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B.Tech.– IVYearI Semester 
 

 

 

S.No. Category Title L T P Credits 

1 Professional Core CAD/CAM 2 0 0 2 

2 
Management 
Course-II 

Operations Research 2 0 0 2 

3 Professional Core CAD/CAM Lab 0 0 2 1 

4 Professional Elective Professional Elective-IV 3 0 0 3 

5 Professional Elective Professional Elective-V 3 0 0 3 

 

6 

 

Open Elective- III 

1. Finite Element Methods 
2. Introduction to Mechatronics 

3. Product design and development 

4. Advanced Materials 

5. Introduction to Smart Manufacturing 

 

3 

 

0 

 

0 

 

3 

 

7 

 

Open Elective-IV 

1. Optimization Techniques 

2. Advanced Manufacturing Processes 

3. Total Quality Management 

4. Operations Management 
5. Energy Auditing 

 

3 

 

0 

 

0 

 

3 

8 
Skill Enhancement 
Course 

Mechatronics Lab 
0 0 4 2 

9 Audit Course Constitution of India 2 0 0 - 

 
Internship 

Evaluation of Industry 
Internship 

- - - 2 

Total 18 0 06 21 

 

 

Professional Elective-IV 

5. Mechatronics 
6. Computational Fluid Dynamics 

7. Functional Materials and Applications 

8. Drives and Actuators for Robotics 

9. Transducers for instrumentation (nptel course) 

 

 

Professional Elective-V 

5. Hydrogen and Fuel Cell Technology 
6. Smart Manufacturing 

7. Autonomous Systems 

8. Embedded Systems and Programming 
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B.Tech.–IVYearII Semester 
 

 

 

S.No. Category Title L T P Credits 

1 PR Internship and Project - - 24 12 
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IV Year I Semester CAD/CAM L T P C 

2 0 0 2 

 

Course Objectives :The student will acquire the knowledge 

 IntroducefundamentalsofCAD/CAMandcomputergraphicsusedinproductdesign. 

 Explainwireframeandsurfacemodelingtechniqueswiththeirapplications. 

 Provide understanding of solid modeling and basics of CNC part programming. 

 Introduce group technology concepts and flexible manufacturing systems. 

 Explaincomputer-integratedmanufacturingsystemsandprocessplanning strategies. 
 

UNIT CONTENTS 

UNIT– 1 INTRODUCTION: Fundamentals of CAD, CAM, Automation, design process, 

Application of computers for design, Benefits of CAD, Product Design and 

CAD- Comparison, benefits of using CAD in product design and product 

development cycle. 

COMPUTER GRAPHICS :Raster scan graphics coordinate system, database 

Structure for graphics modeling, transformation of geometry, 3D transformations, 

mathematics of projections. 

UNIT– 2 WIRE FRAME MODELING: Definition, advantages, dis-advantages, wire 

frame entities- analytic entities and synthetic entities. 

SURFACE MODELING: Definition, advantages, disadvantages, surface 

entities-analytic entities and synthetic entities. 

SOLID MODELING: Definition, constructive solid geometry, advantages, 

modeling entities. Curve representation: Implicit and explicit forms of straight 

line, circle, ellipse, cubic spline and Bezier curve, differences between Bezier 

curve and, cubic spline curve and Introduction to Data exchange formats. 

UNIT– 3 PART PROGRAMMING: NC, NC modes, NC elements, CNC machine tools 

and their applications, Parts and power transmission in CNC machine tools, 

features of Machining center, turning center, CNC Part Programming: 

fundamentals, manual part programming methods, Computer Aided Part 

Programming- APT language, simple problems in manual part programming and 

Computer Aided Part Programming. Direct Numerical Control, Adaptive Control. 

UNIT– 4 GROUP TECHNOLOGY: Part family, coding and classification, Optiz and 

MICLASS classification system, benefits of group technology - production flow 

analysis, types and advantages. 

FMS: Introduction, types of FMS, Equipment, Tool management systems, 

Layouts, FMS Control. 

UNIT– 5 COMPUTER INTEGRATED MANUFACTURING SYSTEMS: Types of 

Manufacturing systems, machine tools and related equipment, material handling 

systems, material requirement 

planning,MRP,Enterpriseresourceplanning,computercontrolsystems,humanlaborin

manufacturingsystems,CIMS 
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benefits, computer aided quality control, Computer aided processes planning – 

variant process planning and generative process planning-Implementation 

considerations. 

 

 

TEXT BOOKS: 

1. Automation,Productionsystems&ComputerintegratedManufacturing/M.P. 

Groover /Pearson Education 

2. Mastering CAD/CAM/Ibrahim Zeid /McGraw-Hill 

 

REFERENCES 

1. CAD/CAM Principles and Applications/PN Rao/ McGraw-Hill 

2. Principles of Computer Aided Design and Manufacturing/Farid  Amirouche / Pearson 

3. Computer Numerical Control Concepts and programming/ WarrenS Seames/ 

Thomson learning, Inc 

4. Product manufacturing and cost estimation using CAD/CAE/ KuangHua 

Chang/Elsevier Publishers 

Course Outcomes : At the end of  the course ,student will be able to 
 

CO1 Describe the role of CAD in design and apply geometric transformations in 

graphics. 

CO2 Distinguish between modeling types and model basic wire frame and surface 

geometries. 

CO3 Create solid models and generate simple CNC part programs using manual and APT 

methods. 

CO4 Classify parts  using coding systems and explain FMS layouts and control systems. 

CO5 DescribecomponentsofCIMSanddifferentiatevariantandgenerativeprocess planning. 
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IVYear ISemester OPERATIONSRESEARCH L T P C 

2 0 0 2 

 

Course Objectives: The student will acquire the knowledge 

 Introduce the fundamentals of operations research and linear programming 

techniques. 

 Teach optimization in transportation,assignment, and sequencing problems. 

 Explain models for replacement strategies and decision-making using gametheory. 

 Provide knowledge on queuing models and inventory control techniques. 

 Introduce dynamic programming principles and simulation modeling. 
 

UNIT CONTENTS 

UNIT– 1 INTRODUCTION - definition– characteristics and phases – types of 

operation research models – applications. 

LINEAR PROGRAMMING: Linear programming problem formulation – 

graphical solution – simplex method – artificial variables techniques -two– 

phase method, big-M method – duality principle. 

UNIT– 2 TRANSPORTATION PROBLEM: Formulation – optimal solution, 

unbalanced transportation problem – degeneracy, assignment problem – 

formulation – optimal solution - variants of assignment problem- travelling 

salesman problem. 

SEQUENCING – Introduction – flow –shop sequencing – n jobs through 

two machines – n jobs through three machines – job shop sequencing – two 

jobs through ‘m’ machines. 

UNIT– 3 REPLACEMENT: Introduction – replacement of items that deteriorate with 

time – when money value is not counted and counted – replacement of items 

that fail completely, group replacement. 

THEORY OF GAMES: Introduction – mini. max (max. mini) – criterion 

and optimal strategy – solution of games with saddle points – rectangular 

gameswithoutsaddlepoints–2x2games–dominanceprinciple–mx2& 
2x n games-graphical method. 

UNIT– 4 QUEUEING THEORY: Introduction – single channel – poison arrivals – 

exponential service times – with infinite population and finite population 

models– multichannel – poison arrivals – exponential service times with 

infinite population single channel. 

INVENTORY CONTROL : Introduction – single item – deterministic 

models – purchase inventory models with one price break and multiple price 

breaks – shortages are not allowed – stochastic models – demand may be 

discrete variable or continuous variable, Instantaneous demand and 

continuous demand and no set up cost.ABC & VED Analysis. 

UNIT– 5 DYNAMIC PROGRAMMING: Introduction–Bellman’sprinciple of 

optimality – shortest path problem. 

SIMULATION:Definition–types of simulation models–phases of simulation– 

applications of simulation – inventory problems 



SRI VASAVI INSTITUTE OF ENGINEERING & TECHNOLOGY 

An Autonomous Institute 

DEPARTMENT OF MECHANICAL ENGINEERING 

Academic Year:2026-27 

 (R23 – IV-YEAR COURSE STRUCTURE & SYLLABUS)  

 

 

 

Text Books: 

1. Operations Research-An Introduction/HamdyATaha/Pearsonpublishers 

2. OperationsResearch–Theory&publications/S.D.Sharma-

Kedarnath/McMillanpublishers India Ltd 

References: 

1. Introduction to O.R/Hiller&Libermann/TMH 

2. OperationsResearch/A.M.Natarajan,P.Balasubramani,A.Tamilarasi/PearsonEducation. 

3. Operations Research:Methods&Problems/MauriceSaseini,ArhurYaspan& Lawrence 

Friedman/Wiley 

4. Operations Research/R.Pannerselvam/PHIPublications. 

5. Operations Research/Wagner/PHIPublications. 

6. Operation Research/J.K.Sharma/MacMilanPubl. 

7. Operations Research/Pai/Oxford Publications 

8. Operations Research/S Kalavathy/Vikas Publishers 

9. Operations Research/DSCheema/UniversityScience Press 

10. Operations Research/Ravindran,Philips,Solberg/Wileypublishers 

 

 

CourseOutcomes:At the end of the course,student will be able to 
 

 

 

CO1 Formulate and solve linear programming problems using graphical and simplex 

methods. 

CO2 Solve transportation,assignment,and sequencing problems for efficient operations. 

CO3 Analyze replacement scenarios and determine optimal strategies using game theory. 

CO4 Apply queuing theory and inventory models to optimize service and stock 

management. 

CO5 Solve multi stage decision problems and apply simulation to real-life systems. 
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IV Year I Semester CAD/CAM LAB 
L T P C 

0 0 2 1 

Course Objectives :The student will acquire the knowledge 

 Introduce students to simulation-based analysis of structural, thermal, and vibrational 

behavior using FEA tools. 

 Provide practical knowledge of CNC part programming for lathe and milling 

operations. 

 Familiarize students with CAM software for automatic tool path planning and G-code 

generation. 

 Introduce the concepts and workflow of rapid prototyping using 3D printing machines. 

 Enable students to simulate and visualize the 3D printing process through online 

virtual labs. 

 

Note: Student shall perform atleast three experiments from each section 
 

List of experiments 
1. Experiments to determine stresses, deflection, natural frequencies ,harmonic analysis, 

HT analysis and buckling analysis. 

a) Determination of deflection and stresses in 2D and 3D trusses and beams. 

b) Determination of principal and Von-mises stresses in plane stress,plane strain and 

axisymmetric components. 

c) Determination of stresses in 3D and shell structures (at least one example in each 

case) 

d) Estimation of natural frequencies and mode shapes, harmonic response of 2D 

beam. 

e) Steady state heat transfer analysis of plane and  axisymmetric components. 

f) Buckling analysis 

2. Study of CNC part programming fundamentals and write part programmes for simple 

components on CNC lathe and Mill and Study of RP machine. 

A. CNC part programming for turned components 

(i) Plain turning and facing 

(ii) Step Turning Operation 

(iii) Taper turning 

B. CNC programming for milled components 

(i) Circular interpolation 

(ii) End milling 

(iii) Pocket milling 

3. Automated CNC Tool path and G-Code generation using CAM packages. 

4. Study and demonstration of RP machine-creation of simple parts. 

5. Virtual 3D Printing Simulation lab using V labs. 

https://3dp-dei.vlabs.ac.in/List%20of%20experiments.html 

 

 

 

 

 

 

https://3dp-dei.vlabs.ac.in/List%20of%20experiments.html
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CONTENTS 

3. Experimentstodeterminestresses,deflection,natural frequencies,harmonic 

analysis, HT analysis and buckling analysis. 

a) Determinationofdeflectionandstressesin2Dand3Dtrussesandbeams. 

b) DeterminationofprincipalandVon-misesstressesinplanestress,planestrain and 

axisymmetric components. 

c) Determination of stresses in 3D and shell structures (at least one example in each 

case) 

d) Estimationofnaturalfrequenciesandmodeshapes,harmonicresponseof2D beam. 

e) Steadystateheattransfer analysisofplaneandaxisymmetric components. 

f) Bucklinganalysis 

4. Studyof CNC part programming fundamentals and write part programmes for simple 

components on CNC lathe and Mill and Study of RP machine. 

