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Elective-IV:
METI3A: Tool Engineering- Production Group

METIIB: Mechanics of Compesite Matenial-Design
METOIC: Relinbility Enginsering-Design
MET03D: Advanced Finite Element Analysis
METO3JE: Noise and Vibration




Elective V:

MET04A: Advance Foundry Technology
MET04B: Micro Electro-Mechanical Systems
METO4C: Mechanical System Design
METO4DY; Cryogenics

METO4E: Nanotechnology

Open Elective-111-
1. Product Life Cycle Monagement

Abbrevintions:
L: Lecture
T: Tutorial
“ P: Practical
MSE: Mid Semester Exam
ESE: End Semester Exam

OF: Orml Exam
POE: Practical and Ol Exam
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Sclf-learning Course-1- Finance anid Entreprencarship

MEBD1A
MERDIB
MEROIC
MERDID
ME®DE
MERDIF
MEBDIG

Fundamentals of Financial Monagement
Managemen! Avoouniing

Prnciples of Management

Finance for Mon-finance

Industrinl Management

Entreprénewrship Essentials

Unslerstanding Incubation and Entreprencursinp

Sell-Learning Course-2- Multidisciplinary

MES02A
MESOZH
MERDIC
MERO2D
MEROIE
MESDIF
MERDIG

Machine Learning
Arntificial Intelligence for Mechatronics Systems
Computer Network and Cyber Security
Robotics and Machine Yision System
Meural Networking
Mechanical Behuviar of Polymers and Composites
Social Innovation in Industry 4.0
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Semester V11
1. Refrigeration and Air-conditioning

ME?0] POC Refrigeration and Awr-conditioning 30| 3Credis
Teaching Scheme: F.u-h.ﬂus:hm;
Lectre: 1 hew'week ontinuoas Assessment 1: 10 Marks
‘ontingous Assessment 20 10 Marks
id Semester Exam: 30 Marks
Semestor Exam: 50 Marks

Pre-Requisites: Rasic Mechanical Engineering, Thermal Engineering. Fluid Mechanics, Hea
and Mass Transfer.

Course Outcomes: Arthe end of the course, students will be able to:

COl [Exphaim refrigeration cycles with p-h and T-s diagruen, |
CO2 Outline vanous refrigeration equipment's and exiend the usage of refrigerants |
COY Summarize Multi Pressure and Vapour Absorption Svstem

CO4 Analyze psychometric terms its npplication in HVAC, comfon conditions and Design
pf refrigeration and air conditioning sysiem,

CO35 it heating and cooling load on real life problem by using heat transfer
COb in duct design system, mar-distribution system nond commercial.

Mapping of course onicomes with program cutcomes
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| superheating, liquid 1o suction vapour heat exchanger, actual vapour compression cycle,
| bell coleman cycle, air cycles for air craft’s.{ Theoretical reatment anly)
Unit 2: Refrigeration Equipments and Refrigerants
Refrigeration Equipments: Compressor, condenser, eviporator, expansion devices,
types, selection, use of msulaton, methods of chargimg and testing, non-conventional
| methods of refrigeration. (6]
Refrigerants: Classification, desiable properties like thermodynamic, plvsical,
comparison ameng commanly used refrigerants, selection of refrigerants, effect on oxone
depletion and global warming. altemnative refrigerants.
Umit 3: Multi Pressure and Vapour Absorption System
Removal of flash gas, Nach inter-conling, water cooling., multistage , muli evaporaior and
coscade system, infroduction to cryogenic engineering system, clande cvele, linde cvole, (6]
introduction o vapour absorption sysiem
Unit 4: Psychrometry and Camfort
Psychometry: Moist nir as o working substance, pavchometric properiies of air, basic
psychrometric processes i air conditioning, sppamtus dew point, sensible heat factor,
bypass factor, uir washer and it's applications. (4]
Comfort: Thermal exchange between human body and environment, factors affecting
coamfort, effective tempernture comfort chart,
Unit 3; Heating And Cooling Load Caleulation
Air Conditioning system, Different heat sources, Load analysis REHF, GSHF, ESHF,
Factors forming the load on air conditioning systems, Different Air Conditioning System, | |9
Apllications of Alr-conditiolng svslems.
Unit 6: Central Air conditioning system
Types of supply air outlets, methods used for duct design, losses in duet system, duct
ammngement sysicms, air-distnbution system, applications of centrnd mir conditomng [#]

Fysiems.
Texi Books:

I. "Refngomiion and Air Condiiomng™ Asora C P, Tata McGraw Hill
2. "Refrigerntion and Air Condittoning”™ Arora Dombkundwar , Dhanpat Rai and Sons

HReference Boolkos:

I, "Principal of Refrigeration”™ Dossat Ray )., 5.0, Yersion, Wiley Eastern Limited, 2000
2. "Refrigemtion and Air-conditioning™ h'[.mh.r?rmd, Wiley Eastern Limited, 1983
3. "Refngertion and Air-conditioning™ Siocker W.F. and Jooes J.W ., MoGraw Hill
Intemational editsons 1981

4. “Thermal Environmental E . Threlkeld 1.1, Prentice Hall Inc. New Delhi
3. "Basic of Refrigemtion and Alr Condstioning”, Anontnarayan, Tata MoGraw Hill
.

[

H.
Ii

Publicat;
'Hﬂ!_lh}nli of Kefrigeration and Air Conditioning™, Shan Wang, McGraw Hill

“T.n:h.rm"ul Refrigerntion”, Wilbert Stocker, MeGraw Hill Publications
“Cryogenics s ]rium:“ Randall Barron, ﬁ‘g"" H_E_m Co R
(1] m Il. 1 L]
10. ASHRAE and ISHRAE Handbook® !
11, ASHRAE, Awr Conditioning Svstem Desi 2nd edition A
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Mechatronics

METD2 PCC Mechatronscs LEiNI] A Credits
rl'ﬂtHl:Eﬂlnl F.uﬂul:hn!:hmr
ture: 3 hrs'week muous Assessment - 10 Marks

ontinuows Assessment 2 10 Marks
d Semester Exem: 30 Marks
Semester Exam: 50 Marks

Pre-Requisites: Sensor and Instrumentation Laboraiory
Coaurse Outcomes: Al the end of the course, students will be ahle 1o:

B il e S S X Y Y LA I L e,

i E;pluulhhmmﬁmnfﬂﬂhmi:ﬂ. ebectronics, computers and control in the design of |

C02 Mdentify different signal conditioning devices.

OO Make use of sechmigues of logic En-md is interfacing with microprocessons,
microcontrollers, oig,
CO4 [ilustrase fhe Electro-Preumatic circuits used for automatic process controls of industrial

CO05 Create ladder diagrams from process control techniques.
006 Build systematic approach 1o the design process for Mechatronics system.

Course Contents:

Unit 1: Introduction ta Mechatronics
Introduction ™ Mechatronic systems — clements - advantages - practical examples of )
Mechatronic systems. Introduction o Programmable Logke Controllers (PLC), Human
Machine Interface (HMI) and Supervisory Control and Data Acquisition System
| (SCADA)
| Unit 2: Signal Conditioning: |
Signal conditioning process, Operational amplifier (imverting amplificr, non-inverting
amplifier), Analog to digital converter (ADC), digital 1o analog convener (DAC). | (6]
Imterfacing of input and output ports, serial and parallel interlacing requirements
Unit 3: Microprocessor and Microcontroller:
ROKS microprocessors — architecture - various types of registers and their functions -
Instruction sets — inferfacing - applications. BOBl microcontrollers - architecture - [6]
Instruction sets - various pins sind their functions - inferfacing - applications.
Uﬂl#ﬂdﬂﬂlﬂﬁlﬂmﬂm_&lﬂ;&ﬂnhﬂﬂmﬁh

aet gl volves, differemt semsors, factory aulomation
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application criteria, Electro pneumatic systems using relay logic circutts, Logic operahions
| = OR clrenit, AND cirouit,

(sl

Unit 5: Programmable Loglc Controllers (PLC)
PLC — Introsduction = Definition, - Input output module - advantages — disadvantages,
Ladder diagram and PLC programming {undamentals — symbols - Fundamentals of ladder

