. K.L., AENngineaing Fluid Mechanicsd (VIII Ed) S.ChandPublishing (P)
Ltd., New Delhi, (1995)

REFERENCE BOOKS
1. Streeter.V.L. and Wylie, E.B., iiFluid Mechanic s NicGraw Hill, (1983)
2. Rathakrishnan. E, fiFluid Mechanic s BrenticeHall of India 2" Edition, (2007)
3. Ramamritham. S, fiFluid Mechanics, Hydraulics and Fluid Machines oDhanpat Rai
& Sons, New Delhi, (1988)
4. AgrawallSK.AFl ui d Mechani cs TamaMdGraMHiIlt publicaton,y (

(2001)
12ME35 ELECTRICAL DRIVES AND CONTROLS L T P C
3 0 0 3
AIM
To provide sound knowledge in the basic concepts of electrical drives, their performar
control

Course Outcomes:

The Students will be able to

Identify suitable elecical drives for load requirements

Represent the characteristics of electrical drives

Choose a starter for a particular electrical motor drive

Explain various speed control methods of DC Drives

Suggest suitable speed control method for AC Drives

UNIT | INTRODUCTION 8
Basic Elements Types of Electric Drives i factors influencing the choice of electrical drivest
heating and cooling curvesi Loading conditions and classes of duty i Selection of power rating
for drive motors with regard to thermal overloading and Load variation factors.

=a =4 -8 -8 -9

UNIT II DRIVE MOTOR CHARACTERISTICS 9
Mechanical characteristi¢sSpeedTorque characteristics of various types of load and drive mnibt
Braking of Electrical motors DC motors: Shunt, series and compoursihgle phae and three phas
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induction motors
UNIT I STARTING METHODS 8

Types of D.C Motor starters i Typical control circuits for shunt and series motors 1 Three
phase squirrel cage and dip ring induction motors .

UNIT IV CONVENTIONAL AND SOLID STATE SPEED C ONTROL 10
OF D.C. DRIVES

of DC series and shunt motdrsArmature and field control, WaiidLeonard control systeinUsing

controlled Speed control rectifiers and DC choppegplications

UNIT V CONVENTIONAL AND SOLID STATE SPEED CONTROL 10
OF A.C. DRIVES
Speed control of three phase induction métdoltage control, voltage / frequency control, sli
power recovery schemeUsing inverters and AC voltage regulatorapplications
TOTAL = 45PERIODS
TEXT BOOKS

1. Vedam Subrahmaniam, fElectric Drives (concepts and applications) ,0 Tata McGraw-
Hill ,(2001)
2. Nagrath .1.J.& Kothari .D.P, fiElectri cal Machineso, Tata McGraw-Hill , (1998)

REFERENCE BOOKS

1. Pillai.S.K fA fir st course on Electri c drivesd, Wiley Eastern Limited, (1998)

2. Singh,M.D., Khanchandani,K.B., fiPower Electronicsd, Tata McGraw-Hill , (1998)

3. Partab, H., AArt and Science and Utilization of electrical energyo, Dhanpat Rai and
Ss, (1994)

4. Werner Leonhard) Cont r ol of EISpriager(200i)a | Driveso,

12ME36 MANUFACTURING TECHNOLOGY LABORATORY il L T P C
0O 0 3 2
LATHE

Facing, plain turning and step turning

Taper turning using compound rest, Tail stock set over, etc

Single and Multi-start V thread, cutting and knurling

Boring and internd thread cutting
WELDING EXCERCISES

Horizontal, Vertical and Overhead welding

Gas Cutting, Gas Welding - for demonstration purpose

Brazing - for demonstration purpose
SHEET METAL WORK

Fabrication of sheda metal tray

Fabrication of afunnel
PREPARATION OF SAND MOULD

Mould with solid, split paterns

Mould with |oose-piece pattern

Mould with Core
LIST OF
EQUIPMENTS
Centre Lathe with accesories 15
Welding
Arc welding machine 04
Brazing machine 01
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Shed Metal Work facility

Hand Shear 300mm 01

Benchvice 05

Standard tools and cali pers for sheet metal work 05
Sand moulding Facility

Moulding Tabe 05

Moulding boxes, tools and patterns 05

TOTAL : 45 PERIODS

12ME37 FLUID MECHANICS AND MACHINERY

LABORATORY

LIST OF EXPERIMENTS

Determination of the Codficient of discharge of given Orifice meter.
Determination of the Codficient of discharge of given Venturimeter.
Calculation of the rate of flow using Rota meter.
Determination of friction factor for agiven set of pipes.
Conducting experiments and drawing the characteristic curves of certrifugal pump
/ submergible pump
Conducting experimerts and drawing the characteristic curves of reciprocating pump.
Conducting experiments and drawing the characteristic curves of Gear pump.
Conducting experiments and drawing the characteristic curves of Pdton whed.
Conducting experiments and drawing the characteristics airves of Frarcisturbine.
0 Conducting experiments and drawing the characteristic curves of Kaplan turbine.

or
o -
w T
N O

arbdPE

H©.°°.\‘F”

LIST OF EQUIPMENTS
Orifice meter setup
Venturi meter setup
Rotameter setup
Pipe Flow analysis setup
Cenrtrifugal pump/submergible pump setup
Reciprocating pump setup
Gea pump setup
Pdton wheel setup
Francis turbine setup
O Kaplan turbine setup

H@@N@P’PW!\’H

Quantity: oneeach.
TOTAL : 45 PERIODS
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12ME38 ELECTRICAL ENGINEERING LABORATORY
LIST OF EXPERIMENTS

or
o -
w T
N O

Load teston DC Shunt & DC Seies motor

0O.C.C & Load characteristicsof DC Shunt and DC Seies generator
Speed control of DC shunt motor (Armature, Field control)
L oad test on single phase transformer

0O.C & S.CTes on asingle phase transformer

Reguation of an aternator by EMF & MMF methods.

V curves and inverted V curves of synchronous Motor

L oad test on three phase squirrel cage Induction motor
Speed control of three phaseslip ring Induction Motor

10 L oad test on single phase Induction Motor.

11. Study of DC & AC Starters.

CoNoA~®WNE

LI ST OF EQUIPMENTS
(for batch of 30 students)
EQUIPMENT -

Z
O

DC Shunt motor -

1

2. DC Saiesmotor -
3. DC shunt motor-DC Shunt Generator set -
4. DC Shunt motor-DC Series Generator set -
5. Single phasetransformer -
6. Three phase alternator -
7. Three phase synchronous motor -
8. Three phase Squirrel cage Induction motor -
9. Three phase Slip ring Induction motor -
10. Singe phaseInduction motor -

PRRPRNNRRR N

TOTAL : 45 PERIODS

12HS31 PROFESSIONAL ENGLISH-I L T P C
0O 0 1 1

AIM
To create an Environment to i mprove | ¢

English module

Course Outcomes
The Students will be able to
1 Employ appropriate syntax and words
1 Understand the text and its structure to respond aesiegu
9 Improve technical communication
1 Respond oral communication at work place
1 Develop coherence in oral presentation and Initiate discussion with the mass
A. Language & Grammar 2
1 Use of Verb,Article,Adjectives,Adverbs,Preposition,Conjunction,Comparative
Superlative,
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Nouni Antecedent & Precedent

Spelling &Punctuation

Concord

Use of Active & Passive voice

Use of Conditional Sentence & Reported speech

OO, WN

B. Reading 4
1 Reading technical reports for Gist
2 Reading Technical Article, Graphs, Charts, Advertsjdést& Proposals for Structure
and detall

C. Writing 3
1 Writing E-mails for giving Instruction/ Summarizing/Persuading/Giving
assurance/asking a comment
2 Writing an Introduction to Report/Proposal/Technical Description
3 Writing Instructions & Recommendahs for User manuals/Equipments/devices/Ne
Inventions
D. Listening 3
1 Listening to Technical News for Gist
2 Listening to Technical Interviews for gathering information
3 Listening to a Presentation for inferring meaning

E. Speaking 6
1 SelfIntroduction
2 Have your sayRecent gadgets/Technical Innovations/ Scientific Inventions

TOTAL = 18 PERIODS
TEXT BOOKS
1. Technical Writing: Process and Product, Gerson, Pearson Education India, 2007
ISBN: 8131709280, 9788131709283
2. Business Benchmark Riaetermediate to Intermediate: Student's Book BEC
Preliminary Edition, Norman WhithyPB + 2 Audio CDs, ISBN: 9780521759397

Examination Guideline

Internal and External Examinations should be considered only from The BUSINESS
ENGLISH oriented Artites/Extracts/Clips/Illustrations/Audio scripts.
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12MA44 STATISTICSAND NUMERICAL METHODS L T P C
31 0 4
AIM

To achieve high accuracy, many separate operate operation must be carried out

Course Outcomes
The Students will bable to
9 Statistical hypothesis testing and confidence interval estimation of parameters
fundamental methods used at the data analysis stage of a comparative experime
1 Designed experiments play a very important role in engineering design arhopdeet
in the improvement of manufacturing process
1 A main advantage is that a numerical answer can be obtained when a problem
analytical solution
It is used to fill in the gaps in the statistical data for the sake of continuity of inforn
The subject of ordinary differential equations in an essential tool for modeling r
physical situations

UNIT | TESTING OF HYPOTHESIS 12
Sampling distribution$ Tests for single mean, Proportion, Difference of means (large and smz
samples) Tests for sgle variance and equality of variandeshi-square test for goodness ofifit
Independence of attributes.

UNIT Il DESIGN OF EXPERIMENTS 12
Completely randomized designRandomied block desigii Latin square desigh 221 factorial
design.

UNIT Il SOLUTION OF EQUATIONS AND EIGENVALUE PROBLEMS 12
NewtonRaphson methodl Gauss Elimination method Pivoting I Gausslordan method$
Iterative methods of Gaugsicobi and GausSeideli Matrix Inversion by Gausdordan method
Eigen values of a matrix by Power method .

= =4

UNIT IV DIFFERENTIATION AND NUMERICAL INTERGRATION 12
INTERPOLATION, NUMERICAL

Lagrangeods and Newt onds iNdwvodésd dof wi

difference interpolationi Approximation of derivatives using interpolation polynomial:

Numeri cal integration using Trapezoidal a

UNIT V NUMERICAL SOLUTION OF ORDINARY DIFFERENTIAL 12
EQUATIONS

Tayl oros s&ul es O0gidMimeld i 0 @ d E U Fouth®rder RuagKota d
method for solving first and second order equatioksi | n e 6 s -cqrectordniethddofor
solving first order equatiorisFinite difference method®sif solving second order equation.

TOTAL = 60 PERIODS
TEXT BOOKS
1. Johnson, R. A awvid | @uptaan,d G.rBE,undds Pro
Engineers, Pear son EWYaditoa,2000n, Asi a, 7
2. Grewal, B.S. and Grewal,J.$i,Numer i cali nmetnlgd chseer i n§"
Edition, Khanna Publishers, New Delhi, (2004)

REFERENCE BOOKS

1. Walpole,R.E., Myers,R.H., Myers,S.L., and KfiePr obabi |l i ty anct
Engi neer s a nPearsBrcEdecation; Asit"@dition, (2007)
2. SpiegeJM.R., Schiller,J., and Srinivasan,R.A,Sc haumdés Outl i nes

St at i Jata McGraw Hill edition, (2004)
3. Chapra, S.C., and Canale, RiPNu mer i c al Me t h o 8"Editforn, TataE r
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McGraw-Hill, New Delhi, (2007)
4. Gerald, C.F., anWheatley, P.Ofi App !l i ed Nu me r&"Eddidn, PAarsan \
Education Asia, New Delhi, (2006)

12ME41 MANUFACTURING TECHNOLOGY i Il L T P C
3 0 O 3
AIM

To Understand the Basic Principles and Working of various Machine Tools

Course Outoomes
The Students will be able to
lllustrate the theories of metal cutting process
Explain the various types the lathe and special purpose lathe
Identify the Reciprocating machine tools
lllustrate the various methods of grinding operations.
Do the varios gears cutting process
7 Realization of Computer using Numerical Control (NC) machine tools
UNIT | THEORY OF METAL CUTTING 9
Introduction: material removal processes, types of machine tools i theay of metal cutting:
chip formation, orthogonal cutting, cutting tool materials, tool wear, tod life, surfacefinish,
cutting fluids.

= =4 —a —a A

UNIT Il CENTRE LATHE AND SPECIAL PURPOSE LATHES 9
Certre lathe, constructional fedures, cutting tod geametry, various operations, taper turning
methods, thread cutting methods, special attachments, machining time and power estimation
Capstan and turret lathes I automats 1 single spindle, Swiss type, auomatic saew type, multi
spindlei Turret Indexing mechansm, Bar feed mechanism.

UNIT I OTHER MACHINE TOOLS 9
Reciprocating machine tools: shaper, planer, slottgilling : types, milling cutters, operatioris
Hole making : drilling’ Quill mechanism , Reaming, Boring, Tappin§awing machine: hack sa
band saw, circular saw; broaching maeh: broach constructioin push, pull, surface an
continuous broaching machines.

UNIT IV ABRASIVE PROCESSES AND GEAR CUTTING 9
Abrasive processes: grinding whéelspecifications and selection, types of grinding procés:
cylindrical grinding, surfee grinding, centreless grindiidnoning, lapping, super finishing, polishir
and buffing, abrasive jet machiniingsear cutting, forming, generation, shaping, hobbing.

UNIT V CNC MACHINE TOOLS AND PART PROGRAMMING 9
Numerical control (NC) machinmolsi CNC: types, constructional details, special features
design considerations of CNC machines for improving machining accustayctural memberis
slide wayd linear bearing$ ball screws spindle drives and feed drives. Part programming
fundamental$ manual programming computer assisted part programming

TOTAL = 45PERIODS

TEXT BOOKS
1. Hara Choudry, fElements of Work Shop Technology i Vol. 110, Meda Promoters,
(2002)

2. ShamaP.C.,fiA Text Book of Production Engineaingo, S. Chand and Co. Ltd, 4"
edtion, (1993)
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REFERENCE BOOKS
1. RaoP.N. fiManufacturing Technologyo, Metal Cutting and Machine Tools, Tata
McGrawi Hill, New Delhi, (2003)
2. Shrawat N.S. and Narang J.S, 6 CGIMachines Dhanpat Rai & Co., (2002)
3. Rao,P.N.,dCAD/CAM Principlesand Applicationsg TataMc Graw Hill, (2007)
4. Milton C.Shaw, Metal Cutting Principles Oxford University Press, 2" Edition,

(2005)
12ME42 KINEMATICS OF MACHINERY L T P C
31 0 4
AIM
To impart knowledge of motion characteristics afalmanisms and machines and to mak
the students to develop new mechanisms

Course Outcomes
The Students will be able to
Explainthe concepts of machines, mechanisms and related terminologies
Recognizdriction and its effects in mechanical compotse
Analyzeplanar mechanism for displacement, velocity and acceleration graphically
Analyzevarious motion transmission elements like gears, gear trains, cams, belt dri
rope drive

9 Utilize analytical, mathematical and graphical aspects of kinemaficachines for

effective design

1 Performthe kinematic analysis of a given mechanism
UNIT | BASICS OF MECHANISMS 7
Definitionsi Link, Kinematic pair, Kinematic chain, Mechanism, and Machibegree of Freedor
I Mobility 7 Kutzbach criterion (Grib | er 6 s 1 Geashoffs tlaw dkimgmatic Inversions
of fouri bar chain and slider crank cha@iiMechanical AdvantagieTransmission angliequick return
mechani s ms, Pantograph, Straight | ine pietn
Toggle mechanism, Ratchets and pawl mechanidmdexing Mechanisms.

E R ]

UNIT Il KINEMATIC ANALYSIS 15
Analysis of simple mechanisms (Single slider crank mechanism and four bar mecfia
Graphical Methods for displacement, velgc#nd acceleration; Shaping machine mecharnis
Coincident pointsi Coriolis acceleratiori  Analytical method of analysis of slider crai
mechanism and four bar mechanism. Approximate analytical expression for displacement,
and acceleration of gion of reciprocating engine mechanism.

UNIT I KINEMATICSOF CAMS 11
Classificationsi Displacement diagranis Parabolic, Simple harmonic and Cycloidal motiohs
Graphical construction of displacement diagrams and layout of plate cam grdfiteslar arc and
tangent cams Pressure angle and undercutting.

UNIT IV GEARS 14

Classification of gearsGear tooth terminologly Fundamental Law of toothed gearing and involu
gearingi Length of path of contact and contact rétimterference and wercuttingi Gear traing
Simple, compound and Epicyclic gear trairSifferentials.

UNIT V FRICTION 13
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Dry friction 1 Friction in screw jack Pivot and collar frictioi Plate clutche$ Belt and rope
drivesi Block brakes, band brakes.

TOTAL = 60 PERIODS
TEXT BOOKS
1. RattanS.SiTheor y of 3% ditom TatmdsGrawHill, (2010)
2. KhumiR.S.,GuptaJ Kl Theor y of EuvesiaPublishingHouse008)

REFERENCE BOOKS

1. Ramamurti,V., iMechanism and Machine Theayo, Second Edition, Narosa Pulishing
House, (2005)

2. ThomasBevan, fiTheory of Machinesd, CBS Publishers and Distributors, (1984)

3. AmbekarA.G.fiiMechani sm and Menticé Hakof IndrmegNew Deli,
(2007)

4. Uicker, J.J., Pennock G.R., Shigley JE Ay hedér Machines an
(Indian Edition), Oxford University Press, (2003)

12ME43 ENGINEERING METROLOGY AND MEASUREMENTS L T P C
3 0 0 3
AIM

To understand the principles, methods and applications of measurements

Course Outcomes:

The Stuénts will be able to

Memorize the basic concepts of measurements

Classify the various linear, angular measuring equipments

Compare the working principles of various form measuring equipments

Explain the applications of laser and coordinate measuringimstits

Analyze the methods of measuring power, torque, flow and temperature

UNIT | CONCEPT OF MEASUREMENT 9
General concept Generalized measurement systetdnits and standards measuring instruments
sensitivity, stability, range, accuracy aptecisioni static and dynamic resporiseepeatabilityi
systematic and randomerrorsi correction, calibration 7 Introduction to Dimensional an
Geometric Toleranceinterchangeability.

E R ]

=

UNIT II LINEAR AND ANGULAR MEASUREMENT 9
Definition of metology i Linear measuring instrumentsVernier, micrometer, Slip gauges a
classificatiori Tool Makers Microscopginterferometery, optical flaisComparator$ limit gauges
T Mechanical, pneumatic and electrical comparators, applicatidn&ngular measurements
Sine bar, Sine center, bevel protractor and angle Decker.

UNIT I FORM MEASUREMENT 9

Measurement of screw thread$hread gauges, floating carriage micrométareasurement of gee
tooth thicknes$ constant chord and base tangenthmei Gleason gear testing machingadius
measurements surface finishi equipment and parameters, straightness, flathess and rout
measurements.

UNIT IV LASER AND ADVANCESIN METROLOGY 9
Precision instruments based on ldsBrinciplesi laserinterferometei application in measuremen
and machine tool metrologyCoordinate measuring machihaeed, construction, types, applicatic
T Computer aided inspection.
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UNIT V PARAMETERS 9
strip, thermocouples Force, torque, power i Mechanical, pneumatic, hydradic and electrical
MEASUREMENT OF MECHANICAL type i Pressure measurement i Flow 1 Venturimeter,
orifice, rot meter, pitot tube’ Temperaturei bimetalli c, pyrometer, electrical resistancethermistor.

Total = 45Periods TOTAL = 60 PERIODS
TEXT BOOKS

1. JanRK.AENgi neer i nKhava Publishers,2005),
2. AlanS.Morrisfi The Essence olPrentite ldall af Incdan(£987) 0 ,

REFERENCE BOOKS
1. GuptaS.CAEngi neer i n hadmatra Publicagons)(2005)
2. JayalAKilmsument ati on and Me c [Galgotia®uwblicatidhe, a s

(2000)
3. Beckwith, Marangoni, Lienhardi Me c hani c al MRearson Edecatmm t s O
(2006)
Donald Deckmari | ndust ri al | Witey Eastemng{ h9B5.t i on O,
12ME44 MECHA NICS OF MATERIALS L T P C

AIM
To obtain the knowledge about behavior of members subjected to various type of for

Course Outcomes:
The Students will be able to

1 Explain the elastic constants and strain energy
1 Analyze the stress and straelationship
1 Explain the biaxial stress, deformation and stress on an inclined plane
T Predict the principal stress and print
1 Recognize the shapes of beam when the stress is acted
9 Calculate the stress and deflections on thimggr
UNIT | STRESS STRAIN DEFORMATION OF SOLIDS 12

Rigid and Deformable bodigsStrength, Stiffness and StabilityStresse$ Tensile, Compressivi
and Sheai Deformation of simple and compound bars under axial ioAlermal stres$ Elastic
constardi Strain energy and unit strain eneilg$train energy in uniaxial loads.