C. CNC part programming for turned components 

(i) Plain turning and facing 

(ii) StepTurning Operation 

(iii) Taper turning 

D. CNC programming for milled components 

(i) Circular interpolation 

(ii) End milling 

(iii) Pocket milling 

 

6. Automated CNC Toolpath and G-Code generation using CAM packages. 

 

7. Study and demonstration of RPmachine-creation of simpleparts. 

8. Virtual 3D Printing Simulation lab using Vlabs. 

https://3dp-dei.vlabs.ac.in/List%20of%20experiments.html 

https://3dp-dei.vlabs.ac.in/List%20of%20experiments.html
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Course Outcomes : Attend of the course, student will be able to 
 

 

 

CO1 Perform structural, thermal, and buckling analyses using FEA and interpret 

stress, deflection, and frequency results. 

CO2 Develop and execute CNC part programs for basic lathe and milling operations. 

CO3 GenerateoptimizedCNCtoolpathsandG-codesusingCAMpackagesfor given 

part geometries. 

CO4 Createanddemonstrate simple3Dmodels usingRP machines. 

CO5 Performandanalyzevirtual3Dprintingexperimentsusingonlinesimulation 

platforms. 
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IVYearISemester MECHATRONICS 

(ProfessionalElective-IV) 

L T P C 

3 0 0 3 

 

CourseObjectives:The studentwill acquirethe knowledge 

 Introducethefundamentals,components,andsensortechnologiesinmechatronic systems. 

 Familiarizestudentswithsolid-statedevicesandanalogsignalconditioning techniques. 

 Provide understanding of fluid-based and mechanical actuation systems in 

automation. 

 Introducedigitalcontrolsystems,microcontrollers,andPLCsinmechatronicapplications. 

 Teachinterfacingtechniques,dataacquisition,anddigitalsignalprocessingin mechatronic 

systems. 
 

UNIT CONTENTS 

UNIT– 1 MECHATRONICS SYSTEMS: Elements & levels of mechatronics system, 

Mechatronics design process, system, measurement systems, control systems, 

microprocessor-based controllers, advantages and disadvantages of mechatronics 

systems. Sensors and transducers, types, displacement, position, proximity, 

velocity,motion,force,acceleration,torque,fluidpressure,liquidflow,liquid 
level,temperatureandlight sensors. 

UNIT– 2 SOLIDSTATEELECTRONICDEVICES:PNjunctiondiode,BJT,FET, 

DIAC,TRIACandLEDs.Analogsignalconditioning,operationalamplifiers, noise 

reduction, filtering 

UNIT– 3 HYDRAULICANDPNEUMATICACTUATINGSYSTEMS:Fluidsystems, 
Hydraulic systems, and pneumatic systems, components, control valves, electro- 

pneumatic, hydro-pneumatic, electro-hydraulic servo systems. Mechanical 

actuating systems and electrical actuating systems – basic principles andelements. 

UNIT– 4 DIGITAL ELECTRONICS AND SYSTEMS: Digital logic control, 

microprocessorsandmicrocontrollers,programming,processcontrollers, 

programmable logic controllers, PLCs versus computers, application of PLCs for 

control. 

UNIT– 5 SYSTEMANDINTERFACINGANDDATAACQUISITION:Data 
Acquisition Systems, Analog to Digital and Digital to Analog conversions; 

Digital Signal Processing – data flow in DSPs, block diagrams, typical layouts, 

Interfacing motor drives. Design of mechatronics systems & future trends. 

 

 

 

TextBooks: 

1. MECHATRONICSIntegratedMechanicalElectronicsSystems/KPRamachandran, 

GK Vijaya Raghavan& MS Balasundaram/WILEY India Edition 
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References: 

2. Mechatronics/SmailiA,MradF/ OxfordHigher Education,OxfordUniversity Press 

3. MechatronicsSource Book/NewtonCBraga/ThomsonPublications, Chennai. 

4. Mechatronics–N.Shanmugam/Anuradha AgenciesPublishers. 

5. MechatronicsSystemDesign/Devdasshetty/Richard/Thomson. 

6. Mechatronics/M.D.Singh/J.G.Joshi/PHI. 

7. Mechatronics – Electronic Control Systems in Mechanical and Electrical Engg. 4th 

Edition / W. Bolton/ Pearson,2012 

8. Mechatronics–PrinciplesandApplication/GodfreyC.Onwubolu/Elsevier, Indianprint 

 

CourseOutcomes:Attheendof thecourse,studentwillbeable to 
 

 

 

CO1 Explainthestructureofmechatronicsystemsandidentifyvarioussensorsusedfor 

measurementand control. 

CO2 Describetheworkingofelectronicdevicesandapplyanalogsignalconditioning 

usingoperationalamplifiers. 

CO3 Analyzehydraulic,pneumatic,andelectromechanicalactuationsystemsandtheir 

components. 

CO4 Developbasiccontrollogicusingmicroprocessors,microcontrollers,andPLCs. 

CO5 Implementdataacquisition,signalprocessing,andmotordriveinterfacinginamechatronic 

setup. 
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IVYearISemester COMPUTATIONALFLUIDDYNAMICS 

(ProfessionalElective-IV) 

L T P C 

3 0 0 3 

 

CourseObjectives:The studentwill acquirethe knowledge 

 IntroducePDEclassification,fundamentalfluidflowequations,andbasicnumerical solution 

techniques. 

 Explaindimensionlessmomentumandenergyequationsandfinitedifference applications in 

heat transfer. 

 Introducediscretizationmethods,consistency,andstabilityinfinitedifferencefluid flow 

modelling. 

 Provideunderstandingofwave equation stabilityand finite volumemethod inCFD. 

 IntroduceFEMformulationanditsapplicationto1Dand2Dfluidflowandheattransfer 
problems. 

 

UNIT CONTENTS 

UNIT– 1 CONSERVATION PRINCIPLES: Introduction, conservation of mass, 

Newton’s second law of motion, expanded forms of Navier-stokes equations 

(Derivation),conservationofenergyprinciple,specialformsoftheNavier-stokes 

equations. 

APPLIED NUMERICAL METHODS: Solution of a system of simultaneous 

linearalgebraic equations, iterative schemesofmatrix inversion,direct methods 

formatrixinversion,directmethodsforbandedmatrices,TDMA–Algorithms. 

UNIT– 2 CONDUCTION AND CONVENTION: Steady flow, dimensionless form of 

momentum and energy equations, stokes equation, conservative body force 

fields, stream function -vorticity formulation. 

Finite difference applications in heat conduction and convention –heat 

conduction, steady heat conduction in a rectangular geometry, transient heat 

conduction, finite difference application in convective heat transfer, closure. 

UNIT– 3 EXPLICITANDIMPLICITMETHODS: Finite differences,discretization, 

consistency,stability,andfundamentalsoffluidflowmodelling:introduction, 

elementaryfinitedifferencequotients,implementationaspectsoffinite-difference 

equations, consistency, explicit and implicit methods. 

UNIT– 4 INTRODUCTIONTOFIRSTORDERWAVEEQUATION:Stabilityof 

hyperbolic and elliptic equations, fundamentals of fluid flow modelling, 

conservative property, the upwind scheme. 

FINITE VOLUME METHOD: Approximation of surface integrals, volume 

integrals,interpolationanddifferentiationpractices,upwindinterpolation,linear 

interpolation and quadratic interpolation. 

UNIT– 5 FINITE ELEMENT METHOD: Introduction – Weighted Residual and 

Variational Formulations – Rayleigh-Ritz Method – Interpolation – One 

dimensional and Two dimensional regions – Error Control – Applications of 

FEMtoOnedimensionalProblems(SteadyandTransient)–Twodimensional 
problems 
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TextBooks: 

1. Numericalheat transferandfluidflow/SuhasV.Patankar/Butter-worthPublishers 

2. Computationalfluiddynamics-Basicswithapplications/John.D.Anderson/McGraw 

Hill. 

 

References: 

1. ComputationalFluidFlowandHeatTransfer/Niyogi/PearsonPublications 

2. IntroductiontoCFD:FiniteVolumeMethod–H.VersteegandW. Malalasekahara 

3. FundamentalsofComputationalFluid Dynamics/TapanK.Sengupta/UniversitiesPress. 

4. Computationalfluiddynamics:Anintroduction,3rdedition/John.FWendt/Springer 

publishers 

CourseOutcomes:Attheendof thecourse,studentwillbeable to 
 

 

 

CO1 Derive governing equations of fluid flow and apply numerical methods like TDMA 

for solving linear systems. 

CO2 Analyzesteady/transientheatconductionandconvectiveproblemsusingfinitedifference 

techniques. 

CO3 Apply finitedifferencemethodsandassessconsistency andstability ofnumerical 

schemes. 

CO4 Analyze stabilityand implement interpolation schemes using finite volume methods 

for fluid flow problems. 

CO5 SolvefluidflowandheattransferproblemsusingFEMwithappropriate interpolation and 

error control techniques. 
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IVYearISemester 
FUNCTIONALMATERIALSAND 

APPLICATIONS 
(ProfessionalElective-IV) 

L T P C 

3 0 0 3 

 

COURSEOBJECTIVES:Thestudent willacquirethe knowledge 

 Introducecrystalstructures,defects,anddeformationmechanismsinmaterials. 

 Explain electrical and magnetic behavior of materials using classical and quantum 

theories. 

 Provideunderstandingof semiconductorphysicsandchargetransport mechanisms. 

 Exploreopticalbehavior ofmaterialsandprinciplesbehindoptoelectronic devices. 

 Introduce quantum phenomena in nanomaterials and their application in electronics 
and photonics. 

 

 

UNIT CONTENTS 

UNIT– 1 CRYSTALLOGRAPHY: Crystal structures: BCC, FCC and HCP – 

directionsandplanes-linearandplanardensities–crystalimperfections-edge and 

screw dislocations – grain and twin boundaries - Burgers vector andelastic 

strain energy- Slip systems, plastic deformation of materials - Polymorphism – 

phase changes. 

UNIT– 2 ELECTRICALANDMAGNETICPROPERTIESOFMATERIALS: 

Classical free electron theory - Expression for electrical conductivity – 

Thermal conductivity, expression - Quantum free electron theory: Tunneling– 

degenerate states – Fermi- Dirac statistics – Density of energy states –Electron 

in periodic potential – Energy bands in solids – tight binding approximation - 

Electron effective mass – concept of hole. Magneticmaterials: Dia, para and 

ferromagnetic effects – paramagnetism in the conduction electrons in metals – 

exchange interaction and ferromagnetism – quantum interference devices – 

GMR devices. 