Automatic 1ol and patlet changers eic, Faull finding and troubleshooting

deagram - Light control exnmple - Holding (latches) contacts, Always ON always OFF "
contacts, PLC Hmer counters. |
Unit 6: Mechatronics Svatems

Traditional Vs Mechatronics Design, Case studies of Mechatronics systems designs like -
picce counting sysem - Pick and ploce manipulator - Pant losding / unloading system, | [0]

Texl Books:

|, Aniony Espossito, “Flusd power with Applications °, Pearson, Sixth Edition., 2003,

2 W Bolon, “Mechatronies: Electromic Control Systems in Mechanical and Electrical
Engincering” - Prenticelall - 2013 - 5 th Edition Singh, Shio Kumar,

3. Industrial [nstrumentation and Control, Tata McGraw-Hill Education, 2010

4, Mikell P Groover, “Automation Production Systems and Computer- Integrabed
Manufscturing " Pearson Edvucation, New Delhi, 2001,

Heference Boolis:

I. Mechatronics - W, Bolton, Pearson education
2, Mechatronscs - Mahalik, TATA MeGraw Hill

MeGrw Hill New York, USA . 2000,

Mechatronics — Appu Kutiam, Oxford publications

Introduction o PLC programming, NITT,

Programmable logical controller, Hackworth, Pearson Education
Programmable logical controller, Reis Webb, Prentice Hall
Mechatronacs and Microproceesor by Ramchardran Willey India

oo e

1|] Programiable logical controller, 3¢ Gory Dunning Cengage Lenming

11, Mechatromcs Source Book by N C Braga Cengage Leamning

12. Fluid Power with Applications by Anthony Esposite - Pearson Education 2000,
13, Power Hydraulics by Michael J, Prinches and Ashby 1. G, - Prentice Hall, 1989

1. Mikell P Groover, "Indusirial Robots — Technology Programmes and Applications ,

Mechatronics - Integrated Mechanical Electronic System by Ramchandran Willey India

Fage B of &0




Elective-TV

Tool Engineering
METU3A PEC Tool Engineening 3.0-0 | 3 Credits
Teaching Scheme: Funhl.lill Scheme: o
ILecture: 3 hre'week ‘ontinsvus Assessment - 10 Marks
oniinuous Assessment 2- 10 Marks
Semester Exam: 30 Marks
Semester Exam: 50 Marks

Pre-Requisites: Manufacturing Processes, Metallurgy, Machine Dimwing
Course Outcomes: At the end of the course, students will be able 1o;

[ CO1_| Explain the geometry of different tools.

02 | Construct the press ool

C03 | Construct jigs and fixtures.

C04 | Explain tooling for automats and economics ol toolin
CO5 | Explain manufactuning and sharpening of cutting wals
coe | Determine selection of cutting fluid, wel life and wear mechanism durng machining

| operutions

Mapping of course outcomes with progriam oaicomes

Course Program Chatcomes
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Cowrse Contenis:

Unit 1: Deslgn of Cuiting Tools (6]
Single point cutting tools - geometry, Diills - geometry, Reamens — geometry, Face milling
culler - geometry - minknum number of teeth, tolerances, effect of feed

ing and drawing, center of pressure clearunces,

ﬁ'—/ Page 9 of 40
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]'Iu-l'pllrnut,pm:h force, blank size, number of drws, compound and progressive dies. 8]

Unit 3: Jigs and Fixtures Design

Principles of location and clamping, locating and clamping clements and their
standardization, classification of jigs and fixrures, Designing of jigs and fixtures for simple 18]
componcnls.

Unit 4: Toallng for Automats

Cam design for automats, Plug pauge design — gsuge allowunces and tolerance -materials
for gauges. Feonomics of Tooling - Sclection of econamical method — amortization of | 18]
wolingcosts.

Unit 5: Munufacturing snd Sharpening of Cutting Touls
Maonufacture of single point cutting tool, drills, reamers, milling cutiers, shampening of [6]
single point wols, drifls, reamers, milling cufiers.

Limit 6: Tool Wear

Tool hife and Machinability, Mechanisn of wal wear - Adhesive, Abrasive, Dilfusive and
Chemical wear - Taylor's tool life equation. Cutting Fluids: Functions, charscteristics and | (0]
| types. Selection of cunting Muids
Text Boaks:

1. “Elemenis of Workshop Techrnology Vel I, 8. K Hajra Choudhury, Media Promoters and
Publishers, Mumdbai.

2, “Text Book of Production Engineering™, P.C, Sharma, 5. Chand Publication, | 1th Edition.

3. “Machine Tool Engineering™ (.R. Nagarpal, Khanna Publication.

4. “Principles of Modern Manulacturing™, Croover, Wiley Publication, Sth Edition.

Referemoe Books;

1. “Producticn Technalogy”, HMT ~Tata MeGraw-Hill Publisching Ltd,
2. “Tool Design”™, Donaldson, THM Publication, Jrd Edition.

3. “Figs and Fixtumes"™ er, ELBS.
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Mechanics of Composite Materials

METI3H PEC Mechanics of Composite Materials 304 1 Credhia
ﬁﬁ‘ﬁ&: Evimination Scheme:
Lecture: 3 hrs/'week Assessment 1: 10 Marks
“ontimoas Asseasment 20 10 Marks
il Semester Exam: 30 Marks
d Semester Exam: 50 Marks

Pre-Requisites: Engmesnng Mechanics, Engmeering Mateninls, Enpineering Physics, Strength

of Materials
Course Outcames: Al the end of the course, students will be able 1o

_col win the hasic terma of Composite Material

o2 Mﬁﬂwlm of Fibers and Matrix

PR T T e el

C03 ﬂl]'u.h'tﬂﬂ! difTerent manuficturing processes of composites

04 Tlustrate different Inmination theories

COS  [Analyvee the different test methods for composite materials

CO% | Analyre the composite material under different loading conditions,

Mapping of course outcomes with program outcomes

Course Progrum Cuifcomes

cuicomes PO1 P02 P03 P04 | POspos [ po7pos | o9 paraf FOTPAT PSO PSO

" 1

Col
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COx

O35

el | s ] e | i ] o | 1
gl | b= | —

CO6

Course Contents:

Unit I: Intreduction of Composite Material:
Definition, Composite Muoierial amd its  Application, Classification, Advantages,
Limitations, Properics of composite Material

18]

Undt 2; Materials:(Fibers and Matriv)
Types of fibers, Glass fiber, Graphite fiber, Armid fiber, Boron Fiber, Coramic Fiber,
Carbon Fiber, Matrix: Polymer Matrix and Thermoset Matrix Thermoplastic Matrix

Unit 3: Manufacturing of Composktes
Fundamentals, Hand lav-up process, Hag moulding, Compression moulding, Pultrusion,
Filamment Winding, Liquid composite miulding process

[€]

6]

Unit 4: Mechanics of Laminate Compaosite




Hasic Terminology, Behavior of Unidirectional composite-Longitudinal Tensile Loading, | [6]
Transverse Tensile Loading, Longitudinal Compressive Loading, Transverse Compressive
Loading, Laminated strocture, Lamination Theories

Unit 5: Performance of Compaosite
Static Mechunical Propertics, Tensile Propertics-Test Method and Analysis, Unsdirectional ¥
Laminates, Cross-Plv Laminntes, Hl-ll:l:ld&l.‘-ﬂiﬂ'll] Laminates, Woven Fabric Laminates, i8]

| Sheet-Molding Compoands, Compressive Properties, Flexural Properties
Unit 6: Design of Camposites

Laminate Design Considerntions- Design Philosophy, Design Criteria, Design Allowable, £
Design of o Tensbon Member, Design of a Compression Member, Design of 3 Beam, 6]
Dresign of & Torstonal Member

Text Books:

1. P.K. Mallick, “Fiber-Reimnforesd Eﬂhﬂﬂﬂw, ISBN | 3978-0-8493-4205-9, Thard
Edition, USA

2 Roberi M. Jones, “Mechanics of Composite Material”, 15BN 1-56032-7T12-X. Second
Edition, LISA.

1. Carl T Hernkovich " Mechanics of Fibourous Composile™ ISBN 0-471-10636-4, First

Edstian LiSA
Reference Books:
1. Author K Kaw “Mechanics of Composite Material™ ISBN-0-8493-1343-0, LUSA

2, ﬁaﬂd F Gibson "Principles of Composite Material Mechanics” [SBN O-07-023451-5,
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Reliability Engineering

MET3C PEC Reliability Engineering 3-0-0 3 Credits

Fl‘ﬂ-cllu Scheme: F.mdnﬂn Scheme:

ture: 3 hes'week ontinuous Assessmemt 1; 10 Marks
ontinuous Assessment 2: 10 Marks
id Semester Exam: 30 Marks
End Semesicr Exam: 30 Maorks
Pre-Requisiies: —

Course Culcomes: At the end of the course, students will be ahle to:

C01  Explain various terms of relishility,

CO2  Determine variows relinbility messures.

