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MEC-60I NC and CNC Machine toots

UNIT-I:
Introduction: Fundantentals of rumerical control. advantages limitations of N.C systetns _

clas.sification of N.C systems_ Computer Numer.ical Control: Nornenclature, rypcs ani features
of CNC nrachine tools- rrachine conrrol unit, position control and its significancc, enginecring
analysis of NC positioniug systenls, open loop and closed loop system., pr.ccision in NC
positioning systcnls-oontrol resolution. accuracy and repeatability. Actuators: seNontotors.
stepper motors! tlaosducers and f'eedback elenrents.
UNIT - II
Features of N.C. Machine tools: Desigrl cotlsideration of N.C machinc tools _ increasing
productivity with N.C rrachines, tooling for CNC machine. System Device: Feed back systertrl
counting devices digital analog converters. lnterpolationsi DDA intcgrators. simpie and
symmctrical DD referencc word CNC interpolator.s.
UNIT . III
Part Programming: Pr.ocess planning and flow chafl for part prograrnntillg. sysler)s
nornenclature and tool geometries, Tool presettirlg & nlodular looling. Seleition of iools based
or machining capacity, accuracy aod surfacc linish. clements of progranrnring for turning and
milling, pa].t progranrming. Preparatory codes G. misccllaneous functions M, Interpolation, tool
compensations, cycles lor simplilying progmrrrring, tyllical part progranrming Control Loops
for N C Systems: lntroduction-control loops for.point and counting systems.
IINIT - IV
Computcrized Numerical Control: CNC concepts-advantage of CNC r.eference planes.
sanlpled dala techniques, nricroconputeN in CNC. Adaptive Control Systems: Adaptive
control wirh optintization and constraints-variable gains AC systems.
UNIT - V
Modern CNC machines: CNC lathcs, turning oenters. machining ccntres, auto,natic pallet
changers. automatic tool changcls, direct numer.ical contr-ol and applications, CNC machine
design features.

REFERENCE BOOKS:-
l. Nu erical control ofmachine tool- Koren & Ben Uti Khanna publisher.Delhi
2. Automation. Production Systems and Computer Intcgrated Manufacturing - Groover _ pHI.
3. CNC Plogramming - S.K. Sinha - Galgotia
4. Mcchatlonics - HMT TMH.Delhi
5. Numerical Conlrol and Computer Aided Manufacturing -Ter,vari. Rao, Kundra_ TMH. Dclhi
6. Machine Tool Design and Numerical Control - N.K.Mehta TMH Delhi
7. Fundamcntals ofComputer Numerical Control - NIIT prenticc Hall, Delhi

List of Experiment (PI. expand it):
Designing and sketching ofcomponents contained in the syllabus.
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MEC-602 IC Engines

UNIT I
Internal Combustion Engine: S.l. and C.l. cngines of two and four stroke cycles, real cycle
analysis of SI arld CI engines, dctennination of engine dirnensions, speed, ftlel consumption,
output, nrean effective pressure. et'ficiency, factors effecting volumetric efficiency. heat balance,
pcrfbmrance characteristics of SI and CI engines. cylinder affangen]cnt. firing ordcr. power-
balance for multi-cylinder engiDes. valve timing.

UNIT 2
Combustion in SI errgines: Flame development and propagation, ignition lag, cfl'ect of air
density, temperature, enginc speed. turbulenoe and ignition timings, physioal and chcrnical
aspects of dctonation, effect olengine arrd luel variables on knocking tendency. knock rating of
volatile fuels, octane number, H.U.C.R.. actiotl ol dopes, pre-igtlitiorl, its causes and r.emcdy.
salient features ofvarious typc conrbustion chambers, valvc tirning and firing order.

UNIT 3

Cornbuslion in C.l. Enginos: Times base indicator diagrams and their study, various stages of
conrbustion, dclay period, diesel klock, octane uumber, knock iihibitorc. salienl features of
various types of combustion chambers, fucl, ignition. cooling, exhaust and Iubric ion systems;
Simple problems on fuel injcction, various types of engines, their classification and salient
features. Rotary I. Cl. engines. thcir principles ofworking.

UNIT 4

I.C. Enginc System: Fuels, ignition systems, cooling. exhaust/scavcnging and lubrication system.
Fuel metering in SI engire: Fuel jnjection in SI engino (MPFI & TBD, Theor.y of carburction,
simple p|oblems on carburction. Fuel metcring in CI cngines: Fuel injection in CI engine and
simple prcblenrs, various types of engincs, their classification and salicnt features. Fuels:
Conventional fuels and altcmate fuels, cngine exhaust emission, carbon monoxide, unbumt
lrydro cabon, oxidcs of nitrogcn, smoke, density, measullment a d control, hydrogen as
altcmate fuel.

UNIT 5
Supercharging: Elfect ofattitude on mixture strcngth and output of S.I. engines, low and high
pressure super charging, exhaust, gas turbo-charging, supercharging ollwo stroke cngines.

References:
l. Ganeshan V; Intemal Colnbusion engines; TMH
2. Mathul ML & Sharma RP; A. Course in IC engines; DhanpatRai
3. Gupta HN; Fundamentals of lC Engines; PHI
4. Srinivasan S; Automotive Engines; TMH
5. Halderman JD and Mitchcll CD; Automotive Engines theory and servicing; pearson
6. DomKundwaf; Internal Combustion Engines ; Dhanpat Rai publioations
7. Taylor GF; Intemal Combustion Engines Theory & Practice; MIT Press
8. Richard Stone; Introduction to IC Engines; Society of Automotive tsngr (palgrave Mc Millan)
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List of Experiments (Pl. expand it):
l. Determination ofValve tinring diagranl
2. Load test on Pch'ol Engine
3. lleat Balancc of SI engine
4. IIeat Balancc ofCI Engine
5. Study of Battery Ignition systenl and Electronic Ignition Sysrem
6. Study ofDiesel fucl pump
7. Study ofDiesel trel injectors
8. Study ofa Carburetors
9. Stlrdy ofFuel Injection sysrem in SI Enginc
10. Study ot Irrbricating 5y.le'n in CI Fngincs
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MEC - 603 Heat and Mass Transfer

unit-l
Basic Concepts: Modes of heat transf'er, Fourier,s law, Newton,s law, Stctan Boltzman law;
thetural resistance and conductance, analogy between flow ofheat and eleotricity,corDbined heat
transaer proccssi Conduction: Fourier heat conduotion cquation, its form in reotangular.
cylindrical a.d spherical coordinates, thcrnlal dif'fusivity. rinear one dimensionar steady state
conduction through a siab, tubes, spherical shells and composite structures. electr.ical analogics.
critical-insulation-thickress for pipes. eflict ofvariable thernral condLlctivity.

Unit 2
Extended sulthces (fins): Heat transfer lionl a straight and annular fin (plate) for a uniform
cross section: error in measurenrent o[ tcmpe).aturc in a lherrnorneler well. fitr el'ficiency. fin
effectiveness, applications; Unsteady hcat conduction: Transient and periodic conduction,
heating and cooling of bodics with known temperalures distribution, systems with infiIite
thermal conductivily, rcsponse of thermocouples.

Unit 3
Convection: httroduction, free and forced convection; principle of dimensiorral
analysis.Buckingham 'pie' theor-em, application ol dimensional analysis of frec and forced
coDvection,empirical conclations for lanti ar and turbulcnt flow ove; flct plate and tubular
geonetry; calculation ol convective hcat transfcr coellicicnt usina data book_

Unit 4
Heat exchangers: Types- parallel flow, courtcr flow; evaporator and condensers, overall heat
tmnsfers coefficient. fouling factors, log-mean tcmperarurc difference (LMTD), method of heat
exchangcr analysir. cllectivencss ul'heit exchlngcr. NTU methocl;
Mass transler: Fick's law. equi-molar diflusion, diffirsion cocfficient, analogy wilh heat
transfer, dilfusion ol'vapour in a stationary medium.
Unit 5
Thcrmal radiation: Nature of radiation. cmissive power. absorption, rransmission. reflection
and emission ofradiation, Planck's distrib,tion law, radiation lrom rcal suri'aces; racliation heat
exchange between black and gray surfaces, shape lactor. analogical elcctrical network. radiation
shields. Boiling and condensation: Film wisc and drcp wise condensation; Nusselt theory tbr
fihn wise condensation on a vertical platc and its modification for holizontal tubcs; boiling heat
transfer phenomenon, regimes of boiling, boiling corelations.

Rcferences:
l. Sukhatme SP; Heat and mass transfer; University press Hyderabad
2. Holman JP; Heat transfer; TMH
3. Nag PK; heat and Mass Transfer; TMH
4. Dutta BK: Heat Transfer Principles And App; pHI Learning
5. Mills AF and Ganesan V; Heat transfer; pearson

6. Cengel Yunus A; Heat and Mass transfer;TMH
7. Yadav R; Heat and Mass Transfer; Central India pub-Allahabad
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8. Baehr HD;Stephan K; Heat and Mass Transfer; MacMillan pub
9. lnclopera FP and Dcwitt DP; Ileat and Mass transfcri Wiley

List of Experiments (Pl. expand it):
I Conduction through a rod to determinc thermal conduotivitv ofmaterial
2 Forr:cd and liee conve(tion over uircular r) Iinder
3 Frce convection from cxtended surt'accs
4 Parallel flow and counter flow heat exchanger effectiveness and heat transfer rate
5 Calibration of thermocouple
6 Experinrental deter)ination olStefen-Boltznlan constant
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MEC- 604(4) - Power Plant Engineering

UNIT I
Introduction to mcthods of converting various energy sources to electric power, dircct
convcrsion methods renewable cnergy sources. solar, wind. tidal, gcothennal, bio-thermal.
biogas and hybrid encrgy systems. fuel cells, themloelectt.ic moduies, MHD-Converter.

Unit II
Fossil fuel stearn stations: Basic principlcs of sirting a,ld stalion design, ef'fect of clifiatic f'actors
on station and equipment design, choicc of stearn cyclc and nrain equipment, rcccnt trends in
turbine and boiler sizes and stean conditions, plant design and layout, outdoor and indoor.plant.
system components. fucl handling. burning systerns, clelnent of feed water trcahnent plant.
condensing plant and circulating water systems, cooling towers, tu line room and auxilialJ plarlt
equipment., iDstrumentatiorl, testing and plant heat balance.

UNIT III
Nuclear Power Station: Importancc of nuclear power development in the wolld and Indian
context. Revie\r, of atomic shucture and radio activity, binding cnergy concepl, fission and
fusion reaction, fissionable and f'ertile materials, themtal neutron fission, inlpodant nuclcar fuels,
nroderators and coolants, their relative mer.its. thermal and fast breeder reactol.s. principlcs of
reactor control, safcty and reliability features.