UNIT Il ANALYSIS OF STRESSES IN TWO DIMENSIONS 12
Biaxial state of stresses i Thin cylindrical and spherical shdls i Deformation in thin cylindrical
and spherical shdlsi Biaxial stressesat apoint i Stresses on inclined planei Principd planes and
stresses i Mohr Scircle for biaxial stresses i Maximum shear stiressi Strain energy in bending
and torsion.

UNIT Il BEAM ST LOADS AND STRESSES 12
Types of beam$ Supports and.oadsi Shear force and Bending Moment in bedntSantilever,
Simply supported and Overhanging bedn&resses in beanisTheory of simple bending Stress
variation along the length and in the beam sedtiBffect of shape of beam section on stressded
i Shear stresses in beamShear flow.
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UNIT IV BEAM DEFLECTION 12

Elastic curve of Neutral axis of the beam under normal ldpaBgaluation of beam deflection ar
slopei Double integration method, Macaulay Method and Morieitea Method Columrsi End
conditionsi Equivalent length of a colunminEuler equatiori Slenderness ratib Rankine formula
for columns.

UNIT V TORSION 12

Analysis of torsion of circular baiis Shear stress distributidnBars of Solid and hollow circule
sectioni Stepped shaft Twist and torsion stiffnessCompound shafis Fixed and simply supporte
shaftsi Application to closecoiled helical springé Maximum shear stress in spring section incluc
Wabhl Factori Deflection of helical coil springs under axial lodd®esign of helical coil springs
stresses in helical coil springs under torsion loads.

TOTAL = 60 PERIODS
TEXT BOOKS
1. Ramamrutham.8) St r e n gt h oDhanpbérdi Rublishing corapany, (2008)
2. BansalRKA A Text book of slaxmepulgidation, New Detté, t e |
(2010)

REFERENCE BOOKS
1. PopovEREngi neeri ng Me cPreatineHall sf Indid, Ne® @¢lhi,(#997)
2. Beer F.P.and JohnstonRMe c hani cs oMcGrahsHill 8ook Go| 38 Edition,
(2002)
3. NashWAfATheor ralbldems i n St r eSclgunh Oubirfe Saviex
McGraw-Hill Book Co, New York, (1995)
4. RyderG.HA St rengt h oMacMillantirelia Ltd, (3 &dition, (2002).

12ME45 ELECTRONICS AND MICROPROCESSORS
AIM

L T PC
3 0 0 3

To instructthe importance of electronics fields to the mechanical industry and its utiliz
for developing a small applications using passive and active components

Course Outcomes
The Students will be able to
Analyze the characteristics and application of Bitjion diode
Design and develop the BJT and FET model in different configuration
Estimate the characteristics of thyristor family and its application
Implementation of Boolean functions using logic gates
Demonstrate the assembly language program andfdcitey technique of 808!
Microprocessor

1 Examine the real time implementation of microprocessor based applications
UNIT | SEMICONDUCTORSAND RECTIFIERS 12
Classificatim of solids based on energy band thedryintrinsic semiconductord Extrinsic
semiconductors P type and N typé PN junctioni Zenor effecti Zenor diode characteristitsHalf
wave and full wave rectifiefis Voltage regulation.

=a =4 -8 -8 -9

UNIT Il TRANSISTORS AND AMPLIFIER 12

Bipolar junction transistoir CB, CE, CC configuration and characterisiiddiasing circuits Class
A, B and C amplifier§ Field effect transistoir Configuration and characteristic of FET amplifie|
SCR, Diac, Triac, UJT Charactestics and simple applicatioinsSwitching transistors Concept of
feedback Negative feedback Application in temperature and motor speed control.
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UNIT Il DIGITAL ELECTRONICS 12
Binary number systeinh AND, OR, NOT, NAND, NOR circuit§ Boolean algbrai Exclusive OR
gatel Flip flopsi Half and full adder$ Register§ Counterd A/D and D/A conversion.

UNIT IV 8085 MICROPROCESSOR 12
Block diagram of microcomputér Architecture of 8085 Pin configurationi Instruction sefi
Addressing modes Simple programs using arithmetic and logical operations.

UNIT V INTERFACING AND APPLICATIONS OF MICROPROCESSOR 12
Basic interfacing concept§ Interfacing of Input and Output deviceis Applications of
microprocessor Temperature control, Stepper maiotrol and traffic light control.

TOTAL = 60 PERIODS
TEXT BOOKS
1. MilmanandHalkiasfi | nt egr at e d TalIMeGrawdilbpoblisbessp(1995)
2. Ramesh Goankari Mi cr opr oc e s s o Programneng iand eApptications with

8 0 8 Wiley Eastern, (198).

REFERENCE BOOKS

1. Malvinoand Leachii Di gi t al Pri nci plTatsMc@rawHill, £996)l i c a

2. MehtaVK,iPri nci pl es & Chatftllard Companwy litde €994)

3. Dougles V.HalLA Mi cr opr oces s or Paogrdmmingydné Hardwardatag ¢
McGraw-Hill, (1999)

4. Salivahanan S, Suresh Kumar N, VallavarajfAEl ect r oni ¢ Dev, I e ¢
Edition, Tata McGrawHill, (1999)

12ME46 MANUFACTURING TECHNOLOGY LAB L
[ 0
LIST OF EXPERIMENTS

1. Two or More Measurements inéthl Cutting Experiment (Example: Shear Angle
Cutting Force, Tool Wear etc.)

2. One or More Exercises in Shaper, Slotter, Planner, Drilling, Milling Machines
(Example: Round to Square, Dovetail in shaper, Internal keyway cutting in Slo
Round to squarim Planner, Drilling, reaming and tapping in Drilling machine, Ge
Milling and Keyway milling in Milling machine.)

3. Two or More Exercises in Grinding / Abrasive machining (Example: Surface
Grinding, Cylindrical Grinding.)

4. Two or More Exercises in Asseml§ Machined Components for different fits.
(Example: Parts machined using Lathes, Shapers, Drilling, Milling, and Grindir
Machines etc.)

5. One or More Exercises in Capstan or Turret Lathes.

6. One or More Exercises in Gear Machining (Example: Gear Millimgr@&lobbing

TP C
0 3 2

etc.)

LIST OF EQUIPMENTS

(For abatch of 30 students)
1 Certre Lathes 2 Nos.
2. Turret and Capstan L athes 1 No.
3. Horizontal Milli ng Machine 1 No.
4, Vertical Milli ng Machine 1 No.
5. Suface Grinding Machine 1 No.
6. Cylindeica Grinding Machine 1 No.
7. Shaper 2 Nos.
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8. Slotter 1 No.
9. Planner 1 No.
10. Radal Drilli ng Machine 1 No.
11 Tool Dynamometer 1 No.
12. Gear hoping machine 1 No.
12ME47 MATERIAL TESTING AND L
METALLURGICAL LABORATORY 0 0 3 2

LIST OF EXPERIMENTS
1. Tersionteston amild sted rod
Double shear test on Mild steel and Aluminium rods
Torsion tes on mild steel rod
Impact teston metal specimen
Hardnesstest on metals - Brinnell and Rockwell HardnessNumber
Deflection test on beams
Compresson test on hdical springs

Strain Measuremert using Rosette strain gauge

© ©® N o g bk~ D

Effect of hardening- Improvement in hardnessand impact resistance of steds.
10.Tempering- Improvement Mechanical properties Comparison

()  Unhadened specimen

(i)  Querched Specimen and

(i)  Querched and tempered specimen.
11.Microsaopic Examination of

a. Hardened samples and Hardened and tempered samples.

LIST OF EQUIPMENTS
(For abatch of 30 students)

Universal Tersile Testing machine with double shear attachment

T 40 Ton Capecity

Torsion Testing Machine (60 N/M Capaity)

Impact Testing Machine (300 J Capecity)

Brindl HardnessTesting Machine

Rockwell HardnessTesting Machine

Spring Tegsting Machine for tensile and compressve loads (2500 N)
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Metall urgical Microsoopes
Muffle Furnace (800°C)

METROLOGY AND MEASUREMENT L TP

12ME48 LABORATORY 00 3
LIST OF EXPERIMENTS
1. Cadlibration of Vernier / Micrometer / Dial Gauge
2. Checking Dimensions of part using dlip gauges
3. Measurements of Gear Tooth Dimensions
4, Measurement of Angle using sine bar / sine center / toad makers microscope
5. Measurement of straightnessand flatness
6. Measurement of thread parameters
7. Sdting up of comparatorsfor inspection (Mechanical / Pneumatic /

Electrical)

8. Measurement of Temperature using Thermocouple / Pyrometer

0. Measurement of Displacement

10. Measurement of Force Measurement of Torque Measurement of Vibration / Shock

TOTAL =45 PERIODS
LIST OF EQUIPMENTS
(For abatch of 30 students)

Micrometer T 5 Nos.
Vernier Caliper T 5 Nos.
Vernier Height Gauge T 2 Nos.
Vernier depth Gauge T 2 Nos.
Slip Gauge Set T 1 No.
Gea Tooth Vernier T 1 No.
Sine Bar T 1 No.
Sine Center T 1 No.
Bevel Protractor T 1 No.
Floaing Carriage Micrometer T 1 No.
Profil e Projector / Tool Makers Microsmpe T 1 No.
Mecharical Comparator T 1 No.
Temperature Measuring Seup T 1 No.
Displacement Measuring Setup T 1 No.
Force Measuring Setup T 1 No.
Torque Measuring Setup T 1 No.
Vibration / Shock Measuring Seup T 1 No.
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12HS41 PROFESSIONAL ENGLISH-II L TPZC
(Common to All B.E./B.Tech Degree
0 011
programmes)

AIM
To Create an Environment to experiment Professional English communication modu
Intermediate resources
Course Outcomes:
The Students will be able to
Improve grasping and comprehending skill
Create effective technical communication
Recognizesounds of English to respond any queries
Identify vocabulary for effective communication
Evaluate the topic and Present personal opinion using suitable verbal avelinair
cues
A. Reading 4

1. Reading Technical Articles, Reports, Proposals for gathanfioghation

2. Reading Technical Journals, User manuals, annual reports for ma

information

B. Writing 6
Writing E-mail to inform/respond/Insist/Convince/comment
Writing Technical Report (Format, Types, Abstract)
Writing Project Introduction/Website/&duct
Writing User Manuals/Guidelines
Writing Product Reviews
. Writing Useful Expressions for Persuading, Summarizing, gathering inform
C. Listening 2

1. Listening to Telephonic conversation for filling the gaps

2. Listening to Group discussion to gativgiormation

3. Listening to Interviews for writing short answers

4. Listening to Technical Presentation for evaluation

= =4 -8 -8 -9

ogkhwnE

D. Speaking 6
1. Mini-Presentation on Technical Themes:
a) Cloud computing b) 4¢g c) Mission to Mars

d) Water Resourcee) Sixth Sense Techlugy
2. Group Discussion on Social and Technical issues
TOTAL =18 PERIODS
TEXT BOOKS
1. Technical CommunicationPrinciples and Practice, 28JEENAKSHI RAMAN;
SANGEETA SHARMA ISBN: 0198065299, 9780198065296
2. Business Benchmark Rhetermediate to Intermealie: Student's Book BEC
Preliminary Edition, Norman Whitby, PB + 2 Audio CDs, ISBN: 97805217593¢
Examination Guideline
Internal and External Examinations should be considered only from The BUSI
ENGLISH oriented Articles/Extracts/Clips/lllustratioAsidio scripts.

Page47of 101



12GE31 ENVIRONMENTAL SCIENCE AND ENGINEERING

AIM

The aim of this course is to create awareness in every engineering graduate about the impc
environment, the effect of technology on the environment antbgical balance and make the
sensitive to the environment problems in every professional endeavor that they participates.

Course Outcomes

The Students will be able to

Recall the importance of environment and ecological systems

Determine the causes of\@mnmental pollution

Explain the various disaster managements

lllustrate the equitable use of resources for lifestyles

Interrelate population growth with environmental pollution

Recognize the role of Individuals, Government and Technology in enviroahpeatection

and human health

UNIT | ENVIRONMENT, ECOSYSTEMS AND BIODIVERSITY 14
Definition, scope and importance of environménheed for public awareneds concept of an
ecosysteni structure and function of an ecosysfieproducers, consumers anaddmposer$ energy
flow in the ecosysteri ecological successidnfood chains, food webs and ecological pyraniic
Introduction, types, characteristic features, structure and function of the (a) forest ecosys
grassland ecosystem (c) desert estisy (d) aquatic ecosystems (ponds, streams, lakes, rivers, ¢
estuaries) Introduction to biodiversity definitioin genetic, species and ecosystem diverisit
biogeographical classification of Indiavalue of biodiversityi consumptive use, pdoctive use,
social, ethical, aesthetic and option valu@odiversity at global, national and local levélindia as
a mega diversity natiori hot-spots of biodiversity threats to biodiversity habitat loss, poachin
of wildlife, mani1 wildlife conflictsi endangered and endemic species of liid@nservation of
biodiversityi In-situ and exsitu conservation of biodiversityField study of common plants, insec
birds Field study of simple ecosysteimgond, river, hill slopes, etc.

UNIT I ENVIRONMENTAL POLL UTION 8
Definition i causes, effects and control measures of: (a) Air pollution (b) Water pollution (c
pollution (d) Marine pollution (e) Noise pollution (f) Thermal pollution (g) Nuclear hazamtsl
waste managemeiitcausesgeffects and control measures of municipal solid waktesde of an
individual in prevention of pollutiori pollution case studie$ disaster management: flood
earthquake, cyclone and landslides. Field study of local polluted &ltban / Rural / Indusial /
Agricultural.

UNIT 1il NATURAL RESOURCES 10

Forest resources: Use and owvearxploitation, deforestation, case studigsmber extraction,
mining, dams and their effects on forests and tribal pdopéater resources: Use amer
utilization of surface and ground water, floods, drought, conflicts over waterj demsfits and
problemsi Mineral resources: Use and exploitation, environmental effects of extractini
using mineral resources, case mad Food resources: World food problems, changes caust
agriculture and overgrazing, effects of modern agriculture, fertilizpesticide problems, wate
logging, salinity, case studies Energy resources: Growing energy needs, renewable anc
renewable energy sources, use of alternate energy sbwaes studie$ Land resources: Lan
as a resource, land degradation, man induced landslides, soil erosion and desertificigiarf an
individual in conservation of natural resouréeSquitable use of resources for sustainable lifesty
Field study of local area to document environmental agsatsr / forest / grassland / hill / mountai

UNIT IV SOCIAL ISSJES AND THE ENVIRONMENT 7
From unsustainable to sustainable developnienirban problems related to energy water
conservation, rain water harvesting, watershed manageimesgettlement and rehabilitation
people; its problems and concerns, case studiesle of nom governmental organizatidn
environmentalethics: Issues and possible solutidnslimate change, global warming, acid ra
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ozone layer depletion, nuclear accidents and holocaust, case studigsteland reclamatioin

consumerism and waste productenvironment production aét Air (Prevention and Control o
Pollution) acti Water (Prevention and control of Pollution) &cwildlife protection acti Forest
conservation adt enforcement machinery involved in  environmental legislatiaentral and stat
pollution control boards Publicawareness.

UNIT V HUMA N POPULATION AND THE ENVIRONMENT 6

Population growth, variation among natidnpopulation explosion family welfare programmé
environment and human healtthuman right§ value educatioii HIV / AIDS i women and chilc
welfarei role of information technology in environment and human héattise studies.
TOTAL: 45 PERIODS

TEXT BOOKS

1. Gilbert M\Masters,A |l nt r oducti on t o Environmen2d

edition, Pearson Education (2004)
2. Benny Josephf Envi r @ath meSncti e nc e a n dataBMc@rawiid, eNew

Delhi, (2006)
REFERENCES
1. Trivedi, RK.,AHandbook of Environment al Laws,

and St arvd.dandBi, BEnviro Media.

2. Cunningham, W.P. Cooper, T.H. Gorhafi,En v i r o nEmecnytcall o gagcal i ¢
Publ., House, Mumbai, (2001)

3. Dharmendra S. Sengdt,En v i r o n me Rréntice Hall af wdig PVT LTD, New
Delhi, (2007)

4. Rajagopalan RREnvi ronmenEFabm SCuwuids ieOxford Urversitg u r
Press (2005)

L T P C
12ME51 DYNAMICS OF MACHINERY 31 0 4
AIM

To understand the method of static and dynamics force analysis of mechanisms and
the undesirable effects of unbalances in rotors, engines and the principles of governors and gy

Course Outcomes

The Students will be able to

Recall the knowledge of force analysis in both static and dynamics
Analyze the balancing concepts of both reciprocating and rotating parts
Justify the single and two rotor system

List the application of forced vibration in ¥auns mechanical components
Revise through the knowledge of controlling mechanisms in machinery
Compute the various problems in governors and gyroscope effects

UNIT | FORCE ANAL YSIS AND FLYWHEELS 9+3
Static force analysis D 6 Al e mb e Ihedia forae iand dnerjialtoequé Dynamic force
analysisi Dynamic Analysis in Reciprocating Engirie§Sas Forced Equivalent masses Bearing
loadsi Crank shaft Torqué Engine shaking Forcés Turning moment diagramis Flywheels of
engines and puhgress

UNIT I BALANCING 9+3
Static and dynamic balancifigBalancing of rotating massé@®Balancing a single cylinder Engir
i Primary and secondary unbalanced foric&alancing Multii cylinder Engine$ Firing orderi
Pivoted cradle balancing misiaes

UNIT 1l FREE VIBRATION 9+3
Page49o0f 101
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Basic features of vibratory systefm®asic elements and lumping of parametebggrees of freedon
I Single degree of freedoinFree vibrationi Equations of motion natural frequency Types of
Dampingi Damped ffee vibratiori Whirling of shafts and critical spe&drorsional systemis Natural
frequency of two and three rotor systems.

UNIT IV FORCED VIBRATION 9+3

Response to periodic forciigHarmonicForcingi Forced vibration- damping ratid' logarithmic
decrement Support motioni Force transmissibility and amplitude transmissibilityvibration
isolation

UNIT V MECHANISMS FOR CONTROL 9+3

Governorsi Typesi Centrifugal governorg Gravity controlled and spring controlled centrifug
governors Characteristic$ Effect of frictioni Controlling Forcd Quality of governor$ huntingi
Gyroscope$ Gyroscopic couplé Gyroscopic stabilizatioi Gyroscopiceffects in Automobiles air
craftsand ships
Total : 45 + 15 =60 Periods
TEXT BOOKS
1. Khurmi,R.K.,GuptaJ. K., A Th eot y Ma c,lurasia Bublishing House, New Dell
30" Edition, (2008)
2. Singh,V.P.,A Theof yMa c,DhanpatfRai Publishing Company (P)
Limited, (2004)

REFERENCES
1. Ambekar A.G., iMechanismand Machine Theay @Prentice Hall of India, New Delhi,
(2007)

2. Thomas Bevar;Theory of Machines", CBS Publishers and Distributors, (1984)

3. Shigley, J.E., and Uicker, J.JTheory of Machines and Mechanisms", McGraw-Hill,
Inc., (1995)

4. Rao J.S. and Dukkipati R.V'Mechanism and Machine Theory ", Wiley-Eastern
Limited, New Delhi, (1992)
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12ME52 DESIGN OF MACHINE ELEMENTS 3 0 0 3
AIM
To studythe design principles and procedures of Machine Elements

Course outcomes
The Students will be able to
1 Select the design processyitable materials and analyze the various load conditior
machine elements
Analyze the suitable types of shaft, key & coupling to design machine elements
Compare and select the best fastening method in joints
Model helical & leaf springs for the retine applications
Design & develop the model of flywheel
lllustrate the design procedure of bearings

= =4 -8 -8 -9

UNIT | STEADY STRESSESAND VARIABLE STRESESIN MACHINE 9
MEMBERS

Introduction tothe basiadesign process factor influencing machine design, selec of materials

based on mechanical propertieBreferred numbers, fits and toleranc&irect, Bending and torsion:

stress equations Impact and shock loadingy calculation of principle stresses for various Ic

combinations, eccentric loadirig Fador of safetyi theories of failurei stress concentratioh

Soderberg, Goodman and Gerber relations

UNIT Il DESIGN OF SHAFTS AND COUPLINGS 9
Design of solid and hollow shafts based on strength, rigidity and critical $pPedign of kegs,
key ways ad splinesi Design of crankshafis Design of rigid and flexible couplings.