003 Nilize appropriate reliabiiny model 1o evaluate relinbility parnmeters.
e systems reliwbility.

of availabiliy and mainininability.

Mapping of course aulcomes with program outcomes

Course Progrm Chitcomes

Cal
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Course Contents:

Unit 12 Introduction:

Brief history, concepts, terms and definitions, applications, the life cycle of a system,
concepl of engincering failures and their couses, theory of probability and reliability,
| runidom variables, discrele and continuoas probability distributions. .

[ Unit 2; H.nllﬂl'r_r Measures:

Reliability function Rit), cumulative distnibution function (CDF-Fit), Probability density
function (I'DF}- ({t), hazard rate function At), Mean time to failure (MTTF) and Mean
time between Latlure {MTRF), median time to faihure {med}, mode {tmode), varionce (a2}
ans standard deviation (o)

[6]

Unit 3: Basic Relinbility Models:
Constant  fwilure rate (CFR) mng




| exponential distribution, redundancy with CFR model, ime-gcpendent fuilure models, | [6]
twa and three parnmeter Weibull distributions, caleulation of R{ty, F(t}, M), A1), (MTTF)
(MTRE]}, (tmed), (tmosde), (02} ans (a).

Unit 4: Reliability Evaluation of Svetems:

Reliability block dmgram, series comfigumition, pamallel configurtion, mixed series-
parallel configuration, Redundam systems, high level versus low level redundancy, k-out- | 18]
of-n redundancy, conflex configurations, i

Unkt 5: Maintainability and Availability

Concept of maintninability, measurres of muntainability, mean time o repair (MTTR),
analysis of downtime, repair time distributions, stochastic point processes. muinlenance (6]
concepl and procedures, avnilability concepts and definitions, important availability
MESsures.

Unit 6: Desdgn for Reliability snd Maintainabiliey:

Reliability design process and design methods, failure modes, effects and criticality
analysis (FMECA), foult tree and success tree methods, symbols used. [6]
Relinbility Testing: Product testing, relisbility life testing, bumn-in testing, acceptance
testing accelerated life testing and relinbility growth testing,

Text Booky:

l. An Inoducton o Relinbality and Muoininability Engineering, Charls E. Ebling,
Waveland press, Third edition, 2019,
2 Eﬂmg Relinbility- New Technigoes and Application, B, 5. Dhillon, John Wiley and
1981,

Reference Books:

1. Relishility Fngincering Theory and Pructice, Alessandro Birolini, Springer publicher,
2000

Paghe 14 of &0




Advanced Finlte Element Analvsis

METOI0 PEC Advanced Finile Element Analysis 340 3 Credins
eaching Scheme: F-uuh-ﬂn Scheme:
ture: 3 hra'week lelnu.}ul Assessment |: 10 Marks
Continuous Assessment 20 10 Marks
id Semester Exam: 30 Marks
Semester Exam: 50 Marks

Pre-Requisites: A basic understanding of vectors, matrices and partial differential equations for
thermal and mechanical probiems.

n Course ODutcomes: Al the end of the course. students will be able to:

|_CO1_| Explain fundamental concepts discretization of the problem
C02 | Explain the concept of interpolation functions and simplex elements
€03 | Mustraie formulation of the element charncteristic matrices and vectors for clasticity
problems

CO4 | Develop formulation of the element characteristic matrices and vectors for field

| problems P
COS | Explain assembly und solution of the finite element equations
CO6 | Demonstraie modeling procedures and results processing

Mapping ol course autlcomes with program outcomes
Course Proggram Dutcomes
uu;n:}:lrm 1 pod | mos poe [ PoT POk | Pos poiof pon Pozrsolpso:
02
1
ﬂ o
Cof
L0

IJHMHiJME
—

Course Contents:

- Unit 1: Discretization of the problem
Introduction, Geometrical approximations, Simplification through svmmetry, Basic | L]
element shapes mnd behaviour, Choice of clement type, Size and number of elements,
Element shape and distortion, Location of nodes, Node and element numbering.

Unit 2: Interpolation functions and simpley elements )

[ntroduction, Simplex, complex and multiplex clements, Linear interpalation pohymomials [6]
Tior simples elements, Natural coordinates, Veetor quantities, an axisymmetric clement l
Unit 3: Formulation of the element charncteristic matrices and vectors for clasticity

problems [&]
Intredustion, The vanational bemmision, One-dimensional clasticity, Two-dimensional
oy ] —_7_;""""‘ ———
- Pagn 15 of 40
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elasticity, Three-dimensional elasticity, Axisymmetric elasticity |

T e ST I

Unit 4: Formulstion of the clement characteristic matrices and vectors for feld
problems

Introduction. Thermal problems-One-dimensionnl heat transfer, Two-dimensional heat
tramsfer, Three-dimensional heat transfer, axisymmetric heat transfer, Torsion problems,
Fluid flow problems.

(6]

Unit 5: Assembly and solution of the finite element equations
Introduction, Coordinnte imnsformations, Assembly of the eclement eguntions,

| Incorporation of the houndary conditions, Sohition of the equations

[6]

Unilt 6: Modeling procedures and results

Introduction, Model validity und accuracy, Mesh design end refinement, Element
distortion, Results processang, Model checking, Symmetric models with non-symmetric
loading, Submodelling and substructuring, Element and progmm validation

(6]

Heference Books:

I, Finite Element Analysis - Theory and Pructice by Fagan (Longman Scientific and
Technical)

2. Fundamentals of Finite Element Analysis, David Huston, TMH

). Finite Element Method versus Classical Methods - H S, Govinda Rao, New Age
Internanional Publishers

Ll o

R. Huiges, Dover Publications, 2000

Finste Elemen! Procedures by Bathe, Prentive-Hall,

Fimite Element Analysis by ', Sexhu (FHI)

Practical Frite Elemsent Analysis - Mitin Gokhale (Finite To Infinite, Pune)

Introdsction 1o Finite Elements in Engineering by Chandrupatals and Belegundu.

& =

An Introduction 1o Finite Element Analysis by J. N. Reddy, (Tata McGraw- Hill Pub. Co.)
The Finite Element Method: Linear Static and Dymamic Finite Element Analysis by T. J,
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Nolse and Vibration

METO3E PEC Noise and Vibration 1-0-01 3 Credits
‘Teaching Scheme: Fl.lﬂllthn S heime:
Lecture: 1 hrw'week Amunm I: 10 Marks

Assessment 2: 10 Marks
il Semester Fxam; 30 Marks
nid Semester Exam: 50 Morks

Pre-Reguisites: Mochine Design |, Machime Dessgn 11
Course Culcomes: Al the end of the course, students will be ahle 1o

C02  Estimate natwrnl

Col bﬂilnp mathematical model 1o represent dynamic sysiem
of mechanical element/system

CO3  Analyze vibratory response of mechanical element/'system.