UNIT– 3 SEMICONDUCTORS AND TRANSPORT PHYSICS: Intrinsic 

Semiconductors – Energy band diagram – direct and indirect band gap 

semiconductors – Carrier concentration in intrinsic semiconductors – extrinsic 

semiconductors - Carrier concentration in N-type & P-type semiconductors – 

Variation of carrier concentration with temperature – Carrier transport in 

Semiconductors: Drift, mobility and diffusion – Hall effect and devices – 

Ohmic contacts – Schottky diode 

UNIT– 4 OPTICAL PROPERTIES OF MATERIALS: Classification of optical 

materials – Optical processes in semiconductors: optical absorption and 

emission, charge injection and recombination, optical absorption, loss and 

gain. Optical processes in quantum wells – Optoelectronic devices: light 

detectors andsolar cells –lightemittingdiode –laserdiode -opticalprocesses 

inorganicsemiconductordevices–excitonicstate–Electro-opticsand 
nonlinearoptics:Modulators andswitchingdevices– plasmonics. 
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UNIT– 5 NANOELECTRONIC MATERIALS: Quantum confinement – Quantum 

structures – quantum wells, wires and dots – Zener-Bloch oscillations – 

Resonant tunneling – quantum interference effects - mesoscopic structures - 

Single electron phenomena – Single electron Transistor. Semiconductor 

photonic structures – 1D, 2D and 3D photonic crystal. Active and passive 

optoelectronicdevices–photoprocesses–spintronics–carbonnanotubes: 
Propertiesand applications. 

 

TEXT BOOKS: 

1. V.Raghavan. Materials Science and Engineering: A First Course, Prentice Hall India 

Learning Private Limited, 2015. 

2. S.O.Kasap,Principlesof ElectronicMaterialsand Devices,Mc-GrawHill,2018. 

3. JaspritSingh, SemiconductorDevices: BasicPrinciples,Wiley(India), 2007. 

4. JaspritSingh, Semiconductor Optoelectronics: Physics and Technology, Mc-

GrawHill India (2019) 

5. G.W.Hanson.FundamentalsofNanoelectronics. PearsonEducation(IndianEdition), 

2009. 

REFERENCES: 

1. R.Bala subramaniam, Callister’s Materials Science and Engineering. Wiley (Indian 

Edition), 2014. 

2. WendelinWrightandDonaldAskeland,EssentialsofMaterialsScienceand Engineering, 

CL Engineering, 2013. 

3. RobertF.Pierret,SemiconductorDeviceFundamentals,Pearson,2006 

4. PallabBhattacharya,SemiconductorOptoelectronicDevices,Pearson,2017 

5. BenRogers,JesseAdamsandSumitaPennathur,Nanotechnology:Understanding Small 

Systems, CRC Press, 2017. 

 

CourseOutcomes:Attheendof thecourse,studentwillbeable to 
 

CO1 Explaincrystalgeometries,imperfections,andtheirinfluenceonmaterial 
deformationandphasechanges. 

CO2 Analyzeelectricalconductivity,energybands,andmagneticpropertiesofdifferent 
materials. 

CO3 Calculatecarrierconcentration,mobility,andanalyzetransportphenomenain 
intrinsicand extrinsicsemiconductors. 

CO4 Explainopticaltransitions,recombinationprocesses,andworkingofoptoelectronic 
andnonlinearopticaldevices. 

CO5 Describequantumconfinement,nanostructures,andemergingnanoelectronicand 
spintronic devices. 
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IVYearISemester DRIVESANDACTUATORSFOR 

ROBOTICS 
(ProfessionalElective-IV) 

L T P C 

3 0 0 3 

 

COURSEOBJECTIVES:Thestudent willacquirethe knowledge 

 Introduceswitchingdevicesandtheir characteristicsformotorcontrol applications. 

 Understandthedynamic behaviorandperformancecharacteristicsofelectricdrives. 

 ProvideknowledgeofDCmotors,theircharacteristics,anddriveconfigurations. 

 Explainvarious controlmethods usedin three-phaseinduction motordrives. 

 Introducestepper,servo, andBLDCmotorsandtheirapplicationsinautomation. 
 

 

 

UNIT CONTENTS 

UNIT– 1 RELAYANDPOWERSEMI-CONDUCTORDEVICES:Studyof 
Switching Devices – Relay and Types, Switching characteristics -BJT, SCR, 

TRIAC,GTO,MOSFET,IGBTandIGCT-:SCR,MOSFETandIGBT- 

Triggeringandcommutationcircuit-IntroductiontoDriverandsnubber circuits 

UNIT– 2 DRIVE CHARACTERISTICS: Electric drive – Equations governingmotor 

loaddynamics–steadystatestability–multiquadrantDynamics: 

acceleration,deceleration,torque,andDirectionstarting&stopping– Selection of 

motor 

UNIT– 3 DC MOTORS AND DRIVES: DC Servomotor - Types of PMDC & BLDC 

motors - principle of operation- emf and torque equations - characteristics and 

control – Drives- H bridge - Single and Three Phases – 4 quadrant operation – 

Applications 

UNIT– 4 AC MOTORS AND DRIVES: Introduction – Induction motor drives – 

Speed control of 3-phase induction motor – Stator voltage control – Stator 

frequencycontrol–Statorvoltageandfrequencycontrol–Statorcurrent 
control–Static rotorresistancecontrol –Slip powerrecoverycontrol. 

UNIT– 5 STEPPER AND SERVO MOTOR: Stepper Motor: Classifications- 

ConstructionandPrincipleofOperation–ModesofExcitationDriveSystem- 

LogicSequencer-Applications.ServoMechanism–DCServomotor-AC 
Servomotor – Applications. 
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TEXT BOOKS: 

1. BimbhraB.S.,"PowerElectronics",5thEdition,KannaPublishers,NewDelhi, 

2012. 

2. MehtaV.K.&RohitMehta,"PrinciplesofElectricalMachines",2ndEdition, 

S.Chand& Co. Ltd., New Delhi, 2016. 

 

REFERENCES 

1. GobalK.Dubey,"FundamentalsofElectricalDrives",2ndEdition,Narosal 

Publishing House, New Delhi, 2001. 

2. TherajaB.L.&TherajaA.K.,"ATextBookofElectricalTechnology",2ndEdition, 

S.Chand& Co. Ltd., New Delhi, 2012. 

3. SinghM.D.&KanchandhaniK.B.,"PowerElectronics",McGrawHill,NewDelhi, 2007 

 

COURSEOUTCOMES:Attheendofthecourse,thestudentableto 
 

 

 

CO1 Explain the working, triggering, and protection of relays, SCRs, MOSFETs, 

IGBTs,and associated circuits. 

CO2 Analyzemotor-loaddynamicsandselectsuitable motorsbasedondriverequirements. 

CO3 ExplainDCmotoroperationandimplementsingle/three-phasedriveswithH-bridge control. 

CO4 Applydifferentspeedcontroltechniquestothree-phaseinductionmotorsusingAC drives. 

CO5 Describeconstruction,operation,andcontrolmethodsofstepper,servo,andBLDC motors. 
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IVYearISemester 
HYDROGENANDFUELCELL 

TECHNOLOGY 
(ProfessionalElective-V) 

L T P C 

3 0 0 3 

 

Course Objectives: 

 Tointroducethefundamental concepts ofhydrogen as an energycarrierand its rolein a 

sustainable energy system. 

 Toprovidecomprehensiveknowledgeonvarioushydrogenproductiontechnologies. 

 Toimpartunderstandingofhydrogenstoragetechnologiesandassociated challenges. 

 Toexplorevariousapplicationsofhydrogeninenergyconversiondevicesand engines. 

 Toexplaintheprinciples,types,andperformancecharacteristicsof fuelcells. 
 

 

UNIT CONTENTS 

UNIT– 1 INTRODUCTIONOFHYDROGENENERGYSYSTEMS:Propertiesof 

hydrogen as fuel, Hydrogen pathways introduction-current uses, general 

introduction to infrastructure requirement for hydrogen production, storage, 

dispensing, utilization, safety and hydrogen production plants. 

UNIT– 2 HYDROGEN PRODUCTION PROCESSES: Thermal-Steam reformation, 

thermo chemical water splitting, gasification-pyrolysis, nuclear thermalcatalytic 

and partial oxidation methods, Electrochemical-Electrolysis, photo 

electrochemical,Biological-Anaerobicdigestion,fermentationmicro- 

organism,PMbasedelectrolyser. 

UNIT– 3 HYDROGEN STORAGE: Physical and chemical properties, general storage 

methods, compressed storage-composite cylinders, glass micro sphere storage, 

zeolites,metalhydridestorage,chemicalhydridestorageandcryogenicstorage, 

carbon based materials for hydrogen storage. 

UNIT– 4 HYDROGENUTILIZATION:Overviewofhydrogenutilization,ICEngines, 

gasturbines,hydrogenburners,powerplant,domesticcookinggas,marine 
applications,hydrogendualfuel engines. 

UNIT– 5 FUEL CELLS: History – principle - working - thermodynamics and kineticsof 

fuel cell process –performance evaluation of fuel cell – comparison on battery 

Vs fuel cell, Types of fuel cells – AFC, PAFC, SOFC, MCFC, DMFC, 

PEMFC,microbialfuelcells,relativemeritsanddemeritsandapplicationof 
fuel cells. 

 

Text Books: 

1. SorensonB,HydrogenandFuelCells:EmergingTechnologiesandApplications, Bent 

Sorenson, Academic Press (2005). 

2. HordeskiMF,HydrogenandFuelCells:AdvancesinTransportationandPower,The 

Fairmont Press, Inc. (2009) 

3. Busby RL,HydrogenandFuelCells:AComprehensiveGuide,PennWellBooks (2005). 
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CourseOutcomes (COs): 

CO1:Understandthepropertiesofhydrogenasafuelanddescribetheinfrastructure requirements for 

its production, storage, and utilization. 

CO2:  Analyzevarioushydrogenproductionmethodsincludingthermal,electrochemical, and 

biological processes. 

CO3:Evaluate different hydrogen storage technologies such as compressed, cryogenic, and 

solid-state systems with their respective merits and challenges. 

CO4:ExaminetheapplicationsofhydrogeninICengines,powergeneration,domestic usage, and 

hybrid fuel systems. 

CO5:Understandtheworkingprinciples,types,performance,andapplicationsofvarious fuel cells 

and distinguish them from conventional batteries. 
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IVYearISemester SMART MANUFACTURING 

(ProfessionalElective-V) 

L T P C 

3 0 0 3 

 

CourseObjectives to: 

 Introducethekeyconcepts,characteristics,andchallengesofsmartandcircularmanufacturi

ng. 

 Explaintheroleandarchitectureofsmartmachinesandsensorsinindustrial environments. 

 Provideanunderstandingof CPSdesignandthe 5Carchitectureinsmart factories. 

 Introducedigital twin technologyand the useof AIandMLin smart manufacturing. 

 ExploreIoTcommunicationprotocolsandconnectivityinfrastructureforindustrial 

automation. 
 

 

 

 CONTENTS 

UNIT– 1 CONCEPTS OF SMART MANUFACTURING: Definition and key 

characteristics of smart manufacturing, Corporate adaptation processes, 

manufacturing challenges, challenges vs technologies, Overview of circular 

manufacturing, Stages in smart manufacturing. Minimizing Six big losses in 

manufacturing with Industry 4.0, Industry 5.0, and their benefits 

UNIT– 2 SMART MACHINES AND SMART SENSORS: Concept and Functions of a 

Smart, Machine Salient features and Critical Subsystems of a Smart Machine, 

Smart sensors; smart sensors ecosystem, need, benefits and applications of 

sensors in industry, Sensing for Manufacturing Process in IIoT, Block Diagramof 

a IoT SensingDevice, Sensors in IIoT Applications, Smart Machine Interfaces 

UNIT– 3 ARCHITECTUREOFCYBER-PHYSICALSYSTEM(CPS):Functionsof 

CPS, 5C Architecture; Smart Connection Level, Data-to- Information Level, 

Cyber Level, Cognition Level, Configuration Level. Design of PHM based CPS 

systems. Comparison of today’s factory and Industry 4.0 factory by the 

implementation of 5C CPS architecture 

UNIT– 4 DIGITALTWIN:Introduction,applicationsofdigitaltwins,impactzonesof digital 

twins in manufacturing (factories/plants and OEMs), advantages of digital twins, 

basic steps of digital twin technology, Multiverse and AR and VR. 