UNIT Il DESIGN OF TEMPORARY AND PERMANENT JOINTS 9
Threaded fastenefsDesign of bolted joints including eccentric loading, Knuckle joints, Cotter j
T Design of weldedgints, riveted joints for structuréstheory of bonded joisti Deign for variable
loading.

UNIT IV DESIGN OF ENERGY STORING ELEMENTS 9

Design of various types of spring, optimization of helical spfimgbber springs Design of flywheels
considernng stresses in rims and arms, for engines and punching machines.

UNIT V DESIGN OF BEARINGS AND MISCELLANEOUSELEMENTS 9
Sliding contact and rolling contact bearinigfesign of hydrodynamic journal bearings, McKe

Equation Sommerfield Number, Raimdn& Boyd graphgd Selection of Rolling Contact bearinfys
Design of Seals and GaskétBesign of Connecting Rod.

TOTAL: 45PERIODS

TEXT BOOKS
1. Sundararajamoorthy T.V, Shanmugam. 'Wjachine Design", Khanna Publications,
Chennai, (2008
2. KhurmiR.K.,GuptgJ.K., i Ma ¢ hi n e Elrass Puplisiing Hous€200)

REFERENCES
1. Bhandari V.BfiDesi gn of Ma cXiEditen, Tata doGrawnHillsBdgk Co,
(2007)
2. Orthwein WA Mac hi ne Co mp oJaie Rublisiing €0, (20038) ,
3. Ugural A.C,i Me anital Designi An | nt egr al Mc@rawHill Baok K@
(2004)

1. Spotts M.F., ShoupT.BEDesi gn and Ma dPharsoneEdugdtian nfz004) <
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12MES53 THERMAL ENGINEERING L T P C
31 0 4
AIM
To acquire the knowledge, capability of analyzargl solving any concept or problem associe
with heat energy dynamics and utilizan
Course Outcomes
The Students will be able to

1 Formulate the air standard efficiency and the concepts of PV diagram of four stroke &
stroke engines
Examine abouthe performance calculation of petrol and diesel engine
Analyze the flow of steam through nozzles and to draw the velocity diagram
Calculate the isentropic efficiency of multistage compressor

Demonstrate the principle and practice of thermal comfort kechate refrigerants

= =4 —a -9

UNIT | GASPOWER CYCLES 8+3
Otto, Diesel, Dual, Brayton cycles, Calculation of mean effective pressure, and air stdinclercty
T comparison of cycles.

UNIT 11 INTERNAL COMBUSTION ENGINES 10+ 3
Classificatiori Componentsand their functioii Valve timing diagram and port timirtiagram
I Actual and theoretical PV diagram of four stroke and two stroke engi@emparison of twc
stroke and four stroke enginésCarburetor systemDiesel pump and injector systel
Comparison of petrol and diesel engin&ubrication system and Cooling systénBattery and
Magneto Ignition Systerh Performance calculation

UNIT Il STEAM NOZZL ES AND TURBINES 9+3
Flow of steam through nozzles, shapes of nozzles, effect diofficcritical pressure ratic
supersaturated floimpulseard Reactiorprinciples,compoundingvelocity diagramfor simpleand
multi-stage turbines, speed regulatiorisovernors.

UNIT IV AIR COMPRESSOR 9+3

Classification and working principlef @arious types of compressors, work of compression
and without clearance, Volumetric efficiency, Isothermal efficiency and Isentropic efficien
reciprocating compressors, Multistage air compressor and inter cdolivayk of multistage air
compressoi Operating principle of rotary compressor

UNIT V REFRIGERATION AND AIR CONDITIONING 9+3

Vapour compression refrigeration cy¢lsuper heat, sub cooling Performance calculations
working principle of vapour absorption system, Aomiai Water, Lithium bromide water system:
(Description only)i Alternate refrigerantsi Comparison between vapour compression
absorption system$ Air conditioning system: Types, Working Principlés Psychrometry
Psychrometric chait Cooling Load calculations
Total : 45 + 15 =60 Periods

TEXT BOOKS

1. Rajput. RK.ATher mal E n$CGhand Rublisherg, (2000

2. Kothandaraman.C.P., Domkundwar.S, Domkundwar. A.K.A Cour se i

Engi n e éhanpatgRai & sons,Sedition, (D02)

REFERENCES

1. BallaneyP.LA Ther mal E n ighanma Rublisherg @.985)

2. Arora.CPiRefri gerati on a nThtaMiGrawHllldubtishetsi(1094)i

3. GanesanViil nt er nal Co mb @%Etition, fataBoGydwHille20@7)

4. Rudramoorth, R,i Ther mal E nTata NMaGeawHillnNgw Delhi,(2003)
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12ME54 APPLIED HYDRAULICS AND PNEUMATICS

AlM
To know the advantages and applications of Fluid Power Engineanidgolearn the
Applications of Fluid Power System imitmmation of Machine Tools and others Equipments.
Course Outcomes
The Students will be able to
Ability to demonstrate the basic principles of hydraulics and pneumatics
Identify proper control valves and cylinder for a specific application
Design the cirgits using pneumatic / hydraulic components for a small scale indu
application
Explain the nature of laminar and turbulent flow
lllustrate the speed, sequential and pneumo hydraulic circuits
Utilize schematics to construct hydraulic circuits

UNIT I FLUID POWER SYSTEMSAND FUNDAMENTALS 9
Introdudion to fluid power, Advantages applicationi Types of fluid power systems, Properti
of hydraulic fluidsi General types of fluid$ Symbolsi Basics of Hydraulic§ Applications of
Pascals Lav i Laminar and Turbulentflow Re y n o | d 6isD arr wmyhbesri leospesantpipe
valves and fittings.

UNIT I HYDRAULIC SYSTEM & COMPONENTS 9
Pumping theoryi classificationi Gear, Vane, pistorpump construction and working
performancd Variable displaement pump$ Fluid Power Actuators: Linear hydraulic actuator:
Types of hydraulic cylinders Single acting, Double acting special cylinders like tanden, Rqd
Telescopt, Cushioningmechanism, Constructioof doubleacting cylinder, Rotaryactuates i
Fluid, Gear, Vane and Piston motors.

= =4 =9 = —a =9

UNIT 111 DESIGN OF HYDRAULIC CIRCUITS 9
Construction of Control Components: Directional control vah&2 way valvei 4/2 way valvel
Shuttle valve check valvé pressure control valviepressure reducing ke, sequence valve, Flo
control valvei Fixed and adjustable, electrical control solenoid valves, Relays, ladder diac
Types of accumulatofis Accumulators circuits, sizing of accumulators, intensifi&pplications of
Intensifieri Intensifiercircuit.

UNIT IV PNEUMATIC SYSTEMS AND COMPONENTS 9
Properties of aiif Compressors Filter, Regulator, Lubricator Urniit Air control valves, Quick exhaus
valves, pneumatic actuator Fluid Power Circuit Design, Speed control circuits, synchrogi;
circuit, Penumo hydraulic circuit, Sequential circuit design for simple applications using c¢
method.

UNIT V DESIGN OF PNEUMATIC CIRCUITS 9

Servo system§ Hydro Mechanical Electro hydraulic servo systems and proportional valve
Introductionto fluidic devices, simple circwti Introduction to Electro Hydraulic Pneumatic log
circuits, ladder diagrams, PLC applications in fluid power coiitflid power circuit§ failure and
troubleshooting.
Total : 45 Periods

TEXT BOOKS

1. Anthony Esposito, AiFluid Power with Applicationso, Pearson Education (2005)

2. Srinivasan.Riif Hy dr aul i ¢ and P rvgay Male,i(2006)c ont r ol :
REFERENCES

1. Mgumdar SR. fOil Hydraulics Systemsi Principles and Maintenanced, Tata
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McGraw-Hill , (2001)
2. Shanmugasundam.K,n Hy dr aul i ¢ and P nCeaandaGo, (2006 o n
3. MajumdarSSRiPneumat i tPrsiyrsdiepnise s a n datarveGrawt e

Hill, (1995)
Anthony Lal,ii Oi | hydraul i cs i n Aliadegpublishersy(1982¢ o f
L T PC
12ME55 AUTOMOBILE ENGINEERING 30 0 3

AIM
To understand the construction and working principle of various partsant@amobile and practict

assembling and dismantling of engine partstaagsmission system

Course Outcomes

The Students will be able to

1 Congruct vehicle chassis, frame, body and engine components

1 Explain electronically controlled gasoline, diesel injection systems and auxiliary systems a
engine emission control techniques

T lllustrate the transmission systems

1 Demonstrate the conceptsstéering, suspension and braking systems

1 Classify the various types of alternative fuels used in automobiles and engine modifir
required

UNIT | VEHICLE STRUCTURE AND ENGINES 9
Types of automobiles, vehicle construction and different layoh&sss, frame and body, resistanc
to vehicle motion and need for a gearbox, components of eintlied forms functions and materials

UNIT Il ENGINE AUXILIARY SYSTEMS 9
Electronically controlled gasoline injection system for Sl engines, Elemiiyncontrolled
diesel injection system ( Unit injector system, Rotary distributor tymend common rail direct
injection system), Electronic ignition systefrbo chargers, Engine emission control by three
catalytic converter syshe

UNIT Il TRANSMISSON SYSTEMS 9
Clutchi types and constructiogea boxes: manual and automatigear shift mechanismayer drive,
transfer box, fluid flywhedl torque converter, propeller shatt, slip jointsjversal jointsPifferential,
and rear axle, Hotcligs Drive and Torque Tube Drive.

UNIT IV STEERING, BRAKES AND SUSPENSION SYSTEMS 9
Steering geometry and types of steering gearibBeower Steering, Types of Front Axle, Types
Suspension Systems, Pneumatic and Hydraulic Braking Systems, AntilokikagBi@ystem anc
Traction Contral

UNIT V ALTERNATIVE ENERGY SOURCES 9

Use of Natual Gas, Liquefied Petroleum Gas, Rieesel, Bicethano] Gasohol and Hydrogeim
Automobiles T Engine modifications required Performance, Combustion and Emissic
Charateristics of SI and CI engines with these alternate fudttectric and Hybrid Vehicles, Fut
Cell.

Note: Practical Training in dismantling and assembling of Engine parts and Transmission S
should be given to the students.
Total : 45 Periods
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TEXT BOOKS
1. KirpalSinghfi Aut omobi |l e Engi sasard Puldish&syEditian, New
Delhi, (2002)
2. GanesanMi | nt er nal Co m¥&ditoni Tam Mdraeil, (2603)0 ,
REFERENCES
1. Newton ,Steeds and Garét, Mot or  Buttdmiorth Publistiers, (1989)
2. Joseph Heitnef Aut omot i v e 2"ditiorh EasiWest Bréss,(1999)
3. Martin W. Stockel and Martin T Stockl@, Wor Kk book for Auto Me:
The GoodheaiitWill Cox Company Inc, USA ,(1990)
4. Heinz Heisleri Advanced E n g i SAE InterfatocahPouldications, JUSA, (199

COMPUTER AIDED MACHINE DRAWING L T P C
L ABORATORY 0 0 3 2
LIST OF EXPERIMENTS

12ME56

DRAWING STANDARDS
Code of practice for Engineaing Drawing, BIS specifications i Welding symbals, riveted joints,
keys, fastenes i Reference to hand book for the selection of standard componentslike
badlts, nuts, sarews, keys etc.

2-D DRAWINGS
Limits, FtsT Tolerance of individud dimersionsi Specification of Fitsi Marua Preparation
of production drawings and reading of part and assembly drawings.

CAD PRACTICE (USING APPLICATION PACKAGEYS)
Drawing, Editing, Dimensioning, Plotting Commands, Layering Concepts, Hatching, Detaili ng,
Asembly, basic principlesof GD& T (geometric dimersioning & tolerance)

ASSEMBLY DRAWING (MANUAL & USING APPLICATION PACKAGES)
Manuad parts drawing and preparation of assembled views given part details for components
followed by practicing the sasme using CAD packages.

Suggested Assemblies:

Sheft couplings I Plummer block i Screw jack- Lathe Tailstock i Universal Joint 7 Machine
Vicel Stuffing box 1 safety Valvesi Non-return valvesi Connecting rod 1 Piston and crark shaft
I Multi plate clutchi Preparation of Bill of materials and tolerance data sheet

SYSTEM REQUIREMENTS (FOR ABATCH OF 30 STUDENTYS)

1. Computer System 30 Nos.
176 Graphics Terminal
Pentium IV Procesor

80 GB HDD
512 MB RAM
Advanced graphicsaccelerator
2. Laser Printer 1 No.
SOFTWARE

30 se#s of latest/recent versions of AUTO CAD/CATIA/SOLID WORKS/SOLID EDGE/NX/RF
E/COLLABCAD or equivalent software
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REFERENCE BOOKS

1. Bhatt.N.D. and Parchd.V.M., fiMachine Drawingd, Charotar Publishing House,
388001, 38" Edition, (2003)
2. Gopalakrishn& . RMaching Drawing in First Angle Projectiond, Subhas store
(2002)
3. P.S.G. Design Data Book
4. LuzadderWarren.J., and Duff, Jon.M. fiFundamentals of Engineering Drawingo,
Prentice Hall India Pvt. Ltd., Eastern Economy Edition, 11" Edition
Total: 45 + 15 =60 Periods
L T P C
12MES57 DYNAMICSLABORATORY 0 0 3 5
LIST OF EXPERIMENTS
1. a) Study of gear parameters.
b) Experimental study of velocity ratios of simple, compound, Epicycliddfetential gear
trains.
2. a Kinematics of FourBar, Slider Crank, Crank Rocker, Double crank, Double roc
Oscillatingcylinder Mechanisms.
b) Kinematics of single and double universal joints.
3. a) Determination of Mass moment of inertia of Fly wheel and Axle system.
b) Determination of Mass Muent of Inertia of axisymmetric bodies using Turable
apparatus.
c) Determination of Mass Moment of Inertia using bifilar suspension and comg
pendulum.
5. Motorized gyroscopé Study of gyroscopic effect and couple.
6. Governori Determination of range ssitivity, effort etc., for Watts, Porter, Proell, ai
Hartnell Governors.
7. Camsi Cam profile drawing, Motion curves and study of jump phenomenon
8. a) Single degree of freedom Spring Mass Systddetermination of natural Frequency a
verification of Laws dspringsi Damping coefficient determination.
b) Multi degree freedom suspension systedetermination of influence coefficient.
9. a) Determination of torsional natural frequency of single and Double Rotor sys
Undamped and Damped Natural frequencies
b) Vibration Absorbei Tuned vibration absorber.
10. Vibration of Equivalent Spring mass systémndamped and damped vibration.
11. Whirling of shafts’ Determination of critical speeds of shafts with concentrated loads.
12. a) Balancing of rotating masse
b) Bdancing of reciprocating masses.
13. a) Transverse vibration of Frégee beani with and without concentrated masses.
b) Forced Vibration of Cantilever beanMode shapes and natural frequencies.
c) Determination of transmissibility ratio using vibratiagle.
LIST OF EQUIPMENTS
Sl. No. Description of Equipment Quantity required
1. Cam analyzer. 1 No.
2. Motorized gyroscope 1 No.
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3. Governor apparatusWatt, Porter, Proell and Hartnell governors 1 No.
4. Whirling of shaft apparatus 1 No.
5. Static and dynain balancing machine. 1 No.
6. Vibrating table 1 No.
7. Vibration test facilities apparatus 1 No.
8. Gear Model 1 No.
9. Kinematic Models to study various mechanisms 1 No.

Total: 45 Periods

T P C

12ME58 THERMAL ENGINEERING LABORATORY 1 | 0 0 3 2
LIST OF EXPERIMENTS

[.C. ENGINE LAB AND FUELS LABORATORY 30

Valve Timing and Pat Timing Diagrams.

Peformance Teston 4-stroke Diesel Engine.

Hea Balance Teston 4-stroke Diesel Engine.

MorseTest on Multicylinder Petrol Engine.

Retardation Testto find Frictiona Power of a Diesel Engine.
Determination of Viscosity I Red Wood Viscometer.
Determination of Flash Paint and Fire Paint.

STEAM LABORATORY 15
Study of Steam Generators ard Turbines.

Peaformance and Energy Balance Test on a Steam Generator.
Peaformance and Energy Balance Test on Steam Turbine.

LIST OF EQUIPMENTS
(for a batch of 30 Students)

[.C.Engnei 2 stroke and 4 stroke model st
Red Wood Viscometer INo.
Apparatus for Hashand Fire Pant 1No.
4-stroke Diesel Engine with mechanical loading 1No.
4-stroke Diesel Engine with hydraulic loadng 1No.
4-stroke Diesel Engine with electrical loading 1No.
1 No. Multi-cylinde Petrol Engine 1No.
Single cylinder Perol Engine 1No.
Data Acquisition system with any one of the above engines 1No.

Total: 45 Periods
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12HS51 ENGLISH FOR EMPLOYMENT 17 | o o0 2 1

LIST OF EXPERIMENTS
AIM

To get proficiency in business communicatiah work place To develop students accuracy
communicatiorand toimprove learners aliiy to understand any kind of text

Task: 1  Verbal Reasoning 8
Task: 2  Resume and Covering Letter 5
Task: 3  Channel Conversations 4
Task: 4  Group Discussions 13
Task: 5  Debate 12
Task: 6 Mock Interview 18

Total: 60 Periods
E-MATERIAL

www.indiabix.com/verbaleasoning

RECORD-LAYOUT
Record for te 12HS51 ENGLISH FOR EMPLOYMEINSTould comprise the following,

1. Bondide Certificate with the sign of the HOD, Staf#Charge/Trainer, Interal and External
examiners

2. Contents

3. Six Test Question paper and answers scripts for Verbal Reasoning

4. Copy of Resume with Covering letter

5. Materials used for the Group Discussio®R DebateResources shall be used frc

Dallies/Internet/Magazine

***Note: Contents for the Internal and External Examinations should be considered only frofme
BUSINESS ENGLISHD oriented Articles/Extracts/Clips/lllustrations/Audio scripts.

MODE OF EVALUATION

Internal Assessment (100 Marks to be converted to 25)
Verbal Reasoing 10
Channel Conversion 10
Group Discussion / Debate 40
Mock Interview 40

External Assessment (100 Marks to be converted to 75)
Verbal Reasoning 10
Channel Conversion 10
Group Discussion / Debate 40
Mock Interview 40

L T P C
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12MG61 PRINCIPLES OF MANAGEMENT 3 0 0 3
AlM
To have a clear understanding of the managerial functions like planning, organafiivg,st
leading and controlling analso gain some basic knowledge on international agfp@sanagement
Course Outcomes:
The Students will be able to
Predict the structure of the management and to list the different strategies
Realize the purpose and steps involved in planning and decision making process
Construct the organizational struyselection process, appraisal process and the skil
the organization
Identify the motivational and leadership theory and realize the importance of eff
communication
1 Summarize the process of controlling and the management information system

UNIT I OVERVIEW OF MANAGEMENT 9
Organizatiori Management Role of managert Evolution of Management thoughtOrganization
and the environmental factofs Managing globallyi Strategies for International Business.

UNIT 11 PLANNING 9
Nature ad Purposeplanningi Planning process Types of plang Objectivesi Managing by
objective (MBO)i Strategiesi Types of strategie$ Policiesi Decision Makig i Types of
decisioni DecisionMaking Proces$ Rational Decision Making Proces®ecisionMaking under
different conditions.

UNIT 11 ORGANISING 9
Nature and purpose of organizih@rganization structure Formal and informal groupsrganization
i Lineand Staff authority Departmentatioiit Span of Controi Centralization and Decentradizon
i Delegation of authority Staffingi Selection andRecruitmeni Orientation Career Developméint
Career stageisTrainingi Performance Appraisal.