CO4  Estimate the pamameters of vibration isolathon system

C05  Explain measurement of various vibrotion parameters

| €06 Determine the sowrves and control of Noise

Mapping af course autcomes with program sulcomes

Couarse

Program Ouleomcs

Out Fol
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COb

Course Contents:

L L

Unit | Introduction
Vibration and oscillation, Causes and effects of vibrations, Vibration parameters — spring.
mass, cdamper, Damper models, Motion = periodic, non-periodic, hamonic, non- le]
harmaonic, Degree of freedom, Static equilibrium position, Vibration classification, Steps
nvolyed in vibration analysis, Simple harmonic motion, Vector and Complex method of
| Representing vibration, Fourier series and harmonic analysis.

" Unit 2 Shﬂtnﬂfﬂmm
) Undamped free ﬂh-num. Damped free vibrations, Types of damping. Logarithmic | [g]




b)Forced Vibratens: Types of excitation, Forced excitation, Support excitation,
Excitation due to unbalance in mochines, Response of systems to above types of
harmomc excitalons.

Unit 3 Two DOF System

#) Free undamped vibratlons — Principal modes and naturnl frequencies, Co-

ordinstecoupling and principal co-ondinates. [6]

b} Forced vibrations (Undumped) - Harmonic excimtion, Vibration Daempers
and ahsorbers, Dymamic vibration absorber — Tuncd and Untuned type

Unit 4 Introduction ta Multi DOF System

a) Free vibratlons of Multi DOF System-Flexibility and stiffoess influence

coefficientmatrix, Equaton of motion 18]
h) Rayleigh' s methad, Matrix iteration mcthod and Holzer method

ema e meewm o=

Instruments for measurement of displacement, velocity, acceleration and frequency of
™ Vibration, Sensors and Actustors, Introduction of X - ¥ plotier, Spectrul analyiers, [6]
Exciters FFT analyzer, Introduction to Condition Monitoring and Fault Diagnosis

Hﬂlﬁlﬂtﬂdl:ﬁﬂﬂﬂﬂﬂ

a) Sound Level and Subjective Response to Sound Frequency dependent human
respotise to sound, Sound pressure dopendent human response, Decibel scale, Relation
among sound power, Sound intensity and sound pressure level, Octave Band Analysis.
Sound measuring instruments, [6]
b} Noise- Effects, Rating and regulation Non suditory effects of noise on people,
Aunditory effects of nodse, Noise standards and limits, Ambient emission noise stnndords
in INDIA, Hazardous noise explosion, Day night notse level, Noise sources and control
(Theory onky)

Text Books
. “Mechanical Vibeations™, Singiresy 5.Kao , Pearson Educstion, 1SBM -81-297-
0] 79th = { 2004,
2. *“Slechanical Vibrationg™, G. K. Grover, Published by Nemchand and Brothers,
Roorkee.
i 3. *Mechanical Vibrations”, Dr. ¥V, P. Singh, Published by 5. Chand and Sone Iew
Dielhd.
4, “Naoise and Vibmabon Control”, Leo L. Bernock, Tata Mc- Graw Hill Publication.
5. “Mechanical Vibmation und Moise Engincering™.A. G. Ambekur, Prentice Hall of
Inin.
“Fundamentals of Vibrations™, Balchendran Magrah Cengage Learmng.
“Theory of ¥ibrations with Applications™, W. Thomson, Pearson Education,Znd
Editian,
#. *“Mechanical Vibration™ Dr Debabrata Nag, Wiley Indin Pvt. Ltd ISBN 978-8]-
265-3090-8

4

Relerence Books:

i, *Mechanical Vibrtion™ Austin Church, Wicly Eastern, 2nd Editlon,
. “H-.,-.Immm ;{huhu;mamhlﬂhnul]‘u"ihm §. Graham Kelly, 6ih Edition.
pd Dhesign of Machinery”, Waldron, Willey India, Ind Edinon.
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“Mechamcal Vibrateons”, 1P, Den Hartog, Tata McCrawhill Book Company Inc., 4th Edition.
“Intraduction 1o Dynamics and Control”, Leonard Mesrovitch, ), Wiley, New York.

“Elements of Vibration Analysis” Leanard Metroviteh, Tata MeGrmw-Hill, New York. 2ml
Edit

“Principles of Vibration™ Benson H. Tongue,Cnford University Press., 4th Edition.
“Vibrations and Noise for Engineers™, Kewal Pujura Dhanpat Rai and Sons, (1992},
“Mechanical vibration™, William ] Palm 111 Wilgy India Pvi. Lid., ISBN 978-81-265-3168-4,
15t Editbon by Ramchandran Willey India
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Elective V
Advanced Foundry Technology

Teaching Scheme: Fuuhlth Scheme:

fure: ¥ hrs'week ontinuous Assessment 10 10 Marks
tingous Assessment 2: 10 Marks

i Semester Exam: 30 Marks

o Semester Exam: 50 Marks

Pre-Requisites: Machine Design-1, Machine Design-1L
! Course ODatcomes: At the end of the course, stodents will be able o:

| COI | Explain_ the busic concepts of solidification of casting |
Analyie the gating svstem

col
| CO3 | Explain the casting design process
Analvze the casing defects

Cod
CO5 | Explain fermoas foundry proctice
CO6 | Explain non ferrous foundry practice

Mapping of course outcomes with program owteomes

Couree hﬂpn Cluteomes

PCH
Ohat PO | PO4 | POS| MO6 | POT|POS | POS (POI1D 12 PSSO [PSO2

col

co2

c03
~ Co4

'—'-Hll'dh-l

(88}

o e | it e

o {1 | i o i g
Las |

S N N N [

L0

ey N p— [ p_—

Course Contents:

LU'mit 1 Salldificstion of Casting:
Concepd of solidification of metals. Homogenoas and heterogeneous mascleation. Growth 6]
mechanism. Sohdificaton of pure metals and alloys, Mechanism of columnar wd
dendrite growth., Conng or Segregation, Solidification tme and Chvorinovis rule,
Concept of progressive and directinnal solidificsions

SR E S T O Y S S L Sy S

Unit 2 Principles of Custing and Risering:
Purpase of the gating system, Components of the gating System and its functions. Design 18]
of the gating System, Different types of gates. Gating rotio and its functions, I.'El‘h'!im




and functions af the riser. Types of risers and their application. Design of the riser - its
shape, Size and location. Use of insilating material and exothermic compounds in risers.
Unit 3 Design of Casting:

Factors 1o be considered in casting design. Design consideration in pattern making,
moulding techniques and core making and sssembly. Cooling stresses and hot spats in | 1]
casting and modification in casting geometry 1o overcome them |
Unit 4 Casting Quality Control: '
Casting defiects and fiactors responsible for them, Different inspection and testing methods
o evaluste ihe casting Quality control activities in & foundry. Salvaging methods of | [6]
defective casting.

Unit 5 {Ferrous) Iron Foundry Practice:

Gray Cast = Chemical Composition and structure of gray cast iron. Moulding, gating and
Risering techniques. Mehting of gray cast iron in induction fumace .Inoculation of gray | [©]
cast iron, Application of gray cast iron castings.

® [ Usité {Nen ferrons) Foundry Praciice:

Aluminum - Composition, properties ind spplication of commaon aluminum alloy casting,
Melting and costing of Al-allsys. Gating and Risering of Al-alloy costing.

Text Books:

I, Materinl science RK Rapput SK Katara and sons - -

2, Material science and engmeering Raghavan Prentice Hall of India, Delli -

1, Material science and engincering Stivastava New age nternational () Lid,

4, Maotgrials and metallorgy OF Khanna Dhanpatrai™, Dr. 5. P Sukhstme, Oncnt

| Lengman, Hydcrabad (2045}
Heferenor Boolks:

I. Metal Casting Principles and Practice- T.V. RamanaRac- New Apge Intcrnational
Publishers

Pinciples of Foundry Technology—P L. Juin- Tata McGraw Hill

Principles of Metal casting - R. Heine andRasenthall, TMH

Principal of foundry technology- P. L. Jaim- Tata MeGraw Hill

ASM Metal Handbook- Vol 4, Casting

Foseco Ferrous Foundryman's Hundbook- John K. Brown- Butterworth Heinemann Pub.
Foundry Technology- Peter Beeley- Butierworth Heinemann Pub.