Unit lV
Hydro-Power Stationt EIenlents of Hydrological conrputations, rainlall run otl flo\a, and power
duration curyes. mass curvesj storage capacity, salient features oIvarious typcs ofhydro stations.
component such as dams. spillways, intake systems, head works, pressure tunnels, penstocks,
reservoir, balancing rescr,/oirs, Micro and pico hydr.o machines, seleclion of hydraulic turbines
for pou,er stations, selection ofsite.
Unit V
Power Station Economics: Estimation and prediction of load. Maximum demand, load hctor.
diversity factot, plant factor and their influenoe on plant design, operation and economics;
conparison of hydro and nuclear power plants typical cost structures, simple problems on cost
analysis, economic performance and tarit'fs, interconnected system and their advantages,
elements olload dispatch in interconnected systcrrs.

References:
l- Nag PKt Powcr plant Engg; TMH
2- Al-Wakil MM; Power plant Technology; TMH
3- Shama PC; Powcr plant Engg; Kataria atld sons, Delhi
4- Domkundwar; Power Plant Engg; Dhanpatrai & sons.
5- Rajput RK; A text book ofPower plant Engg.; Laxmi Publicarions.
6- Yadav R; Steam and gas turbine and power plant engg by
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MEC-604(B) Lean Manufacturing Engineering

UNIT I
Lean Production: Lltroduction, background, al1d lcan thinking, importance of philosophy,
strategy, culture. alignment. focus and systents view. Discussion ofTovota production Svstcln.

UNIT 2

Lean Production Preparation: Systerl assessnent. process and Value-strerur rnapping. sources
ofwastc. Lean Production Processes, Approaches and Techniques: impoftance of focusing
upon flow. Tools inolude: Workplace organization 55, Srability, Just-ln-Time One piece flow

Pull, Cellular systenrs, Quick change and set-up reduction rDethods, Toral productive
nlaintellance, Poka-Yoke mistake prooting, quality intprovement, Standards, Levcling and
Visual nranagemcnt, Six Sigma.

UNIT 3
SMEDi Single minute exchange ofdies - theol.y and practice ofthe SMED system, the sttucttll.c
of production, Set-up operations, Fundamentals of SMED. Techniques for applying SMED,
Basic examples ofSMED.

UNTT 4
Employec Involvement: Teams, Training, Supporting and encouraging involvernent Involving
people in the change process; contmunication; importance ofculture.

UNIT 5
Concurrent Enginecring: Obeya in Toyota,s new product developmcnt process. cross_
functional teams. use of computer tcchnology, inlbrnation management for. sirnullaneous
englnee ng.

Reference Books:
l. Liker, J. The Toyota Way, Mcclitw-Hill (2004).
2. Liker, J and Meicr, D., The Toyora Way Fieldbook, McGraw-Hill (2006).
3. Womack, J and Jones, D, Lean Thinking, Frec press (2003).
4. Womack, J and Jones, D and Roos, D., The Machine that Changed the World, Rawson

Associates ( 1990).
(

5.

6. Shingo, S., A Revolution in Man
Dennis, P., Lean Production Simplified, Ploductivity Pless (2007).

..2*\N/ "1
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MEC-604(C) Reverse Engineering & Rapid Prototyping
UNIT I
Introduction: Introduction to rapid prototypirg (Rp), Need of Rp in contexr of modem
production methods. Review ol solid modelling techniques: producr desiglt by curues. surfaces
and solids.

UNIT 2

Basic Principlest Basic Principlcs of RP, Steps in RP, process chain in Rp, Rp integrated CAD-
CAM environment, Advantages of RP. Classification of Rp processes: Bascd on raw ntatcrial,
Bascd on energy souloes

(

(

UNIT 3
Rapid Prototyping Systems: Sterolithogr.aphy. Solid Ground Curing, Ballistic particle
manllfacture, Fused Deposition Modeling. Selective Laser Sintering, Laminated Object
Manufacturing,3D Printing, Laser Engineered Net Shaping etc., Proccss planning lbr rapid
prototyping: STL file generation, Delects in STL files and rcpairing algorithms. Slicing and
various slicing plocedurcs.

UNIT 4

Problem areas of Rapid Prototyping: Accuracy issles in Rp. Strength issues ol Rp parts,
Surfacc loughness problerr in RP, Part deposition orientation issucs of Rp parts and othcr issues
like build time, support stl ucture. cost etc.,

Academic Publishers, U.S.A., (2003).

6. Hague. R.J.M., Reeves, P.E., Rapid
Publishing, (2000).

UNIT 5
Rapid tooling techniques: RTV Silicone Rubber Mold, Spr.ay Meral Tooling, Vacuunr Casting,
Cast Rcsin Tooling, Electrofonning, Direct AIM Tooling, Dircct Metal Laser Sintcling,
Lanrinated Tooling, Laser Engineered Net Shaping. Reverse Engin€ering: Inh.oduction to
rcvcrse engineering and its integration with rapid protolypinS.

Relerence Books:
l. Chua, C.K., Leong, K.F., Rapid Prororyping: Principles and Applications in Manulactuling,
John Wiley and Sons Inc.. (2000).

2. Pham, D.T., Demov, S.S., Rapid Manufacturing: Ihe Technologies and Applications ofRapid
Prototyping and Rapid Tooling, Springer-Verlag London Limited, (2001).
3. Noorani, R.. Rapid Prototyping: Principles and Applications, John Wiley & Sons, Inc., New
Jersey, (2006).

4. Zeid, 1., Mastcring CAD/CAM, Tata Mccraw Hill, (2006).
5. Patri, K. V., Wciyin, Ma, Rapid Prororyping - Laser-based and Other Technologies, Kluwer
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{l Hopkinson, N , Hague, R.J.M., Dickens. p.M.. Rapid Manufacruring- An IndustrialRevolutior lor rhe Digilal Agc. John Wilcy & Sons Lrd.. U.K.. 1200r,1i
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MEC-605(A) Renewable Energy System

UNIT.I
Solar Radiation: Extra-terestrial and terrestrial, radiation rneasur.iug instrument, radiation
nleasurcnlent and predictio0s. solar thermal conversion: Basics, Flat plate collcctorsJiquid and
air type. Theory of flat plate collectors, selective coating, advancccl ;ollectors, Concentrators:
optical design of concentrators, solar water heater. solar dryers. solar stills, solar cooling and
refrigcration. Solar photovoltaic: Prirrciple of photovoltaic conversiorr of solar energy:
Teohnology for tbblication ofphotovoltaic devices; Applications ofsolar cells in pV gencration
systems; Orgarric PV cells.
UNIT-II
Wind energy characteristics and measureDrcnt: Metrology ol wind speed distriblltion. wind
speed statistics. Weibuli, Rayleigh and Noflnal distrjbution. Measuremcnt of wind dara. Energy
estimation of wiDd regirrcs; Wind Energy Conversion: Wind encrgy conversion principlci;
General irtroductiolt; Types and classification of WECS; power, lorquc and specd
characteristics: power cuNc ofwind turbine, capacity factor. matching wind turbinc with wind
regimes; Application ol'wind energy.
UNIT-III
Production of biomass, photosyrthesis-C3 & C4 plants on bionrass production; Biomass
Lesoulccs assessnlent; Co2 fixation potertial of biontass; Classificatjon of biorrass:
Physicochcmical cha.acteristics ofbiomass as fuel Biomass convcrsion routcs: biochemical,
chenrical and thermo chemical Biochcrrical conversion of biornass to cnergy: anaerobic
digestion, biogas production nrechanisrn. tcchnology, types ofdigestcrs, design ofbiogas plants,
installation, opcration and maiitenance of biogas plants. biogas plant ntanure-utilization and
nlanure values. Biomass Gasificatioll: Different types, power generation from gasificatiotl, cost
bcnefit analysis ol'porvcr generation by gasification.
UNIT-IV
Small Hydropower Systems: Over.view of micro, mini and small hydro system; hydrology;
Elements ol turbine; Assessment of hydro power; selectjon and design criteria ollurbincs; siie
sclection and civil works; speed and voltage regulalion; lnvestment issuc load managenlcnt and
tariff collection; Distribution and marketing issues. Ocean Energy: Ocean cnergy resolllccs!
ocean cnergy routs; Principle of ocean thermal energy conversioll system, ocean thermal powcr
plants. Principles ofooean wave energy and Tidal cnelgy convercion.
UNIT-V
Geothermal energy: Origin of geothermal resources! type of geothcmal energy dcposits, site
seleolion gcothermal power plants: Hydrogen Energy: Hydrogen as a source ;f cnergy.
Hydrogen production and storagc. Fuel Cells: Types of fuel cell, fuel cell system and s;b-
system, Principle of working, basic thermodynamics

Rcfcrencesl
l- Kothari, Singal & Rajan; Rcnewable Energy Sources and Emerging Technologies, pHI Learn
2. Khan, B H, Non Conventional Energy, TMH.
3. Sukhatme and Nayak, Solar Energy, Principles of Ther.rnal Collection and Storagc, TMH.
4. Tiwari and Chosal, Renewablc Energy Rcsources: basic principle & application, Narnsa publ
5. Koteswara Rao, Energy Resourccs, Conventional & Non-Conventional, BSp publication.
6. Chetan Singh Solankj, Solar Photovoltaics: Fundamental, tcchnologies and Application.pHl L
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7. Abbasi Tansecm and Abbasi SA: Renewable Energy Sources; plll Learning
il. Ravindranath Nll and llall DO, Biorlass, Energy and Elvironmcnt, Oxford University press.
9. Duflle and Becknran, Solar Engineering ofThennal process. Wilev
lU. Nikolci. Khalchenko; Crcen Poucr: Tech Rook llrernliolrl
I I. Tester, Sustainable Energy-Choosing Antong Optiolls, pHI Leamins.
)2. Godf'rey Boyle. Rcnewable Energy: power for a sustainable future. Oxford OUp.
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Mechanical Measurement: Ncecl of mechanical measurement. Basic definitions: Hysteresis.
Linearity. Resolution of rneasuring instrumctlts, Threshold, DriIi, Zero stability, loading cff.eciand systen responsc. Mcasurenrent nlethods. Ge,eraiized Measurcnlent svstcm. static
performancc characteristics, Errors and their classification. Linear and ,"grfr,. a'"raua"rrr._i'
Linear Measurement Instrunlents, vernier caliper, Micronleter, Interval measurenrcnts: Srip
gauges. Checking of slip gauges fbr.surlace qu.ality. Optical flat, Lirnir gaugcs. problems on
nrcasuremcnts with gauge.