UNIT IV DIRECTING 9
Creativity and Innovatiori Motivation and Satisfactiori Motivation TheoriesLeadership i
Leadershp theories: Communicatiori Hurdles to effective communicatiérnOrganization Culturé
Elements and types of culturéManaging cultural diversity

UNIT V CONTROLL ING 9

Process of controlling Types of control Budgetary ad nonbudgetary control techniqués
Managing Productivity Cost Control Purchase Contrdl Maintenance Contral Quality Controli
Planning operations.

= = —a =9

Total : 45 Periods
TEXT BOOKS
1. Charles W.L. Hill, Steven L. McShané& Pr i nci pl es 0 fMcgMa il
Education, Special Indian Edition, (2007)
2. Joseph L. MassitEssentials of Management", Prentice Hall of India, (Pearson) Fouti
Edition, (2003)
REFERENCES
1. Tripathy P.C., and Reddy P.RRrinciples of Management", Tata McGrawHill, (1999)
2. Harold Koontz, Heinz Wehrich and Mark V. Cannice, iManagement i A global &
Entrepreneuri al Per spectiveo, Tata Mcgraw Hill , 12" edtion, (2007)
3. Hellriegd, Slocum & Jackson, fiManagement i A Competency Based Approacho,
Thomson South Western, 10" edition, (2007)
4. Harold Koontz & Heinz WeihrichEssentials of Management”, Tata McGrawHill,
(1998)
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12ME61 HEAT AND MASS TRANSFER 3 1 0 4
AIM
To understand the basic concepts of Heat and Mass Transfer and its application.

Course Outcomes:
The Students will be able to
1 lllustrate the different types of Heat Transfer modes
1 Explain the basic principles of Convection Heat Transfer and its Boundary Layer conc
1 Ensure the working principle of Heat Exchangers
1 Impart the knowledge of basic RadiatiShield element works
i Categorize the principles of Mass Transfer

UNIT | CONDUCTION 11+3
Basic Concepts Mechanism of Heat TransféitConduction, Convection and RadiatioRourier Law
of Conductioni General Differential equation of Heat ConductibnCartesian andCylindrical
Coordinates One Dimensional Steady State Heat Conducfio@onduction through Plane Wal
Cylinders andspherical systemrris Composite SystenisConduction with Internal Heat Generatiior
Extended SurfacésUnsteady Heat Condtioni Lumped Analysig Use of Heislers Chart.

UNIT 11 CONVECTION 10+3

Basic Concept$ Heat Transfer Coefficients Boundary Layer Concefit Types of Convectioii

Forced Convectioii Dimensional Analysi§ External Flowi Flow over Plates, Cylirets and
Spheres Internal Flowi Laminar and Turbulent FloWv Combined Laminar and Turbulehtlow

over Bank of tubek Free Convectioin Dimensional Analysi$ Flow oververtical Plate, Horizonta
Plate, Inclined Plate, Cylinders and Spheres.

UNIT 111 PHASE CHANGE HEAT TRANSFER AND HEAT 9+3
EXCHANGERS

Nusselts theory of condensatibpool boiling, flow boiling, correlations in boiling and condensat

I Types of Heat ExchangerdHeat Exchanger AnalysisLMTD Method and NTU' Effectivenes$

Overall Heat Transfer CoefficieiitFouling Factors.

UNIT IV RADIATION 8+3
Basic Concepts, Laws of Radiatibrstefan Boltzman Law, Kirchoffs LaiBlack Body Radiatiofi
Grey body radiatiofi Shape Factor AlgebiiaElectrical Analogyi Radiation Shieldi Introduction
to Gas Radiatian

UNIT V MASS TRANSFER 7+3

Basic Concept$ Diffusion Mass Transfei Fi c k 6 s L aw T &feadyDstafe fMolacul:
Diffusioni Convective Mass TransférMomentum, Heat and Mass Transfer Analdggonvective
Mass Tansfer Correlations
Total : 45 + 15 =60 Periods
TEXT BOOKS
1. SachdevaRC., A Fundament al s of EngiThreemn s NesyrAge
International,(2009)
Kothandarama, CP i F u n d a mef HaataahdsMassT r a n s Neawr Agdnternational,
New Delhi, (2006)
REFERENCES
1. YadavyRiHeat and MaGestraPubbshiryfHeusdd 395
2. Ozisik MMN,iHe at T rMx@rawfHédl Bank Co.,(19%)
3. Nag P.K,fiHe a't T r @atasMtGrawblill, New Delhi, (2002
4., HolmanJ.PiHe a't and MaBs MdGrawhiills (200 0
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12MEG62 COMPUTER INTEGRATED MANUFACTURING
AIM

3 0 0 3

To gain the knowledge about the Advanced and computerized Manufacturing Tecl
followed in the Shop floor of the Industries
Course Outcomes
The Studentsvill be able to

1 Originate the various CAD command structure and how the drawing entities

formed
Outline about the components of CIM
Explain the various steps involved in GT, Process planning techniques and
Realize the different phases of BMind SFC
lllustrate the Lean and Agile manufacturing techniques

UNIT | COMPUTER AIDED DESIGN 9
Concept of CAD as drafting and designing facility, desirable features of CAD package, d
features in CAD' Scaling, rotation, translation, editing, dins@ming, labeling, Zoom, pan, redrs
and regenerate, typical CAD command structure, wire frame modeling, surface modeling ai
modeling (concepts only) in relation to popular CAD packages.

= =4 —a -9

UNIT 11 COMPONENTSOF CIM 9
CIM as a oncept and a techrmjy, CASA/SME model of CIM, CIM Il, benefits of CIM,
communication matrix in CIM, fundamentals of computer communication in CI®IM data
transmission methods serid, parallel, asynchronous, synchronous, modulation, demodule
simplex and duplex.ylpes of communication in CIM point to point (PTP), star and multiplexin
Computer networking in CIM the seven layer OSI model, LAN model, MAP model, netw
topologiesi star, ring and bus, advantages of networks in.CIM

UNIT 111 GROUP TECHNOLOGY AND COMPUTER AIDED PROCESS 9

PLANNING
History Of Group Technology role of G.T.in CAD/CAM Integrationi part familiesi classification
and coding DCLASS and MCLASS and OPTIZ coding systénfiacility design using G.Ti benefits
of G.T. i cdlular manufacturingi Process planning role of process planning in CAD/CAN
Integrationi approaches to computer aided process planhingriant approach and generati
approaches CAPP and CMPP systems.

UNIT IV SHOP FLOOR CONTROL AND INTRODUCTIONTO FMS 9
Shop floor control i phases i factory data collection sysgem i automatic identification methods i
Bar code technology i automated data coll ection sydgem i FMS 1 components of FMS T types i
FMS workstation i material handling and storage sysem’i FMS layout i computer control sysems
T applications and benefits.

UNIT V COMPUTER AIDED PLANNING AND CONTROL AND 9
COMPUTER MONITORING

Productionplanning and control i cost planning and contrdl inventory managemerit materid
requiremergplanning (MRP) 1 shop floorcontrol.Lean al Agile Manufacturing. Typgof production
monitoring systems structure model of manufacturiiigorocess control and strategiedirect digital
control.

Total : 45 Periods
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TEXT BOOKS
1. Mikell P. Groover,i Aut o maRraduction Systems and Computer Integratec
Ma n u f a c t RearsomEgudcation (2013)
2. Mikell P. Groover and Emory Zimmers Jii.,C A D/ C APKntice Hall of India Pvt. Ltd.
(2006)
REFERENCES
1. James A. Regh and Henry W.KreabbgrCo mput er | nd fe @ ¢ ta tReadson
Education 2 edition, (2005)
2. Chris McMahon and Jimmie Brown8, CAD CAM Princi pl es, Pr
Ma n a g e nPeansbncEducatiori®dition, (2005)
3. RankyPaulGi Comput er | nt egr aPrentte Halhohlndf Patd td. u(2005)n
4. YoremKoreni Computer | ntegr MtGead HIM@03) f act ur i

12ME6G3 FINITE ELEMENT ANALYSIS

AIM
To introduce the concepts of Mathematicabdéling of Engineering Problems ana
appreciate the use BEM to a range of Engineering Problems

Course Outcomes:

The Students will be able to

Express the various approximation and elimination methods to find the solution
Solve various numerical engineering problems in 1D, 2D &gyxnmetric

Compile the applidéons of various types of elements

Recognize the basic concept of dynamic analysis using FEA

Elucidate the numerical engineering problems in dynamic analysis

Realize the various applications involved in 1D, 2D heat transfer

E I ]

UNIT | FINITE ELEMENT FORMULATION OF BOUNDARY VALUE 5+3
PROBLEMS

Weighted residual methodlggeneral weighted residual statemiemteak formulation of the weighte

residual statemerit comparisong piecewise continuous trial functiofisexample of a bar finite

elementi functional and differential forms principle of stationary total potential Rayleigh Ritz

methodi piecewise continuous trial functiondinite element method application to bar element

UNIT 11 ONE DIMENSIONAL FINITE ELEMENT ANALYSIS 8+4
General drm of total potential for -D applicationsi generic form of finite element equations
linear bar elemerit quadratic elemeritnodal approximatiofi development of shape functiohs
element matrices and vectoisexample problem$ extension to plane ted development of
element equatiorisassembly element connectivity global equations solution methods beam
elementi nodal approximatioi shape function§ element matrices and vectarsassemblyi
solution’ example problems

UNIT Il TWO DIMENSIONAL FINITE ELEMENT ANALYSIS 10+4
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Introductioni approximation of geometry and field variadl& noded triangular elemeritsour
noded rectangular elemeritshigher order elements generalized coordinates approach to nc
approximationd difficulties i natural coordinates and coordinate transformatiotriangular and
quadrilateral elementsiso-parametric elemenisstructural mechanics applications ktiZnensions
I elasticity equation$ stress strain relatioris plane problems oélasticity’ element equationk
assembly need for quadrature formuldransformations to natural coordinate&aussian quadratur
i example problems in plane stress, plane strain and axisymmetric applications

UNIT IV DYNAMIC ANALYSISUSING FINITE ELEMENT METHOD 8+4
Introduction vibrational problems equations of motion based on weak formongitudinal
vibration of barg transverse vibration of bearmsonsistent mass matriceslement equatioris
solution of eigervalue problem$ vectoriteration method$ normal mode$ transient vibrations
I modelingof dampingi mode superposition techniquialirect integration methods

UNIT V APPLICATIONSIN HEAT TRANSFER & FLUID 6+3
MECHANICS

One dimensional heat transfer elenieapplicationto onedimensional heat transfer probleinscalar
variable problems in-Bimensionsi Applications to heat transfer inRimensioni Application to
problems in fluid mechanics inrQ.

Total : 45 + 15 =60 Periods

TEXT BOOKS
1. Seshu.Pi Text B mad Kk eo fE | Eime nPrentideiall lofyirglia Bva |.td. New
Delhi,(2007)

2. Desai.Y.M., Eldho.T.l., Shah AHAFi ni t e El ement Met ho
En gi n e éearsandg=ducation in South Asia, (2011)

REFERENCES
1. Reddy.J.N.,fi An Il ntroducti ont e o EIltenee McGranMHdlt
International Editions (Engineering Mechanics Series), (1993)
2. Chandrupatla & Belagundufi| nt roducti on t o Finit

PrenticeHall of India, Eastern Economy Editions (2003)

3. David V.Hutton,A Frud ament al s of Fi ni tTata MdGmwilin
Edition (2005)

4. Cook Robert,D.,etafi Concepts and Applicati onWileyo
Student Edition, (2004)
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12ME64 DESIGN OF TRANSMISSON SYSTEMS

AIM

To studythe design procedures of power transmission systems

Course Outcomes:

The Students will be able to

Classify the flexible transmission elements

Explain the design procedures of spur gears and parallel axis helical gears
Estimating the size of theair of bevel, worm and cross helical gears

Explain the kinematics layout of the gear boxes

Study the design of cam, clutches and brakes

= =4 —a —a A

UNIT | DESIGN OF TRANSMISSON SYSTEMS FOR FLEXIBLE 9
ELEMENTS

Selection of V belts and pulleyis selection of Flabelts and pulley$ Wire ropes and pulleys

Selectionof Transmission chairsnd Sprockets Designof pulleys and sprockets.

UNIT Il SPUR GEARS AND PARALL EL AXISHELICAL GEARS 9
Gear Terminology Speed ratios and number of teétRhorce analysi$ Tooth stresses Dynamic
effectsi Fatigue strengthi Factor of safety Gear material§ Module and Face width power
rating calculations based on strength and wear considerdti®asallel axis Helical Gears
Pressure angle in the normal and snaerse plané Equivalent number of teethforces and stresse
I Estimating the size of the helical gears.

UNIT 111 BEVEL, WORM AND CROSSHELICAL GEARS 9
Straight bevel gear: Tooth terminology, tooth forces and stresses, equivalent number of
Esimating the dimensions of pair of straight bevel gdad/orm Gear: Merits and demeriis
terminologyi Thermal capacity, materiaisforces and stresses, efficiency, estimating the size c
worm gear paii Cross helical: Terminologly helix angles Estimating the size of the pair of cro
helicalgears.

UNIT IV DESIGN OF GEAR BOXES 9
Geometric progressich Standard step ratib Ray diagram, kinematics layoutDesign of sliding
mesh gear bok Constant mesh gear boxDesign of multi speed gear box

UNIT V DESIGN OF CAM CLUTCHES AND BRAKES 9

Cam Design: Types pressure angle and under cutting base circle determiriateynes and surfac
stresse$ Design of plate clutchdsaxial clutche$ cone clutches internal expanding rim clutcké
internal and external shoe brakes.
Total : 45 Periods

TEXT BOOKS

1. Khurmi, R.S.,Guptg J.K.,i Ma c hi n e EDrassaiPyplcations, (2005)

2. Sundar araj amoorthy T. V Maacnhdi n & h aDéensuhdial

Publications,(2003)

REFERENCES
1. Maitra, G.M., Prasad, LVii Ha n d book of 2HEditionhTata McGraw
Hill,(1985)
2. Bhandari, V.B..AiDesi gn of M & atah McGrawHill Bublishing @omsady,
Ltd., (1994)

3. Prabhu, TJAiDesi gn of Tr an $anmi Gffset, GhennaE(R0OONe nt s 0,
4. Hamrock, B.J., Jacobson, B., Schmid, SIR u n dnatmael s o f Ma c MaGraw
Hill Book Co.,(1999)

Page64 of 101


http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22R.+S.+Khurmi%22
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22J.+K.+Gupta%22

T P C
12ME65 THERMAL ENGINEERING LABORATORY 1 Il 00 3 2
LIST OF EXPERIMENTS
HEAT TRANSFER 30

Thermal conductivity measurement by guarded plate method

Thermal conductivity of pipeinsulation using lagged pipe apparatus

Natural convection heat transfer from a vertical cylinde

Forced convection inside tube

Hea transfer from pin-fin (natural & forced convection modes)

Determination of Stefan-Boltzmann constant

Determination of emissvity of agrey surface

Effectivenessof Parall el/counter flow heat exchamger

REFRIGERATION AND AIR CONDITIONING 15

Determination of COP of arefrigeration sydem

Experimerts on air-conditioning system

Peaformance test on single/two stage reciprocating air compressor

LIST OF EQUIPMENTS
(for a batch of 30 Students)

Guarded plate apparatus st
Lagged pipe apparatus 1No.
Natural convection-vertical cylinder apparatus 1No.
Forced convection inside tube apparatus 1No.
Pin-fin apparatus 1No.
Stefan-Boltzmann apparatus 1No.
Emissvity measuremernt apparatus 1No.
Paall e/counter flow hea exchanger apparatus 1No.
Single/two stage reciprocating air compressor. 1No.
Refrigeration testrig 1No.
Air-condtioning test rig 1No.

Total: 45 Periods

or
o -
w T
N O

12MEG66 CAD/CAM LABORATORY

LIST OF EXPERIMENTS
3D GEOMETRIC MODELING

Credion of 3D Moddsi Wire Frame, Suface, Sdid modeling Techniques using CAD Packages
T CSG, B-Rep Approaches inSolid Modding i Fedure based Modeling Techniquei Asembly
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T Detailing i Exposure to Industrial Components i Application of GD&T.

STL FILE GENERATION i REVERSE ENGINEERING

Manud CNC Part Programming Using Standard G and M Codes i Tool Path Simulation i
Exposure to Various Standard Control Systemsi Machining smple components by using CNC
machines.

COMPUTER AIDED PART PROGRAMM ING

CL Data Generation by Using CAM Sdtwarei Post Process Generation for Different Control
System i Machining of Computer Generated Pat Program by Using Machining Certer and
Turning Center.

STUDY OF EXPERIMENTS
Multi-axial Machining in CNC Machining Center i EDM 7 EDM Wire Cut i Rapid Prototyping

SYSTEM REQUIREMENTS
(For a batch of 30 Students)

o _ Quantity

Description of Equipment Requir ed
HARDWARE
Computer Server 1 No.
Computer nodes or systems (High
end CPU with atleast1 GB main memory) 30 Nos.
networked to the server
Laser Printer 1 No.
Trainer CNC Lathe 1 No.
Trainer CNC milling 1 No.
SOFTWARE
CAD/CAM software (Pro-E or 15licenses
IDEAS or Unigraphicsor CATIA)
CAM Software (CNC Programming and tool path 151;
simulation for FANUC/Sinumeric and Heiden | Cerses
controller)
Licensed operating system Adeguate

Total: 45 Period
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12HS61 ENGLISH FOR EMPLOYMENT 1 I L

—
e
@]

LIST OF EXPERIMENTS

CourseOutcomes
The Students will be able to
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Develop analytical skill and vocabulary

Improve job prospects

Brainstorm the topic and use verbal cues

Hone negotiation and convincing skill

Employ Documentation methodology and verbal &+verbal cues

Reading 10
Reading for Gist
Reading for Structure and detail
Understanding General Points
ReadingVocabulary and Texture
Structure and Discourse features
Understanding sentence structure

Writing 10
Descrbing figure from graphic input
Deriving conclusion from illustrations
Writing a ReporDescribing/Summarizing
Explaining a context
Writing Apologies
Complaint letter
Writing for giving assurance

Listening 10
Listening for Specific Information
Listening to Identify topic
Listening to a context
Listening to opinions expressed in a debate
Listening for Gist
Listening for making Inferences

Speaking 15
Introducing yourself
Have your say
60 Mi-lhriesent ationd on the given topic
Group Discussion
Expressing personal opinion about the Social Issues

Total: 45 Periods

Text Book:

1) Business Benchmark Advanced Audio Cassettes BEC Higher, GuyHBadpR Audiocassettes

ISB

N: 9780521672986

2) Business Benchmark Upper Intermediate Personal Study Book BEC and BULATS Editic
Brook-Hart, PB, ISBN: 9780521672917

Total: 60 Periods
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12MG71 TOTAL QUALITY MANAGEMENT

AIM

To understand theavious principles, prdices of TQM to achieve quality and tearn the
various statistical approaches for Quality control
Course Outcomes
The Students will be able to
Analyze the various Industrial practices to achieve Quality
Develop Managerial and Eepreneurial Skills
Select suitable tools to audit quality standards
Develop strategy for achieving quality using FMEA and Benchmarking
Summarize the ISO auditing and documentation process
UNIT | INTRODUCTION 9
Introductioni Need for qualityi Evolution of qualityi Definition of qualityi Dimensions of
manufacturing and service qualityBasic concepts of TQM Definition of TQM1 TQM Framework
I Contributions of Deming, Juran and Cro$bBarriers to TQM.

UNIT I TQM PRINCIPLES 9

. Leadershp 7 Strategic quality planning, Quality statemeritsCustomer focus Customer
orientation, Customer satisfaction, Customer complaints, Customer retenti@mployee
involvement i Motivation, Empowerment, Team and Teamwork, Recognition and Re\
Performance appisali Continuous process improvemeénfDSA cycle, 5s, Kaizein Supplier
partnershif Partnering, Supplier selection, Supplier Rating.

UNIT 1l TOM TOOLS& TECHNIQUESI 9
The seven traditional tools of qualityNew management tooisSix-sigma: Concpts, methodology
applications to manufacturing, service sector including Bench marking Reason to bench mar
Bench marking proce§sFMEA 1 Stages, Types.