16
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Micro Electro-Mechanical Systems

METMB PELC Migro Electro-Mechanical Systems -k 3 Croxdlits
Teaching Scheme anhlth:l Scheme
Lecture: 3 hrs'week ontinuous Assessment | ;10 Marks
ontinuous Asscssment 2110 Marks
id Semesier Exam: 30 Marks
Semesier Exam: 50 Marks
Pre-Requisites: -

Course Qutcomes: At the end of the course, students will be able to:

COT fexpiain the concept of MEMS

ol hlilll'l!lt the Micro Matenals used in engineering.

ciol Pumnddfmm fabrication process.

----------

Cod Edmlll].' dufTerent Micro sensors and actuators used in engineering.

[ O3 'II':-I.:I!A.- Microsvstems Design

T T e e

CO6 ra.'pllm Microsystems Design and Packaging.

" Course Contents:

Unit 1: Introduction

Overview of microcléctronics manufacture and Microsysiems technology. Definition -
MEMS materials. Laws of scaling, The multi-disciptinary nature of MEMS. Survey of
materinls ¢entral to micro engincering. Applications of MEMS, mechanical MEMS,
thermal MEMS, micro-opto clectro-mechanical systems, magnetic MEMS, radio
frequency (RF) MEMS, micro Mudic systems, bio and chemo devices, Nanotechnology —
defmition, nanoscale, consequences of the nanoscale for technology and socicty, need and
applicutions of nano electromechanical systems (NEMS)

I8]

Unit 2 Micra Materials
Materials for MEMS - substrate and walers, silicon as o substrate material, crystal
strugture, single crystal and polyerystalling, mechanical properties, silicon compounds,
silicon piezo resistors, gallium arsenide, quarte, piezo-electric crystals, polymers,
packaging materials

[&l

Unir 3: Fabrication Processes:

Bulk micro manufacturing, photolithography, photoresists, stroctural and sserificial
materinls, X-ray and electron beam lthography, Thin film deposition — spin coating,
thermal oxidation, chemical vapour deposition (CVIY), clectron beam evaporation,
sputicring: Doping — diffusion, ion implantation; Exching — wet eiching, dry etching
Surface micromachining, bulk vs surface micromachining, Wafer bonding — glass-friL,

[6]
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| anodic and fusion bending; LIGA process and applicaticns I

R e

Unit 4: Micro sensors and acteators: |
Sensing and actustion, Chemical sensors, Opticalsensors, Pressure sensors, Thermal
sensors — thermopiles, thermistor, micro machined thermocouple probes, thermnl Mow
sensors, MEMS magnetic sensor, Ficzoeleciric matenin] as sensing and actunting elements
= cnpacitancs, piezo-mechanics, Plero-sctustors as grippers, micro grippers, micro 6]
MILOTE, MicTe valves, micro pumps, micro scoelerometers, micro-Muidics, shape memory
ulloy based optical switch, thermally activated MEMS rclay, micro spring thermal |
actuator, data storage cantilever. .

Unit 5:Microsystem Desipn:
Design construinis and selection of matcrials, sclection of manufscturing process, 16]
selection of signal iransduction technique, clectromechanical system and packaging.

Unit &: Microsystems Design and Packaging:

Design considerations, Mechanical Desipgn, Process design, Realization of MEMS
components using iniellisuite. Micro system packaging, Packing Technologies, Assembly | 9]
of Microsystems, Reliability in MEMS,

Text Books:

l. “MEMS and Microsystems Design and Manufacture™ by Tui-Ron Hsu. Tats MeGraw-Hill
Publishing Company L,

2. “Foundation of MEMS™ by Chang Liu. Pearsan Education.

3. Mohamed Gad - el = Hak, “MEMS Handbook™, CRC Press, 2002,

4. Rai - Choudhury P. "MEMS and MOEMS Technology and Applications™, PHI Leusming
Private Limited, 2009.

3, Sabric Solomon, “Sensors Handbook,” Me Grmw Hill, 1998,

&, Murg F Madou, “"Fundamentals of Micro Fabnication™, CRC Press, 2nd Edition, 2002,

Stephen D). Senturia, "Microsystemn Design™, Kluwer Academic Publishers, 15t Ed., 200]

Reference Rooks:

I. Francis EH. Toy mnd Choong \W.0, “Micro fMuidics and Bio mems application”, IEEE
Press New York, 1997,
w\\’mhﬂ]ﬂlﬂl_, Ed., "Mil:l'ﬂﬂwm MEMS”, [EEE Press New York, 1997,

. Nadim, “An introducton to eleciro mechanical Systems Engmneering”,
Tech house, Boston 2000, -
Jutian W.Gardner, Vijay K. Varadan, Osama O, Awadel Karim, “Micro sensors MEMS and
sman Devices”, John Wiby and sons Lid., 2001

B wp




Mechanical Svstem Design

ME 704 PEC Mechanical Systemn Design 300} 3 Credity

Teaching Scheme!

Lecture: 3 hrw'week

Pre-Requisites: Machme Design-1, Machine Design-11
Course Outeames: At the end of the course, stodents will be able 1o

€Ol | Design maching ool gearbox us per standand design guidelines.

CO2 | Design process equipment’s line pressure vessel using IS codes.

CO3 | Design Material handling systems like belt and conveyor.

CCH | Design mechanical system of IC engine and ils components.

CO5 | Optimize the mechanical equipment's like spring, shaft and pear.

| €06 | Make use of DFMA, acsthetics and ergonomics principal during design of system.
Mapping of course oulcomes with program outcomes
Course Program Outcomes
Cutcomes POl POz o3 pos [ ros pos [ Po7 Pos [ poe oo | ooz sor psog
COl 3 3 3 p F i 2
o2 3 3 3 2 | 1
O3 3 3 3 2 2 I
CiOd 3 3 3 r K
CO3 3 3 3 3 2 |
CO 3 3 3 ] 2 . | |
Course Contents: _

" Unit 11 Aesthetics and Ergonomics considerations in design:

Basic types of product forms, Designing for sppeamnce, shape, Design features,
Materials, Finishes, proportions, Symmetry, Contrast efc. Morgon's colour code
Ergonomic considerastions Relation between man, machine and environmental factors.
Diesign of displays and controls. Practical examples of products or equipment using

| Ergonoinics and acsthetic design principles.

161

Unit 2; Design of IC Engine Components

Introdusction 1 selection of material for | C. engine components, Design of cylinder and
Cylinder head, Construction of cylinder liners, Design of piston, Design of piston-pins,
piston rings, Design of connecting rod. Design of crank-shafl and crank-pin.

(6]

Unit 3: Design of Pressure Vessel
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Thick and thin cylinders — Thin cylindrical and spherical vessels , Lame's equation, | [6]
Clavarino's and Bimic's equation, Design of hydrmulic and preumatic cylinders, Auto
frestage and compound cylinders - Gasketod joims in cylindrical vessels, Modes aof
fnilures in pressure vessels., Unfired pressure vessels — Classification of pressure vessels
as per 15, 2825 -1963, Thickness of cylindrical and spherical sbells and design of end
closures as per code, Nozzles and Openings in pressare vesscls - Reinfurcement of
Openings in shell and end chosures. Area compensation method
Unit 4: Machine Tool Gear Box
Introduction 0 machine tool gearboxes, design guidelines and its applications, Buasic
considerations in design of drives, determination of varisble speed range, Graphical
representathon of spoed and structure diagram, ray diagram, Selection of optimum ray [6]
dingram, deviation diagram, Difference between numbers of teeth of successive gears in o
box, Analysis of twelve bx- i
Unit ; Optimom Design
Ohjectives of optimum design, Johnson's Method of Optimiem Desagn (MOD), Adequate
and optimum design. Primary, subsidiary and limit equations, Optimum design with
normal specifications, Optimam design with nosmal apecifications of simple machine [€]
clements like bar, shaft and spring, Introduction to optimum design with redundant
specifications, Introduction to Langrange Multiplier optimization method {Theory only}.
Unit &: Preduct Design
Engincering Design Process: Conssderations of a Good Design, Phises of Design Process
Product Process:  Introduction:  Classification and  Specifications of
Products, Product life cycle, Product mix, Introduction 1o product design, Innovative
thinking. Morphology of design, Conceptual Design, 6]
Design for Manufacturing and Assembly: Methods of designing for Manufactsring and
Assemibly, Designs for Maintinability, Designs for Environment, Product costing, Legal
factors and social issues, Engincenng cthics and issues of socicty related to design of
products,
Text Books
I, Bbandari V, B, “Design of Machine Elements™ 3rd Edition, 2010, Tata MeCeraw
Hill BEducation {(India) Pyt Lid, New Delhi
2 Pl 5. P., “Mechankcal System Design™, 2nd Editbon, 2003, Jaico Publishing House,
Munibas
3. George E. Dicter and Linda C. Schmid, Engincering Design, 4th Ed.. MoGraw Hill
_Higher Education, 2000