MACHINELEARNING(ML)ANDARTIFICIALINTELLIGENCE(AI) 

INMANUFACTURING:Introduction,benefitsandapplicationsofMLinindustries,c

ommonapproachesofML;supervisedandunsupervised,semi- 

supervisedandreinforcedML,ApplicationofAIandMLforpredictive maintenance. 
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UNIT– 5 IOT CONNECTIVITY FOR INDUSTRY 4.0: Industrial communication 

requirement and its infrastructure, an overview of different types of networks, 

mesh network in industrial IoT, IoT protocols and the internet, TCP/IP 

(transmission control protocol/internet protocol) model, IoT connectivity 

standards:commonprotocols,applicationlayerprotocols,internet/networklayer 
protocols,physicallayerIoT protocols. 

 

TextBooks: 

1. Industry4.0TheIndustrialInternetofThingsbyAlasdairGilchrist,Apress 

2. IndustrialInternetofThings,CyberManufacturingSystembySabinaJeschke,Christian 

Brecher, Houbing Song Danda B. Rawat, Springer 

 

 

 

CourseOutcomes:Attheendof thecourse,studentwillbeable to 

 

CO1 Explaintheevolution,stages,andbenefitsofsmartmanufacturing,Industry4.0and Industry 

5.0. 

CO2 Identifyanddescribesmartsensors,subsystems,andinterfacesusedinIIoT-based 

manufacturing. 

CO3 AnalyzeCPSfunctionsandcomparetraditionalmanufacturingwithIndustry4.0CPS- based 

systems. 

CO4 ExplaindigitaltwinimplementationandapplyAI/MLconceptsforpredictive maintenance 

in manufacturing. 

CO5 UnderstandanddifferentiateIoTnetworklayersandprotocolsusedinIndustry4.0 

applications. 



SRI VASAVI INSTITUTE OF ENGINEERING & TECHNOLOGY 

An Autonomous Institute 

DEPARTMENT OF MECHANICAL ENGINEERING 

Academic Year:2026-27 

 (R23 – IV-YEAR COURSE STRUCTURE & SYLLABUS)  

 

 

IVYearISemester AUTONOMOUSSYSTEMS 

(ProfessionalElective-V) 

L T P C 

3 0 0 3 

 

CourseObjectives to: 

 Introduce the concepts of intelligent agents and multi-agent systems in the context of 

autonomous systems. 

 Provideanunderstandingofthearchitecturaldesignandautonomylevelsin unmanned 

systems like AGVs, AUVs, and drones. 

 Equipstudentswithknowledgeofmodellingandcontroltechniquesfordifferent types of 

unmanned ground, aerial, and underwater vehicles. 

 Familiarize students with various sensors, actuators, and computing platforms used in 

autonomous systems. 

 Developafoundationalunderstandingofaerialrobotflightconcepts,control strategies, 

motion planning, and communication protocols. 
 

 

UNIT CONTENTS 

UNIT– 1 INTRODUCTION TO AGENT SYSTEMS: Introduction to Agents, Agent 

Architectures, and Multi-agent Systems and Society of Agents, Distributed 

Problem Solvingand Planning, Case Study: Collaborative Robotics, Robocup 

UNIT– 2 ARCHITECTUREOFAUTONOMOUSSYSTEMS:Degreeof Autonomy, 

ReactiveSystems,Real-timeSystems,ArchitectureofAGV’s,AUV,Drones, Tele-

Operation, AR, VR applications 

UNIT– 3 CLASSIFICATION,MODELLING,ANDCONTROLASPECTSOF 

UNMANNED VEHICLES: Different types of unmanned vehicles: ground 

(wheeled and legged), aerial (fixed, flapping, and rotary wings), underwater 

vehicles , Modelling of unmanned vehicles considering basic forces,kinematics, 

and dynamics, Discussion on different types of control for aerial, underwater 

(fins and propulsion control), ground (biped and quadruped motion control for 

legged robots) 

UNIT– 4 SENSORS AND ACTUATORS: Types ofsensors used in unmanned vehicles 

(proximity, IMU,magnetometers,thermalimaging,vision, LiDAR,GPS,RTK, 

etc.) and their characteristics, Sensor data aggregation, processing, and sensor 

fusion, Introduction to popular computing platforms for data processing, Types 

of actuators: motors, servos, harmonic drive, linear actuators 

UNIT– 5 FLIGHT CONCEPTS: Basic Aerial Robot Flight Concepts, Micro-aerial 

vehicle, Frame Rotations and Representations, Aerial robots equations of 

motion, State-Space Form, Time, Motion, and Trajectories, Linearization, 2-D 

and 3-D control of Aerial robots, PID Control, LQR control, Motion planning, 

Collision-freeNavigation,SensingandEstimation,Vision-basedGuidancefor 
aerialrobots, IntroductiontoCommunicationandNetworkingProtocols. 
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Textbooks: 

1. RolandSiegwart,IllahRezaNourbakhsh, DavideScaramuzza(2018), 

2. Introductiontoautonomousmobilerobots,MITpress.2.GerhardWeissed.(2013), 

Multiagent System, Second Edition, MIT Press 

3. C. Venkatesan, (2014), Fundamentals of Helicopter Dynamics, 1st Edition, CRC 

Press2.JohnD.Anderson,(2015),IntroductiontoFlight,8thEdition,McGraw-Hill 

Education 

 

 

COURSEOUTCOMES:Attheend of thecourse, thestudent willbeable to: 

 

 

CO1:Understand thestructureand functioningofintelligent agents and multi-agent systems for 

collaborative autonomous tasks. 

CO2:Analyze and differentiate the architectural features and levels of autonomy in ground, 

aerial, and underwater autonomous systems. 

CO3:Modelandapplycontroltechniquestodifferenttypesofunmannedvehicles considering 

dynam ics and motion constraints. 

CO4:Identify and evaluate suitable sensors and actuators used in autonomous systems, and 

implement basic sensor fusion techniques. 

CO5:Apply controlalgorithmsandmotionplanningstrategiesforaerialrobotsincluding trajectory 

tracking, guidance, and navigation. 
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IVYearISemester 
EMBEDDEDSYSTEMSAND 

PROGRAMMING 
(ProfessionalElective-IV) 

L T P C 

3 0 0 3 

 

COURSEOBJECTIVES: Thestudents willacquirethe knowledge: 

 Introduce microcontrollers, their architecture, instruction sets, and memory 

organization. 

 DevelopprogrammingskillsinassemblyandembeddedCwithcommunicationinterfaces. 

 Teachinterfacingofmicrocontrollerswithexternalperipheralsand actuators. 

 IntroduceARMarchitecture,instructionsets,anditsbasicprogramming. 

 Explainsystem-on-chiparchitectureandembeddedprogrammingusingPythonon SBCs. 
 

 

UNIT CONTENTS 

UNIT– 1 INTRODUCTION TO MICROCONTROLLER: Fundamentals Functionsof 

ALU - Microprocessor - Microcontrollers – CISC and RISC – Types 

Microcontroller - 8051 Family - Architecture - Features and Specifications - 

Memory Organization - Instruction Sets – Addressing Modes. 

UNIT– 2 PROGRAMMING AND COMMUNICATION: Fundamentals of Assembly 

Language Programming – Instruction to Assembler – Compiler and IDE - C 

Programming for 8051 Microcontroller – Basic Arithmetic and Logical 

Programming - Timer and Counter - Interrupts – Interfacing and Programming 

of Serial Communication, I2C, SPI and CAN of 8051 Microcontroller – 

Bluetooth and WI-FI interfacing of 8051 Microcontroller. 

UNIT– 3 PERIPHERAL INTERFACING:I/OProgramming–InterfacingofMemory, 

Key Board and Displays – Alphanumeric and Graphic, RTC, interfacing of 

ADC and DAC, Sensors - Relays - Solenoid Valve and Heater - Stepper 

Motors, DC Motors - PWM Programming – Closed Loop ControlProgramming 

of Servomotor – Traffic Light 

UNIT– 4 ARM PROCESSOR: Introduction ARM 7 Processor - Internal Architecture – 

Modes of Operations – Register Set – Instruction Sets – ARM Thumb - Thumb 

State Registers – Pipelining – basic programming of ARM 7 - Applications. 

UNIT– 5 SINGLEBOARDCOMPUTERSANDPROGRAMMING:Systemon Chip 

- Broadcom BCM2711 SoC – SBC architecture - Models and Languages – 

Embedded Design – Real Time Embedded Operating Systems - Real Time 

ProgrammingLanguages-–PythonforEmbeddedSystems-GPIO 
Programming– Interfacing 
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TEXT BOOKS: 

1. FrankVahidandTonyGivagis, “EmbeddedSystemDesign”,2011, Wiley. 

2. KennethJ.Aylala,“The8051Microcontroller,theArchitectureandProgramming 

Applications”, 2003. 

 

REFERENCES: 

1. MuhammadAliMazidiandJaniceGillispicMazdi,“The8051Microcontrollerand 

Embedded Systems”, Pearson Education, 2006. 

2. SimonMonk,ProgrammingtheRaspberryPi,SecondEdition:GettingStartedwith 

Python McGraw Hill TAB; 2nd edition,2015 

3. JamesW.Stewart,“The8051MicrocontrollerHardware,SoftwareandInterfacing”, 

Regents Prentice Hall, 2003. 

4. JohnB.Peatman,“DesignwithMicrocontrollers”,McGrawHillInternational,USA, 

2005. 

 

 

 

CourseOutcomes:Attheendof thecourse,studentwillbeable to 

CO1 Explain8051architecture,instructionformats,addressingmodes,andmemory 

organization. 

CO2 Writeprogramsinassembly/Cfor8051andinterfaceserial/I2C/SPI/CAN,Bluetooth, and 

Wi-Fi modules. 

CO3 Interface8051withmemory,displays,motors,sensors,andwriteclosed-loopcontrol 

programs. 

CO4 DescribeARM7 architectureand writebasicprograms usingARM instruction sets. 

CO5 ApplyGPIOprogrammingandinterfaceperipheralsusingPythononsingle-board 

computers. 
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IVYearISemester FINITEELEMENTMETHODS 

(OpenElective–III) 

L T P C 

3 0 0 3 

 

CourseObjectives:The studentwill acquirethe knowledge 

 IntroducefundamentalsofFEMincludingstress-strainrelationsandvariational 

methods. 

 Teachweightedresidual methodsandenergyprinciplesforsolving1D problems. 

 Introducebarelement formulationanddiscretizationtechniquesinFEM. 

 Teach2D finiteelementmodelingusingCSTandrectangularelements. 

 Introduce higher order and iso-parametric elements with natural coordinates 

andnumerical integration. 
 

 

UNIT CONTENTS 

UNIT– 1 VARIATIONALMETHODS:Introductiontofiniteelementmethod,stressand 

equilibrium,strain–displacementrelations,stress–strainrelations,planestress and 

plane strain conditions, variational methods. 

UNIT– 2 WEIGHTEDRESIDUALMETHODS:solvingdifferentialequationsusing 

weightedresidualmethods,conceptofpotentialenergy,onedimensional 

problems. 

UNIT– 3 1D-ELEMENTS: Bar element formulation, Discretization of domain, element 

shapes,discretizationprocedures,assemblyofstiffnessmatrix,bandwidth,node 

numbering,meshgeneration,interpolationfunctions,localandglobalcoordinates, 

convergencerequirements,treatmentofboundaryconditions. 