UNIT 2
Measurement ol Fot.ce, Torque and Straini Force mcasurcment: load cells, cantilcver beanrs,
proving rings. diff'erential transfb'ncrs. Mcasurement of torque: Torsion bar dynamometer,
servo controlled dynamometcr. absorption dynamometcrs. powcr MeasuremeDts. Measuremellt
of st[ain: Mechanical strain gaugcs, electrica] strain gauges, strain gauge: nraterials. gauge
factors, theory of sl.ain gauges and ntethod of nleasurc;nent. br.idge arrangenlcnt, lefiperalure( colrpensariorl Displacement. Velocity/Spced, and Acccleratioi, Measurement: \iTorking
pflncrpat ot Reststtve potentiometer, Linear variable differential transducers, Elcctro Magneti;
Transducers, Mecharrical. Electrical and photoelectric Tachometers. piezoelectric
Acceleronreter., Seismic Acceleromcter.

UNIT 3
Temperaturc measurement: TemperatLlre Measuring Deviccs: Thermocouplcs, Resistance
Tenlpcrature Delectors, Thcnnistor. Liquid in grass 'ihernrometers, pressule Thennometers,
Pyrometer, Bi,netallic st.ip. caribration oftempe'ature measur.iog devices, Numericar Exanrpres
on Flow Mcasuremcnt. Metrology: Basics of Metrology, NeeJ for Inspection. Accuracy and
Prccision, Objectivcs, Standards of measurements.

UNIT I
MEC-605 (B) Measurement Techniques

UNIT 4
Metrology of Gears and screw threads: Cear tooth terminology, Sour.ces of enor.s in
manufacturing of gears, Measuremert of toolh thickness: Gear tooth vernier, constant chord

, rnerhod. Addend,rn comparator method and Base tangent method, Mcasurement oftooth profile:( Tool maker's mir.roscope or nlojector, Involute tester, Measlrrement ofpitch, Measurement of
run out. Lead and Backlarh chccking. Measurcment of concentric ity, Alignment ofgears. Screrv
Thread Measurement: Erors in threads, sclew thread gauges, measuremcnt of element of the
extemal and internal threads, thread calliper. gauges.

UNIT 5
Metrology of Surface finishi Surface Metrology Conoepts and teminology, Analysis of surface
traces, Specification of sufaoe Texture charaoteristics, and Method of treisur.ing iurface finish:
Stylus system of measurement, Stylus probe instruments, Wave length, frcqucncy and cut ofi
other methods for measuring sur.face roughness: pneumatic mithod, iight Interf.erelce
rnicroscopes, Meclin Instruments. Comparators: Functional Rcquirements, Classification,
Mcchanical Compamtors, Mcchanical Optical C_ompalators, Electricil Cornparatots, pneumatic
Comparators.
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Reference Books:
I. Engineering Metrology and Measurenrent. N V Raghavendra and Krishnamurthy. Oxford
Urriversity Pless,
2. Engineeril1g Metrology and Measurenrents, Bentley, pcarson Educatjon
3. Theory and Dcsign for Mechanical Measuren.tcnts, 3rd Edition, Richarcl S Figliola, Donald E
Beaslcy, Wiley lndia
4. Metrology and Measurcnlent. Anand Bewoor & Vinay Kulkar.ni McGraw-Hill
5. Docbelin's Mcasulerrent Systems Ernest Docbelin, Dhanesh Manik McGraw-Hill
6. Instrumentation, Measurement and Analysis. B_C. Nakra, K.K. Chaudhry McGr.aw-Hill
7. A Text book ofEngineering Metr.ology, I C Gupta, DhaDpat Rai publicarions
8. A coursc in Mechanical Measurements and Instrunlentation, A K Sawhney, Dhanpat Rai
Publications
9. Mechanical Measurements and Inshrn.rentations. Er. R K Rajput, Kata,.ia
Publication(KATSON)
I0. Mechanical Measurcment and Metrology by R K Jain, Khanna publisherMechanical
Mecsurenrerrr & Conrrol by D.S. Kuntar.
I i. Industlial hlstrumentation & Conrrol by S K Singh, MccrawHill
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MEC-605(C) Wetding Technotogy

UNIT I
Metal Joining Proccsses: Introdudion, classification of weldiflg pl.ocesses as per AWS,
conrnronly welded basc metals, advantagcs and disadvantagcs of weiding. Welding as compared
to rivcting and casting. Soldering, brazing. adhcsive bonding processei, welding of dissiirilar
metals-

UNIT 2

Gas Welding Processes: htroduction, oxy-acetylene welding, oxyJrydr.ogen, air_acetylenc
welding. Principle ofoperation, types of welding flames, Lighting the torch. flame adjustment,
gas welding techniques .welding techniqucs- leftward & rightward. Filler rrctals and fluxcs, gas
welding equipments, applications.

UNIT 3
Arc Welding Processes: Introduction, Principle, Working, Specifications, EqLripfients. Merits
and demerits, applications of Carbon arc welding. Fiux Shieldcd Mehl arc Welding. Gravity
Welding, Sub Merged Arc Welding, GTAW Wctding, GMAW Wetding, CO2 Wetding, Flux
Cored Arc Welding(FCAW),Electro Slag welding. Electro Gas welding, plasrna Arc W;lding.
Source ofPower Supply: AC/DC & their characteristics

UNIT 4
Resistance Wclding Processes: lntroduction, pril]ciple. Working, Specjfications, Equipments,
Merits and denlcrits, applications of Spot wclding, Searn welding, projection Weldirrg, Upset
welding, Flash tsutt welding, Percussion Welding.

UNIT 5
Solid State and Thernlo chemical and processesj Introduction, principle, Wor.king,
Specifications. Equipments, Merits and demerits, applications of Solid State welding p.o.esses
Iike Cold (ot pressure welding). Dil'fusion(Bonding), Explosivc welding, Friction ,lnertia and
forged welding. Thcnno chemical welding prcccsses like rhcmit welding, atomic hydrogen
welding. Weld Delects & Tests :lntroduction, type ofdefects in weldments, iauses and r.emedies
of defects. Repair of defective welds, Visual examiration of welding. Fabrication Weldability
tests , Hydrostatic Pressurc tcstjng and Hydraulic or Gas prcssure testing for leakage, Use of
NDT for weldments, Prc and post weld heat tleatment, saiely standards

References:
l. Thc Metallurgy of Welding,6th Editior, Lancaster, Williafir Andrew publishing, Ny.
2. Principles of Wclding (Processes, Physics, Chemistry and Metallurgy), Roben and Messlcr,

3.

4.

Wiley Interscience Publishels.
Welding Hand Book Vol.5;7th edition, AWS,
Welding METALLURGY. S Kou, John Wiley,

1984.
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MEC-606 (A) Operation Research

UNIT I
Linear system and distribution models: Mathen)atjcal lbnrlulation of Iinear systerns by Lp.
solltion ol LP tbr two valiables only, spccial cases of transportation and assignnrent and its
solrtion. Vogel's fbrward looking penalty mcthod. cell evaluation degeneracy, use of SW Lindo.
Tora. Exccll.

UNIT 2

Supply chain (SCM): Definition, inrportance, expenditure and opportuuities in SCM;
integration of inbound, outbound logistics and nranut'acturing to SCM, flow of material ntoney
and information, difficulries in SCM due to local v/s sysrem wide (global) optinization and
uncertainties in demand and transporlatiot; Bull-whip effect; 

"u.to,r,e. 
uilu"; IT. info_sharing

and stratcgic partnetships; plant and warehouse-retwork configuration; supply contracts ani
revenuc_shadng; outsouicing; transpoltation, cross docking and distlibution. iorecasting nrodels
in SCM; mordination and leadership issues; change of purchasing role and vendoi. rating,
variability fronr multiple suppliers.

UNIT 3
Inventory models: Neccssity of inventory in proccss and safety stock, problerr of exccss
inventory and cycle time (=WIP/ Throughput), JIT/ lcan mfg; basic EOe/ Epe models fo,
constant review Q-systern(S.s); periodic re\ icw. base ctock p-system; servic< 1c\,e1, lead timc
variance and safcty stock;: ABC, VED and other analysis based on shelf life, rrovement. size.
MRP tech,lique and calculatiorls. lot sizing in MRp, Iinking MRI, with JIT; evolution of MRp to
ERP to SCM and e-business.

UNIT,I
Waiting Line Models [ntroduction, Input process, service tnechanism, eueue discipline, single
servcl (M/M/l) average length and times by Littlel s fomula, optinrum service rate; ba;ic
multiple scrr'er models (M/M/s) (b) Competitive stratcgy: ioncept and rerminology,
assumptions, pure and mixed strategies. zero srm games, saddle point, dominarce. graphiJal.
algebraic and LP methods fbr solving game theory problems.

UNIT 5
Decision analysis: decision undcr certainty, risk probability and uncerlainty; Hurwicz oriteria;
AHP- assigning wcight and consistcncy test ofAHp (b) Meta-heuristics Definition olheur.istic
and meta-heuristic algorithnrs; introduction to Tabu search. Simulatcd Annealing and Genctic
algorithms and solution oftr.aveling salesman and non linear optimization problems.

Referenccs:
l. Hillier FS and Libennan CJ; lntroductiorl to Operations Research concept and cases; TMH
2. Simchi-Lcvi, Keminsky; Designing and rnanaging the supply chain; TMU.
3. Srinivasan G; Quantitative Models In Operations and SCM; pHI Learnins
4. Mohanry RP and Dcshrnukh SC: Supply Chain Managernenl: Wrley Indii
5. Taha H; Operations research; PHI
6- Sen RP; Operations Research-Algorithms and Applications;
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7. Sharma JK; Operations Research; Macmillan
lJ. Ravindran , Philips and Solberg; Oper.ations research; Wilcy India
9. Vollman, Berry ct al; Manufacturing planning and control for.SCM; TMH.
10. Bowersox DJ, Closs DJ, Cooper MB; Supply Chain Logisri Mgt; TMH
I 1. Burt DN. Dobler DW, StarlingsL; World Class SCM; TMH
12. Bronson R ;Theory and problerrs ofOR; Schaunr Series; TMH
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MEC-606(B) Staristical euality Control

UNIT I
Introduction: The Mearring of Quality aod euality Improvcmenr; Brief History of euality
Methodology; Statistioal Methods fbr Quaiity Control and Inlprovenlcnt; Total euality
Management (quality philosophy, links between quality and ptoductivity, quality costs legal
aspccts of quality implementing quality inrprovcment).

