SATHYABAMAINSTITUTEOFSCIENCEANDTECHNOLOGY SCHOOLOFMECHANICALENGINEERING

ENGINEERINGECONOMICSANDCOSTANALY | L T P | Credits | TotalMarks
SIS 3 0 0 3 100

SMEA4004

COURSEOBJECTIVES

To learn about the basics of economics and cost analysis related to engineering so as to take economically
sounddecisions.

UNIT1INTRODUCTION 9HRS
Introduction to Economics- Flow in an economy, Law of supply and demand, Concept of Engineering Economics —
Engineering efficiency, Economic efficiency, Scope of engineering economics - Element of costs, Marginal cost,
MarginalRevenue, Sunk cost, Opportunity cost, Break-even analysis- V ratio, Elementary economic Analysis — Material selection
forproductDesignselectionforaproduct,Processplanning.

UNIT2VALUEENGINEERING 9HRS

Make or buy decision, Value engineering — Function, aims, Value engineering procedure. Interest formulae and
theirapplications -Time value of money, Single payment compound amount factor, Single payment present worth factor,
Equalpayment series sinking fund factor, Equal payment series payment Present worth factor- equal payment series
capitalrecoveryfactor-Uniformgradientseriesannualequivalentfactor,Effectiveinterestrate, Examplesinallthemethods.

UNIT3CASHFLOW 9HRS
Methods of comparison of alternatives — present worth method (Revenue dominated cash flow diagram), Future
worthmethod (Revenue dominated cash flow diagram, cost dominated cash flow diagram), Annual equivalent method
(Revenuedominatedcashflowdiagram,costdominatedcashflowdiagram),rateofreturnmethod,Examplesinallthemethods.

UNITAREPLACEMENTANDMAINTENANCEANALYSIS 9HRS
Replacement andMaintenance analysis-Types ofmaintenance, types ofreplacement problem, determination ofeconomiclife of an
asset, Replacement of an asset with a new asset — capital recovery with return and concept of challenger anddefender,
Simple probabilistic model for items which fail completely — Case study based on replacement and maintenance
inautomobilecomponents.

UNIT5DEPRECIATION 9HRS
Depreciation- Introduction, Straight line method of depreciation, declining balance method of depreciation-Sum of the yearsdigits
method of depreciation, sinking fund method of depreciation/ Annuity method of depreciation, service output method
ofdepreciation-Evaluation of public alternatives- introduction, Examples, Inflation adjusted decisions - procedure to
adjustinflation,Examplesoncomparisonofalternativesanddeterminationofeconomiclifeofasset.

e MiniprojectonProductionofAutomobileparts/vehicleforstudyingaboutEngineeringEconomicsandcostanalysis

Max.45HRS
COURSEOUTCOMES
Oncompletionofthecourse,studentwillbeableto
CO1-Understanddifferentcost,selectionofmaterialsinengineeringeconomics.CO2-
Understandthemajorcapabilitiesandlimitationsofcashflowanalysis
CO03-Recognise,formulate,analyseandsolvecashflowmodelsinpracticalsituations
CO4-DeveloptheabilitytoaccountfortimevalueofmoneyusingengineeringeconomyfactorsCO5-
Implicationsandimportanceofconsideringtaxes,depreciation,andinflation
CO6-Applyengineeringeconomictechniguesonsolvingengineeringproblems
TEXTBOOK
1. PanneerSelvam,R,EngineeringEconomics,PrenticeHallofindiaLtd,NewDelhi,2013.
2. SumaDamodaran,“Managerialeconomics”,Oxforduniversitypress2006.
REFERENCES
1. ChanS.Park,“ContemporaryEngineeringEconomics”,PrenticeHalloflndia,2002.
2. Donald.G.Newman,Jerome.P.Lavelle,"EngineeringEconomicsandanalysis"Engg.Press, Texas,2002
3.Degarmo,E.P.,Sullivan,W.GandCanada,J.R,“EngineeringEconomy”,Macmillan,NewYork,1984
4. Grant.E.L.,Ireson.W.G.,andLeavenworth,R.S,“PrinciplesofEngineeringEconomy”,RonaldPress,NewYork,1976.
|5. Smith,G.W.,“EngineeringEconomy”,LowaStatePress,lowa,1973.
ENDSEMESTEREXAMINATIONQUESTIONPAPERPATTERN
Max.Marks:100 ExamDuration:3Hrs.
PARTA:10Questionsof2markseach-Nochoice 20Marks
PARTB:2Questionsfromeachunitofinternalchoice,eachcarryingl6marks 80Marks
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SAIC4001 INDUSTRY4.0 > b 100
UNITT  ADVANCEDTECHNOLOGYANDADVANCEDMATERIALS THrs.