UNIT– 4 2D-ELEMENTS: Finite element modeling of two dimensional stress analysis 

withconstantstrain triangles andtreatment of boundaryconditions. 

Finiteelementmodelingoffournoded rectangularelement. 

UNIT– 5 HIGHER ORDER AND ISO-PARAMETRIC ELEMENTS: One 

dimensional,quadraticandcubicelementsinnaturalcoordinates,twodimensional four 

nodeiso-parametricelements andnumerical integration. 

 

 

TextBooks: 

1. TheFiniteElementMethodsinEngineering/SSRao/Pergamon. 

 

References: 

1. FiniteElementMethodwithapplicationsinEngineering/YMDesai,Eldho&Shah 

/Pearsonpublishers 

2. Anintroductionto FiniteElementMethod/JNReddy/McGrawHill 

3. TheFiniteElementMethodforEngineers–KennethH.Huebner,DonaldL.Dewhirst, 
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DouglasE.SmithandTedG.Byrom/JohnWiley&sons(ASIA)PteLtd. 

4. FiniteElementAnalysis:TheoryandApplicationwithAnsys,SaeedMoaveniu, Pearson 

Education 

5. FiniteElementMethods/Chen 

6. FiniteElementAnalysis:forstudents&PracticingEngineers/G.LakshmiNarasaiah 

/BSPBooksPvt.Ltd. 

 

 

CourseOutcomes:Attheendof thecourse,studentwillbeable to 

 

CO1 Explainstress-strainrelations andapplyvariationalmethods inFEM formulations. 

CO2 Applyweightedresidualmethodsandpotentialenergyprinciplesto1DFEM problems. 

CO3 Formulate bar element stiffness matrix and perform mesh generation with appropriate 

boundary conditions. 

CO4 Model2DstressproblemsusingCSTandfour-noderectangularelementswith boundary 

conditions. 

CO5 Applyquadratic,cubic,andiso-parametricelementsusingnumericalintegrationin FEM. 
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IVYearISemester INTRODUCTIONTOMECHATRONICS 

(OpenElective-III) 

L T P C 

3 0 0 3 

 

CourseObjectives:The studentwill acquirethe knowledge 

 Introducemechatronicssystems,theircomponents,andvarioussensorsusedformeasureme

nt. 

 Explainsolid-statedevices and analogsignalconditioningusingop-amps. 

 Explorefluidpowerandmechanicalactuationsystems withtheircontrol mechanisms. 

 Teachdigitalelectronics, microcontrollers,andPLC-basedcontrolsystems. 

 Introducedataacquisition,digitalsignalprocessing,andmechatronicsystemdesign. 
 

 

UNIT CONTENTS 

UNIT– 1 MECHATRONICS SYSTEMS: Elements & levels of mechatronics system, 

Mechatronics design process, system, measurement systems, control systems, 

microprocessor-based controllers, advantages and disadvantages of 

mechatronics systems. Sensors and transducers, types, displacement, position, 

proximity, velocity, motion, force, acceleration, torque, fluid pressure, liquid 

flow, liquid level, temperature and light sensors. 

UNIT– 2 SOLIDSTATEELECTRONICDEVICES:PNjunctiondiode,BJT,FET, 

DIAC,TRIACandLEDs.Analogsignalconditioning,operationalamplifiers, noise 

reduction, filtering 

UNIT– 3 HYDRAULICANDPNEUMATICACTUATINGSYSTEMS:Fluid 

systems, Hydraulic systems, and pneumatic systems, components, control 

valves, electro-pneumatic, hydro-pneumatic, electro-hydraulic servo systems. 

Mechanicalactuatingsystemsandelectricalactuatingsystems –basicprinciples and 

elements. 

UNIT– 4 DIGITAL ELECTRONICS AND SYSTEMS: Digital logic control, 

microprocessors and micro controllers, programming, process controllers, 

programmable logic controllers, PLCs versus computers, application of PLCs 

for control. 

UNIT– 5 SYSTEMANDINTERFACINGANDDATAACQUISITION:Data 

Acquisition Systems, Analog to Digital and Digital to Analog conversions; 

Digital Signal Processing – data flow in DSPs, block diagrams, typical layouts, 

Interfacing motor drives. Design of mechatronics systems & future trends. 
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TextBooks: 

1. MECHATRONICSIntegratedMechanicalElectronicsSystems/KPRamachandran, 

GK Vijaya Raghavan& MS Balasundaram/WILEY India Edition 

 

References: 

1. Mechatronics/SmailiA,MradF/ OxfordHigher Education,OxfordUniversity Press 

2. MechatronicsSource Book/NewtonCBraga/ThomsonPublications,Chennai. 

3. Mechatronics–N.Shanmugam/AnuradhaAgenciesPublishers. 

4. MechatronicsSystemDesign/Devdasshetty/Richard/Thomson. 

5. Mechatronics/M.D.Singh/J.G.Joshi/PHI. 

6. Mechatronics – Electronic Control Systems in Mechanical and Electrical Engg. 4th 

Edition / W. Bolton/ Pearson,2012 

7. Mechatronics–PrinciplesandApplication/GodfreyC.Onwubolu/Elsevier, Indianprint 

 

CourseOutcomes:Attheendof thecourse,studentwillbeable to 
 

 

 

CO1 Identifycomponentsofmechatronicssystemsandexplainworkingprinciplesof 
varioussensors. 

CO2 Analyzecharacteristicsofelectronicdevicesandapplysignalconditioning 

techniques. 

CO3 Describeoperationofhydraulic,pneumatic, and mechanicalactuatingsystems. 

CO4 DevelopbasiclogiccontrolsystemsusingmicrocontrollersandPLCs. 

CO5 Designbasicmechatronicsystemsincorporatingdataacquisitionandinterfacing 

techniques. 
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IVYearISemester 
PRODUCTDESIGNAND 

DEVELOPMENT 
(OpenElective-III) 

L T P C 

3 0 0 3 

COURSEOBJECTIVES:Thestudentwill acquirethe knowledge 

 Introduce fundamental tools, standards, and practices in product design, engineering 

drawings, BOM, and project management. 

 Familiarizestudentswithglobalmaterialstandards,manufacturingprocesses,and product 

analysis tools. 

 TeachthestructuredapproachtoproductdesignfromRFQtoinitialsample submission with 

relevant documentation. 

 Emphasize quality testing, customer validation, and risk assessment in new 

productqualification. 

 Highlight the importance of standardized reporting, prototyping, reverse engineering, 

and concurrent engineering in NPD. 

 

UNIT CONTENTS 

UNIT– 1 FUNDAMENTALSOFPRODUCTDESIGNANDDEVELOPMENT: 

Introduction – Reading of Drawing – Grid reading, Revisions, ECN (Engg. 

Change Note), Component material grade, Specifications, customer specific 

requirements – Basics of monitoring of NPD applying Gantt chart, Critical path 

analysis – Fundamentals of BOM (Bill of Materials), Engg. BOM & 

Manufacturing BOM. Basics of MIS software and their application in industries 

like SAP, MS Dynamics, Oracle ERP Cloud – QFD. 

UNIT– 2 MATERIALSPECIFICATIONS,ANALYSIS&PROCESS:Material 

specificationstandards–ISO,DIN,JIS,ASTM,EN,etc.–Awarenessonvarious 

manufacturingprocesslikeMetalcastings&Forming,Machining(Conventional, 3 

Axis, 4 Axis, 5 Axis, ), Fabrications, Welding process. Qualifications of parts 

mechanical, physical & Chemical properties and their test report preparation and 

submission. Fundamentals of DFMEA & PFMEA, Fundamentals of FEA, Bend 

Analysis,HotDistortion,MetalandMaterialFlow,FillandSolidification 

analysis. 

UNIT– 3 ESSENTIALSOFPRODUCTDESIGNANDDEVELOPMENT:RFQ 

(Request of Quotation) Processing – Feasibility Studies & reporting – CFT(Cross 

Function Team) discussion on new product and reporting – Concept design, 

Machine selection for tool making, Machining – Manufacturing Process 

selection, Machining Planning, cutting tool selection – Various Inspection 

methods – Manual measuring, CMM – GOM (Geometric Optical Measuring), 

Lay out marking and Cut section analysis. Tool Design and Detail drawings 

preparation, release of details to machine shop and CAM programing. Tool 

assembly and shop floor trials. Initial sample submission with PPAP documents. 

UNIT– 4 CRITERIONSOFPRODUCTDESIGNANDDEVELOPMENT:New 
product qualification for Dimensions, Mechanical & Physical Properties, 

Internal Soundness proving through X-Ray, Radiography, Ultrasonic Testing, 

MPT,etc.Agreementwithcustomerfortestingfrequencies.MarketSurveyon 
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 similarproducts,Riskanalysis,validatingsampleswithsimulationresults, 
LessonLearned&HorizontaldeploymentinNPD(NewProductDevelopment). 

UNIT– 5 REPORTING & FORWARD-THINKING OF NPD: Detailed study onPPAP 

with 18 elements reporting, APQP and its 5 Sections, APQP vs PPAP, 

Importance of SOP (Standard Operating Procedure) – Purpose & documents, 

deployment in shop floor. Prototyping & RPT - Concepts, Application and its 

advantages, 3D Printing – resin models, Sand cores for foundries; Reverse 

Engineering. Cloud points generation, converting cloud data to 3D model – 

Advantages & Limitation of RE, CE (Concurrent Engineering) – Basics, 

ApplicationanditsadvantagesinNPD(toreducedevelopmentleadtime,time 
toMarket,Improveproductivityand product cost.) 

 

TEXT BOOKS: 

1. ProductDevelopment –StenJonsson 

2. ProductDesign&Development–KarlT.Ulrich,MariaC.Young,StevenD. 

Eppinger 

 

REFERENCES: 

1. RevolutionizingProduct Development–StevenC Wheelwright &Kim B.Clark 

2. ToyotaProduct DevelopmentSystem–James Morgan &JeffreyK.Liker 

3. Winningat NewProducts–Robert Brands3rd Edition 

4. ProductDesign&Value Engineering–Dr.M.A. Bulsara &Dr.H.R.Thakkar 

 

CourseOutcomes:Attheendofthecourse,studentwillbeable to 
 

 

 

CO1 Understanddrawinginterpretation,BOMstructure,Ganttcharts,QFD,andindustrial 
MIStoolslikeSAPandOracle ERP. 

CO2 Identifymaterialstandards,manufacturingmethods,andapplyDFMEA,PFMEA, 
andFEA fundamentalsinproductevaluation. 

CO3 Demonstrate the ability to process RFQs, select tools/machines, plan manufacturing, 

and prepare PPAP documents. 

CO4 Evaluateproductperformanceusingtestingmethodsandapply lessonslearnedfor NPD 

improvement. 

CO5 Preparecomprehensivereports(PPAP,APQP),utilizeprototyping/RPTtools,and 
applyRE&CEto enhanceproduct development. 
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IVYearISemester ADVANCED MATERIALS 

(OpenElective-III) 

L T P C 

3 0 0 3 

 

CourseObjectives:The studentswill acquiretheknowledge: 

 Introduce various metallic materials, their applications in extreme environments, and 

innovative forms like metallic foams. 

 Provideknowledgeofnaturalandsyntheticpolymers,ceramics,theirstructures, 

processing, and industrial applications. 

 Explain the fundamentals, classifications, and reinforcements of composite materials 

and their engineering relevance. 

 Introduce shape memory alloys and functionally graded materials, focusing on 

theireffects, properties, and applications. 

 Explorethe principles, unique properties, and applications ofnanomaterials compared 

to their bulk counterparts. 
 