= =4 -8 -8 -9

UNIT IV TQM TOOLS& TECHNIQUESII 9
Quality circlesi Quality Function Deployment (QFD) Taguchi quality loss functiofi TPM i
Concepts, improvement need€ost of Qualityi Performance measures.

UNIT V QUALITY SYSTEMS 9
Need for ISO 9000SO 90002000 Quality Systern Elements, Documentation, Quality auditingS
90007 ISO 140001 ConceptsRequirements and Benefit€Case studies of TQM implementation
manufacturing and service sectors including IT.
TOTAL: 45 PERIODS
TEXT BOOKS
1. Dale H.Besterfiled, et atif Tot al Qu al i t yPeawamEdgcationeAsia G
Edition, Indian Reprity (2006)
2. ShridharaBhatKii Tot al Qual i tii eMa n aq elirgaiaym €ublishing
House, 1 Edition, (2002)
REFERENCES
1. James R. Evans and William M. LindséayThe Management and
6™ Edition, SoutAWestern (Thomson Leaing), (2005)
2. Oakland, JSATQM Te x t wi t Butt€@vweoshd Héinemann Ltd., Oxford, 8
Edition,(2003)
3. Suganthi, L and Anand Samuél,Tot al Qual i t yreMeerHalldledmaePut
Ltd., (2006)
4. Janakiraman, B and Gopal, RKi,Tot al Q magéeniently T évhat and
Prentice Hall (India) Pvt. Ltd., (2006)
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12ME71 MECHATRONICS L T P C

AIM

To understand the interdisciplinary applications of Electronics, Electrical, Mechanica
ComputerSystems for the Control of Mechaal@nd Electronic Systems.
Course Outcomes
The Students will be able to
Explain about basics of Mechatronics systems
Classify various sensors, transducers with their properties
Operate Hydraulic, Pneumatic, Electrical and Mechanical Systems
Develop solubn for various types of system models and controller
lllustrate the basic concept and structure of PLC
Realize various Mechatronics Systems design

UNIT | MECHATRONICS, SENSORS AND TRANSDUCERS 9
Introduction to Mechatronics Systemdleasurement SystenisControl System$ Microprocessor
basedControlleisSensorandTransducefis Performance Terminology Sensors for
Displacemat, Position and Proximity; Velocitylotion, Force, Fluid Pressure, Liquid Flow, Liqu
Level, Temperature,Light SensdrSeletion of Sensors

UNIT I ACTUATION SYSTEMS 9
Preumatic and Hydraulic Systenis Directional Control Valves: RotaryActuatorsElectrical
Actuation System$ Mechanical Switches Solid State Switchet Solenoids’ Construction anc
working principle of DC ad AC Motor§ speed control of AC and DC drives, Stepper Mdtc
switching circuitries for stepper motorAC & DC Servo motors

UNIT 1l SYSTEM MODELS AND CONTROLL ERS 9
Building blocks of Mechanical, Electrical, Fluid an@hermal SystemsRotationali Transnational
Systems, Electromechanical Systeimklydraulici Mechanical SysteriisContinuous and discret
process Camollersi Control Modei Two Step modé Proportional Modd Derivative Modei
Integral Modé PID Controllers Digital Controllers’ Velocity Controli AdaptiveControli Digital
Logic Controli Micro Processors Control.

UNIT IV PROGRAMM ING LOGIC CONTROLL ERS 9
Programmable Logic ControlleisBasic Structurei Input / OutputProcessing Programming
Mnemonicsi Timers, Internal relgs and counters Shift Register§ Master and Jump Contrals
Data Handling Analogs Input / Outplit Selection of a PLC.

UNIT V DESIGN OF MECHATRONICS SYSTEM 9
Stages in designing Mechatronics Systérisaditional aad Mechatronic Desigh Possible Dsign
Solution§ Case studies of Mechatronggstems Pick andplace Robot Autonomous mobile robbt
Wireless suriviellance ballodbrEngine Management systérAutomatic car park barrier.

TOTAL: 45 PERIODS

E R

TEXT BOOKS
1. Bolton, W.,i Me ¢ h at rPeansin edsiaatjon, ® edition, 3" Indian Reprint,(2003)
2. Rajput, RK.A A text book ofS. Ghand & &d., (200@)i c s 0,
REFERENCES
1. Smaili, A.,, and Mrad, FAMechatroni ¢cs integrated
ma ¢ h i @xdasdauniversity press, (2008)
2. Michael B. Histand and David G. Alciatoife] nt r oducti on t o Mecha
Sy s t evieGrawvHill International Editions, (2000)
3. Bradley, D. A., Dawson, D., Buru, N.C. and Loader AdMe ¢ h a t Clipmarc andHall,
(1993)
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4. LawrenceJ.Kam,iUnder st andMaegh &hiec & o Emigrodacton to i
Mechatronics, Prentice Hall of India Pvt., Ltd., (2000)

12ME72 GAS DYNAMICS AND JET PROPULSION L T PC

AIM
To understand the basic difference between incomptesaitd compressible flownd b
understand the phenomenon of shock waves and its effect on flow. To gain some basic kn
about jet propulsion and Rocket Propulsion.
Course Outcomes
The Students will be able to
1 Explain the classification of comprelsks fluid flow and to describe the isentropic flc
through ducts, nozzle, and diffusers
1 Analyze the flow through heat transfer for Rayleigh flow and fanno flow
1 Formulate the governing equation using normal and oblique shocks to analyze the
relation and its applications
9 List the jet engines and to determine the propulsive efficiency
1 Prescribe about the rocket propulsion and explain the different types of rocket engine

UNIT | BASIC CONCEPTSAND ISENTROPIC FLOWS 9+3

Energy and momentum equations ofipressible fluid flow§ Stagnation states, Mach waves ¢
Mach cone Effect of Mach number on compressibilitylsentropic flow through variable ducis
Nozzle and Diffusers Use of Gas tables.

UNIT I FLOW THROUGH DUCTS 9 +3
Flows through constamtrea ducts with heat transfer (Rayleigh flow) and Friction (Fanno fio
variation of flow propertie$ Use of tables and chaiitsGeneralised gas dynamics.

UNIT I NORMAL AND OBLIQUE SHOCK 9 +3
Governing equationis Variation of flow parameters acrotf®e normal and oblique shock$randtli
Meyer relations Use of table and chartsApplications

UNIT IV JET PROPUL SION 9+3

Theory of jet propulsiofi Thrust equationi Thrust power and propulsive efficienéyOperation
principle, cycle analysis angse of stagnation state performance of ram jet, turbojet, turbofal
turbo prop engines.

UNIT V SPACE PROPUL SION 9+3
Types of rocket enginégsPropellantsfeeding systems Ignition and combustion Theory of rocket
propulsioni Performance studyStagingi Terminal and characteristic velocityApplicationsi space
flights.
TOTAL: 45 + 15 =60 PERIODS
TEXT BOOKS
1. Yahya, SM,,iFundament al s of C bawpAge tnternabidna (P
Limited, New Delhi, (2003)
2. Rathakrishnan E.fi Ga s D yd Rrantice Kall India Publication, (2013)
REFERENCES
1. Anderson,J.DfiModer n Compr eMsGrawHill, & Edifion, \(2603)
2. Cohen, H, G.E.C. Rogers and SaravanamiittGa s T ur b i nlLengrian Smoup
Ltd., (1980)
3. Hill. P and C. Petersorif Mea hi cs and Ther mody n Addisans
Wesley Publishing company, (1992)
4. Sutton.G.P.A Rocket Pr op ul ohnWiley, NeweYorg, (1986 0
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12ME73 POWER PLANT ENGINEERING L T PC

AIM
To understand the various componermgerations and applications of different types

power plants
Course Outcomes
The Students will be able to

1 Demonstrate the various power plants and boilers

1 Identify the handling equipments and different types of condenser

1 Choose the various typesrafactor and selection of turbines

1 List the application of gas turbine power plants and iot@ling of combined cycle

1 Compute the operating cost and tariffs using the various power plants

UNIT | INTRODUCTION TO POWER PLANTSAND BOILERS 9

Layout of Stean, Hydel, Diesel, MHD, Nuclear and Gas turbine Power Plants Comt
Power cycles comparison and selection , Load duration Curves Steam boilers and icydigis
pressure and Super Critical Boilér&luidised Bed Boilers

UNIT I STEAMPOWERPLANT 9
Fuel and ash handling,Combustion Equipment for burning coal, Mechanical StdRalveriser,
Electrostatic Precipitator, DraughDifferent Types, Surface condenser types, codiaveers

UNIT Il NUCLEAR AND HYDEL POWER PLANTS 9
Nuclear EnergyFission Fusion Reaction, Types of Reactors, Pressurized water reactor,Boiling
reactor, Waste disposal and safety Hydel Poweiifimsentialelements, Selection of turbin
governing of TurbinésMicro hydel developments

UNIT IV DIESEL AND GAS TURBINE POWER PLANTS 9
Types of diesel plants, components, Selection of Engine type, appli¢&iasndurbine powe
plani Fuel§ Gas turbine materiai open and closed cyclegeheatingi Regeneration ani
intercoolingi combines cycle

UNIT V OTHER POWER PLANTSAND ECONOMICS OF POWER 9
PLANTS

Geo thermdl OTEQ Tideli Pumped storageSolar central receiver systegnst of electric Energy
Fixed and operating co$tsnergy rateis Types tariff§ Economics of load sharing, comparison
various power plants.
TOTAL: 45PERIODS

TEXT BOOKS

1. Arora S.C and Domkundwar i A Cour se i n Power DPRahpat

Rai,(2001)

2. NagPKiAiPower Pl ant 3Eaditon hatadcGrawhil§ (2007)
REFERENCES

1. EI-WakiMM,AiPower Pl ant TalaevcGrawblill, (1§8%)0 ,

2. RamalingamK.K.APower Pl ant SEtach Publieaions,(80§2) ,

3. Nagpal G RAPower Pl ant KganmpiPubleskers,(19e8D ,

4. RaiG.D.,il ntroducti on t o P oKhanaPRblisaarst(1995e c h
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12ME74 COMPUTER AIDED SIMULATIONAND ANALYSIS L T P C

LABORATORY 00 3 2

LIST OF EXPERIMENTS

A.

SIMULATION 8

1. Simulation of Air conditioning sygtem with condenser temperature and evaporator
temperatures asinput to get COP using C/MATLAB

2. Simulation of Hydrauli c/Pneumatic cylinder usng C/MATLAB

3. Simulation of cam and foll ower mecharismusing C/MATLAB

ANALYSIS(SIMPLETREATMENTONLY) 37

Stressanalysis of a plate with acircular hole.

Stressanalysis of rectangular L bracket.

Stressanalysis of an axi-symmetric componert.

Stressanalysis of beams (cantil ever, ssimply supported, fixed ends).

Mode frequency andysis of a 2Dcomponent.

Mode frequency andysis of beams (cantil ever, smply supported, fixed ends).
Harmonic analysis of a2D component.

Thermal stressanalysis of a2D component.

Conductive heat transfer analysis of a2D componert.

10 Convective hea transfer andysis of a2D componert.

©CoNGO R WDNPE

SYSTEM REQUIRMENTS
(for a batch of 30 Students)

o _ Quantity

Description of Equipment Required
HARDWARE
Computer Server 1 No.
Computer
System
30 30 Nos.
1706 VGA Color Monitor
LaserPrinter 1 No.
SOFTWARE
Sutabe andysis software 30licerses

PERIODS TOTAL: 45
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12ME75 MECHATRONICSLABORATORY

LIST OF EXPERIMENTS
1. Design and testing of fluid power circuits to control

(i) velocity (i) direction and (iii ) force of single and double acting actuators
Design of circuits with logic sequence using Electro pneumatic trainer kits.
Simulation of basic Hydraulic, Pneumatic and Electric circuits using software.
Circuits with multiple cylinder sequences in Electro pneumatic using PLC.

Speed Control of AC & DC drives.
Servo controll er interfacing for DC motor.

PID controller interfacing.

© N o 0 bk~ wDd

Stepper motor interfacing with 8051 Micro controll er

(i) full step resolution (ii) half step resolution
9. Modding and arelysis of basic electrical, hydrauic and pneumatic sysems using LABV IEW.
10. Computerized data logging sydem with control for processvariabes like

(i) pressure flow (ii) temperature.

LIST OF EQUIPMENTS
(For abatch of 30 students)

1. Basic Pneumatic Trainer Kit with manua and electrical controls/PLC
Control each 1 No.

2. Hydradicsand Pneumatics Systems Simulation Software / Automation

studio sets 10 Nos.
3. 8051 - Microcontroller kit with stepper motor and drive circuit sets 2 Nos.
4. LAB VIEW software with Sensors to measure Presaure, Flow rate, direction,

speed, velocity and force. 2 Nos.

TOTAL :45PERIODS
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L TPC
12ME76 DESIGN AND FABRICATION PROJECT

The objective of this project is to provide opportunity for the students to implement their skill s
acquired in the previous semesters to practical problems.

The studerts in convenient groups of not more than 4 members have to take one small item for
design and fakrication. Every project work shall have a guide who is the member of the faculty of

the ingtitution and if possble with an industry guide also.

The item chosen shall be snall machine elements (Example-saew jack, coupling, machine \ice,
cam and foll ower, governor etc), attachment to machine tools, tooling (jigs, fixtures etc), small
gea box, auomotive apdiances, agricultural implements, smple heat exchangers, small pumps,
hydrauli c /pneumatic devices etc.

The students have to design and fabricate the chosen item in the college and demonstrate its
working apart from submitting the project report. The report should contain assembly drawing,
patsdrawings, process chartsrelating to fakrication.

TOTAL: 60PERIODS

12ME82 L T P C
PROJECT WORK 0 0 12 6

V The objective of the project work is to enable the students in convenient groups of not
more than 4 members on a project involving theoretical and experimental studies related to
the branch of study.

V Every project work shall have a guide who is the member of the faculty of the
institution.

V  Six periods per week shall be all otted in the time talde and this time shall be utili zed by the
students to receive the directions from the guide, on library reading, laboratory work,

computer andysis or field work as assgned by the guide and also to present in periodical
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seminars on the progressmade in the project.

The aim of the project work is to deepen comprehersion of principles by applying them
to a new problem which may be the design and manufacture of a device, areseach
investigaion, acomputer or managemert project or adesign problem.

The progressof the project is evaluated based on a minimum of three reviews.

The review committee may be congtituted by the Head of the Department.

Each studert chall findly produce a comprehensive report covering background
information, literature survey, problem statemert, project work detail s and conclusion.

Thisfinal report shall be typewritten form as specified in the guiddines.
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12MEGA MARKETING MANAGEMENT L T P C

AIM
To understand the various processes involved/arketing and its Plusophy and d learn the
Psychology of consumers

Course Outcomes
The Students will be able to
1 Express key marketing concepts, theories and techniques for analyzing a va
marketing situations
1 Identify the use of different strategies for effective marketing in various conte
1 Demonstrate the ability to carry out a research project that explores mar
planning and strategies for a specific marketing situation
1 Analyze the relevance of marketing concepts and theories in evaluating the ii
of environmental changes on marketiplanning, strategies and practices
1 Identify the various managerial/technical issues and can work in-disdiplinary
teams

UNIT | MARKETING PROCESS 9
Definition, Marketing process, dynamic, needs, wants and demands, marketing concepts, envi
mix,types Philosophies,sellingversus marketing, organizations, industrial versus consu
marketing, consumer goods, industrial goods, product hierarchy

UNIT II BUYING BEHAVIOUR AND MARKET SEGMENTATION 9
Cultural, demographic factors, motives, types,yibg decisions, segmentation factois
demographié Psycho graphic and geographic segmentation, process, patterns.

UNIT Il PRODUCT PRICING AND MARKETING RESEARCH 9

Objectives, pricing, decisions and mig methods, pricing managemérintroduction, uss, process
of marketing research

UNIT IV MARKETINGPLANNINGANDSTRATEGYFORMULATION 9
Components of marketingani strategy formulations and the marketing process, implementai
portfolio analysis, BCG, GEC grids.

UNIT V ADVERTISING, SALES PROMOTION A ND DISTRIBUTION 9

Characteristics, impact, goals, types, and sales prombtipoisit of purchase unigue selling
propositioni Characteristics, wholesaling, rdtag, channel design, logisticsand modern trend
retailing.
TOTAL: 45 PERIODS
TEXT BOOKS
1. Govindarajan. Mi Mar ket i ng imamazgpmesnt cases, C
Prentice Hall of India, second edition (2007)
2. Philip Kolter, Koshy Jhdi Mar ket i ng M®&eaasan &daeation, dndian adapt
edition, (2007)

REFERENCES
1. Ramasamyand Nama kumariiil Mar ket i ng Environment : F
and control th@9)ndi an context o,
2. Czinkota&Kotabe,i Mar ket i ng nTaamaog dearaimgf &dian edition,
(2007)

3. Adrain palmeril nt r oducti on t o mar ke Oxfordgniverditye o
press IE (2004)
4. Donald S. Tull and Hawkingi Mar ket i ng HMenteHalhof Ioida§1997)
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QUALITY CONTROL AND RELIABILITY L T P C

12ME6B ENGINEERING

3 0 0 3

AIM
To understangrocess control and acceptance samplioggdure and their applicati@md tolearn
the concept of reliability.

Course Outcomes

The Students will be able to

lllustrate the concepts of process control for variables and attributes
Explain the various types of sampling

Interpret the failure data

Formulate strategy for the maainability and availability

Devise methods for reliability improvements

Summarize the product development and life cycle

UNITI INTRODUCTION AND PROCESS CONTROL FOR VARIABLES 10
Introduction, definition of quality, basic concept of quality, definitidr8QC, benefits and limitatio
of SQC, Quality assurance,Quality control: Quality tdsriation in procedscausesof variation
Theory ofcontrol charti uses of control chait Control chart for variables X chart, R chart and
charti process capability process capability studies and simple probie®nssigma concepts

UNITII PROCESS CONTROL FOR ATTRIBUTES 8

Control chart for attributescontrol chart for norconformingi p chart and np chartcontrol chart
for nonconformiiesi C and U charts, State of control and process out of control identificati
charts, pattern study.

UNITIII ACCEPTANCE SAMPLING 9

Lot by lot sampling i typesi probability of acceptance in single, double, multiple samplir
techniqgues O.C.curved produ c er 6 s Ri s k a ni dAQL; lOTRE AOQE codcepisR
standard sampling plans for AQL and LTiPOses of standard sampling plans.

E R I

UNITIV LIFE TESTING i RELIABILITY 9
Life testingi Objectivei failure data analysis, Mean failure rate, meametito failure, mean time
between failure, hazard raté Weibullmodel,systemreliability, series, parallel and mi»
configurationi simple problem$ Maintainability and availability simple problemis Acceptance
sampling based on reliability testO0.C Cunes.

UNIT V QUALITY AND RELIABILITY 9
Reliability improvement$ techniquek use of Pareto analysisdesign for reliabilityi redundancy
unit
and standby redundantyOptimization in reliabilityi Product desigfii Product analysi$ Product
development Product life cycles.
TOTAL: 45 PERIODS

TEXT BOOKS

1. Douglas.C.Montgomeryii | nt r oducti on t o St adohnswildy &'e

edition, (2001)

2. SrinathL.S.ARel i abi |l it yAffiiated East westrpress,g1991)
REFERENCES

1. John.S.@klandAi St at i st i c al ElseviercSth editionc(2005) r ol 0,

2. Connor,PD.T.Ofi Practical Re | iJahnWiley, {1993)Engi ne

3. GuptaR.C.iSt ati sti cal Kb@anmlPublishers,d1®3t r ol 0,
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4. SharmaS.Ciil nspecti on Qula lRiet y &BainkatPublghers,q1998)

12ME6C REFRIGERATION AND AIR CONDITIONING L T P C

AIM
To provide knowledge on various refrigeration cycles, systemponents and refrigerants a
to provide knowledge on design astseof Refrigeratio& Air conditioningsystems

Course Outcomes

The Students will be able to

Construct the fundamentals of air conditioning & refrigeration cycle and C.O.P.