UNIT II
Modeling Process Quality: Mean, Median, Mode, Standard deviation, Calculating area, The
DeDing funnel cxperinrcnt. Normal distrjbution tables, Finding the Z score, Central Iinrit
theorem. Methods and Philosophy of Statistical process Control: Chance ancl assignablc
causcs, statistical Basis of the control chans (basic principles, choices of control iir.its,
significance ol control limits, sample size and sampling fiequency, rational subgroups. analysis
ofpattern on control charts. waming linrits. nvcrage Run Lenglh-ARL)

UNIT III
Control Charts lbr Variables: Control Charts tbr X-Bar and R charts, Type I and Type II
errors. Process Capability: The foundation ofproccss capability. Naluml Tolerance limits, ap _
proccss capability index, Cpk. pp proccss perlbrmancc index, sulnmary ofprocess ,neasures.

IINIT IV
Control Charts For Attributes: Binomial distribution. poisson distriblrtion (from the poiDt of
view ol'Quality control) Conlrol Chafl for Fraction Noncon[orming, Contro] Chart for number
Nonconfbrming. Control Cha s lor Nonconfomtilies or Def'ects, Control Chart lor Nurnber of
non-conformities per unit.

UNIT V
Lot-By-Lot Acceptance Sampling For Attributesj Thc accepting santpling problem, single
sarlpling plan for atlriblrtcs, Doublc, Multiplc, and sequcntial sampling, AOeL. LTPD. OC
curves Cumulative-Sum (CUSUM) & Exponentially Wcighted Moving Average (EWNIA)
Control Charts: CUSUM Control Chart (basic principles ofthe chart lor monitoring the proccss
mean); EWMA conhol chart (EWMA control chart for monitoring process mean), design of a
EWMA control chart.

(

Reference Book
l. Statistical Process Control and Quality Improvement by Gerald
Prentice Hall.
2. Statistic.l Quality Control for Manufacturing Managers by W.
lnc., Ncw York, 1987.

M. Smith, Pearson

S. Messina, Wiley & Sons,

€)
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MEC-606(C) Ergonomics Engineering

UNIT I
General: Man in industrial work cnvironments, Ergonomics as multidisciplinary fields,
Importancc andjustification and ergonontics pr-oblerns, Man-ntachinc-envimnment system.

UNIT 2
Anthropometry: Significance of hunlan body measurement in design of equipment, Facilitics,
Work place and operation, Static and dynantic anthroponretty, Anthropometric data. Task
Analysis: Task description, Posture nleasuremcnt, RULA & REBA aDalysis and evaluation,
Lifting & lowe.ing rasks, Lifting index, Lit'tiflg & carrying tasks, NIOSH lifring equation.

UNIT 3
Biornechanics: Introduction to lcvers ofHunran Body. Ligaments & Teidons, Joints. Kinctics 10
include forccs producing nlotion.

UNIT 4
Man-Environment Interface: Environncntal lactors of temperatln.c, Hurnidity. Lighting and
noise in industry, Et'fect of environmetltal factors on human performance, Measurement and
mitigation ofphysical and rrental fatigue. Basics ofenvironrnent design for improved efficiency.

UNIT 5

Design of lrisplay and Controli Need for infofl.nation display, Elenrcnts ofinfomration theory,
Reaction time, Mcthods and types of displays. Design of audio and visual displays, Design of
hand and foot operatcd control device, Design o I human-computer interface.

Rcferences:
l. Blidger, R.S.. Inhoduction ro Ergonomics, Mccraw Hill (2008).
2. Sandcrs, M. and McCormick E., Human Factors in Engineedng & Design, McGraw Hill

(r 993).
3. Maynard. H. 8., lndustrial Engincering Hand Book, Mccmw Hill(1992).
4. David, A., Practice & Management of Industl ial Ergonomics, plentice Hall (1986).
5. Singlelon, W. T., Inhoduction to Ergonomics, WHO, Gencya(1972\.(
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MEC-sOI MACHINE COMPONENT DESIGN

UNIT I
Dcsign Against Fluctuatirg Load : causes ofstrcss concentration: stress concentration il1 tension.
bending ard torcion; Fluctuatiog Stresses. notch sensitivity, l'atigue stress conceutration factor,
cyclic loading. endurance limit, S-N Curve, loading tactor, sizc lactor. surf'ace facto.. Design
consideration lbr fatigue, Goodman and modified Goodnran's diagmnr. Sodeberg equatio-n.
Gerber parabola, Fatigue Design under Combined Stresses

I]NIT 2

f)esign ofcomponents subject to static loads: riveted joi!lts, welded joints threaded joints. pin.
key knucklc. and cotter joints, Types of cotter Joint, Dimension of Variolts pa of rhe knuckle
Joint.

UNIT 3

Springs: Design of helical compression and tensiorl spr.ings, consider.atiotr of dimensional and
lunctional constraints, leaf springs and torsion springs; fatigue loading of springs, surge ir)
spring; special springs.

UNIT 4
Brakes & Clutches: Materials for lriction sudacc. uniform prcssure and uniform wear theorics,
Design offriction clutches: Disk, plate clutches. cone & centrifugal cJutches_ Dcsign ofbrakes:
Rope, band & block brake, Intcrnal expanding brakcs, Disk brakes.

UNIT 5

Spur and Hclical Gears: For-ce aralysis of gear looth, modes ol failure, beam strength, Lewis
equation, folm factor, fomative gear and virtual number of tecth; Gear mater.ials: Sur.face
strength and wear of teeth; strergth against wear; Design oI straight tooth spur and Helical
Gears. Bevel Gears: Application ol bevcl, formativc gear and virtual number of tccth; Force
analysis; Lewis equation tbr bevcl gear.s; Strength against wear; Design ofbevel gear.

References:
l. Shingley J.E; Machine Design; TMH
2. Sharnra and Purohit; Design of Machine elements; pHI
3. WentzellTimothy H; Machine Design; Cengage leaming
4. Mubecn; Machine Design; Khanna Publisher
5. Ganesh Babu K and Srithar k; Design ofMachine Elemcnts; TMH
6- Sharn'u & Agrawal; Machine Design; Kataria & sons
7. Maleev; Machnine Design;

List of Experiments:-
Designing and sketching ofcomponents contained in the syllabus.

I . To study dlrsign procedure of Knuckle Joint with detailed drawing
2. To study design procedure ofcotterjoint with dctailed drawing
3. To study design procedurc ofhelioal and torsion spring with detailed drawings

Regtstrai
tfli\ersity ol le'Sa Seya 3d

July 20

, .(i l1-.;

SdenaEs S€lllr (r'1P)

(

(

SSSUTMS?



4.

5.

6.

To study design procedure ofbrake with detailed drawings.
To study design procedure ofclutch with detailed drawings.
To study design procedure ofspur and helical gear with detailed drawings.
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MEC_502 DYNAMICS OF MACHINES

UNIT I
Dynamics of Engine Mechanisms: Displaccment, velocity and acceleration of pistoll. turt1ing
moment on crankshaft, turning moment diagram .

UNIT 2
Goyernor Mechanisms: Types of governors, characteristics of centrifugal govcmor.s. gr.avity
and spring corrtrolled ccntrifugal governors, hunting ofcentrifugal governors, inertia governors.
UNIT 3
Balancing of Inertia Forces and Moments in Machines: Balancing of rotating masses. two
planc balancing, detcrmination of balanciDg rrasses (graphical and analytiial rnethods),
balancing of rotors, balarrcirrg of I.C. enginc.

UNIT 4
Friction: Frictional torque in pivots and collars by urrilorm wear and unifom prcssure,

( Boundary cnd Ilrid illrn lubrication, friction in jounlal and thrust bearings, rolling fi.iction,
Clutches-

UNIT 5
Bclt :Belt drives; Vclocity ratio. limiting r.atio of tcnsion; power transmitted; centrifugal effect
on bells, maxinrum power lransmitted by belt, initial tension, chain and rope drivcs; Brakes:
Band brake, block blakes, Irrternal and external shoe bmkes, bmking of vehictes. Dynamomeler
types and uses. Analysis ofCarns, Response olun-damped cant mechanisnr.

References:
1. Rattan SS; TheolJ olmachines; TMH
2. Dr.R.K.Bansal& Dr.Brar; Thcory of Machines Lp
3. Ghosh and Mallik; Theory ofMechanisms and Machincs; At'filiated East-West press. Dclhi
4. Norton RL; kinematics and dynamics of machinery: TMH

(

5. Grovell Mechanical Vibration\
6. Thomson; Theory ofVibrations

List of Experiment (Expandablc)
l. Study ofvarious models ofgovemors.
2. Study ofgyroscopic motion and calculation ofvalue ofgyroscopic
3. Study ofvarious types ofCams and followcls.
4- Study ofvarious first order vibmtion systems.
5. To study working offriction clutches using modcls
6. To study working ofinternal expanding brake
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UNIT I
Lathe: Classilication of machine tools and their basic components; lathe_ specif.ication,
corrponents & accessories, various operations on Iathes. capstan & tllrrel lathes, tool
layout.nethods of thread production, nrachining tinle. sillgle point cuttirlg tools, lool signature
andnomenclature

UNIT II
Grinding: Types of grindiig ntachines. surface, cylindrical and internal grinding, grinding
wheels. specilications, wheel tuming and dressing without eccentr.icity, centre_lcss grinding.

UNIT III
Milling: Vedical, horizontal and universal type machines, specifications and classifications of

, nrilling mrchines. universal dividing head plain arrd diflerent indexing, gear cutting. millingI cuttcrs
Drilling & Broaching: Fixed spindle, radial and universal drilling machines. drilling time,
broaching principle, broaches and broaching machines.

UNIT IV
Shapers: Classification and specifications, principlc pa s, quick rctum mechanism, shaper
operations, speed feed, depth ofcut, machinirrg tinte. Surf'ace qualities, cquiprnent used for r.ating
surfaces, r,ns- CLA value, causes for su[face ir.rcgularities. Gear Cuttingj Dic casting, methodi
of forming gears, generating process, Gear shaping, gear shaving, gcar grinding gear testing.

UNIT V
Mechatronics; Irtrodlrction to control systeDs. analog contrcl, transfer function. procedore for
writing llansfer function, signal florv diagram. introduction to electronic components like
switches, nagnelic type, electlomagnetic type, transducers and other sensors, seNo motols,

MEC-503 Metal Cutting & CNC Machines

basics ofCD-ROM players, PLC, applicarions, CNC machines.