 

 

UNIT CONTENTS 

UNIT– 1 ADVANCED METALS & ALLOYS: Metallic materials- super alloys, 

titanium and Nickel based alloys and intermetallics, Materials for cryogenic 

application, Materials for space environment, Evaluation of materials for 

extreme environment, Introduction to metallic foams. 

UNIT– 2 CERAMICS:Applications-characteristics-classification-Processingofceramics-

 Powder preparations- consolidation- hot compaction-drying- 
sintering-finishingofceramics,Al2O3,siliconnitrideSi3N4andCermets,Areas of 
applications. 

UNIT– 3 COMPOSITE MATERIALS: Introduction, polymer matrix composites,metal 

matrix composites, ceramic matrix composites, carbon–carbon composites, 

fiber- reinforced composites and nature-made composites, and applications. 

REINFORCEMENTS: Fibres- glass, silica, kevlar, carbon, boron, silicon 

carbide, and born carbide fibres. 

UNIT– 4 SHAPE MEMORY ALLOYS: Introduction-shape memory effect- 

classification of shape memory alloys-composition-properties and applications 

of shape memory alloys. 

FUNCTIONALLY GRADED MATERIALS: Types of functionally graded 

materials-classification different systems-preparation-properties and 

applications of functionally graded materials. 

UNIT– 5 NANOMATERIALS:Introduction-propertiesatnanoscales-advantages& 

disadvantages applicationsincomparisonwith bulkmaterials(nano–structure, 

wires,tubes,composites).stateofartnanoadvanced-topicdeliveredby student. 
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TextBooks: 

1. Nanomaterial/A.K.Bandyopadyay/NewagePublishers 

2. MaterialscienceandTechnology:Acomprehensivetreatment/RobertW.Cahn,/VCH 

3. EngineeringMechanicsofCompositeMaterials/IsaacandM Daniel/Oxford 

University Press 

References: 

1. MechanicsofCompositeMaterials/R.M.Jones/McGrawHillCompany,New York, 

1975. 

2. AnalysisofLaminatedCompositeStructures/L.R.Calcote/VanNostrandRainfold,NY 

1969 

3. AnalysisandperformanceoffibreComposites/B.D.AgarwalandL.J.Broutman 

/Wiley-Interscience,NewYork,1980 

4. MechanicsofCompositeMaterials-SecondEdition(MechanicalEngineering) 

/AutarK.Kaw/CRCPress 

 

CourseOutcomes:Attheendof thecourse,studentwillbeable to 

 

CO1 Identifyandevaluatehigh-performancemetalsandalloysusedinaerospace, cryogenics, 

and advanced engineering applications. 

CO2 Classifyandcomparepolymersandceramicsbasedonproperties,processing techniques, 

and their functional uses. 

CO3 Distinguishbetweenvariouscompositesystemsandreinforcementtypes,andidentify their 

specific industrial applications. 

CO4 Understandthecomposition,classification,andapplicationareasofSMAsandFGMs in 

modern materials engineering. 

CO5 Analyzenano-scalematerialbehavior,assesstheirbenefitsandlimitations,and present 

advanced nano topics through seminars. 
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IVYearISemester 
INTRODUCTIONTOSMART 

MANUFACTURING 
(OpenElective-III) 

L T P C 

3 0 0 3 

 

CourseObjectives:The studentswill acquiretheknowledge: 

 Introduce the fundamentals and evolution of smart manufacturing with Industry 

4.0technologies. 

 Explainthestructureandfunctionsofsmartmachinesandsensorsinindustrialapplications. 

 IntroduceCPSandits5Carchitectureforimplementingintelligentmanufacturing systems. 

 Teach digital twin technology, machine learning, and predictive maintenance in smart 

factories. 

 Provide knowledge onIoT networking protocolsandconnectivity infrastructure for 

industrial automation. 
 

 

 

UNIT CONTENTS 

UNIT– 1 CONCEPTS OF SMART MANUFACTURING: Definition and key 

characteristics of smart manufacturing, Corporate adaptation processes, 

manufacturing challenges, challenges vs technologies, Stages in smart 

manufacturing. Minimizing Six big losses in manufacturing with Industry 4.0, 

and their benefits 

UNIT– 2 SMART MACHINES AND SMART SENSORS:ConceptandFunctionsofa 

Smart, Machine Salient features and Critical Subsystems of a Smart Machine, 

Smart sensors; smart sensors ecosystem, need, benefits and applications of 

sensorsinindustry,SensingforManufacturingProcessinIIoT,BlockDiagram 

of aIoT Sensing Device, Sensors in IIoT Applications, Smart MachineInterfaces 

UNIT– 3 ARCHITECTURE OFCYBER-PHYSICALSYSTEM(CPS):Functionsof 

CPS, 5C Architecture; Smart Connection Level, Data-to- Information Level, 

CyberLevel,CognitionLevel,ConfigurationLevel.DesignofPHMbasedCPS 

systems. Comparison of today’s factory and Industry 4.0 factory by the 

implementation of 5C CPS architecture 

UNIT– 4 DIGITAL TWINS: Introduction,applications ofdigital twins,impact zonesof 

digital twins in manufacturing (factories/plants and OEMs), advantages of 

digital twins, basic steps of digital twin technology 

MACHINELEARNING(ML)ANDARTIFICIALINTELLIGENCE(AI) 

IN MANUFACTURING: Introduction, benefits and applicationsof ML in 

industries, common approaches of ML; supervised and unsupervised, semi- 

supervised and reinforced ML. 

PREDICTIVE MAINTENANCE: Introduction of predictive maintenance, 

differencebetweenpreventiveandpredictivemaintenance,workingandvarious 

components of predictive maintenance, benefits and tools of predictive 

maintenance.CommonapproachestoIoTpredictivemaintenance;Rule-based 
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 (conditionmonitoring)andAI(artificialintelligence)basedpredictive 
maintenance. 

UNIT– 5 IoT CONNECTIVITY FOR INDUSTRY 4.0: Industrial communication 

requirement and its infrastructure, an overview of different types of networks, 

mesh network in industrial IoT, IoT protocols and the internet, TCP/IP 

(transmission control protocol/internet protocol) model, IoT connectivity 

standards: common protocols, application layer protocols, internet/network 

layerprotocols,physicallayerIoTprotocols,choosingtherightIoT 
connectivityprotocol 

 

TextBooks: 

1. Industry4.0The IndustrialInternetofThingsbyAlasdairGilchrist,Apress 
2. Industrial Internet of Things, Cyber Manufacturing System by Sabina Jeschke, 

ChristianBrecher, Houbing Song Danda B. Rawat, Springer 

 

 

 

CourseOutcomes:Attheendof thecourse,studentwillbeable to 

CO1 Explainthestages,challenges,andbenefitsofsmartmanufacturingandmethodsto reduce 

production losses. 

CO2 IdentifysmartmachinecomponentsanddescribesensorrolesandinterfacesinIIoT- based 

manufacturing systems. 

CO3 AnalyzeCPSarchitectureandcomparetraditionalandIndustry4.0factoriesusing5C 

implementation. 

CO4 Applydigitaltwins,ML/AItechniques,andpredictivemaintenancetoolsincludingAR for 

system reliability. 

CO5 EvaluateIoTcommunicationprotocolsandselectsuitableconnectivitymodelsforsmart 

manufacturing. 
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IVYearISemester OPTIMIZATIONTECHNIQUES 

(OpenElective-IV) 

L T P C 

3 0 0 3 

 

CourseObjectives:The studentwill acquirethe knowledge 

 Introducebasicconcepts,types,andformulationsofoptimizationproblemswith classical 

solution methods. 

 Explorenumerical techniquesforsolvingunconstrained optimizationproblems. 

 Presentmethodsforsolvingoptimizationproblemswithequalityandinequalityconstraints. 

 Teach thetheoryand solution techniquesforunconstrainedand constrained geometric 

programming problems. 

 Introduceintegerprogrammingandzero-oneprogrammingwithsolution strategies. 
 

 

UNIT CONTENTS 

UNIT– 1 INTRODUCTION TO OPTIMIZATION: Engineering applications of 

optimization- statement of an optimization problem- classification of 

optimization problem- optimization techniques. 

CLASSICALOPTIMIZATIONTECHNIQUES:Singlevariable 

optimization- multivariable optimization with equality constraints- 

multivariable optimization with inequality constraints. 

UNIT– 2 UNCONSTRAINEDOPTIMIZATIONTECHNIQUES:Patternsearch 
method-Rosenbrock'smethodofrotatingcoordinates-Simplexmethod- Descent 

methods- Gradient of function- Steepest Descent method. 

UNIT– 3 CONSTRAINEDOPTIMIZATIONTECHNIQUES:Characteristicsof 

constrainedproblemmethodsoffeasibledirections-basicapproachinthe 

penalty function method- interior penalty function method- convex 

programming problem- exterior penalty function method. 

UNIT– 4 GEOMETRIC PROGRAMMING (G.P): Solution of an unconstrained 

geometric programming, differential calculus method and arithmetic method. 

primaldualrelationshipandsufficiencyconditions.Solutionofaconstrained 

geometric programming problem (G.P.P). Complimentary geometric 

programming (C.G.P) 

UNIT– 5 INTEGERPROGRAMMING(I.P):Graphicalrepresentation.Gomory's 

cuttingplanemethod.Algorithmforzero-oneprogrammingproblem.Integer 
non-linearprogramming. 

 

TEXT BOOK: 

1. OptimizationTheoryand Applications/S.S.Rao/WileyEasternLimited, NewDelhi. 
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REFERENCES: 

1. EngineeringOptimization/KalyanmanaiDeb/PrenticeHallofIndia,NewDelhi. 

2. OptimizationTechniques-Theoryandapplications/C.Mohan&KusumDeep/New 

Age International 

3. OperationsResearch/S.D.Sharma/MacMillanPublishers 

 

CourseOutcomes:Attheendof thecourse,studentwillbeable to 
 

 

 

CO1 Classifyoptimizationproblemsandapplyclassicaltechniquesforsingleand 

multivariable optimization. 

CO2 Solveunconstrainedproblemsusingmethodslikepatternsearch,Rosenbrock’s, simplex, 

and steepest descent. 

CO3 Applypenaltymethods,feasibledirectionmethods,andsolveconvexprogramming 

problems. 

CO4 SolveG.P.andC.G.Pproblemsusingprimal-dualconceptsanddifferentialor arithmetic 

methods. 

CO5 Solveintegerandzero-oneprogrammingproblemsusingGomory’scuttingplane and 

other algorithms. 
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IVYearISemester 
ADVANCEDMANUFACTURING 

PROCESSES 
(OpenElective-IV) 

L T P C 

3 0 0 3 

 

CourseObjectives:The studentwill acquirethe knowledge 

 Introducevarioussurface coatingmethods, theirapplications,andeconomicaspects. 

 Explaintheprocessingmethodsforceramicsandcompositesusedinengineering 

applications. 

 Explore microelectronics fabrication steps from wafer preparation to packaging 

andCAD. 

 Introduce nanomaterials, their synthesis techniques, and applications in 

manufacturing. 

 Provideknowledgeofrapidprototypingtechniquesandtheiruseinproductdevelopment. 
 

 

UNIT CONTENTS 

UNIT– 1 COATING TECHNIQUES: Scope, Cleaners, Methods of cleaning, Surface 

coating types, ceramic and organic methods of coating, and economics of coating. 

Electro forming, Chemical vapor deposition, Physical vapor deposition, thermal 

spraying, Ion implantation, diffusion coating, Diamond coating and cladding. 

UNIT– 2 PROCESSING OF CERAMICS: Applications, characteristics, classification, 

Processing of particulate ceramics, Powder preparations, consolidation, hot 

compaction, drying, sintering, and finishing of ceramics, Areas of application. 