Distinguish the types of compressor and classifications of refrigerants

Relate the psychrometric processes gigisychrometric charts

Analyze the performance of summer and window air conditioning and cooling

calculation of Air conditioning system

1 Determine the duct design using friction method, air quality concept and application
the storage plants

UNITI REFRIGERATIONCYCLE 7
Review of thermodynamic principles of rgferation 7 Carnot refrigerdion cycle i Vapour
compressionmefrigeration cycld use of P.H. charts multistage and multiple evaporator systém
cascade systeinCOP comparisdhAir Refrigeration cycles.

UNITII REFRIGERANTSAND SYSTEM COMPONENTS 10
Compressor$ reciprocating and rotary (elementary treatment), Types of condensers, evapc
cooling towerd Functional aspecisRefrigerants properties selection of refrigerants, Adtnate
Refrigerants, Cycling controls.

UNITIII PSYCHROMETRY 10

Psychrometric processes use of psychrometric chaBsand and Room Sensible Heat Factors
bypass factoii air washers, requirements of comfort air conditioning, summer and Winter
condtioning.

UNIT IV AIR CONDITIONING SYSTEMS 9
Cooling load calculation working principles &f Centralized Air conditioning systems, Spl
Ductablesplit, Packaged Aagonditioning, VAV & VRV Systemg Duct Design by equal frictior
method, Indoor Air qualit concepts.

UNITV UNCONVENTIONAL REFRIGERATION CYCLES 9

Vapor Absorption systemi Ejector jet,Steam jetefrigerationand thermo electric refrigeratior
Applicationsi ice planti food storage plantsmilk i chilling plants.

E ]

TOTAL: 45 PERIODS

TEXT BOOKS

1. Manohar Prasadii Ref r i ger at i on a ey Bastern IGdID&3i t i

2. AroraC.P.,AiRefri gerati on a nadta McGraw HillpNew Delhi(1688) i
REFERENCES

1. Roy.J.Dossaff Pri nci pl es oPearsBreEducatiane@®7at i on o,

2. JordonandPriesteff Ref r i ger at i on aPBrehticeHalrof I'dlia AvdLidt i

New Delhi, (1985)
3. Stoecker N.F.and JongsRef r i ger at i on a iMH, Meiv Delhf1®80)d i
4. JonesfiAi r Condi t i on jEdward Emol pb(20@&)r i n g o
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12MEG6D RENEWABLE SOURCES OF ENERGY L T P C

AIM
To studytherenewable energy resourcasd its eonomics of the utilization and environmental

merits

Course Outcomes

The Stdents will be able to

Clarify the different renewable energy sources and its egifpins

Explain the wind energy systems with hybrid systems

Group the bio energy sources and its environmental merits

lllustrate the various power plants and their environmental issues

Propose the new power generation systems and the economical advantages

UNITI SOLAR ENERGY 9
Solar Radiation Measurements of solar Radiation and sunsfiit@olar Thermal Collectors Flat
Plate and Concentrating Collectér§olar Applications fundamentals of photo Voltaic Conversi
T solar Cell§ PV System$ PV Applications.

UNITII WIND ENERGY 9

Wind Data and Energy Estimatiédnwind Energy Conversion SysterndVind Energy generator
and its performancié Wind Energy Storagé Applicationsi Hybrid systems.

UNIT 1l BIO i ENERGY 9

Biomass, Biogas, Source,of@position, Technology for utilizatioin Biomass direccombustion
I Biomass gasifieii Biogas planti Digestersi Ethanol productioi Bio diesel production an
economics.

UNITIV OTEC, TODAL, GEOTHERMAL AND HYDEL ENERGY 9
Tidal energyl Wave energyi Data, Technology options Open and closed OTEC Cyclés
Smallhydro, turbine$ Geothermal energy sources, power plant and environmental issues.

=A =4 -8 -8 -9

UNITV NEW ENERGY SOURCES 9

Hydrogen, generation, storage, transport and utilization, Applications : g@meration, transport
Fuel cellsi technologies, typeiseconomics and the power generation
TOTAL: 45 PERIODS
TEXT BOOKS
1. RaiG.D.,iNon Convent i on alKhabm®ublglersNew Delhig($969
2. Sukhatme S.Pfi So | ar HateMc@rawohil Publishing Company Ltd., New Delh
(1997)
REFERENCES
1. GodfreyBoyleh Renewabl e Ener gy, Powe OxfofddJniversity S
Press, U.K., (1996)
2. Twidell, JW. &Weir, AfiRenewabl| e En E&FNdgpon S, WK, ¢€1886)0 ,
3. Tiwari G.N, iSol ar T1BEnuenrdgayment al s Desi gn, Mo d
Narosa Publishing House, New Delhi, (2002)
4. FrerisL.L,AWi nd Ener gy Co nRrentice Hal, K, €998)t e ms 0,
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12MEGE INDUSTRIAL TRIBOLOGY L T PC

AIM
To studyabout the friction, theory of lubrication and its measurement

Course Outcomes
The Students will be able to
1 Explain the topography of surfaces and categorize different types of fri
characteristics
1 Classify the types of wear and its mechanisms
1 Identify the properties of lubrations and point out the kinds of lubrications
T Use the Reynolddés and sommerfield ec
journal bearings
List the various friction and wear measurement techniques
Categorize the bearing performance and bearingtidbreneasurement techniques

UNITI SURFACESAND FRICTION 9
Topography of Engineering surfate€ontact between surfacésSources of sliding Frictiori
Adhesion Plougllhingi Energydissipationmechanisiigiction Characteristicsof metaisFriction
of nonmetal§ Friction of lamellar solid§ friction of Ceramic materials and polymérsRolling
Friction’ Source of Rolling Frictioii Stick slip motion’ Measurement of Friction.

UNIT Il WEAR 9

Types of weaii Simple theory of Sliding Wear Mechism of diding wear of metal§ Abrasive
weari Materials for Adhesig and Abrasive wear situatioinsCorrosive weaii SurfaceFatigue
wearsituationsi Brittle Fracturei weari wear ofCeramicsand Polymer$ Wear Measurements

UNITIII LUBRICANTSAND LUBRICATION TYPES 9

Types and properties of LubricarnitsTesting methods Hydrodynamic Lubricationn Elaste
hydrodynamic lubricationBoundary Lubricationi Solid Lubricatiofi Hydrostatic Lubrication.

E

UNITIV FILM LUBRICATION THEORY 9
Fluid film in simple shear Viscous flow betwen very close parallel platéShear stress variatio
Reynolds Equation for film Lubricationi High speed unloaded jourdn&earingsi Loaded
journalbearing$ Reaction torque on the bearing¥irtual Coefficient of frictionT Sommerfied
diagram.

UNITV TRIBO MEASUREMENT IN INSTRUMENTATION 9

Surfacetopography measuremetit&lectron microscope and friction and wear measurenidraser
methodi Instrumentatiori Instrumental standardsBearings performance measureménBearing
vibration measurement.

TOTAL: 45 PERIODS
TEXT BOOKS

1. ACameroniBasi ¢ Lubr i tadmamWK.t(1981dr y o,

2. Sushil Kumar Srivastayé Tr i b ol o d y s iSChaeddinited, (2004)
REFERENCES

1. AHarnoyiBear i ng De s i g MarcehDekder md) Nemv¥éorky(2003)
2. M.M.Khonsari & E.R.Boose App |l i ed TDaohnWiley SSpns,dNew York, (2001

3. E.P.Bowdenand Tabor.Bi,Fr i ct i om can HemBamahnEducational Books Ltc
(1974)

4. M.J.Neale (Editor)ii Tr i bol o gy NevenesdBliterwdrth, Heinemann, U.K., (19¢
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12MEG6F VIBRATION AND NOISE CONTROL L T PC

AIM
To understand the sources of vibration and naisgke design modifications to reduce
vibration and noiséo improvethe life of theautomotivecomponents

Course Outcomes

The Students will be able to

Formulate the physical characteristics of noise and vibrations in the working enviro
Invent the measurement and analy$isaise level

Interpret the sources of noise in Automobiles

Demonstrate the various methods of controlling the noise of automotive compone
Apply the knowledge and various technologies to control noise and vibration cont
sustainable built environemts

Explain the automotive noise control principles

UNITI BASICSOF VIBRATION 9
Introduction, classification of vibration: free and forced vibration, undamped and damped vit
linear and non linear vibration, response of damped and undamped systiEndarmonic force
analysis of single degree and two degree of freedom systems, torsional vibration, determir
natural frequencies.

UNITII BASICS OF NOISE 9
Introduction, amplitude, frequency, wavelength aodndpressure level, adiibn, sultraction and
averaging decibel levels, noise doksvel, legishtion, measurement and analysis of no
measurement environment, equipment, frequency analysis, tracking analysis, sound
analysis.

UNITIII AUTOMOTIVE NOISE SOURCES 9

Noise Charactégtics of engines, engine overall noise levels, assessment of combustion |
assessment of mechanical noise, engine radiated noise, intake and exhaust noise, engine
contributed noise, transmission noise, aerodynamic noise, tyre Im@ike,noise.

UNITIV CONTROL TECHNIQUES 9
Vibration isolation, tuned absorbers, untuned viscous dampers, damping treatments, apy
dynamic forces generated by IC engines, engine isolation, crank shaft damping, modal
of the mass alstic model shock absorbers.

UNITV SOURCE OF NOISE AND CONTROL 9

Methods for control of engine noise, combustion noise, mechanical noise, predictive a
palliative treatments and enclosures, automotive noise control principles, soundsaoress
sound energy absorption, sound transmission through barriers

= = =4 —a —a A

TOTAL: 45 PERIODS
TEXT BOOKS

1. Singiresu S.Radi Me c hani c al P¥arsbnrEducatiann2000)
2. Kewal Pujarafi Vi br ati ons and NDbhanpa Raf 86SonsHI992) n ¢
REFERENCES
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1. Bernard CHallen and Rodica BaranecDi e s e | Engi ne 2'Rditfor 8AEN
International (1999)

2. Julian Happian, Smitii A n I ntroduction to MNuttkeevorth
Heinemann, (2004)

3. John Fentom Handbook of A Wtommatriuve i boadyand
Professional Engineering Publishing, (1998)

4. Thomson W.T., Marie Dillon Dahleh, Theor y of Vi br at i &ramicew
Hall, (1997)

12ME6G UNCONVENTIONAL MACHINING PROCESSES L T P C

AIM
To enable the students to understand the various unconventional machining process
advantages and applications in diverse areas of production and manufacturing suct
room and die working, aerospace, nuclear and electronics industries.
Course Qutcomes
The Students will be able to
I Understand the basic techniques of machining processes
1 Ability to extend, through modeling techniques, the single point, multiple point and ab
machining processes
1 Estimate the material removal rate and cutting force, in an industriallyl usefiner, for
practical machining processes
1 Selection of the tool material and machining process parameters and the practical as
tool wear and tool life, and their influence on economics
1 Explain the tool and work piece temperatures and their effequality

UNIT I MECHANICAL ENERGY BASED PROCESSES 9
Unconventional machining Procéslleedi classificatiori Brief overview - AbrasiveJet Machining
I Water Jet Machining Abrasive Water Jet MachiningUltrasonic Machining(AJM, WJM,
AWJM and USM)i Working Principles equipmenusedi Process parametersMRR T Variation
in techniques used Applications.

UNIT I ELECTRICAL ENERGY BASED PROCESSES 9

Electric DischargeMachining (EDM) i workingPrinciplé equipmentsProcess Parametéfurface
Finishand MRRI electrode / Tool Power and control Circuit§ ool Weari Dielectrici Flushing
i Wire cut EDMi Applications.

UNIT 111 CHEMICAL ENERGY BASED PROCESSES 9

Chemicalmachining and Electr@€hemical machining (CHM and ECMgtchants maskanit
techniqesof applyingmaskaritBrocess ParametéarsSurface finish and MRR Applications

UNIT IV ELECTRO-CHEMICAL ENERGY BASED PROCESSES 9
Principlesof ECM T1equipmentsSurface Roughness andMRR i Electricalcircuit Process
ParameteiisECG and ECH Applications.

UNIT V THERMAL ENERGY BASED PROCESSES 9

Laser Beam machining and drilling (LBM), plasma Arc machining (PAM) &fhectron Bean
Machining (EBM)i Principlesi Equipment Typesi Beam control techniquésApplications.
TOTAL: 45 PERIODS
TEXT BOOKS
1. Vijay.K.JainA Advanced Mac hi AliedRubliBhers Rve Isds, Bleavdelh
(2007)
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2. MishraPK.ANon Convent i ofdlelnstiMi@Eor df Engineaigndlia, (1997)
REFERENCES

1. Benedict. GGFi Nontradi ti onal Ma n Malrcal Bekkerrinc.,;Ngw P r
York, (1987)

2. PandeyP.C.and ShanHiSModer n Ma c hi n TatagMcGrawdili; Mesvs e s
Delhi (2007)

3. McGeoughif Advanced Met hodGhapmdn ard&allh_ondan (1998).,

4. Paul De Garmo, J.T.Black and Ronald.A.KohseiMa t keand Brocesses ir
Ma n u f a c tPuenticerHglloof India Pvt. Ltd., New Delhi" &dition, (2001)

12ME7A PROCESS PLANNING AND COST ESTIMATION L T P C

AIM
To impart knowledge in process planning, cost estimation and budgeting

Course Outcomes

The Students will be able to

Demonstrate the importance of Work study and Ergonomics

Express the different approaches of Process Planning and illustrate manufacturing Ic
knowledge

Point up the elements of cost and also to find the profit or loss of every product
Explain the cost estimation and also its methods with real time application

lllustrate about the allowances and to solve problems

Calculate the labour cost and to Solving real time problerddfarent types of jobs

UNITI WORK STUDY AND ERGONOMICS 10
Method studyi Definition i Objective$ Motion economy Principlesi Tools and Techniqués
Applicationsi Work measuremeritpurposd usei proceduré tools and techniguéesstandard time
T Ergonomicg principlesi applications.

UNITII PROCESS PLANNING 10
Definition i Objectivei Scopei approaches to process planringrocess planning activitias
Finished part requiremeritsperating sequencesmachine selectio i material selectior
parameteiis Set of documents for process planfinBeveloping manufeturing logic and
knowledgé production time calculatioh selection of cost optimal processes.

UNITIII INTRODUCTION TO COST ESTIMATION 7
Objective of cost estimatidrcostingi cost accountirigclassification of co$tElements of cost.

E |
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UNITIV COST ESTIMATION 8
Types of estimates methods of estimateis data requirements and sourcellection of cost
allowances in estimation.

UNITV PRODUCTION COST ESTIMATION 10

Estimation of material cost, labour cost and over heads, allocation of overiheBdimation for
different types of jobs.
TOTAL: 45 PERIODS

TEXT BOOKS
1. Sinha B.P,iMechani cal Est i maTatanMpGraavidill PuBlishing
Co.,(1995)
Khanna O.P.il ndustrial Engi neer Medtomn Dhdnpdll Ra &
Sons, (1985
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REFERENCES

1. RussellR.S and Tailor, BVii,Oper at i ons Rl eEdittom £008)0 ,

2. Chitale AV. and Gupta.R.CiPr oduct Desi gn akH, 2%Editon, f
(2002)

3. Tailor B., Willip.F Ostwalal and Jairo Muneii,Manuf act uri n@yBrtemn
John wiley, ¢ edition (1998)

4. Nadha Muni Reddy. Cal ndustri al Engi neer iNewg Agea 1
International (P) Limited, New Delhi, (2002)

12ME7B DESIGN OF JIGS, FIXTURES AND PRESSTOOLS L T P C

AIM
To studythedesgn principles of Jigs, fixtures and press tools

Course Outcomes

The Students will be able to

Explain the different locating, clamping devices and actuation system
Compile the use of jigs and fixtures in mechanical operations

Demonstrate the types and operations of presses

Discoverthe design and development of drawing, forming and bending dies
Explain the computer aided operations in die design

UNITI LOCATING AND CLAMPING PRINCIPLES 8
Objectives of tool designFunction and advantages of Jigs and fixtlir@asic elemenisprinciples
of locationi Locating methods and devicésRedundant Location Principles of clamping
Mechanical actuationi pneumatic and hydraulic actuation Standard gaimsill bushes and Ji¢
buttonsi Tolerances and materials used.

UNITII JIGSAND FIXTURES 10
Design and development of jigs and fixtures diven componerit Types of Jig§ Post, Turnover,
Channel, latch, box, pot, angular post jigihdexing jigsi General principles of milling, Lathe
boring, broaching and grinding fixturésAssembly, Inspection and Welding fixturesModular
fixturing systemd Quick change fixtures.

UNITII PRESS WORKING TERMINOLOGIES AND ELEMENTS OF 10
CUTTING DIES

Press Working Terminologié¢soperationd Types of pressespress accessoriesCompuation of

press capacity Strip layouti Material Utilizationi Shearing actioni Clearance$ Press Work

Materialsi Center of pressureDesign of various elements of die®ie Blocki Punch holder, Die

set, guide platek Stopsi Strippersi Pilotsi Sdection of Standard parisDesign and preparation
of four standard views of simple blanking, piercing, compound and progressive dies.

= =4 —a —a A

UNITIV BENDING FORMING AND DRAWING DIES 10
Difference between bending, forming and drawin@lank developmenfor above operation:
T Types of Bending diesPress capacity Spring back knockouts' direct and indirect pressure
padsi Ejectorsi Variables affecting Metal flow in drawing operatioinsdraw die insert§ draw
beadsi ironing 1 Design and devepment of bending, forming, drawing reversedrawing and
combination diesBlank development for assymmetric, rectangular and elliptic part&ingle and
double action dies.
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UNITV MISCELLANEOUSTOPICS 7

Bulging, Swaging, Embossing, coining, augli hole flanging, shaving and sizing, assembly,
Blanking diesi recent trends in tool desigeomputer Aids for sheet meti@rming Analysisi basic
introductioni tooling for rumerically controlled machinéssetup reduction for work holdirigSingle
minute exchange of diésPoka Yokea Course should be supplemented with visits to industries.
TOTAL: 45 PERIODS
TEXT BOOKS
1. Joshi,PHA Ji gs an d2%Editon, TlatasMs@raw Hill Publishing Co., Ltd., Ne
Delhi, (2004)
2. Donaldson, Leda and Goldi T o o | D3¥ EditignrTata McGraw Hill, (2000)
REFERENCES
1. Venkataraman.Kj Desi gn of Ji gs F iTataMcGrawsHilll&lewDelgi,
(2005)
2. KempsteriJi gs and FiHoddesrare Stbugtton @dition (1974)
3. JoshiPHAPr essiDe®dlgsn and Ouheetspublishing,i(1696)0 ,
4. Hoffmanfi Ji gs and FiThdmaon Belnfard sarnipg) Singapore, (2004)

12ME7C COMPOSITE MATERIALS L T P C

AIM

To understand the fundamentals of composit@tenal stregth and its mechanical behavi
Understanding the analysis of fiber reinforced Laminate design for differentcombinations of plit
different orientations of the fiber.