(
R€ferences:
l. Rao PN; Manufacturing Technology vol I and IIi TMH
2. Hazra Chadhary; Workshop Tech.ll; Media Promoterand pub -.- kgbtrar
3. Lindberg RA; Processes and Materials of Manufactuing; pHI. i lltt f t,ll,t.iy ot Te6r1ot69,
4. Raghuvanshi;BS; Work shop technology Vol-I, II; Dhanpat Rai Delhi I lkdt l sdencs serlon) (H P,
5. Alciatori DG, Histand MB; Introduction to Mechatronics and Measurcment system; TMH
6. HMT; Production Processes; TMH

List of Experiment (Pl. expand it):
L To make ajob on lathe rnachine u,ith all operarions like turning, step turning, drilling, tapper
turnjng,
thread cutting and knurling .

2. Study ofcenter less grinding machine/ tool and cutter type grinding machine.
3. Study ofhorizontal/ universal rnilling machine, diving head and indexing mechanism ofit.
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4. To cul a spur gear on milling machine using rapid indexing nlethod.
5. Study ofradial drilling nrachinc and preparing ajob on it.
6. To study a sapping machine to learn about working ofquick return mechanism.
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MEC-504 (A) MECHANICAL MEASUREMENT AND CONTROL

UNIT T

Measurement : significance of Mechanical Measurenlonts, Classification of rneasuring
instrunrcnts, gcneralized measurenlctlt systen, types of inputs: Desired, interf.ering ani
,nodifying inputs. Static characteristics: Static calibmtion, Lincaiity, Static Sensitivity. ,tccirracy.
Static error, Precision, Reproducibility, Threshold, Rcsolution, Hyster.esis. DLift, Span & Ranic
etc. Errors in measuremcnt: Types ofe[ors, Eft'ect ofcomponent ir.rors, probable crors.

UNIT 2
Displacement Measurement : Transclucers for displaccrrent, displacement nleasurcmeDt.
potentiometcr, LVDT, Capacitance Typcs, Digital Transduoers (optical cncoder) Strain
Measurement : Thcory of Strain GaLrges, gaugc factor, temperann.e Compensation. Bridge
circuit, orientation ofstrain gauges for force and torque. Strain gauge bascd load cclls anrl to.qie
sensors Measurement of Angular Velocity: TachonreteN. Tachogenerators, Digital tachometers

, and Strobo.cofic Metltods. Accelerarion Meastrrenterl
(

UNIT 3

Pressure Measuremcnt: Elastic press.rre t,.ansduce,.s viz_ Bourdon tubcs, diaphragrr. bellows
and piezoclectric pressurc sensors, High pressure Measurements. Vacuum measurement:
Vacuum gauges viz. Mcleod gauge. Ionization and Thenral Conductivity gauges. Flow
Measurement: Bernourri's flow nreters, urtlasonic Ftownletcr. Magnetic flow meier.. r-otametcr..
Temperaturc M€asur€ment: Erecticar methods of tenrpcratuie measurement Rcsistance
thennometers, Thermistors and thermocouples, pyrometers.

UNIT 4
IntrodLrction to contrcl systems, Classification of control system, Open loop and closetl loop
systems, Mathematical modelling of control systems! concept of transfer function. Bloct
diagram algebra.

UNIT 5
Transient and steady state analysis offirst and second order system. Timc Domain spccificalions.
Step rcsponse of second order system_ Steady-state effor, enor coefficients, steady itatc analysis
ofdiffcrent type ofsystems using step, ramp and palabolic inputs.

References:
l. Measurement Systems (Applications and Design) 5th ed.- E.O. Doebelin _ McGraw Hill.
2. Mechanical Engincering Mcasuremont - Thonras Beckwith, N.Lewis Buck, Roy Marangoni
Narosa Publishing House, Bombay.
3. Mechanical Engincering Measurements - A. K. Sawhney - DhanpatRai& Sons, New Delhi,
4. lnstrumentation I)evices & Systems - C.S. Rangan&G_R.Sarma - Tata McGraw Hill. I _
5. lnstrumentation & Mechanical Measurements - A.K. Thayal. {O _-_.-
6. Control System Engineering: by Nagrath IJ. and Gopal .
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MEC-504 (B) Industrial Tribology

UNIT I
Introduction: IIistory, Industrial Importance. Engineering Surfaces: propefties and
MeasuremeDt: Measurement Mcthods, Suff'ace protjlo,I.t.y, Statistical De;cription of
Roughness.

UNIT 2
Surface Conta€t: IIertz contact thcory, Greenwood-Williamson moclel, Elastic_plastic contact.
Adhesion: Basic Models, Factors influencins Adhesion

UNIT 3
Friction: Measuremcnt Merhods. Origin ofFriction. Friction Theor.ies adhesion and ploughing.
Mechanisms, Friction ol Metals, Non-nrctallic Materials. Weari Types: Adhesive, Abrasivi.
Corrosive, Fatiguc, Minor Forms: Fretting, Erosion, percussion, Deiarnination Theory, Wear
Debris Analysis. Wear Testing Methods. Wear of Metals, Ceranics, polyrers.

UNIT 4
surface Engineeringr surface Treatments: Micilstructural and rhermochemical rrearments,
Surface Coatings: Hard Facing, Vapour Deposition processes: pVD. CVD, PECVD erc.
Nanotribology: Measurement Tools: Surlace Force Apparatus, Scanning Tunnelling
\4icro\cof\e. Atomic Friction Force Microscope.

UNIT 5
Lubrication: Basic Equations for Fluid Film Lubricatiorl. Hydrodynanric lubrication -Thrust and
Joumal bearings, Squeezc Film Bearings. Hydrostatic lubriiation, Gas-Lubrication. Lubrication
of rolling elemcnt bear.ings. Boundary lubr.ication metal wol*ing lubrication, solid film
lubrication, Hygiene of Lubricants.

Referenccs:
1. P. Sahoo, Engineer.ing Tribology, ptentice Hall-lndia, Nerv Delhi, 2009.
2. B. Bhushan, Introducrion to Tribology. Wilcy.2002.
3.GWStachowiakandAWBatchelo[,Engince ng Tr ibology. Bllttenvorth_Heinemann. 2005.
4. S.K. Basu, S.N. Sengnpta, B.B. Ahr.ja, Fundamentals ofTribology, prenrice Hall_lndia, 2005.
5. B C Majumdar, Introduction to T bology of Bearings. S Chan d & Co,2Ol2.
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MEC-504 (C) Production & Operation Management

UNIT I
Introduction : System concept of production; product ljfe cyole: Types and charactcristics of
production systefi; Productivity; proccss and product lbcused organizatioll structures;
Managemcnt decisions - strategic, tactical and operational.

UNIT 2
Forecasting : Patterns of a tin'le scries - trcnd . cyclical, seasonal and irregular; Forecastillg
techniques I ntoving average, sinrple expo,cntial sntoothing. Iinear regrcssi-on; For.ecasting i
time scries with trend and seasonal contponeDt

UNIT 3
Materials Nlanagemcnt and Inventory Control : Conlponcnts of naterials management;
Inventory control : EOQ model. Economic lot size model, Inventory model with planned
shortages, Quantity discounts for EOe nlodel; ABC analysis; iusGin_time irwentory

f nranagemenr. Materials Requirement planning : MRp concept bill of materials (BOM',' mesrcr proLluction .chcdule: \y'RP cclculaUons.

UNIT 1
Machinc Scheduling i Concept of Singlc machinc scheduling shortest processiDg time (Sp.l )
rule to nrinirnize mean flow time, Earliest due datc (F,DD) r.ule to minimize nraxinrunr lateness.
Total tardiness rrinimizing modcl; Mininrizing makespan witlr idenricar paralel ,nachines;
Johnson's lule for.2 and 3 machines scheduling.

UNIT 5
Project Scheduling : Activity analysis; Network conslrudion; crirical path merhod (CpM);
Clashing of project network. Quality Assurance : Meaning of eualiiy; eualiry assurancc
system; choice ofprocess and quality; Inspcction and control ofquality; Maintenance function &
quality; Process control charts : x-chan and Rchaft, p-cha and c_cha ; Acceptance sampling :
Operating chamctclistic (O.C) curvc, Singlc sampling plan, Double sampling plan, ,tcccptan"e
sarnpling by variablcst conccpt ofSix Sigma

( References :

J- Butfa and Sarin, Modem Prodliction/Opemtions Managemcnt. John Wilev &
l. R. Panneerselram. Pruduction and Operations \4anaBe,nent. pHL
3. Russell & Taylor', Operarions Management, pHL
4. Adam and Ebert, Production and Operations Management. pHL
5. Produotion & Opelations Management by StalT, Cenage Lcaming India.
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MEC_505 (A) Turbo Machinery

UNIT T

Energy transfer in turbo machines: Application oftlrsi ald second laws ot thennodynaDics toturbo machines, Moment of momeniurn equatiol) and Euler turbinc equation, erinciples ofilnpulse and reauion rnachines. Degree of r""'.,i"r,' rr", gy 
"q"",,on"ro 

) ..,lii" 
" 

u",o"n,"..

UNIT 2

^S.l:ir. 
tlP:r*,^lmpulse staging: Velocity al1d pressure conrpoundirlg, Include qualitativcanal)\ts. Fflect of bladc arrd rrozzlc Iosses orr rane eliicicrrcy. i,ug. 

"ff;"i;,,"1. Anal):i\ Ibroptinrum efficiency. Mass flow and bt,de-r,"igr,t. n*ction. siid;g,Tr;;;;;l;.r"g*, Dcgree ofreaction, Nozzle efficiencv. Velocitv coefficiint, Stator efi";."iV."i",,y'"r",.fnciel1cy, Stageef'ficicncy, Vane efficiency, Condition. lb. optiir,,r.,,-"ff,"i;r*,i;]'1#; Rehear factor inturbines,.Frce and forced vortex t)?es of no*, Cor"ir;ng-orl' p".f".rr""a,.f*.acteristics ofstcanr turbines

UNIT 3
Water.turbines: Classification, pelton..Fr.ancis and Kaplan turbines. vector diagrams and workdone, draft tubes, governing ofwater turbines.

UNIT 4
Centrifugal Pumps: Classification. ndvuDtage over reciproctting tlpc, Dellnition ol.mano_metric head, Gross hca{t. sratic head, Vecior diag.am ' anJ ;;i';;,,;' pedbrnrance andcharacteristics: Apprication of dirrensionai nnory.il ona-.in.,itu".i,v l"'*",". turbines andcentrih.rg:l pumps, Setccrion of machines, Hyai-ii., *t",riiri",' rl"tlr"r, and ovcra,efficiencies

UNIT 5
Compressors:Cenh ifugal Comorcssor. _ Vector diagrams, Work done, Temp and prcssllrc ratio,Slip factor. work inpur factor:, pressurc coeflficient, Diurensions .i ini"i 

"y", 
Impellef anddiffuser'. Axiat flow Comp.essors v.cto. diagLams, wo; ffi ;;;; i; lnd pressure rario,l)eArce ofreaction.