PROCESSING OF COMPOSITES: Composite Layers, Particulate and fiber 

reinforced composites, Elastomers, Reinforced plastics, MMC, CMC, Polymer 

matrix composites. 

UNIT– 3 FABRICATIONOFMICROELECTRONICDEVICES:Crystalgrowth and 

wafer preparation, Film Deposition oxidation, lithography, bonding and 

packaging,reliabilityandyield,PrintedCircuitboards,computeraideddesignin micro 

electronics, surface mount technology, Integrated circuit economics. 

UNIT–4 NANOMANUFACTURING: Nanotubes, Nanoparticles, nanowires,Lithography, 

Eletrospinning, mechanical milling, Inert gas condensation, sputtering, laser 

ablation, Arc discharge, Sol-gel methods, working, applications, advantages. 

UNIT– 5 RAPIDPROTOTYPING:WorkingPrinciples,Methods,StereoLithography, 

LaserSintering,FusedDepositionMethod,ApplicationsandLimitations,Rapid 
tooling,Techniquesofrapidmanufacturing. 
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TEXT BOOKS: 

1. ManufacturingEngineeringandTechnologyKalpakijian/ Adisson Wesley, 1995. 

2. ProcessandMaterialsofManufacturing/R. A. Lindburg/ 1thedition,PHI 1990. 

REFERENCES: 

1. Microelectronicpackaginghandbook/Rao. R.ThummalaandEugene,J. Rymaszewski 

/VanNostrandRenihold, 

2. MEMS&Micro SystemsDesignand manufacture/ Tai—Run Hsu/ TMGH 

3. AdvancedMachiningProcesses /V.K.Jain /Allied Publications. 

4. IntroductiontoManufacturingProcesses/JohnAScheyIMcGrawHill. 

 

CourseOutcomes:Attheendof thecourse,studentwillbeable to 
 

 

 

CO1 ApplyanddistinguishdifferentcoatingtechniquessuchasCVD,PVD,thermal spraying, 

and ion implantation for industrial surfaces. 

CO2 Understandandapplythemanufacturingprocessesofceramicsandcomposite materials, 

including powder consolidation and reinforcement types. 

CO3 Analyzeanddescribethemanufacturingsequenceofmicroelectronicdevices including 

lithography, PCB design, and surface mount technology. 

CO4 Understandvariousnanomanufacturingtechniquesandevaluatetheirapplications, 

advantages, and working principles. 

CO5 Explaintheworkingprinciplesandlimitationsofrapidprototypingtechnologiessuch as 

stereolithography and laser sintering. 
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IVYearISemester TOTALQUALITY MANAGEMENT 

(OpenElective-IV) 

L T P C 

3 0 0 3 

 

CourseObjectives:The studentwill acquirethe knowledge 

 IntroducethefundamentalsofTQMandtheroleofprocessqualityandstatistical control in 

business performance. 

 Emphasize customer satisfaction, loyalty, and benchmarking practices for continuous 

improvement. 

 ExplainhowtoorganizeandtransitionacompanytowardTQMusingsystemsthinking and 

productivity tools. 

 Teachtheconceptandclassificationofqualitycostsandtheirroleinquality management. 

 ProvideknowledgeofISO9000standardsandthecertificationprocessforglobal quality 

assurance. 
 

 

UNIT CONTENTS 

UNIT– 1 INTRODUCTION: The concept of TQM, Quality and Business performance, 

attitude and involvement of top management, communication, culture and 

management systems. Management of Process Quality: Definition of quality, 

QualityControl,abriefhistory,ProductInspectionvs,ProcessControl, 
StatisticalQualityControl,ControlChartsandAcceptanceSampling. 

UNIT– 2 CUSTOMER FOCUS AND SATISFACTION: The importance of customer 

satisfaction and loyalty- Crating satisfied customers, Understanding the 

customer needs, Process Vs. Customer, internal customer conflict, qualityfocus, 

Customer Satisfaction, role of Marketing and Sales, Buyer – Supplier 

relationships. Bench Marketing: Evolution of Bench Marketing, meaning of 

Benchmarketing,benefitsofbenchmarketing,thebenchmarketingprocess, 

pitfallsofbenchmarketing. 

UNIT– 3 ORGANIZING FOR TQM: The systems approach, Organizing for quality 

implementation, making the transition from a traditional to a TQM organizing, 

QualityCircles.Productivity,QualityandReengineering:Theleverageof 

Productivity and Quality, Management systems Vs. Technology, Measuring 

Productivity, Improving Productivity Re-engineering. 
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UNIT– 4 3-D OBJECT REPRESENTATION: spline representation, Hermitem 

THE COST OF QUALITY: Definition of the Cost of Quality, Quality 

Costs, Measuring Quality Costs, use of Quality Cost Information, 

Accounting Systems and Quality Management 

UNIT– 5 ISO9000: Universal Standards of Quality: ISO around the world, The 

ISO9000ANSI/ASQCQ-SeriesStandards,benefitsofISO9000certification, 

thethirdpartyaudit,DocumentationISO9000andservices,thecostof 

certificationimplementingthe system 

TEXT BOOKS: 

1. TotalQualityManagement/JoelE.Ross/TaylorandFranscisLimited 

2. Total QualityManagement/P.N.Mukherjee/PHI 

REFERENCES: 

1. BeyondTQM/RobertL.Flood 

2. StatisticalQualityControl/E.L.Grant/McGraw Hill. 

3. TotalQualityManagement-APracticalApproach/H.Lal 

4. QualityManagement/KanishkaBedi/OxfordUniversityPress/2011 

5. TotalEngineeringQualityManagement/SunilSharma/Macmillan 

 

CourseOutcomes:Attheendof thecourse,studentwillbeable to 
 

 

CO1 

UnderstandTQMprinciplesandapplyprocesscontroltoolslikecontrolchartsand 

acceptance sampling. 

CO2 Evaluatecustomer-focusedstrategiesandimplementbenchmarkingprocessestoenhance 

quality. 

CO3 ImplementorganizationalchangesforTQMandassessproductivityimprovements through 

quality circles and reengineering. 

CO4 Analyzeandutilizequalitycostdatatodrivemanagerialdecisionsandquality improvements. 

CO5 UnderstandandapplyISO9000certificationproceduresandassesstheirimpacton business 

quality systems. 
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IVYearISemester OPERATIONSMANAGEMENT 

(OpenElective-IV) 

L T P C 

3 0 0 3 

 

CourseObjectives:The studentwill acquirethe knowledge 

 Introduceforecastingmethods,productionsystemtypes,andaggregateplanningstrategies. 

 Explainschedulingpoliciesandmaterialsmanagementtechniquesforeffective production 

control. 

 Teachinventorycontrolmodels,MRPsystems,andmodernmanagementconcepts like 

Lean and ERP. 

 Introducestatisticalandphilosophicalapproachestoqualitycontroland management. 

 Provide tools for optimization using linear programming, transportation models, and 

scheduling algorithms. 
 

 

UNIT CONTENTS 

UNIT– 1 FORECASTING: Introduction, types of forecasting and their uses, General 

principles of forecasting, forecasting techniques: qualitative and quantitative 

methods of Forecasting. 

PRODUCTION SYSTEMS: Types of production systems: job, batch, mass 

and flow type production. 

AGGREGATE PLANNING: Introduction, aggregate planning strategies, 

aggregate planning methods, problems 

UNIT– 2 SCHEDULING: Introduction, difference with loading, scheduling policies, 

techniques, standard scheduling methods. 

MATERIALS MANAGEMENT: Introduction, functions of materials 

management, inventory, inventory management, types of inventories, Selective 

inventory control techniques: ABC analysis, VED analysis. 

UNIT– 3 INVENTORY CONTROL:PandQSystems,BasicEconomicOrderQuantity 

model, Price break model, assumptions and problems 

MATERIALREQUIREMENTPLANNING:Introduction,Inputs,outputs and 

MRP logic. 

CONTEMPORARYMANAGEMENTTECHNIQUES:Introductionto 

Lean,JIT, ERPand Supplychain Management. 

UNIT– 4 QUALITYMANAGEMENT:Qualityengineering,TaguchiPrinciples,SQC– X 

bar, p and c charts, problems, 

Juran‘sprinciplesIntroductiontoqualityacceptancesampling. 

Deming‘sPhilosophy,IntroductiontoTotalqualitymanagement,Quality Function 

Deployment, Introduction to six sigma and ISO 9000 2015 standards. 

UNIT– 5 OPTIMIZATION: Linear Programming – Graphical and simplex method – 

problems, Demonstration of Transportation and Assignment Models, Travelling 

Salesman problem. 
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TEXT BOOKS: 

1. ModernProduction/operations managements/Baffa&RakeshSarin 

2. OperationsManagement–anIntegratedApproach,InternationalstudentVersion,R. Dan 

Reid and Nada R. Sanders, John Wiley & Sons 

3. Productionand Operationsmanagement byK.C.Jain, Wiley 

4. OperationsManagementbyWilliamJ.Stevenson,McGraw-HillCompanies 2015 

5. OperationsManagement byJayHeizer,BarryRender,ChuckMunson,AmitSachan 

Twelfth Edition, Pearson, 2017 

 

REFERENCES: 

1. Maynard‘s IndustrialEngineeringHandbook,KjellB.Zandin,FifthEdition2001,The 

McGraw-Hill Companies, Inc. 

2. OperationsManagementS.N.Chary. 

3. InventoryControl Theoryand Practice/ Martin K.Starr andDavid W. Miller. 

 

CourseOutcomes:At theendofthecourse,student willbeable to 
 

 

 

CO1 Applyforecastingandaggregateplanningtechniquestoselectappropriateproduction 

systems. 

CO2 DevelopschedulingplansandapplyinventoryclassificationmethodslikeABCand VED 

analysis. 

CO3 AnalyzeinventorydecisionsusingEOQandimplementMRPlogicandLean concepts. 

CO4 UsetoolslikecontrolchartsandsamplingtomanagequalityandunderstandTQM and Six 

Sigma principles. 

CO5 Solvereal-worldproblemsusingLPP,transportation,assignment,andtravelling salesman 

models. 
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IVYearISemester ENERGYAUDITING 

(OpenElective-IV) 

L T P C 

3 0 0 3 

 

COURSEOBJECTIVES 

 Introduce global and national energy scenarios, energy auditing needs, and the role of 

energy managers. 

 Explainelectricitytariffsystemsandenergy-savingtechniquesinelectrical networks. 

 Provideknowledgeofcombustionandconservationmethodsinmajorthermal systems. 

 Discussconservationmeasuresinvarious electricalutilitiesandsupportsystems. 

 Explainmonitoring, targeting,labelling,and economicevaluationofenergyprojects. 
 

 

 

UNIT CONTENTS 

UNIT– 1 INTRODUCTION: Energy scenario of World, India and TN - Environmental 

aspects of Energy Generation – Material and Energy balancing - Energy 

Auditing: Need, Types, Methodology and Barriers. Role of Energy Managers. 

Basic instruments for Energy Auditing. 

UNIT– 2 ELECTRICAL SUPPLY SYSTEMS: Electricity Tariff structures – Typical 

Billing - Demand Side Management - HT and LT supply - Power Factor – 

Energy conservation in Transformers – Harmonics 

UNIT– 3 ENERGYCONSERVATIONINMAJORTHERMALUTILITIES: 

Stoichiometry - Combustion principles. Energy conservation in: Boilers -Steam 

Distribution Systems - Furnaces - Thermic Fluid Heaters – Cooling Towers – 

D.G. sets. Insulation and Refractories - Waste Heat Recovery Devices. 