Reference Books:

1. Johnson R.C., “Optimum Design of Mechanical Elements” John Wiley and Sons Inc.,
London.

2. Ray T. K., “Mechanical Handling of Materials”, 2003, Asian Book Fvt. Lud., Delhi

3. Rudenko™."Materinl Handling Equipment”, PEACE Publishers, Moscow.

4 (. Pahl. W. Beitr. ). Feldhusen and K -H. Grote “Engineering Design-A Systematic

Approach”, Third Edition, Springer-Verlog 2007

“Design Dot™, P.S.G. College of Technology, Coimbatare.

UTiman D.G., “The Mecharical Design Process™, MeGraw Hill Intemational Editions

John F Harvey, "Theory and Design of Pressire vessels”, CBS publishers and distributors,

Delhi

=1 o

B Willium C. Orthaving, cdpekyg Components Design 1 and 117, Jaico Publishing House,
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Mumbai,

9. Joshi M. V., Mohajani V, V., “Process Equipment Design”, MocMillan India, Lad., Dhethi 10,
15-2825-1969 Code for unfired pressure vessels.

10, §.5.Rao, “Engineering Optimization Theories snd Practice”, New Age Publication, Jrd
Edition.

11, Johison R.C., “Mechanical Design Synthests with Optimisation Applications™, Von
Maostrund-Reynold Publication.
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Cryogenies

METMD PEC Cryogenics 300 3 Credits
Teaching Scheme: ation Scheme:
| ecture: 3 hrs/week i Assessment 1: 10 Marks
2 antinuous Assesiment 2: 10 Marks
id Semester Exam: 30 Marks
nd Semester Exam: 50 Marks

Pre-Requisites: Mathermatics, Heat Transter, Fluid Mechanics, Thermodynamics,
Refrigeration
Course Outcomes: At the end of the course, siudents will be able 1o:

Mapping of course outcomes with program outcomes

Coung Program Oulcomcs
v | o4 | Pos| ros | por| pot | pos jpota] PO froizpson psoz

Ouicomes | ™! |79
col
coz
Col
C4

it 1 a f e i
(]
bl

ik || | Bl | —

Course Conlents:

Unit 1: Introduction to Cryogenic: '

History and development its imporiance, cryogenic femperaturt scale. F'mpmhn_nl‘ (6]
' eryogenic fluids: behavior of materials at low température: propertics of cryogenic fuids;
behavior of materials nt low lemperature: low femperature propertics nfmhmm,
mechanical properties low lemperuture propertics of materials, thermal propertecs, elecinic

Unit 2; Gas Liguefsction Systems _ )
| Introduction 10 refrigeration system and gas lquefaction system Liquefnction systems for | [4)
nl, neom, hydrogen, he

Unit 1 Cryo-Coalers
Wmmmmsmmmlu—mmmmmmm (6]
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Thermodynamically ideal separation systems- properties of mixtures, principles of gas [6]
:irplrlﬂﬁﬂm:lﬂ'mlﬁmwimmﬁud:ﬁnlkﬂﬂdmﬂnmhﬂmqmmufmm_
Mensurement systems for low temperatures measurement of different parameiers M low
temperature like temperature, pressure level mass flow rale etc.

Unit 8: Cryopente Muid storage and transfer systems
Insulation types Dewar vessel, imporiance. Compenents of mansfer sysicm [6]

P

Unit & Application of eryogenic systems
Applications in mechanical, elecincal, food preservation, biclogical and medical, space | [6]
technology ete.

Texl Books:

1. “Cryogenic Systems”, Barron F. Randall, Oxford University Press, New York

2. "Applied Cryogenic Engineering”™,Vance, R. W, and Duke, Isied, W. M., J ohn
Wiley (1962}

1. "Cryogenic Process Engincering™ Klaus D, Timmerhaus, Thomas M. Flynn,
Plemum Publishing Corporation {1989

Reference Books:

1. “Experimental Technigues in low Temperature Physics™, Cary, K White, Claredon Press,
Oxford, (1987

1. “Cryogenic Research and Applications”, Marshall Sitting and Stephen Kidd, D. Van
Mostrund, Inc USA, (1963),

3, “Cryo-Cooler; Fundamentals Par-i”, G. Walker, Plenum Press, New York.

4 “Cryo-Cooler: Fundamentals Pan-11", G. Walker, Plenum Press New York
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Nanotechnology

METIHE FEC Mantechnology Rl 1 Credits
Teaching Scheme: Fulinlthu Scheme:
Lecture: 3 hrv'week ‘ontinows Assessment 13 10 Marks |
ontinuous Assessment 2 10 Marks
id Semesier Exam: 30 Marks
Semester Exam: 50 Marks

Pre-Requisites:- Mone
Course Outcomes: Al the end of the course, students will be abie 1o

H il an uniderstanding uf]m,;l!l scales concepls, nanosirsctures amnd
hnology.
co2 szhln various synihesis and characterization lechniques imvolved in Nanotechnolugy

CO Explain interactions ol molecular scale
co4 vahmte and analyre the mechanical properties of bulk nanostructured metals and

cOs lelllil!ﬂh:h of using nancparticles over conventional methods
CO6_Explain nano behaviors of matcrials as pm industrial aspects gpertions.

Mapping of course outcomes with program oufcomes

Course Pmnnmﬂulm
Dutcomes Ol o2 Pos Pos | Po7 oz | ros oo | PoliPolz 1 psoz
Col I 1 ] 1 2 I 3 I 3 I
0z 3 ) 3 i 2 I 3
H ol | 1 | 3 | 2 | i l I
M | 1 L 3 | 1 i | 3 I
s l 1 I 3 r 2 | |
O 1 1 2 I 1 I I |
Course Contents:
LUmit 1: Scientific Revolutions:
Types of Nanotechnology and Nano machines; the Hybrid nanomaterial. Multiscale
hicrarchical structures built ot of Nano sized building blocks (nano o macro), 6]
Nanomaterials in Natore: Nacre, Gecko, Teeth. Perindic wble, Atomic Strocture,

Molecules and phases, Encrgy, Moleoular aml stomic size Surfoces and dimensional

space: top down and bottom up.




Particles and groin boundaries, sirong Imermolecular forces, Electrosiatic and Vander
Waals forces between surfaces Similaritics and differences between intermolecular and
inter particle forces covalent and coulomb inferactions Interaction polar molecules.
Thermodynamics of self-assembly

(6]

Unit 3: Opportunity st the Nano Scale:
Length and time scule in structures Energy landscapes Inter dynamic aspects of inter
- molecular forces Evolution of band structure and Fermi surface

(6]

Unit 4: Nuno Shapes
Cuanmtum dots, Nano wires, Nano tubes 2D and 1D films Nano and mesopores, micelles
bilayer, vesicles Bio-nano machines, biological membrnes

1

[&]

Unit 5: Infucace of Nano Strocturing
Infleence of Nano structuring on mechanical Opbical, electronic, magnetic and chemical

| propertics Gram size effects on strength of metals Optical properties of quantum dots

[6]

Unlt & Nano Behaviour
Cranntism wires, electronic transport in quanium wires and carbon mano-tubes, magnetic
behavior of singhe domuin particles and nonostructures, surfsce chemistry of Tailored
 monalayer, self-assembling,

6]

Text Boolks:

I, C. Koch, “Nanostructured materinke; Processing, Propertics and Potential
Applications™, Noyes Publications, 2002, York
2, C. Koch, L A Oviudko, 5. Seal and S, Vieprek, “Struchural Nano crystalline
Materials: Fundsmentals and Applications”, Cambridge University Press, 2011,
Referemce Books:

Colloids and Interfaces™, Wiley, 2014,

1. Bharat Bhushon, “Springer Handbook of Nonotechnology™, Springer, 2nd edition, 2006
2. Laurier L. Schramm, “Mano and Microtechnology from A-Z: From Nano-systems to
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Refrigeration and Alr-conditioning Laboratory

Relrigeration and Air-conditioning
METDS PCT Laboratory -2 I Credits
Teaching Scheme: Exsmination Scheme: '
i - nuows Assessment 12 15 Marks
ical: 2 B aeek ontinaons Assessment 2 15 Marks
‘ and Oval Exnmination: 20 Marks

Pre-Requisites: Basic Mochanical Engineening, Thermal Engimeering, Fluid Mechamics, Heat
and Mass Transfer.