References:
l.Venkanna BK; turbomachrnery; pHI
2. Csanady; Turbo machines
3. Kadambi V Manohar prasad; An introduction to EC Vol. III Turbo nrachinery4. Bansai R. K; Fluid Mechanics & Fluid Machines; 

-" -'- rq!qv llrsvlrrrLrj

5. Rogers Cohen &SaruanMulto Gas Turbine Theoriv
6. Kearlon W. J; Steam Turbine: Theory & practic

luffiiu*ry,
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MEC-505 (B) Material Handting

UNIT I
Introduction : Dcfinition. intportancc and scopc of materials handling (MH); classification of
nlaterials; codification of bulk materials : utiliry ot fbllowing principles of MH _ (i) nlaterials
flow, (ii) simplification, (iii) gravity, (iv) spacc utilizarion, (v) unit sizc. (vi) saf.ety, (vii)
standardization, (viii) dead-weighr, (ix) idle tinre, (x) motion.

UNIT 2
Unit load : Dcfinition; advantages & disadvantages ol unitization; u0itization by use of
platform, cortainer, rack, sheet, bag and self contained unit load; descriptive speciflcation and
use ofpallets, skids, containeN, boxcs. crates and cafions; shrink and stretch wrapping.
Classification of MH Equipment : Types ofcquipmenr (i) indusrrial tmcks & vihiclcs, (iiy
conveyors. (iii) hoisting cquipment, (i\, robotic handling system and (v) auxiliary equipmenr;
Irrdependert equipment wise sub classification oleach ofabove type ofequipment.

UNIT 3
Industrial trucks & vehicles: Consh-uctional features and use ofthe following equipnlcnt (i)
wheeled hand trLrck, (ii) hand pallet truck. (iii) lork lift rruck; Major specification.s, capaciiy
rating and atlcchrnentr ol lork lifi rruck.

UNIT 4
Convcyors : Use and characteristics o[ belt conveyor, constructional featLlres of llat and
troughed belt conveyor; Use and construclional features ofFlg. rypcs olchain corrvcyors
(i) apron, car arrd t,olley type; Construction of Iink-plate chaiDs; Dynamic phenorncna in chain
drive; Use and constluctional leaturcs of r.ollcr conveyors; Glavity and powered roller conveyot;
Pneumatic conveyot-usc and advantages; Positive. negativc and oombination system of
pncumatic convcyors; constructional f'eature, application and conveying capacity ol scr.ew
convcyol.

UNIT 5
Hoisting Equipment : Advantage of using steel wire rope over chain; consttuctional features ol
wire ropes; Rope drum design; Pulley system-simplc vs. mrltiple pulley; Load handling
attachments : hooks, grabs, tongs, glab bucket; Arrangement ofhook suspension wilh cross piece
and pulleys (sheaves); Use and constnrctional features of(i) hand operated trolley hoist,
(ii) winch; (iii) bucket elevator, (iv) Jib crane, (v) overhead traveling cr.ane and (vi) whar.f
Level luffing system ofa wharfcr.ane; Utility oftluck mounted and ctawler crane.

t"r,"rr1?t3t
3. T.H. Allegli, Materials Handling: Pr.inciples and Practices, CBS publislrers and Distril.rutors.

tn,-;s;.iHLilffit r,!€,.titv-of 
Te.fu]olbit

References :
1. S. Ray, lnloduction to Materials Handling, Ncw Age [nt_ pub.
2. T. K. Ray, Mechanical Handling of Materials, Asian Books pvt. Ltd.

4. J.A. Apple, Material Handling System Design, John Wiley & Sons.

w.e.f. Julv 2018
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MEC-505 (C) Supply Chain Management

UNIT I
Building a Str.ategic Frame Work ro Anal],se Suppty Chains: Supply chain stages anddecision phases..Process view of supply ctrcin: !rrppty jain trows, lxariiiis ot supply chains.

*,T1":,,,,1." il! :rppll chain srlaretsics. nchicving srrercgrr nr: t,,pan'aing srrnrcgic scope.Lr\ers ol srppl) clrain pellorrrrarce. frrnreuork lor. "trtrcrrrring d,irc.., inv.nroil.
transportation facilities, inlonnation obstaclcs to achievins fir.

UNIT 2

Designing the Supply Chain Netrvork : Disrriburion Networking: Role, Dcsign, Supply ChainNetwork(ScN): Role, Facrors. Framework fbr design clecisioni Uit".irf, Management:
Scope, Imporrance. Classification of marerials. prlcurement. p*"1;;;;' policies, Vendor
development and evalualion. Inventory control systems of stock replenishm'ent, Cost eletnents,
EOQ and its deivative modules.

UNIT 3
Dimensions of Logistics : Introduction: A Macro and Micro Dimensions, Logistics interfaces

I]ll-:1:l 1:",",1 lrproach 
to arratyzing logisrics system, Logistics ana systenrs anatyzing:

I ecirnrqLres ot togr\rrcs system analysis. factors affecting the cost and Importarcc oflogisti;s.

UNIT ,l
Warehouse and Transport Management: Concept of strategic storage, Warehousefunctionality. W:uehousc opcrating piinciples, Developing wu.cho-use resources, Material
handling and packaging in warchouscs, Trarriporration Manag-ement, Tmuspori t.unctionality and
prinoiplcs, TranspoIt infrastructure, transport economics and Fricing. Transport decision nraiing.

UNIT 5

IT in Supply Chain
IT framework, 

.Customer Relationship Managcment (CRM),inlernal Suppiy chain nranagemcnr,
supplier Relarionship Management (sRM) ind rransaction vunrge,,.,",it, coordirlation in aSupply Ciain- Lack of supply chain coordinarion and the Bulr-whip effect, obstacre to
Coordination, Manager.ial levers, Building partnerships and rrust. RFID systems.

Rcferences:
1. Supply Chain Managenent Strategy, planning, and operaiions, Sunil Chopra and perer Meindl
2. Mrterials Managcrnent & purahasing. Amrner D.S. Tnraporcuala
3. Designing & Managi.g suppry chain, David Simchi Levi, philip Kami.sky& Edith smichi Levi
4. Supply Chain Redesign: Transfonning Supply Chains rnlo tn;cgrated V;luc Sysrems,
I{andfield. Ernest L Nir:holas
5. The Managcment ofBusiness Logistics: A Supply Chain pel.spective, Coyle, Bardi. Langley

,tr\
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MEC-506 (A) Work Study and Ergonomics

UNIT I
Method stud-v: putpose ofwork study, its ob.jcctives, procedure and applicatioDs; nethod study
defirlitiorl and basic procedure. selection ofjob, various recording techrriqucs like outlirrc process
chads, flow process charts, man machinc charts, two handed process chaits. string diagram, flor.,
diagran. rrultiple activity chart. simo, cyclographs and chr.ono-cyclogiaphi; cr.itical
examination, development, installatio| and rnaintenance of iurproved method: principles of
nrotion cconotry and their application in work design: micro motion study. nlerno nrotion study
and their use in nlethods study.
UNIT 2

Work measurement: Introduction & definition. objectives and basic procedure of work
mcasurement; applicatioll of work measurcrnent in industries; time study: basic procedure.
equipments needed, methods ofmeasuring tjme. sclcctjon ofjobs, breaki0g ajob into elemcnts;
nunrbers ofcycles to be timed; ratitrg and methods ofrating, allowances, calculation ofstandat.d
time.
Work sampling: Basic procedur.c, design of work sanrpling study conducting wor.k sampling
study and establishment of standard-time.
UNIT 3

Job evaluation and incentive schemcs: Starlight line, Tailor. Merrick and Gantt incentive plans
Standard data systemi elenle.tal and non-elentental predetemlined motion systcms. work
factors system; Methods Tinte Measurenlent (MTM), MOST
UNIT 4
Human factor engineering: Definirion and history of dcvelopment ol huntan factors
enginecling. types & charactcristics of ntan-rrachine-system, relative capabilities oI hutnarr
being and machincs; developDent and use of human factor data; information jnput and
processing: Inlroduction to infolmation theory; factors eflecting inlorlnation fcception and
prucessing: cuding and selecting oisensory inpurs.
UNIT 5
Display systcnrs and anthropomctric data: Display- types ofvisual display. visual indicator.s
and walning signals; factorial and graphic display; general pr.inciples of auditory and taotral
display. characteristics and selection.

References:
l. ILO; wotk-study; Intemational Labour Organization
2. Khan MI; Industrial Ergonomics; PHI Leaming
3. Barines RM; Motior and Time Study; Wiley pub
4. Megaw EDt Contenmprory ergonomics; Taylor & fracis t-
5. Sandera M aIrd Mc Cormick E; Human Factors in Engg and design; MGHill {fl
6. Curie RM; Work study; BIM publications !Z-/
7. Mynard; Hand book of lndustr.ial Engg; 
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MEC-506 (B) Industrial Safety Engineering

UNIT I
Safety management
Need tbr safety, sat'ety aDd productivity, planning lbr satity. fbrntulation of saf'ety policy, saLty
ntanagement techniques - job safety analysis, safety sampling technique, incident
Iecalltcchniqrre, plant safety inspcctiotl, safety organizations and its fLntctions.

UNIT 2
Accident prevention
Naturc and causcs of accidcnts, accidcnt proneness, cost of accidents, accident
prcvcntionmethods, accident repolting and irvestigation, personal protective equipnrent,s, sat'ety
education and training, damage conttoi and disaster control.

UNIT 3
Operational Safety
Genera, sa1'ety considerations in material handling ntanual and mechanical, safety in nrachine
shop, safety in usc of hand and portable (powcr) tools, salety in usc of eleclricity, safety in
welding and cutting. plinciples of guarding, safety in gr.inding, saf'ety in heat treatrnent shop,
safety in gas funTace opemtion

UNIT ,l
Occupational Health and Hygiene
Concept and spcctrunl of health, levels of prcvention, functional units of occupational health
service, activities of occupational health unit, occupational and work related diseascs such as
silicosis, asbcstosis, lead, nickel, chlomiurrr and mangancse toxicity, prevention and control, gas
poisoning, effects and prcvention, hearing conservation programme - physical and chemical
hazards - control measures.