UNIT– 4 ENERGYCONSERVATIONINMAJORELECTRICALUTILITIES: 

Energy conservation in: Motors - Pumps – Fans – Blowers - Compressed 

AirSystems - Refrigeration and Air Conditioning Systems - Illumination 

systems 

UNIT– 5 ENERGYMONITORING,TARGETING,LABELLINGAND 

ECONOMICS: Elements of Monitoring & Targeting System – CUSUM - 

Energy/ Cost index diagram – EnergyLabelling - EnergyEconomics – Cost of 

production and Life Cycle Costing - Economic evaluation techniques – 

Discounting and Non-Discounting - ESCO concept – PAT scheme 

 

TEXT BOOKS: 

1. Guide book for National Certification Examination for “Energy Managers and Energy 

Auditors”(4Volumes).Availableathttp://www.em-ea.org/gbook1.asp.Thiswebsiteis 

http://www.em-ea.org/gbook1.asp


SRI VASAVI INSTITUTE OF ENGINEERING & TECHNOLOGY 

An Autonomous Institute 

DEPARTMENT OF MECHANICAL ENGINEERING 

Academic Year:2026-27 

 (R23 – IV-YEAR COURSE STRUCTURE & SYLLABUS)  

 

administeredbyBureau ofEnergyEfficiency(BEE),astatutorybodyunderMinistryof Power, 

Government of India. 

2. K.NagabhushanRaju,IndustrialEnergyConservationTechniques:(concepts, 

Applications and Case Studies), Atlantic Publishers &Dist, 2007. 

 

REFERENCES: 

1. AbbiYP,ShashankJain.,HandbookonEnergyAuditandEnvironmentManagement, TERI 

Press, 2006. 

2. AlbertThumannandPaulMehtaD,“HandbookofEnergyEngineering”,7thEdition, The 

Fairmont Press, 2013. 

3. Murphy.W.R.andMcKay.G,“EnergyManagement”,Butterworth, London1982. 

4. PaulW.O'Callaghan,Designandmanagementforenergyconservation:Ahandbookfor 

energy managers, plant engineers, and designers, Pergamon Press, 1981. 

5. SteveDoty,WayneTurnerC,EnergyManagement Handbook7thEdition,The 

Fairmont Press, 2009 

CourseOutcomes:Attheendof thecourse,studentwillbeable to 
 

 

 

CO1 Analyzeenergyconsumptionpatternsandperformbasicenergyauditsusingsuitable tools. 

CO2 EvaluatepowersystemsforconservationopportunitiesandapplyDSMandPF 

improvement strategies. 

CO3 Applyenergy-savingtechniquesinboilers,furnaces,steamsystems,andwasteheat 

recovery units. 

CO4 Recommendenergy-efficientpracticesformotors,compressors,HVAC,andlighting 

systems. 

CO5 Performenergyperformanceanalysisusingeconomictoolsandunderstandschemes like 

PAT and ESCO. 
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CourseObjectives:The studentwill acquirethe knowledge 

 Tostudythecharacteristicsandworkingprinciplesofbasictransducersandsignal conditioning 

elements. 

 TodevelopandsimulatePLCladderlogicprogramsforreal-timeindustrialcontrol systems. 

 Todesign,simulate,andanalyzehydraulicandelectro-pneumaticcircuitsusing Automation 

Studio. 

 TointroduceMATLABandSIMULINKformodelingandsimulationofcontrol systems. 
 

CONTENTS 

List ofExperiments 

 

1. DYNA1750 TransducersKit :- 

a. CharacteristicsofLVDT 

b. Principle&CharacteristicsofStrainGauge 

c. CharacteristicsofSummingAmplifier 

d. CharacteristicsofReflectiveOptoTransducer 

 

2. PLCPROGRAMMING&SimulationofAllenBradley,SiemensorIECLadderUsing 

Automation Studio 

a. LadderprogrammingonLogicgates,Timers(TON,TOFF)&counters(UP,DOWN) 

b. LadderProgrammingfordigital&Analogysensors 

c. Ladder programming & Simulations of Virtual System such as Traffic Light control, 

Washingmachine,GarageDoor,Waterlevelcontrol,Liftcontrol,ConveyorBeltetc. 

d. Ladder programming to control circuits such as single solenoid spring return latch 

circuit,doublesolenoidHydraulic/Pneumaticcircuits,Self-ReciprocatingHydraulic 

/ Pneumatic Circuit. 

 

3. AUTOMATIONSTUDIOSOFTWARE(Design,Simulate&Analyze) 

a. IntroductiontoAutomationstudio&itscontrol. 

b. Draw & Simulate Hydraulic circuits for series &parallel cylinders connection, 

Accumulatorcircuit,Pressureintensifiercircuit,SimpleElectro-HydraulicElectro- 

Pneumatic circuits (Plot Waveforms for different parameters). 

c. Design&SimulateMeter-in,Meter-out,Regenerativecircuit,sequencingcircuit, 

traverse and feedhydraulic circuit, hydraulic press and clamping. 

d. PositionControlofProportionalServoValveCircuitusingPIDFeedbackcontroller. 
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4. MATLABProgramming 

a. SampleprogrammesonMATLAB 

b. Simulationandanalysis ofPIDcontrollerusingSIMULINK 

 

 

 

CourseOutcomes:Attheendof thecourse,studentwillbeable to 
 

CO1 AnalyzeandinterprettheresponseofLVDT,straingauges,optotransducers,and amplifiers. 

CO2 DesignandsimulatePLCprogramsforsensors,actuators,andprocesscontrol applications. 

CO3 Createandsimulate controlcircuitswithvarioushydraulicandpneumatic 

configurationsincludingPID-basedposition control. 

CO4 Implement controlalgorithmsandanalyzesystemresponsesusingMATLABand 

SIMULINK. 
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CourseObjectives:Thestudentwillacquiretheknowledge 

 ToEnablethestudenttounderstandtheimportanceofconstitution

 Tounderstandthestructureofexecutive,legislatureandjudiciary

 Tounderstandphilosophyoffundamentalrightsandduties

 Tounderstandtheautonomousnatureofconstitutionalbodies likeSupreme Courtand 

highcourt controller and auditor generalofIndia and election commission ofIndia.

 Tounderstandthecentraland staterelationfinancialandadministrative

 

UNIT CONTENTS 

UNIT– 1 Introduction to Indian Constitution: Constitution meaning of the term, Indian 

Constitution - Sources and constitutional history, Features - Citizenship, 

Preamble,Fundamental RightsandDuties,DirectivePrinciplesofStatePolicy. 

Learningoutcomes: 

Aftercompletionofthisunitstudentwill 

 UnderstandtheconceptofIndianconstitution 

 Applytheknowledgeondirective principleofstatepolicy 

 AnalyzetheHistory,featuresofIndianconstitution 

 EvaluatePreambleFundamentalRightsandDuties 

UNIT– 2 Union Government and its Administration Structure of the Indian Union: 

Federalism,Centre-Staterelationship,President:Role,powerandposition,PM and 

Council of ministers, Cabinet and Central Secretariat, Lok Sabha, Rajya Sabha, 

The Supreme Court and High Court: Powers and Functions; 

Learningoutcomes:-Aftercompletionofthisunitstudentwill 

● UnderstandthestructureofIndiangovernment 

● Differentiatebetweenthestateandcentralgovernment 

● ExplaintheroleofPresidentandPrime Minister 

● KnowtheStructureofsupreme courtand Highcourt 

UNIT– 3 State Government and its Administration Governor - Role and Position - CM 

and Council of ministers, State Secretariat: Organisation, Structure and 

Functions. 

Learningoutcomes:Aftercompletionofthisunitstudentwill 

● Understandthestructureofstategovernment 

● AnalyzetheroleGovernorandChiefMinister 

● ExplaintheroleofstateSecretariat 

● Differentiatebetweenstructureandfunctionsofstatesecretariat 

UNIT– 4 A. Local Administration - District’s Administration Head - Role and 

Importance, Municipalities – Mayor and role of Elected Representative - CEO 

ofMunicipalCorporationPachayatiRaj: FunctionsPRI: ZilaPanchayat,Elected 

officialsandtheirroles,CEOZillaPanchayat:BlocklevelOrganizational 

Hierarchy - (Different departments), Village level - Role of Elected and 

Appointed officials - Importance of grass root democracy. 
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 Learningoutcomes:-Aftercompletionofthisunitstudentwill 

 UnderstandthelocalAdministration 

 Compareandcontrastdistrictadministrationroleandimportance 

 AnalyzetheroleofMyer and electedrepresentativesofMunicipalities 

 EvaluateZillaPanchayatblocklevelorganization 

UNIT– 5 Election Commission: Election Commission- Role of Chief Election 

Commissioner and Election Commissionerate State Election Commission: 

Functions of Commissions for the welfare of SC/ST/OBC and women 

Learningoutcomes:-Aftercompletionofthisunitstudentwill 

 KnowtheroleofElectionCommissionapplyknowledge 

 ContrastandcomparetheroleofChiefElectioncommissionerandCommissio

nerate 

 Analyzeroleofstateelectioncommission 

 EvaluatevariouscommissionsofvizSC/ST/OBCandwomen 

 

References: 

1) Durga Das Basu, Introduction to the Constitution of India, Prentice – Hall of 

IndiaPvt. Ltd..New Delhi 

2) SubashKashyap,IndianConstitution,NationalBookTrust 

3) J.A.Siwach,DynamicsofIndianGovernment&Politics 

4) D.C.Gupta,IndianGovernmentandPolitics 

5) H.M.Sreevai, Constitutional Law of India, 4th edition in 3 volumes (Universal Law 

Publication) 

6) J.C.Johari,IndianGovernmentandPoliticsHans 

7) J.RajIndianGovernmentandPolitics 

8) M.V.Pylee,Indian Constitution Durga Das Basu, Human Rights in Constitutional 

Law, Prentice 

9) –HallofIndiaPvt.Ltd..NewDelhi 

10) Noorani, A.G., (South Asia Human Rights Documentation Centre), Challenges to 

CivilRight),Challengesto CivilRightsGuaranteesinIndia, Oxford UniversityPress 

2012 

E-resources: 

1. nptel.ac.in/courses/109104074/8 

2. nptel.ac.in/courses/109104045/ 

3. nptel.ac.in/courses/101104065/ 

4. www.hss.iitb.ac.in/en/lecture-details 

5. www.iitb.ac.in/en/event/2nd-lecture-institute-lecture-series-indian-constitution 

http://www.hss.iitb.ac.in/en/lecture-details
http://www.iitb.ac.in/en/event/2nd-lecture-institute-lecture-series-indian-constitution
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CourseOutcomes:Attheendofthecourse,studentwillbeableto 

CO1 Understandhistorical backgroundoftheconstitutionmakinganditsimportance 
forbuildingademocraticIndia 

CO2 Understandthefunctioningofthreewingsofthegovernmenti.e.,executive, 
legislativeand judiciary. 

CO3 Understandthevalueofthefundamentalrightsanddutiesforbecominggood 
citizenofIndia. 

CO4 Analyzethedecentralizationofpowerbetweencentral,stateandlocalself- 
government. 

CO5 Applytheknowledgeinstrengtheningoftheconstitutionalinstitutionslike 
CAG,ElectionCommissionandUPSCforsustainingdemocracy. 

CO6 Knowthesources,featuresandprinciplesofIndianConstitution. 

CO7 LearnaboutUnionGovernment,Stategovernmentanditsadministration. 

CO8 GetacquaintedwithLocaladministrationandPachayatiRaj. 

CO9 Beawareofbasicconceptsand developmentsofHumanRights. 

CO10 GainknowledgeonrolesandfunctioningofElectionCommission. 
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