Course Dubecomes: Al the end of the course, sludents will be able 1o

el imate conling capacity and coefficient of performance by conducting test on
ur compeession refrigeration systems
co2 quu.-. COP for loe plant

F-.-nluh:ﬂm'l’nﬂumwnp.
Mapping of course outcomes with program sutcomes
Course Program Cutcomes
outcomes 1O po2 Fo3 pos | ros pos mrﬁ-m POs PONID o 12 sl pso2
Co 3 1
co2 3 |2 3 2
CO3 3 13 2 I
i-Ell'E;'l'liﬂllﬂ

Stuily of basic components of simple vapour compression refrigerition syitem.
Study and demonstration of vapour absorption system.

Study of controls in refrigerition system

Trial on vapour compression refrigeration system.

Trial on loe pland.

Study and Trial on beat pump,

Trial on ducted air conhitioning system.

Industrial visit relnted to refrigerstion and alr conditioning system.

A case study of air-conditioning system,

it e BB B b R

Text Books:
L "H!ﬁ'-lltﬂﬂuunil Air ﬂtﬂdlﬂﬂliﬂi" Arora C P, Tata MeCraw Hill




Reference Books:

!

I e

“Principal af Refrigeration™ Dossat Ray J., 5.1 Version, Wiley Eastern Limited, 2000

“Refrigperation and Air-condittoning’ Manohar Prasad, Wiley Eastern Limited, 1983

“Refrigeration and Atr-conditioning™ Stocker W.F. and Jones J.W., McGraw Hill

Intermational editions 1982

“Thermal Environmental Enﬂrtﬂi . Threlkeld J.L., Prentice Hall Inc. New Delhi

*Hmhm_'n :ﬂtﬂnﬁirﬁlﬂm and Air Conditioning”™, Anantmarnyan, Tata MoGraw Hill
icat

Wﬂhﬁimhﬂﬂ Air Conditioning™, Shan Wang, McGraw Hill
ications

“Industrial Refrigeration™, Wilbert Stocker, MeGraw Hill Publications

“Crvogenics s * Randall Barron, Mc Graw Hill Book Co

" ion chillers and Heat Pumps”, Keith Harold, McGraw Hill Publications

10, A £ and ISHRAFE Handbook
I1. ASHRAE, Air Conditioning System Design Manual, 2od edition ASHRAE

- _'_..-'-'

SIT COE. Yadray
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Mechatronics Laboratory
[ MEMs [ pec | Mechatronics Laboratory [ 002 [ I Credi |
Teaching Scheme: Examination Scheme: ]
h = optinaous Assessment |0 25 Marks
F;:::.l; 2 hiw/weck ontinmows Assessment 20 25 Marks
L
Pre-Requisites: Rasic Mechanical Fngineering, Thermal Engineering, Fluid Mechanacs, Hent

ane Magks Transfer.

Canrse Duteomes: Al the end of the course, gudents will he ahle o

001 Develop o preumatic cireudt for a given application
” C02 Develop a Hydrulic circuit for s given application
o xperiment with Programmiag of microcoatroflers and Microprocessor and
shrication of simple mechatronics system.

Mapping of conrse ouleomes with program oulcomes
Course Program Chilcomes

iz 00 po: pos pos |pos pOT POs | PO PO i boiz psol pso
COt 3 I
Co2 HENE 2
cos |3 313 :




IList of Experiments:

e

2mep

AL leest mindmum 6 experiments should be performed from the following list

Minimuom two circuits on Preumatic and Electro-Pneumatics to be developed on Electro
Poeumatic trainer kit

Minimum two circuits on Hydraulics and Electro-hydraulics 1o be developed on
Hydraulic trainer kit

Programming of Microprocessor and Microcontroller

PLC Programming on [ndustrial Applications based on Timers, Counlers

5. Fabnication of Simple Mechatronics working project by a group of 4 students using

Hardware and suitshle softwane.

Assignment on SCADA and MEMS.

Case study on Mechatronics system by a group of 04 students.

Industrial visit 1o study Mechatronics system application and submissson of visit report
. Speed control of vamnous types of Electrical Motors

=

i
4.

ullluh.

1.
1,

Antony Espossito, “Flid power with Applications ®, Pearson, Sixth Edition., 2003,

W. Bolion, “Mechatronics: Electronsc Control Systems in Mechanscal and Electrical
Engincering”™ - PreatsceHall - 2013 - 5 1h Edidon Smgh, Shio Kdmar,

Inchsserial [nstrumentation and Control, Tata MeGraw-Hill Edscation, 2010

Mikell P Groover, “Automation Production Systems and Computer- Inegrated
Manufscturing " Pearson Education, New Delhi, 2001,

-

- Reference Books:

L.
2. Mechotromics - Mahalik, TATA McCiraw Hill
3, Mikell P Grooves, "Industrinl Robots = Techoology Programmes and Applications”,

Mechntronses — 'W. Bolvon, Peamon education

MeGraw HIll New York, USA. 2000,

Mechatronics ~ Appu Kuniam, Oxford publications

Introduction to PLC programaming, NITT,

Progranimable legical controller, Hackworih, Pearson Educatson

Programmable logical contraller, Reis Webb, Prentice Hall

Mecharonecs and Microproceesor by Rumchandrn Willey sbin

Mechatronics © Integrated Mechanical Electronic System by Ramchandrn Willey lndis

Iﬂ. Programmable logical controller, 3¢ Gary Danning Cenpage Learzing

11. Mechatronics Source Book by N C Braga Cengage Leamning

12, Fluikl Pewer with Appliestions by Anthony BEapoaiio - Pearsan Educatbon 2000.
13, Power Hydraubics by Michael J, Prinches and Ashby 1. G, - Prentice Hall, 1989




Simulation Labaratory

METOT rCC Simulation Laboratory 0-4)-2 I Credits
Teaching Scheme: Examination Scheme:
.
Fractical: 2 hriweek Continuous Assessment 1: 25 Marks
Continuous Aszessment 20 15 Marks

Pre-Requisites: Engincering Craphacs
Cowrse Outeomes: At the end of the coorse, studenits will be able b

COl  |(Annlvee mechanical components for generntive design
Lo 02 Fa]\':'m: structuril analysis problems using CAE software.

ol F.u1-.-:u-.¢ thermal analysis problems using CAF software.

Mapping of course outcomes with program oatcomes

Course Program Owulosmes
Outcomes o1 Po2 o3 pod [ ros poe |po7 pos [ros polo | poLipon2 psor pso2
COl 2 i I 3 r 2 11
co2 I d 1.1 3 i 2 11
Co3 3 3 | 313 312 2 11
List af Practical's:
] l. Cenerative design optimizstion for any four mechanical components using switable
software

r X anﬁzmﬂmﬁupmmmumﬂmpmem
1. Minimum 2 thermal analysis problems (o be solved using a CAE software.
4. Minimum 2 casting simulation problems o be solved using o costing simulntion softoane.