Course Outcomes

The Students will be able to

1 Familiarize the advanced composite materials and apgilications

1 Point out the basic mechanical principles that describe the stiffness and strength optir
to design laminated composite materials

1 Explain the failure criterion for composite laminates and Explicit the prediction of failu

1 Identify the fundamental relationships for predicting the mechanical and thermal respc

multi layered materials and structures
1 Solve the equilibrium equations of motion and explain bending vibration analysis of
laminates

UNIT | INTRODUCTION, LAMINA CONSTITUTIVE EQUATIONS & 12
MANUFACTURING

Definition TNeedi General Characteristics, ApplicatiénEibersi Glass, Carbon, Ceramic ar
Aramid fiber§ Matricesi Polymer, Graphite, Ceramic and Metal Matric&haracteristics of fiber:
and matrices LaminaAssumptins 7 Macroscopic Viewpoini Gener al i zed 1
Reduction to Homogeneous Orthotropic Laniinaotropic limit case, @hotropic Stiffness matrix
Typical Commercial material properties, Rule of MixtireGenerally Orthotropic Lamina
Transformatn Matrix, Transformed StiffnesBag Mouldingi Compression Moulding Pultrusion
T Filament Winding Other Manufacturing Processes

UNIT II FLAT PLATE LAMINATE CONSTITUTE EQUATIONS 10
Definition of stress and Moment Resultdn&rainDisplacementelations Basic Assumptions o
Laminated anisotropic platedaminate Constitutive EquatiofisCoupling Interactions, Balance
Laminates, Symmetric Laminates, Angle Biminates, Cross Ply Laminatekaminate Structura
Modulii Evaluation of Lamina Propees from Laminate Testi Quastisotropic Laminates
Determination of Lamina stresses within Laminates.
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UNIT I11 LAMINA STRENGTH ANALYSIS 5

Introduction Maximum Stress and Strain Critdrid/on-Misses Yield criterionfor Isotropic
Material§ GeneralizedHi | | 6s Cri teri on ifTearHi Anidso tFrao g iu
CompositesTensor Polynomial (TsalVu) Failure criterioi Prediction of laminate Failure

UNIT IV THERMAL ANALYSIS 8
Assumption of INMaificatiom oftHoole 6 §. H ddedification of Laminate
Constitutive Equation$ Orthotropic LaminaC. T. E&s T. EO s for
Configurationsi Unidirectional, df-axis, Symmetric Balanced Laminates, Zero C.T.E lamine
Thermally Quasisotropic Laminates

UNIT V ANALYSISOF LAMINATED FLAT PLATES 10

Equilibrium Equations of Motion Energy Formulatioris Static Bending Analysis
BucklingAnalysi$ Free Vibrations Natural Frequencies
TOTAL: 45 PERIODS
TEXT BOOKS
1. Gibson,R.FAiPri nci pl es of Co napno sdilsGrewHila2tEditibna
- CRC press in progress (1994)
2. Hyer, MW.,A St ress AnaliRei af of c&d b€o mp MsGrawe
Hill, (1998)
REFERENCES
1. Issac M. Danieland Orilshd&i,Engi neer i ng Mechani c sOxforél
University Press Edition (2007)
2. Mallick, PK.,AFi ber Reinforced Composites: Ma
Maneel Dekker Inc, (1993)
3. Halpin, JC.,APr i mer on Composi t eTechoanic €ubliskirg <o.,
(1984)
4. Agarwal, B.D., and Broutan LJ.,n Anal ysi s and Perfor man
John Wiley and Sons, New York, (1990)

12ME7D ROBOTICS L T P C

AIM
To understand the basic concepts associated with the design andningctad applications o
Robots and robgirogramming

Course Outcomes

The Students will be able to

Explain the robot anatomy, robot parts and functions

Define robot drive systems and end effectors

Identify the concept of sensors and actuators required for specific applications
Demonstrate programming principles for robontrol

lllustrate the implementation and robot economics

UNITI FUNDAMENTALS OF ROBOT 7
Roboti DefinitionT Robot Anatomyi Co-ordinate Systems, Work Envelope, types and classifice
T Specifications Pitch, Yaw, Roll, Joint Notations, Speed of Moti&tay Loadi Robot Parts anc
Functions’ Need for Robot$ Different Applications

UNITII ROBOT DRIVE SYSTEMS AND END EFFECTORS 10
Pneumatic Drives Hydraulic Drivesi Mechanical Drive$ Electrical Drives D.C. Servo Motors,

=a =4 -8 -8 -9
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Stepper Motor, A.C. Servo Morsi Salient Features, Applications and Comparison of Drives
Effectors i Grippersi Mechanical Grippers, Pneumatic and Hydraulic Grippers, ndag
Grippers, Vacuum GrippeisTwo Fingered and Three Fingered Gripjpdrdernal Grippers ant
External Grippers Selection and Design Considerations

UNITIII SENSORS AND MACHINE VISION 10

Requirements of a sensb Position of sensors (Piezo Electric Sensor, LVDT, Resolvers, Op
Encoders, Pneumatic Position Sensors), Range SefiSaengulation Principle, Structured,
Lighting Approach, Time of Flight Range Finders, Laser Range Meters), Proximity Se
(Inductive, Hall Effect, Capacitive, Ultrasonic and Optical Proximity Sensors), Touch Sen
(Binary Sensors, Anaf) Sensors), Wrist Sensors, Compliance Sensors, Slip Se@sonera, Frame
Grabber, Sensing and Digitizing Image DataSignal Conversion, Image Storage, Lightin
Techniquet Image Processing and Analysis Data ReductiohEdge detection, Segmentatiol
Featre Extraction and Object RecognitibrAlgorithmsi Inspection, Identification, Visual Serving
and Navigation.

UNITIV ROBOT KINEMATICSAND ROBOT PROGRAMMING 10
Forward Kinematics, Inverse Kinematics and Differeincé®rward Kinematics andRever:
Kinemaics of Manipulatorswith Two, Three Degrees of Freedom (@Dimensional), Four
Degrees of Freedom (In 3 Dimensionalpeviations and ProblermsleachPendant Programmin
Lead through programming, Robot programming Langudg¥#\L Programmingi Motion
Commards, Sensor Commands, End effeatommands, and Simple programs

UNITV IMPLEMENTATION AND ROBOT ECONOMICS 8

RGV, AGViI Implementation oRobotsinindustriesi Various StepsSafety Considerations for Rob
Operations Economic Analysis of RobotsPay tack Method, EUAQViethod, Rate of Return Metho
TOTAL: 45 PERIODS
TEXT BOOKS
1. MP.Groover,Al ndustri aillT eRdhmmotlioggsy, Progr ammi n
McGrawHill, (2001)

2. Fu. K.S,, Gonzalz. R.C., and Lee C.SBGB.Roboti cs C o n tsioro land
I nt el | MasmwkileBook Co., (1987)
REFERENCES

1. DebhS.R, AiRoboti cs Technol ogy a nhta MdGeawHillb |
Publication, 8 edition, (2@8)

2. YoramKorenfi Robot i ¢cs f McGrahlilyBookeCe. r(19%)

3. JanakiramanP.Ai Roboti cs and | Ta@a NeaGraRHilp(to85% si n g

4. Saha $trqductionto R o b orata McSrawHill Publication, (2008)

12ME7E THERMAL TURBO MACH INES L T P C

AIM
To understand the various systems, principles, operations and applications of different types
madinery components.

Course Outcomes

The Students will be able to
1 Explain the working principles of turbo machines and apply it to various types of mact
1 lllustrate the flow analysis and design parameter of impeller blades
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1 Know the differences, types, and classifications of centrifugal compressors
1 Determine the perfonance characteristic and work done for axial flow compressor
1 Use stage velocity diagram in axial flow compressor

UNITI PRINCIPLES 9
Energy transfer between fluid and rétdassification of fluid machinerylimensionless parameter:
specific speed appliationsi stage velocity trianglésvork and efficiency.

UNITII CENTRIFUGAL FANSAND BLOWERS 9
Typesi stage and design parameidiew analysis in impeller bladésolute and diffusers, losse
characteristic curves and selection, fan drives and fan noise.

UNITIII CENTRIFUGAL COMPRESSOR 9

Construction details, impeller flow losses, slip factor, diffuser analysis, losses and perfor
curves.

UNITIV AXIAL FLOW COMPRESSOR 9
Stage velocity diagrams, enthalpgntropy diagrams, stage losses arii¢ieincy, work done simple
stage design problems and performance characteristics.

UNITV AXIAL AND RADIAL FLOW TURBINES 9

Stage velocity diagrams, reaction stages, losses and coefficients, blade design principle
and performance characistics.
TOTAL: 45 PERIODS
TEXT BOOKS
1. Yahya, SH,ATur bi nes, Compr eTam ovicGraw nHill Publésiming
Company, (1996)
2. Shepherd, D.GiA Pri nci pl es of Maamildndl®& hi ner y o,

REFERENCES
1. Dixon,S.I.,Ai Fl ui d Mechaniyrmsaminas Tdfe r Tho Rdgamoa c
Press, (1990)
2. Stepanpff, AJAi Bl ower s a dotbn \Wsay arg Sahs Inc. (1965)
3. Ganesan,Vf{i Gas T u rmréad Mc@rawoHill Pub. Co., (1999)
4. Gopalakrishnan .G and Prithvi Raj, B,A Treati se 0 n, Scife¢hu r
Publications (India) Pvt. Ltd., (2002)

12ME7F COMPUTATIONAL FLUID DYNAMICS L T P C

AIM
To study about the friction, theory of lubrication and its measurement

Course Outcomes

The Students will be able to

Explain the governing equations of fluid dynasmand various types of boundary conditic
Apply the finite difference method and explicit and implicit schemes on FDM
Makethe Finite volume method for conduction

Summarize the Crank Nicolson and fully implicit schemes

Compute the Finite volume method fmnvection

Formulatethe Conservativeness, Boundedness and Trasnportiveness, staggered grid
the Turbulence models

UNITI GOVERNING EQUATIONS AND BOUNDARY CONDITIONS 8
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Basicsof computational fluid dynamics Governingequationsof fluid dynamicsi Continuity,
Momertum and Energy equationisChemical species transpartPhysical boundary conditioris
Time-averaged equations for Turbulent Flow urbulent Kinetic Energy Equations Mathemdical
behaviour of PDEs on CFDElliptic, Parabolic and Hyperhiclequations.

UNITI FINITE DIFFERENCE METHOD 8
Derivation of finite difference equatioiisSimple Method$ General Methods for first and secol
order accuracy solution methods for finite difference equatidn&lliptic equations Iterative
solutionMethodsi Parabolic equatioris Explicit and Implicit schemes.

UNITIII FINITE VOLUME METHOD (FVM) FOR DIFFUSION 9

Finite volume formulation fosteady state One, Two and Three dimensional diffusion prolilen
Onedimensional unsteady heat conductiorotiyh Explicit, Cranki Nicolson and fully implicit
schemes.

UNITIV FINITE VOLUME METHOD FOR CONVECTION DIFFUSION 10
Steady onedimensionalconvection and diffusion Central, upwinddifferencing schemes$
propeties of discretization schemé&sConservativaess, Boundedness, Trasnportiveness, Hyt
Powerlaw, QUICK Schemes.

UNIT V CALCULATION FLOW FIELD BY FVM 9
Representation of the pressure gradient term and continuity equédtaggered grid Momentum
equations Pressure and Matity correctims i Pressurearection equation, SIMPLE algoritht
and its variants Turbulence models, mixing length model, Two equatieh (k moi High and
low Reynolds number models
TOTAL: 45 PERIODS
TEXT BOOKS
1. Versteeg, H.K., and Malalasekera, Wi,A n l ntroducti on to
Dynamics: The f i nLdngman; (@998 me Met hodo,
2. Ghoshdastiadmpuyt r. SSi, miilCat i on of TatalMocGraw
Hill Publishing Company Ltd., (1998)
REFERENCES
1. Patankar, SV.fi Numer i c al Heat T r a nlemigphereaPnldishirfg |
Corporation, (2004)
2. Muralidhar, K., and Sundararajan, i,Comput at i onal Fluid FI
Narosa Publishing House, NewDelhi, (1995)
3. Ghoshdastidar P.S1,He at T OxonddJhversity Press, (2005)
4. AnilW.Datefil nt roducti on t o Co mp uCambridgeUmieetsity F
Press, (2005)

12ME7G NUCLEAR ENGINEERING L T P C

AIM
To gain some fundamental knowledge about nuclear physics, nuclear reactor, nucl

fuels, reactors and safe disposal of nuclear wastes.

Course Outcomes

The Students wlibe able to
1 Compare the history of Nuclear Power and Nuclear Engineering
1 Identify nuclear forces and nuclear units
1 Differentiate the process of nuclear fission and nuclear fusion
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9 List the uranium production and purification
1 Analyze the radiation hazards and theinvergion

UNITI NUCLEAR PHYSICS 9
Nuclear model of an atdrikquivalence of mass and eneidgynding radio activity half life i neutron
interaction§cross sections.

UNITII NUCLEAR REACTIONS AND REACTION MATERIALS 9
Mechanism of nuclear fission dnfusion i radio activity chain reactioriscritical mass anc
compositiofi nuclear fuel cycles and itsharacteristicdsuranium production andpurificationi
Zirconium, thorium, beryllium.

UNITIII REPROCESSNG 9

Nuclear fuel cycleisspent fuel characteristio®le of sdvent extraction in reprocessirigolvent
extraction equipment.

UNITIV NUCLEAR REACTOR 9
Types of fastbreedingreactorsdesign and construction ¢st breeding reactoricheat transfet
techniques in nuclear reactoneactor shielding Fusion reactors.

UNITV SAFETY AND DISPOSAL 9

Nuclear plant safetysafety system$changs and consequences of accidirriteria for safety
nuclear wastypes of waste and its disposadiation hazards and their preventias@apons
proliferation.

TOTAL: 45 PERIODS

TEXT BOOKS
1. Thomas J.Cannof Fundament al s of n Jdohi Wilayr pubkcatipn,
(1978)
2. Dan Gabriel CacuqiEditor),i Handbook of Nu c [Velamel Snnger,
(2010)
REFERENCES

1. CollierJ.G.,,and Hewitt G.Fil nt r oduct i on tHemidplec lpwlshing,p
New York. (1987)

2. WakiMM.El, A Power Pl ant McGmeHiilnnelnatignal d(1,984)

3. lan HorelLacy, Stephen Tarlton, Brigita Praznik and Raf Damiaéhiiclear Energy in
the 2 Century: World Nuclear University Prim&rSpringer 2012)

4. Martin, Harbison, Beach and CdlAn Introduction to Radiation Protection 6ESpringer,
(2012)

12GE61 FUNDAMENTALS OF NANOSCIENCE L T P C

AIM
To study about the frictionheory of lubrication and its measurement

Course Outcomes

The Students will be dbdto

Identify various properties of nanostructured materials

Recall the bottom up and top down synthesis

Explain the lithography of nanoscale devices

Demonstrate the relations of nanomaterials and@mwental applications

E I E
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http://www.amazon.co.uk/Ian-Hore-Lacy/e/B0034PSHTY/ref=sr_ntt_srch_lnk_3?qid=1369111849&sr=1-3
http://www.amazon.co.uk/Nuclear-Energy-21st-Century-University/dp/0955078458/ref=sr_1_3?s=books&ie=UTF8&qid=1369111849&sr=1-3
http://www.amazon.co.uk/Nuclear-Energy-21st-Century-University/dp/0955078458/ref=sr_1_3?s=books&ie=UTF8&qid=1369111849&sr=1-3
http://www.amazon.co.uk/Introduction-Radiation-Protection-6E/dp/1444146076/ref=sr_1_5?s=books&ie=UTF8&qid=1369111849&sr=1-5

1 lllustrate the different characterization techniques

UNITI INTRODUCTION 10
Nanoscale Science and Technolddynplications for Physics, Chemistry, Biology and Engineérii
Classifications of nanostructured mateiialano particles quantum dots, nanowirésiltrathinfilms
multilayered  materials Length  Scales involved and effect on  propert

Mechanical,Electronic,Opticallagnetic and Thermal propertiesntroduction to propertie:
and motivation for study (qualitative only).

UNITII PREPARATION METHODS 10
Bottomup SynthesisTop-down Approach: Precipitation, Mechanical Milling, Colloidal rout
Self-assembly, Vapoumphase deposition, MOCVD, Sputtering, Evaporati, MolecularBeam
Epitaxy, Atomic Layer Epitaxy, MOMBE.

UNITIII PATTERNING AND LITHOGRAPHY FOR NANOSCALE 5
DEVICES

Introduction to optical/UV electron beam anda§ Lithography systems and processes, Wet etchi
dry (Plasma /reactive ion) etchingck resists dip pen lithography

UNITIV PREPARATION ENVIRONMENTS 10
Clean rooms: specifications and design, air and water purity, requiterfor particular processe
Vibration free environments: Services and facilities requiindtbrking practices,samplecleanin
Chemicalpurification,chemicabndbiological contaminabn, Safety issues, flammable and to:
hazards, biohazards.

UNITV CHARECTERISATION TECHNIQUES 10

X-ray diffraction techniqueScanning Electron Microscofiyenvironmental techniques, Transmiss
Electron Microscopy including higtesolution imagig, Suface Analysis techniquésAFM, SPM,
STM, SNOM, ESCA, SIMS Nanoindentation
TOTAL: 45 PERIODS
TEXT BOOKS
1. Edelstein, A.S., and Cammearata, R@ Nanomateri al s: Synt
Appl i c anstituerofsPbysics Publishing, Bristol and Ridielphia, (1996)
2. John Dinardo, NiNanoscal e charecteri sat i2"dHEditoa,f
Weinheim Cambridge, Wileyy CH, (2000)
REFERENCES
1. Timp, G, (Editor)i Na n ot e c AP @ress/§pyinger, (1999)
2. Akhlesh Lakhtakia (Editor)ii T h Bland Book of Nano Technology, Nanometer
StrucfTheeodoy, Model i ng a rHdll ofSndien(®) L, tNewoDelbki,0
(2007)
3. Pradeep. T., ANANO: The Essentials: Understanding Nanoscience and
Nanot e c hhatalMoGrayidill Publishing Company Limited : New Delhi, (2007)

4. Dupas, Claire, Lahmani, Marcel (Eds.yi Na n o s-Nanetetlinelogies and
N a n o p h Ysginal Brénch edition published by Editions Belin, springer, (2007)

12GE71 PROFESSONAL ETHICSIN ENGINEERING L T P C

AIM
To create an awareness on Engineering Ethicshanthn alues.To instillmoral andsocial values
and byaltyand b appreciate the rights ofhers

Course Outcomes
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The Students will be able to
1 Summarize the various concepts and theories of Ethics
T lllustrate the role of Engaers in experimentation
1 Estimate risk factors and analyze the various ways of reducing the risk
1 Outline the rights and responsibility of engineers in bargaining and co
Management
1 Analyze the ethical issues in global level

UNITI ENGINEERING ETHICS 9
Senses oEngineering Ethics Variety of moral issues Types of inquiryi Moral dilemmas” Moral
Autonomyi Ko h| b er giéGsi |tlh egaariiy@anserisis ara CyntroverisyProfessions anc
Professionalisrii Professional Ideals and VirtuédJses of Ehical Theories

UNITII ENGINEERING ASSOCIAL EXPERIMENTATION 9
Engineering as ExperimentationEngineers as responsible ExperimenteResearch Ethics
Codes oEthicsi Industrial Standardis A Balanced Outlook on Laiv The (hallenger Case Study

UNITIII ENGINEERG RESPONSIBILITY FOR SAFETY 9

Safety and Risk Assessment of Safety and RisIRisk Benefit Analysi§ Reducing Risk The
Government Regul ati€nethabyl GasepStudies ard Bhomal Ri s k

UNITIV RESPONSIBILITIESAND RIGHTS 9
Collegiality and Loyaltyi Respect for Authorityi Collective Bargainingi Confidentialityi
Conflicts of Interest Occupational Crimé Professbnal Rightsi Employee Right$ Intellectual
Property Rights (IPRj) Discrimination

UNITV GLOBAL ISSUES 9

Multinational Corporation$ Business Ethics Environmental Ethicd Computer Ethic§ Role in
Technological DevelopmentWeapons DevelopmehtEngineers as Managér€onsulting Engineer
T Engineers as Expert Witnesses and Advisokdonestyi Moral Leackrshipi Sample Code o
Conduct
TOTAL: 45 PERIODS
TEXT BOOKS
1. Mike Martin and Roland Schinzingdi,Et hi ¢ s i n MHaoGow Hile MewiYaorlg
(2005)
2. Charles E. Harris, Michael S. Pritchard and Michael J. RalfinE,ngi neer i
Concepts and Ca e sTliompson Learning, (2000)
REFERENCES
1. Charles D. Fleddermani,En g i n e e r i RregticeEHalh New México, (1999).
2. John R.Boatrighti Et hi ¢s and t he CeansdnuEducatianf(20Bu s i
3. Edmund G. Seebauer and Robert L. Bafin u nméraals of Ethics for Scientists and
E n gi n erfordsUniyersity Press, (2001)
4. David Ermann and Michele S. Shauff Comput er s, Et hi QGxferd
University Press, (2003)

12MES8A ENTREPRENEURSHIP DEVELOPMENT L T P C

AlM
To understand the scope of an entrepreneur, key areas of developmentfinancial asgstarce by the
institutions methals of taxation and tax benefits,etc.

Course Outcomes
Paged3o0f 101



The Students will be able to

Summarize the roles and responsibilities of an entrepreneur in economic developmer
Familiarize with vaious motivation tools

Outline the preparation of project report

Estimate the various components of costing and sources of finance and taxation proc
Discover the best source of support for the entrepreneurs

UNITI ENTREPRENEURSHIP 9

Entrepreneuri Types of Entrepreneur$Difference between Entrepreneur and Intrapreriet
Entrepreneurship in Economic Growth, Factors Affecting Entrepreneurical Growth.