UNIT 5
Fire engineering and explosion control
Fire triangle, classification of fir'es, fire properties ofsolid, liquid and gas, building evaluation
for fire safety, fire load, fire resistancc materials and fire tesling, stntcrural fire prolection. cxits
and eglcss - indushial fire prolection systems, sprinkler hydrants, portable extinguishers - fire
suppression systems, detection systems, principles of cxplosion - detonation and blast waves,
explosion venting, explosion paramelers, cxplosion supprcssion systems based on CO2 and
halogen.

Relerences:
1. Heinlich H. W, "lndustrial accident prevention", Mccraw Hill Company, New
York. 1980
2. Fral* P. Lees, "Loss prevention in process industries". Vol. I, II & III,
Butterworth, London, l9lJ0
3. Brown D. B. "System analysis and desiAn lor saferv" Prenrice Hall. Ne\&J,e(cy, 1906. r:,rr-.
4. Duerek James. -Fire preveniion hcnd boJk . Burrer'worths and C".o.rft@.fii!1ryry,

w.e.f. July 2018SSSUTIVS 4v



5. "Accident prevcntion manual lbr industrial operations , National Satety Council,
Chicago, l9il9
6. Cla),ton and Cla),tor1, "Party's industrial hygiene and toxioology,'. Vol. I. II & III,
Wiley.
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MEC-506 (C) Environmental pollution Monitoring

UNIT I
Air pollution: Definition, Sourccs and Classitlcation ofair pollutants. Transport and diffusion of
pollutaDts. Oas laws governing the behal,ior of pollutants ir1 the ahnosphe.e. Meteorological
paranleters, scale of rneteorology, Eflefi of temperaturc, precipitation. hurridity. presiurc,
radiation and wind. Hcat transferring processcs! atmosphcric stability, inversions and mixing
heights. Plunle behavior and Stack dispersion theories & models of rnonitoring & control of
exhaust cmissiots. Effacts ofair pollution ou ntan, animal, plants. inanimate objeots and climate.
Afibietlt air quality standards and air pollutiorl indices.

UNIT 2

Air sampling and monitoring techniques - Settleablc and suspendcd particulate ,ltatter - Dust f'all
jar and Impingement Mcthod, RDS/HVS samplers (Ambicnt Ai nonitoring); Stack gas/dusr
Sampling technique and other techniques ofJir n)oIitoring for pollutants. Autnobile pollution
in Indian cities. Monitoring and control of cxhaust emissions. Noise pollution: DefinitioD,
Soulces and Terminology; types of noise: Mcasurement of noise; Noise indices; Effect of
meteorological parameter on noise propagation. Noise exposurc level and Standard Impact on
biota and inanimate objects. Noise control and abatcment measures.

UNIT 3
Aquatic Pollution: Dellnition; Sources and classification of aquatic pollutants. Causc and
consequences of pollution on surl'ace, subsurface and marine water sources. Coastal water
intrusion. Oil leakagc and indnstrial elTluents. Waler qllality indices. Thermal pollution: Sources,
causes and cffects. Preventive and control measures.

UNIT,t
Soil Pollution: Definition, souLces and classification of soil pollutants and thcir impacls on
physico-cherrical and biological properties of soil. planls. animals and man. physico-chemical
and bacteriological sarrpling and analysis of soil qualily_ Industrial waste efflucnts and heavy
nletals, their intemctions with soil components. Soil microorganisrns and their function,
degradation of insectioides, fungicidcs and wecdicides in soil. IntelactioD of fcrtilizer (NpK)
with diff'erent components ofsoil. Soil pollution control Measur.es_

UNIT 5
Radioaotive Pollution: Definition, Radioactivity, Radjonuclide, Radiation emissions, sources,
Radioactive decay and buildup. Biological effects of radiation. Radiation exposure Standads.
Radioactive pollution inpacts on ecosystem. Pollution control measurcs. Biological dosirnctry.

References:
l. Nandini N, Sunitha N and Suclrarita Tandon. (2007). Envil.onmental
Studies, Sapna Book Housc, Bangalote
2. Stern A.C. (1986). Air Pollution Vol.l-VIII. Academic press.

3. Henry C. Perkins. (1974). Air Pollution, Mc Graw Hill.
4. William L. Donn. (1975). MeteoroloSy 4rh Ed., Mc Craw Hill. I s$. ir
5. Furry R. Baddel.R and Haurkcr L. 119851. Ail Pollurion and Lithensl r{lbl
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6. Manslicls M.R. (1989). Efl'ects ofair pollutants on plants.
7. Lodge. (1994). Methods ofair samplirrg and analysis.
8. Trivedy R.K and Goel P.K. (1995). An Introcluctioi to air pollurion, Techno
Science Publications Jaipur-
9. Kudesia V.P. ( 1993). Air Pollution, Pragati prakashan. New Delhi.
10. Mishra P.C. (1989). Soil Pollution and SoilOrganisms.
I l. Goel P.K. (1997) Warer Pollution-Causcs, Effecrs & Conrrol. Techno
Scierrcc Pub.. Jaipur'.
12. Pratap Mowle P and Venkartasubbalya N. (1990). Air pollution anrl
Control. Divyajyothi Prakashan, Jodhpur.
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I\IEC.7OI i\,IECHANICAI, VIBRATION AND NOISE ENGINEERING

Unit I

Fundamental Aspects of Vibrations: Vibration, main ca scs. advantages and disadvaotagcs;
engineering applications of vibration and noisei vector method of repl€senting harntonic nlolion;
chamcteristics of vibration, halmonic analysis and beats phcnonrcnon, work donc by harnlonic
lorces on hannonic motion; periodic, non-hannonic lunctions- Fouricr scr.ics analysis; evaluation
ofcocfficients of Fourier series; elemcnts of vjbratory systenl; lumped and distributecl pammeter
systems.
Undamped Frec Vibrations: Derivation of dilferential equation of motion: dle €ncrgy metl]od,
the method bascd on Ncwton's sccond law of molion, and Raylcigh's mcthod. Solution of
dillerential equation of ototion: Natural lrequency of viblation. Systems involving angular
oscjllationsr thc conrpound pondulum.

Unit II
Damp€d Free Vibrations: Viscous damping: coefficient ofdamping; damping ratio;
undcr dampcd, ovel dampcd and critically dampcd systems; logarithmic dccrement: facquency
of damped lree vibration; Coulontb or dry fiic(ion danrping; frequency, decay rate and
comparison ofviscons and Coulomb danping; solid and structutal damping; slip or intcrfacial
damping.

Unit lll
Harmonically excited Vibmtion: One dcgrce of frccdom- forced harmonic vibl?tion; vcctor
representation oll forces; excitation due to rotating and reciprocaling unbalance; vibration
lsolation, forcc and motion transmissibility; absolutc and rclativc nlotion of mass (Scistnic
Instrunents ). Whirling Motion atd Critical Speed I Whirlitg morion and Crirical speed :

Dcfinitions and significancc .Critical - specd of a vcrtical. Critical spccd of a shafi carying
rnultiple discs (without damping ), Secondary critical speed.

Unit IV
Systems With Trvo Degre€s of Freedom i Principal modcs of vibration; torsion vibrations;
Forced, Un-damp.-d vibrations with harmonic excitation ; Coordinate coupling; Dynanlic
viblation absolber; tor'sion Vibration Absorber'; Pendulurn type oldynanlic vibration.

Unit V
Noise Engineering -Subj€ctive response of sound: Frequcncy and sound dependent human
responsei the decibel scalc; relationship between, sound pressut€ level (SPL), sound power levcl
and sound inlensity scale; relationship between addition, subtraction and averaging,
Noise: Sources, Isolation and Control: Major sources ofnoise on road and in induslries. noise

glcs-
noise conlrol at source (wilh or without sound cnclosures),
References Book :

l- Ambckar A.G.,' Mcchanical Vibralio0s and Noise Engincering; PFII
2- Mcirovitch Lconard; Elcmcnt ofVibration Analysis; TMH
3- Dukikipati RV Srinivas J Text book ofMechanical Vibrations; PII .S SA" E l:fj:t;;

ftsgrlttr:1..

4- Kclly SG and kudari SK; Mechanical Vibrations; Schaum Series;TMH. C;;'#ff1r,:i%;ri,t]l-jlty of re€hn.r.-..
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5- Thontson , W.T., Theory olVibration wirh Applications . C.B.S pub & distribuiors .

Grading Systern 2013 - 14

6- Singircsu Rao. "Mcchanical Vibrations . pcarson Education

List of Experiments:-

l- To find out effccl of load on natural frcquency of vibrations of a lever pin supported at onc
cnd carying adjustablc load on a vcrtical scrcwcd bar ancl spring supportcd ;t sonlc intcrmccliatc
point (i) When the dead rvcight ofrods is neglected and (ii) whea their dead wcight is taken into
accounl.

2- To fiDd out fi equency ofdampcd fr.ee vibratjon aDd r.ate oldecay ofvibration_amplitudc in
the system.

J- To find out natural fiequency and damped frce frequcncy of a torsiou
to find out cocfficicnr ofdamping olthc oil i

4- To obsorwc thc phcnomcnon ofwhirl in a horizontal light shaft and
speed olthe shaft.

pendulum and . hence

to determinc the critical
(

(

5- To obserrre the mode shapes of a spdng-connected, double perrdulunr and hence to
dcmonstratc thc phenoutcnon of bcats.

6- To demonstrate the pdnciplc of tlrncd Undamped Dynamic Vibration Absorber and to
detenrine the effect of nmss-ratio (of main and auxiliary nuss) on the spread of the resultiDg
natural flequencies ;

7- To takc mcasurcntcnts ofsoLrnd Prcssurc Lcvcl (SpL) and to cany out octavc band analysis of
a lnachine usiug Noise Level Meter.

#v

Bsgtrtr.-j:
I * g, thr,I1 riv of Tectxi.thI lbl SderEE Eeho.F fX ri-'

ZtP-l-\
?/r.i '", tr,

i]tr,-.- ,* i;.1.;\--
\ttRE



(

MEC-702 AUTOMOBILE ENGINEERINC

Unit-l:
Chassis & Body Engg : Types, Technical details of commercial vehiclcs, types of chassis. lay
ollt, types ol fiames, testing of fiamcs for bending & torsion on unutilized body fiame, vehicle
body and theil construction! driverc visibility and melhods for implovement, safety aspects of
vchicles, v-ehicle aerodynamics, oprimization ol body shape, dr.ivei cab design, body mater.iais,
location ofcngine. aront wheel and rear wheel drive. four.wheel drive

Unit-II
Steering Systcm: liont axlc beam, stlLb axle, front wheel assembly, principles oftypes ofwhcel
alignment.- flont whecl geontetry viz. cambcr, Kingpin inclination, castoi, toe_in and toe out.
condition for t.ue rolling nrotion, center point steering, directional stabirity ofvehicles. steering
gear. power stcering, slip angle. comerirrg powcr, ovel steer & under stecr, gyroscopic effect oi
sleering gcars.