SIT COE Yadray
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Capstone Project Phase 11

RO RO Capstone Project Phase [ Q=8 4 Credits
Teaching Scheme:  Examination Scheme:
Lectare: - oatinuous Assesument 10 25 Marks
Practicnl: 2 hrs)week ontinuoie Assesament 2: 25 Marks

Semester Examination: 50 Marks

Pre-Regquisites: Basic Knowledge of Core Mechanical Engincening Subjects
Course Dutcomes: At the end of the course, students will be ahle to:

C0Ol  Jdentify real life problem and feasibility of solution 1o the problem

CO2  |Analyze and optimize solutions to real life problems with mdividual end team work

CO3 [improve professional ethics and communication skill and engage with environment

Mapping of course outoomes with program oulcomes

Course Progrom Chifcomes
T ko2 pox ot | pos bos |ror ko | roe Poto rm boi2 psot psoz
ol HERIEDE 5
oz 13 3 3
03 T |3 7 7
Term Work:

1. At the end of thind year, student huve o form project batch of mintmum 3 and maximum 3
students

2. At the end of semester student have 10 submit project phase-1 report foe POE
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Industrial Case Studies (Seminar)

PRCUOT FROY Induastrial Case Studies (Semimnar) I ==} 1 Credn
Teaching Scheme: Exumination Scheme:

fure: - ontinuows Assessment 1 15 Marks
t:cﬂmmmﬂﬂwmi ontinaos Assemment 20 15 Marks
| Semcster Bxame 2 Marks
Pre-Requisites:

Coarse Dutcames: Al the end of the course, students will be able to:

a well-organieed case stuchies report emploving elements of 1echmcal writing]
and critical thinking,
Demonsirate the obility 1 describe, interpret and analyze technical issues and
03 develop competence in preseniing.

o2

Mapping of course outcomes with program sanlcomes

Course Progiram Cutcomes
PO
b —— oI Lﬂ: h’ﬂ! L('H Fﬂﬁi’m Fﬂ‘.l'h.lﬂ POs POID I E‘ﬂl!bﬁ]tbﬂﬂ!
Col 2 3 2
Co2 3 3 2
03 3
Course Contents

The Mechanical Engincening Cases group belioves that through industrial case studics,
sindents will improve their ability 0 learn and retain concepts in their counses, on work terms
and m their professonal lives. One of the best menns o create case studics 13 by convertimg them
from student-generated work reports, As 3 result, It s in our best interest Lo ensure that work
reports submitted to our group contnin an adequate design process und topics that align with
lopics that professors have suggested would benefit from case studies, We also believe that
students will benefit by having suggestions for work term repart lopics.

The stuclent has to select o Serminar fopic’'Case Stodies work based on topic of mterest,
Periodically the implomentation will be evalusted by the project guide. The work stans afier
sixth semester and evaluated in the seventh semester. The end of cach semester student will be
evaluated by depantmental committes faculty sssigned by HOD.

s

- g
O
i
/ﬁﬂ
Machanical Engineering Dept.

SIT COE. Yadrav




Studenits are sugpesied (o choose seminar’ case study areas in following areas

|. Thermal engineering problems like losses in stcam turbines, waste hest recovery m
thermal power plants by visiting any Sugar industry

2. Force analysis of structures and structural components by visiting any design company

depariment/civil constructional sites

Mlechanical design components of Textile indusiry

Design of Gating system in any foundry by using Autocast Software

Quality related issues problem and solution in eny Mechanical Industry

Production related issues problems and solutions 1n any Mechamcal Industry

Foundry problems and its analysis by visiting any foundry

Detailed Design methedology of any real field component from mdustry

. Murketing strolegics applicd 1o any product by visiting any industry

I'I:l Case studies on HVAC hike design of air condifioning system

11, Degign of Solar PV SystemSolar Energy relsted problems and solutions by visiting any
industry

12, Design and development of robotic arm for any industry

13, Use of Industry 4.0 by visiting any indusiry

14. Account and Finance management related issues and its sohstion by visiting any imdustry

o A s e

Apart from this students can choose any relevant topic which is relevant 1o industry
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Values and Ethics

METOR MC Vilues and Ethics 100 Audit
eaching Scheme: Eanminathon Scheme:
ecture; -2 hrs./week Continuous Assessment 12 235 Marks

r'_'aur.lnumn Asvessment 2: 25 Marks

Pre-Requisites:
Course Outcomes: At the end of the course, students will be able to:

" COl | Relate the Ethics and Human interface

CO2 | Improve Attitude, Morals, Aptity

eIt R A B T N L —

Dristinguish between values and skills, huppiness and accumulation of physical
CO3 | facilities, the Seif and the Body, Intention and Competence of an individual, ete.

Explain the sigmificance of value inputs in & classroom and start spplying them in
their life and profession

Develop Publication ethics

g9 ¢

Develop Business ethics i professional carsers

Mapping of course outcomes with program onteomes

Course Program Cutcomes

=

bor oz or Fos | roskos | rorbor | ros boie P’Lmﬂam
7 3
3

d

il i
| i | ot | i | i

Course Contents:

Undt 1 Ethies and Human Interface

Ethics and Human Isterfece, Essence, determinanis and consequences of Ethics in
human actions; Dimensions of ethecs; ethics in peivate apd public refationships Human
Values - lessons from the lives amd teachings of great leadems, reformers and
sdministrators, Role of famaly, society in imculcating values, role of cducational
institutions in inculcating valwes

[4]

Unit 2: Attitude, Morals, Aptitude, Integrity towards Society
Attitade: conlent, structure, function, Attitude and its influence and relation with thought

and behavior, ﬂ_p;mms: md: ﬁ;m-du-.nuj values lowards socwety , integrity, impartiality




and nor-partisanship, empathy, tolerance and compassiom lnﬂuﬂ!;m

Unii 3:Understanding Harmony in the Human Belng - Harmony in Myself
lhh-mﬂughmmbﬁn;unm:hmuIMluml ‘I’ and the material *Body’,
Understanding the needs of Self (') and “Body', Understanding the Body as an
matrument of ‘1" {1 being the doer, seer and enjover}, Understanding the chamcteristics
_and activities of "1 and harmony in *1°, Programs to_ensure Sanyam and Swasthya

14

Unit 4: Value Education:

Need, Guidclines, content and process for Value Education, Self Explorstion-; Natural
Acceptance and  Experientinl  Validation, Continuous Happiness and Prosperity,
Relstionship and Physical Facilities, Method to fulfill the above human aspirstions:
understanding and living in harmony at various levels,

(4]

Unit &: Publication Ethics

Publication Ethics: Introduction. Scope snd importance, Best practices/standards
itiatives and Gaidelines: COPE, WAMEgle, Conflict of Interesi. Publication
Misconduct: definition, concept, problems that lead o unethical behavior and Viee
versa, complaints and appeals.

[4]

Unit 6: Business Ethics

Ethics - Meaning. Importance, and Types of Ethics, Mature and Relevance to Business
ethics, Values and Animdes of Professional Engincers, Seven Principles of Public Life,
Ethics in Business: Features, Principles, Need and Importance, Improving ethical
behavior in Busimess

[4]

Teat Boaks:

I, KR Gaur, B Sangsl, G P Bagaria, 2009, A Foundation Course in Human Values and

Professional Ethics.

2. M Govindrajrun, 8 Natrajan and V.5. Senthil Kumar, Engincering Ethics (including Human

Values), Enstern Economy Edition, Prentice Hell of India Lid.

3. Neernj Kumar, “Lexicon for Ethics, Integrily and Aptitude™, Chronicle Publication, 2016,
4. Santosh Ajmcra, Nand Kishor Reddi, "Erhics - Integrity and Aptitude”, Tata Me Graw Hill

Publication, 2014,

3. M. Karthikeyan=Ethics, Integrity and Aptitude™, Tata Me Graw Hill Publication, 201 5.

Reference Books:

l. m lilich, 1974, Encrgy and Equity, The Trinity Press, Worcester, and Harper Colling,
1. :'lu HTrinﬂlh'l-' 2003, Human Vlhnﬂmﬂmhtu:mmm Pubimhers,
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