=A =4 -8 -8 -9

UNITII MOTIVATION 9
Major Motives Influencing an Entrepreneur AchievementMotivation Training, selfrating,
BusinesGame, ThematicApperceptioTest i  Stressmanagement, Entrepreneurs
Developnent Programs.

UNITIII BUSINESS 9

Small Enterprises Definition, Classificationi Characteristics, Ownership StructurisProject
Formulationi Steps involvedn setting up a Busineds identifying, selecting a Good Busine
opportunity, Market Survey and Research, Techno Economic Feasibility AssesdPneparation of
Preliminary Project Reporis Project Appraisal Sources of Informatioin Classification of Meds
and Agencies.

UNITIV FINANCING AND ACCOUNTING 9
Needi Sources of Finance, Term Loar@apital StructureFinanciallnstitution, management c
working capital, Costing,Break Even AnalysisNetwork AnalysisTechniques of PERT/CPM
Taxationi IncomeTax, Excise Duty Sales Tax.

UNITV SUPPORT TO ENTREPRENEURS 9
Sickness in small Busine$sConcept, Magnitude, causes and consequences, Corrective Méa
Government Policy foBmall Scale Enterprises Growth Strategies in small industiyExpansion

Diversification, Joint Ventie, Merger and Sub Contracting.
TOTAL: 45 PERIODS

TEXT BOOKS
1. Khanka SS.AEntrepreneur i a$.Chand & €d. otgd. Rarm Nagar Ne
Delhi, (1999)

2. Kuratko & Hodgettsi Ent e r p r einTheony, pitodegs and practice 0Thomson
learning &' edition

REFERENCES
1. Hisrich, R.D. and Peters, MRL,En't r e p r e B"e=ditiors Tata blaGrawHill, (2002)

2. MathewJ Manimalad) Ent er prenuer ship theory at c
Dream tech 2 edition (2006)

3. RabindaN.Kanungdi Ent r epr eneur s hi $agedPobtications,mMew a t
Delhi, (1998)

4. EDIA Faul ty and 1 Bxand Book for Netw XEptreprenesirs
Publ i shers: Entr epr enstutenofdndia AhmRdabad (1986) me

12MES8B PRODUCTION PLANNING AND CONTROL L T P C

AIM
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To understand the various components and functions of production planning and contr
as work study, product planning, process planning, produstieeduling, Inventory Contrahd
to know the recent trends like manufacturing requirerRéartningandEnterprise Resource Planni
Course Outcomes
The Students will be able to

1 lllustrate the production planning activities
Explain the importance of Work study and Time study
Classifyproduct planning and procegknning activities
Matchproductionscheduling procedure with real time examples
Realize the Kanban system, JIT

UNITI INTRODUCTION 9
Objectives and benefits of planning and coiiffainctions of production contiidlypes of productioin
T Product developnm¢ and desigri Marketing Functiona] Operationgl aesthetic Durability and
dependabilityaspecti Profit considerationStandardization, Simplification & specializatioBreak
even analysigEEconomics of a new design.

UNITII WORKSTUDY 9
Method study, bas proceduré Selection’ Recording of procedsCritical analysis, Developmer
I Implementation Micro motion and memo motion studywork measuremeritTechniques ol
work measuremerit Time studyi Production study Work samplingi Synthesis from standz
datai Predetermined motion time standards.

UNITIII PRODUCT PLANNING AND PROCESS PLANNING 9

Product planning Extending he original product informationValue analysisProblems in lack of
product planningProcess planing and routingi Pre reuisite hnformation needed for proce:
planningi Steps in process planninQuantity determination in batch producilioMachinecapacity,
balancing Analysis of process capabilities in a multi product system.

UNITIV PRODUCTION SCHEDULING 9
ProductionControlSysemsi Loading and schedulifiglasterScheduling Scheduling rulesGantt
charts i Perpetual loadirigBasic scheduling problems Line of balancei Flow production
schedulingBatch production schedulingroduct sequencingi Production Controlsystemsi
Periodicbatch contrdlMaterial requirementplanning kanbani Dispatching Progress reporting
and expeditingManufacturing lead timéTechniques for aligning completion times and due de

UNITV INVENTORY CONTROLANDRECENTTRENDSINPPC 9

Inventory control Purpose bholding stock Effect of demand on inventorie®rdering procedurés
Two bin systeni Ordering cycle systemDetermination of Economic order quantity and econo
lot sizé ABC andysisi Recordeprocedurd Introduction to computdntegratedoroductionpanning
systemgd elementof JUST IN TIME SYSTEMS Fundamentals of MRP Il and ERP.

TOTAL: 45 PERIODS

1
1
1
1

TEXT BOOKS
1. MartandTelsangi| ndustri al Engineeri ng &.rCdandanc
Company, T edition, (2000)
2. James.B.Dilworth,fi Op e rna tmanagementi Design, Planning and Control for
manuf act ur i ng Meamaw Hilslrernatiorale($982)
REFERENCES
1. Samson EilonA El ement s of product i o tnivgrsalaBook i
Corpn.(1984)
2. Elwood S.Buffa, and Rakesh K.SafinMo cherPr oducti on/ Oper at
8" Edition, John Wiley and Sons, (2000)
3. KanishkaBedii Pr oducti on and Op e Oxfotdiuroversity pneasti?a (
Edition (2007)
4. K.CJain & L.N. Aggarwal, iPr oducti on Pl anning C
Managemen t K&hanna Publishers, (1990)
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12ME8C MAINTENANCE ENGINEERING L T PC

AIM
To enable the student to understand the principles, functions and practices adapted in
for the successful managient of maintenance activities amdexgain the differentmaintenance
categories like Preventive maintenance, condition monitoring and repair of machine element:
Course Outcomes
The Students will & able to
1 Interrelate in depth study of basic principles
1 Identify the preventive maintenance concept and the working plénofprepair
method
I Summarize the various processes involved in condition monitoring
1 Measure the knowledge of basic machine element works
1 Compute the principles of material handling equipment and the use of com
in maintenance

UNITI PRINCIPLES AND PRACTICES OF MAINTENANCE PLANNING 9
BasicPrinciplesof maintenancelanningi Objectivesandprinciples of planned maintenance activ
I Importance and benefits of sound Maintenasgstemsi Reliability and machine availability
MTBF, MTTR and MWT i Fadors of availabilityi Maintenance organizatioh Maintenance
economics.

UNITII MAINTENANCE POLICIESI PREVENTIVE MAINTENANCE 9

Maintenance categories Comparative merits of each categdryPreventive maintenanct
maintenane schedulesrepair cyclei Principles and methods of lubricatib@PM.

UNITIII CONDITION MONITORING 9

Condition Monitoringi Cost comparison with and without CMOn-load testing and offoad testing
I Methods and instruments for CMIemperature sensititapes Pistol thermometeiisweardebris
analysis

UNITIV REPAIR METHODSFOR BASIC MACHINE ELEMENTS 10
Repair methods for beds, slideways, spindles, gears, lead screws and liekdigse analysi$
Failures and their developmeitogical fault loation method$ Sequential fault location.

UNITV REPAIR METHODSFOR MATERIAL HANDLING 8
EQUIPMENT

Repair methods foMaterial handling equipmerit Equipment record$Job order systemd)se
of computers in maintenance.
TOTAL: 45 PERIODS

TEXT BOOKS

1. SrivastavaSKKil ndustri al Mai nt e-rsaChanéand/@on @IBB n

2. BhattacharyaS.Nfil nst al |l ati on, Ser vS$. Chandgnd&m,d199¢
REFERENCES

1. White ENN.,A Mai nt e n an c éDoGumentation, Goyvér Preg4979)

2. GaagMR.Al ndustri al SM@hand & €on @l986)e O ,

3. HigginsL.R.,iMai nt enance Engi nMe@raw Hil,dg"Editon, 1988)o

4. Daviesi Handbook of CondGChapmang&Haldlade)t or i ng o,

12ME8D OPERATIONS RESEARCH L T P C
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3 0 0 3
AIM
To create awareness about optimizatin utilization of resources and understand and app
operations research techniques to industrial operations.

Course Outcomes

The Students will be able to

Formulate and solve linear programming model
Apply CPM and PERTh the production flow problems
Describe various inventory models used in industries
Apply replacement models in production environment
Apply the sequencing problem in production shop
Realize the queuing theory in production

UNITI LINEAR MODEL 10
The plases of OR sdy i formation of an L.P. moddl graphical solutiori simplex algorithmi
artificial variables techniquieBig M method, wo phase method, Duality in LRPTransportation
problem$ VAM 1 MODI technique.

UNITII NETWORK MODELS 8
Shortest row i minimal spanning treé¢ maximum flow modeld project networki CPM and
PERT network critical path scheduling.

UNITIII INVENTORY MODEL 9

Types of Inventoryi EOQ T ERLI Deterministic inventory problems Price breakg Stochastic
inventory problemisselective inventory control techniques.

UNITIV REPLACEMENT MODELS 9
Replacement of items that deteriorate with tim&lue of money changing with tinienot charging
with time1 optimum replacement polidyindividual andgroupreplacemerit Sequencingroblem
T models with n jobs with 2 machinégproblem with n jobs with m machines.

UNITV QUEUING THEORY 9

Queuingmodels’ queuing systems and structuremtationi parameter single server and multiserv
modelsi Poisson input exponential servicé constant rate servideinfinite population.
TOTAL: 45 PERIODS

E R

TEXT BOOKS
1. Wayne.L.Winston,i Oper ati ons resear ch app Thomsar
learning,4" edition, (2007)
2. TahaHAfR Oper at i on P&asen&ducatondition, (20@3)
REFERENCES

1. JK.Sharmaii Oper ati ons r esear ch Madmi#lam mgia, Brediton a
(2007)

2. HraandGuptdi Pr obl ems i n Ope$.GandandGo, (ROY ear ct
3. Panneerselvan, Op er at i o n sPreRieeHallaofIndik, 2003)
4. Wagner,i Oper at i on sPreRieeHallaofrindih, ¢2000)

12MES8E PRESSURE VESSELS AND PIPING DESIGN L T PC

AIM
To understand the different types of stresses and their effects in pressure vessel and to unde

the piping layout anthe stresses acting on it.

Course Outcomes
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Upon the successful completion of the course, the students should be able to
1 Understand th€ylindrica Shell and stresses in vessel
Explain theStress concentration in plate
Designthe base plate arslipportugs
Study thebuckling in vessels
Describe the Piping layout and piping stress analysis
UNITI CYLINDRICAL SHELL AND VARIOUSCLOSURES 9
Membrane theory for thin shells, stresses in cylindrical, spherical and conical shells, dilation o
shells, geeral theory of membrane stresses in vessel under internal pressure and its applic

ellipsoidaland torispherical end closure8ending of circular plates and determination of stresst
simply suppated and clamped circular platéntroductionto ASME code and formulae

UNITII JUNCTION STRESSES, OPENING AND REINFORCEMENTS 9

Discontinuity stressek Stress concentration in plate having circular hole due-gxiail loading
Theory of reinforced opening and reinforcement limits.

UNITIII SUPPORT DESIGN 9

Supports fo vertical & horizontal vessels Design of base plate and support ludypes of anchol
bolt, its material and allowable stress&sesign of saddle supports.

UNITIV BUCKLING IN VESSH_S 9
Buckling of vessels under external pressubdastic buckling oflong cylinders, buckling modes
Collapse under external pressuiesign for stiffening rindgs Buckling under combined extern:
pressure and axial loading.

UNITV PIPING STRESSANALYSIS 9

Flow diagram, Piping layout and piping stresmlysi$ Flexibility factor and stress intensificatic
factoii Design of pipingsystemasperB31.1 piping codk Piping components bends, tees, bellow
and valves Types of pipiig supports and their behaviour.

= =4 =4 =4

TOTAL: 45 PERIODS

TEXT BOOKS
1. HarveyJF.,A Pr essur e v EBSgeblicatidre (498% n o ,
2. Brownell LEE.,, & Young ED.fiPr ocess eqgui WmeHasterndel.slhdip
(1991)
REFERENCES

1. ASME Pressure Vessel and Boiler code, Section VIII Div 1 & 2, (2003)
American standard code fpressure piping, B 31.1
2. HenryH.Bednafi Pr essur e vessel CEseuiisloers and distrithutols ¢

3. Stanley M. Walesi Ch e mi c al Process equi pButemborihs, s
series in Chemical Engineering, (1988)

4. William J. BeesAppro ximate methods in the Design and Analysis of pressure vessels
and piping", ASME Pressure vessels and piping conference, (1997)

12MES8F ADVANCED |.C. ENGINES L T PC

AIM
To understand thbasic concepts aldvanced I.C. Engines and agplication.

Course Outcomes
The Students will be able to

1 Explain the design and operating parameters of an engine
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Analyze different stages of combustion in Sl and Cl engines

Differentiate among different internal combustion engine designs

Develop an ability to optimize future engidesigns for specific sets of constraints
Know the physical properties & their performance of alternative fuels

Explain the formation of different pollutants, their affect and their treatment

UNITI SPARK IGNITION ENGINES 9
Air-fuel ratio requirements, &ign of carburetdrfuel jet size and venture size, Stages of combust
normal and abnormal combustion, Factors affecting knock, Combustion chambers, Introdu
thermodynamic analysis of SI Engine combustion process.

= =4 -8 —a A

UNITII COMPRESSON IGNITION ENGINES 9
Stages of combustioiinormal and abnormal combustioii Factors affecting knock
DirectandIndirect injection systems, Combustionhambers,Turbocharging, Introduction
Thermodynamic Analysis of Cl Engine Combustion process.

UNITIII ENGINE EXHAUST EMISSON CONTROL 9

Formation of NOX HC/CO mechanism Smoke and Particulate emissions, Green House E
Methods of controlling emissiondhree way catalytic converter and ParticulatapTrEmission
(HC,CO, NO and NOXmeasuring equipment, Smoke andtiéatate measurement, Indian Drivir
Cycles and emission norms

UNITIV ALTERNATE FUELS 9
Alcohols, Vegetable oils anddadiesel, Biegas, Natural Gad.iquefied Petroleum Gas,Hydroge
Properties, Suitability,Engine  Modifications,Performance Combustbn and Emissior
Characteristics of Sl and Cl Engines using these alternate fuels.

UNITV RECENT TRENDS 9

Homogeneous Charge Compression Ignition Engine, Lean Burn Engine, Stratified Charge
Surface IgnitionEngine, Four Valve andOverheadcam Engines, Electronic Engine Managemer
Common Rail Direct Injection Diesel Engine, Gasoline Direct Injection Engine, Data Acqu
Systeni pressure pick up, charge amplifier PC for Combustion arad tdéease analysis in Engine
TOTAL: 45 PERIODS
TEXT BOOKS
1. Heinz Heisleri Advanced Engi nSAE Ihtercationab Publigayiolhs, US/
(1998)
2. GanesanVill nt er nal C o mb B'$Rdition, TateEMcgrawile (20D7)
REFERENCES
1. John B. Heywoodii | nt er nal Combust i on TaaMgGranHill, F u
(1988)
2. Patterson, D.J. and Henein, N\MAE mi s si ons from combust
c o nt rAonlAdbgr Science publishers Inc, USA, (1978)
3. Gupta, HNfiFundament al s of | nt erPreatte Halbofibdias t
(2006)
4. Ultrich Adler,i Aut omoti ve EI| ect r i Publishecehy BRabertrBosh i
GmbH, (1995)

12MES8G DESIGN OF HEAT EXCHANGERS L T PC

AlM
To learn the sizing of heat exchangers, thermal and mechamtieak snalysis for various he
exchange aplications

Course Outcomes
The Students will be able to
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Explain the different classification of heat exchangers

Generate the various processes of design of heat exchangers

Design of shell and tube type heat exchangers

Design of compact heat exchangers, plate heat exchangers

Familiarize the design of condensers and cooling towers

UNITI DIFFERENT CLASSIFICATION OF HEAT EXCHANGERS 9
Parallel fow, Counter flow and cross floivshell and tube and plate typasingle pass and multipas:
once through stream generators etc

UNITII PROCESS DESIGN OF HEAT EXCHANGERS 9

Heat transfer correlations, Overall heat transfer coefficient, LMTD, sizing of finned tube
exchangers, U tube heat exchangers, fouling facpmessure drop calculations.

UNITIII MECHANICAL DESIGN OF SHELL AND TUBE TYPE 9

Thickness calculations, Tubesheet design using TEMA formula, Concept of equivalen
foranalyzing perforated analysis, flow induced vibration risks including acoustic issue and ret
tube to tube sheet joint design, buckling of tubes, thestredses

UNITIV COMPACT AND PLATE HEAT EXCHANGERS 9
Types i Merits and Demeritss Design of Compact heagdxchangersplate heat exchanger
performance influencing parameters, limitations

= =4 -8 —a A

UNITV CONDENSERSAND COOLING TOWERS 9

Design ofsurface and eaporative condenserscooling toweli performance characteristics
TOTAL: 45 PERIODS
TEXT BOOKS
1. Taborek, T., Hewitt, G.F. and Afgan, Ni,He a t Exchanger s, TI
McGraw-Hill Book Co. (1980)
2. Walkersfil ndustri al Ha®ta s k x c IBaGrayvelith Book Co. (1980)
REFERENCES
1. Gupta, JP.iFundamentals of Heat exchanger
Hemisphere publishing corporation, springer, (1986)
2. Donald Q. Kern and Alban D. KarfisE xt ended sur f ab®aGraw Bild t
Book Co., (1972)
3. Nicholas Cheremistoffi Co o | i n g Anm ArboeSciénce Pub (1981)
4. Arthur,P.Frassi He at E x ¢ h a nJgha Wileypamd Jors (1683)

12ME8H FIRE WORKS SAFETY L T PC

3 0 0 3

AIM
Tolearn theproperties, pregrationof fireworks chemicaland safety in fireworks industry
Course Outcomes
The Students will be able to

1 Choose the properties of various chemicals used in fireworks industry

1 Recall the concepts of earthing and legal requirements

1 Categorize the various pollution and preventions
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1 Improve the process safety in fireworks industry

1 Use the proper material handling techniques / equipments

1 Control the wastes and ensure the human safety in fireworks
UNITI PROPERTIES OF FIREWORKS CHEMICALS 9
Fire propertiesi potassium nitrate (KNO3), gtassium chlorate (KCI03), barium nitra
(BaNO3),calcium nitrate (CaNO3), Sulphur (S), Phosphorous (P), antimony (Sb), Pyro Alui
(A1) powder Reactionsmetal powders, Borax, ammonia (NH3ptrontium Nitrate, Sodium Nitrate
Potassium per chlorideFire and explosionimpact and friction sensitivity.

UNITII STATIC CHARGE AND DUST 9

Concepti preventioni earthing- copper plates dress materials static charge meter lightning,
causes effectdhazards in fireworks factorigsconcept, installatio and maintenance of lightning
arrestor legal requirements size of dust nonrespirable biological barriers hazards personal
protective equipments pollution prevention

UNITIII PROCESS SAFETY 9
Safe- quantity, mixingi filling - fuse cutthgi fuse fixingi finishingi drying at various stages
packing storage hand toolsmaterials, layout: buildinglistancesfactories act explosive act and
rulesi fire prevention and contrdlrisk related fireworks industries

UNITIV MATERIAL HANDLIN G 9

Manual handling wheel barrowsarucksbullock cartscyclesautomobilesfuse handling paper
caps handlingnitric acid handling in snake eggs manufactua@dling the mix in this factory
material movemento-downwaste pit7 transport restrictions overhead power lines fire

extinguishers loose chemicals handling and transport

UNITV WASTE CONTROL AND USER SAFETY 9

Concepts of wastéswastes in fireworksdisposal spillages storage of residuesConsumer anxiet:
hazards in display methodsin other countries fires, burns and scaldsales outlet$ restrictions-
role of fire service
TOTAL: 45 PERIODS
TEXT BOOKS
1. Ronal d Lancaster, Roy E. A. But | e Fireworls.
Principles and Practiced , ™ Edition, Chemical Publishing Company, New York, 2006.
2. John Barton,i Du st Expl osi on Prewventlinosnt i anodi
EngineersUK, 2002
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