Advanced electro-optical sensing technology-active, passive multi-spectral and hyper spectral imaging; electronic
beamsteering;vacuumtechnology,surfaceandcoatingtechnology, healthcaretechnology,Nanotechnology -
Nanomechanics,Nanooptoelectronics;energystoragetechnology-nextgenerationLi-
basedBatteries,Hydrogenstorage,solarphotovoltaic’s,Flexibleelectronics. IntellectualProperty Rights-
casestudiesgoverning/pertainingtoMaterials/Technology.

UNIT2  TRANSFORMINGTECHNOLOGIESINBIOENGINEERING THrs.
Establishment of smart biotechnology factory, Artificial intelligence in Bioprocess technology, Omics — Big data
analysisthrough automation, 3D bio printing for tissue engineering. Simulation tools, RSM and Box model. Cyber physical
systembased telemedicine, diagnosis and therapeutics through real time biosensors.Bionanotechnology. Intellectual
Propertyrights(IPR):CaseStudies.

UNIT3  ADVANCEMENTSINSUSTAINABLEBUILTENVIRONMENT THrs.
Introduction - Technological developments in Architectural, Engineering and Construction (AEC) - Building
InformationModelling (BIM) using Cloud computing technology and Internet of things (IoT) — Unmanned Aerial Vehicles,
sensors —Additive manufacturing in construction — Concrete 3D printing- Materials used - Lightweight and functionally
gradedstructures - Net Zero Energy buildings, Biowaste, Biofiltration pond, Ecosan systems- Recent developments in Waste
waterManagement, Air pollution control, waste disposal - Integration of energy, water and environmental systems for
asustainable development- Emerging Technologies: Robot Highway- Vertical farming - Intellectual Property rights:
Casestudies.

UNIT4  SMARTMANUFACTURING 8Hrs.

Smart factories and interconnection, Smart Manufacturing — automation systems, Additive Manufacturing, Smart grids, MicroElectro
Mechanical Systems (MEMS), Stealth technology, Metal Finishing, Self propelled vehicles, e mobility, Green fuels,drones -
unmanned aerial vehicles(UAVs), aerodynamics. Robotic Automation and Collaborative Robots — Augmentedreality and
haptics, engineering cybernetics and artificial intelligence (Al), Disruptive Technologies — Frugal Innovations —Emerging
Technologies - Autonomous Robots, Swam Robot, Modular Robotics, Space craft, Intellectual Property
Rights(IPR):CaseStudies.

UNIT5  SMARTWORLD 8Hrs.

Smart Sensors and 10T, Smart grid, Hybrid renewable energy systems,Electronics in Smart city, Integration of Sensors inRobots
and Attificial Intelligence, 5G Technology, Communication protocols, Human-Machine Interaction, Virtual Reality,Quantum
Computing:  Changing trends in transistor technology: Processor,Emerging Trends: Deep Space, Swarm
Robots,Cyborg,Geofencing,PervasiveComputing, IntellectualPropertyRights-CaseStudies.

UNIT6 CYBERPHYSICALSYSTEMS 8Hrs.

IntroductiontoCyberPhysicalSystems(CPS),ArchitectureofCPS,Datascienceand technologyforCPS,PrototypesofCPS,

Emerging applications in CPS including social space, crowd sourcinghealth care and human computer

interactions,IndustrialArtificialintelligence,NetworkingsystemsforCPSapplications, Wearablecyberphysicalsystemsandapplicati

ons, Domain applicatons  of  CPS:  Agriculture, Infrastructure, Disaster ~ management, Energy,

Transportation, IntellectualPropertyRights(IPR):CaseStudies.

Max.45Hrs.

TEXT/REFERENCEBOOKS

1. WilliamD.Callister,“MaterialsScienceandEngineering,Anlntroduction,JohnWilleyandSonsInc.Singapore,2001.

2. V.Raghavan,‘PhysicalMetallurgy:PrincipleandPractice,.PrenticeHallIndiaPvtLtd,2006.

3. FlavioCraveiro, Jose Pinto Duarte, Helena Bartolo and Paulo Jorge Bartolo, “Additive manufacturing as an enabling
technology for digital construction: A perspective on Construction 4.0”, Automation in Construction, Vol. 103,pp. 251-
267,2019.

3. KlausSchwab,FourthindustrialRevolution’,RandomHouseUSAInc,NewYork,USA,2017.

4.  Oliver Grunow, "SMART FACTORY AND INDUSTRY 4.0. The current state of Application
Technologies”,StudylabPublications,2016.

5. AlasdairGilchrist,“INDUSTRY4.0:IndustriallnternetofThings”,Apress,2016.

6. SangC.Suh, U.JohnTanik, JohnNCarbone, AbdullahEroglu,“AppliedCyber-

PhysicalSystems”,SpringerPublications,NewYork,2013.