Unit-III
Transmission System: Function and types ofclutches, single plate, multi_plate clLltch. rollcr &
spling clutch, clutch lining and bonding, double declutching, types of gcar 

-Boxes, 
synchroniser,

gcar ,naterials, detennination ofgear ratio for vehicles, gear box performarrce at differe,t vehicle
speed, automatic transmission, torque convertcrs, fluid coupling, principle of hydrostatic drive,
propeller shaft. coDstant velocity un iversal j oints, dirererrtial gear box, r.ear axlc construction.

UnitlV
Suspension system: Basic slBpension movemerts, Independenl fiont & aear suspension! shock
absorbcr, typc of springs: Icaf spring, coil spr.ing. air spring, torsion bar, location ol shacklcs,
power calculations, resistance to vchicle motion during acceleration and breaking, power &
lorquc cun'c. torquc & mcchanical efficiency at dilfcrcnt vchiclc spceds, wcight transfcr, braking
systems, disc theory, mechanical, hydraulic & pneumatic power brake syslems, perfonnance.
self-encrgisation. airblccding of hydraulic brakcs, types of whcels and tyrc.s, tyr.c spccifications,
construction and material properties ol'tyres & tubes.

Unit-V
Electrical and Control Systems: storage battery, construction and operation of lead acid
battery, testing of battery, principle of operation of starting mechanism, different drive systems.
staflcr lclay switch, regulator clcctric fucl gaugc, firel pump, horn, wipcr, Lighting system, hcad
light dazzli0g, signaling devices. battery opcrated vehicles. choppeis. iinportance ol
maintcnance, schcduled and unschcduled maintenancc, wheel alignmcnt, trouble Shooting
probable causes & ,emedies of various systems, microprocessor based bontrol .yrt",n toi
automobile, intclligent automobilc contrcl systems.

Unit-VI
Emission standards and pollution control: Indian standards lor automotive vehicles_ Bharat I
and II, Euro-l and Euro-ll norms, fuel quality standalds, environmental managcment systcms lor
automotive vchicles, catalytic converters, fuel additives, and rnodern trends in automotive enqine
cf'ticicncy and cmission control.

J/
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R€ferences Books:

l. Crousc, Antomotivc Mcchanics TMH.
2. Srinivasan S; Automotive engines; TMH
3. Gupta HN: Intcmal Combustion Engincs; pHI;
4. Joseph Hcilner, Automorive Mechanics, principles and practices, CBS pLrb.
5. Kripal Singh, Automotivc Enginccring Khanna pub.
6. Ncwlon & Sleed\. Automolire Lnoineering
Enrission standards fi.oni BtS and euro I and Euro- l

List of experim€nts

I. To study the working p nciples and opcration ofthe chassis.
2. To study the wo*ing principlcs and opcration ofthc suspension,
3. To study the working principles and opelation ofthe steering mechanisms.
4. To study the working priDciples and opcration oftlrc transntission,
5. To study tlre working principles and operation ofthe gear-box,
6. Diffcrcntial systems, and elcctrical systcms of various light and hcavy aurolnotive

vehicles:

ul'/ fu,V
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MEC-703 DESIGN OF HEAT EXCHANGERS

Unit I
Introduction: Typcs of hcat exchangers hcat transfer laws applicd to hcat cxchangcrc

convection Coefficients, resistance caused by the walls and by fouling, overall heat transler
coefficient.

Unit ll
Thermal & hydraulic design of commonly used hcat exchangers : LMTD & NTU
Mcthods, corrcction factorc, Double pipe heat cxchangcrc, shell and tube heat cxchangcrs,
condcnses , Evaporators ,Cooling and dehurnidifying coils, cooling towers, evtlorcrivr,
condensers .design ofair washers. desert coolels.

Unit III
TEMA standard: Tubular hcat exchangerc TEMA standard hcat-exchangcr nonrenclaturc,

selection cliteria for different types of shclls and lront and rear head ends: geonrctrical
(haracteristrc. oTTFMA hear (xcha gers.

Unit IV
Review of mechanical Design, Matclials of Construction, cofosion damagc, testing and
inspcction.

Unit V
Heat Pipc: Basics & its rnathematical model, nricro Heat Exchangers , Use ofSoftwarc in heat

cxchangcr dcsign.

Relerenc€s Books:

1. Kern D Q, Kraus A D; Extended Surface Heat Transleri TMH.
2. Kays. Compact Heat Exchangers and London. TMH.
3. Kokac. Heat Exchangers- Thernal Hydraulic fundamentals and design;TMH.
4. Tubular Exchanger Manufacturcr Association (TEMA), and other codes
List ol Experiments:-

l. To Study oflreat exchangers.

2. To Study of LMTD & NTU Methods.
3. To Study ofTubular heat exchangers TEMA standard heat- exchanger nomenclature

4. To Studyof Review of rncchanical Dcsign.

5. To Study of of Software ir heat exchanger design-

(
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MEC 701 (A) INDUS'I'RtAL ENGINEERING

Unit-I
Introduction to Industrial Engineering - Evolulion of nrodern Concepts in Industrial
Engineering - Functiors oflndustrial Engineering - Field ofapplication oflndusrrial Engineering
Product Development and research- Design function - Objectives of design. - Manufacluring vs
purchasc- Economic aspccts- C-V-P analysis sirnple problems.

Unit-II
Plant layout and Material handling- principles of material haDdling, Types of material
handling equipments, Selection and application. Preventive and break- down maintenance -

Replacement policy-- Methods of replaccmenl analysis-Method of providing for depreciation-
Detelmination ofeconomic Iife - Simple problems.

Unitl I I

Methods cngineering: Analysis ofwork nrethods using diferent types ofproccss chart and flow
diagrams- Critical cxanrinationMicro motion study and thcrbligs- Principlcs ofnlotion ccononly

Work mcasureorent-Pedormance rating.-Deternrination of allowanccs and standard tin1e. - Job

evaluation and meril (aling

Unit-IV
Industrial relations- Psychological attitudes to work and working conditions - t'atigue- Melhods

ofcliminating fatiguc- Effcct of Comnrunication in Industry-lndustrial safcty-pcNonal protcctivc

dcvices-. causcs aDd cffccts ofirdustrial disputcs- Collcctivc bargaining- Tradc union - Workcrs
paIticipation in management.

UDit-V
Production planning and control- Impoftance of planning - .iob, batch and mass production-

Introduction and need tbr a new productl,oduct life cycle. - Functions of productiorl control -
Routing , Schcduling, dispatching and follow up- Gantt charts. InvcntorJ Control, Invcnto-y

models

Unit-VI
Quality control and Inspection- Destruclive and non-destructive tesling nlethods- process

capability- Statistical quality contrcl causes ol variatioD in quality- control charts for X and R.

Reliabilitycauscs oflailures- Bath tub curwc.-System .TQM, ISO, Six Sigma and Quality circles
( Brief desciption only).

References Books:

l. B. Kumar. lndustrial Enginecring Khanna Pub]ishers,20l3

2. M Mahajan, Industrial Engineering & Production Managernent. Dhanpat Rai,2005

3. Martand Telsang, Industrial Enginccring & Production Management, S. Chand,2006

(
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MEC 704 (B) NANO MANUFACTURING

UnitJ

Introduction to Nano-manufacluLilg and Nanotechnology, Advantages, disadvantages and
applications ofNanotechnology and Nano-manuf'acturing, Top-down and Bottom-up tcchniques,

UnitlI

Self'-Assembly, self'-assemblcd monolaycr. Characterization Techniques: Scanning Electlon
Microscope, Transmission Elcctron Microscopc, Atomic fbrcc microscopy (AFM), Scanning
Probe Microscope (SPM),

UnitJII

Scanning Tunneling Microscope (STM), X-ray Ditliaction (XRD). Nano-lithography:
Photolithography: UV Photolithogmphy, X-ray Lithog€phy, Elechon Bcam Lithography,
Particle Bcam Lithography's, Probc Iirhogaphy's.

Unit-IV

Micro and Nano rnachining, l'ocuscd Ion beam machining. Chemical rrethods in Nano
rnanufacturing, Si proccssing mcthods: Clcaning /ctching, Epilaxy, Molccular-beam cpitaxial,
chcmical beam epitaxial

Unit-V

Mctal-organic CVD (MOCVD), Plasma cnhanced CVD (PECVD), Sol-gel Techniquc.
Properties and application of Nano Matcrials: Fullerene Structure. Carbon nano tubcs. Nano
Particles, Processing ofNano composites, Micro & Nano Electronechanical Systems (MEMS, &
NEMS),

References Books:

l. Introduction to Danoteclrnology by Charles P. Poole Jr. & Frank J. Owens Publisher:
John Wiley & Sons (Asia) Pvt. Lrd.
2. Nanotechnology: Introduction to Nanostructuring Technoques by Michael Kohl€r.
Publisher: John Wiley & Sons (Asia) Pvt. Lrd.
3. Magnetic Microscopy ofNanostructures by H. Hopster & H. P. Oepen, Publisher:springer
4. Micro-cngineering, MEMS and Interf'acing: A practical Cuide by Danny Banks,
Publisher: Taylor & Francis

5. Nanomaterials Chcmistry Recent Developments and New Dircctions by C. N. R. Rao,
Publisher: Jolrn Wiley & Sons (Asia) Pvt. Lrd.
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MEC _ 704 (C) REI,IABILITY ENGINEERING

Unit -I

Reliability: Definition Probability Concept; Addition of Probabilities; Complincnrary Eventsi
Calculation of Reliability, Reliabilityanalysis.

Unit -II
Failure Data Analysis: Introduction, Mean Failure Rare, Mean Time to Failure (l\4TTF), Mean

Timc bctwccn Failurcs (MTBF), Graphical Plots, MTTF in tcrms of Failur.c Density, MTTF in
Integral Fonn.

Unit - tIl

Conditional Probability : Introduclion, Hazard Rate as conditional pr.obability, Principles of
CBM, Pillars of condition monitoling, CBM implemcntarion and bcnetits, visual moniror.ing,
vibration monitoring, wcar dcbris monitoring, corrosion nonitoring, pclfolmancc nro itoring.

Unit - IV

Gencral Maintenance & Managemcnt function : Breakdown, cmergency, corrective, predictivc,
Objcctivcs and cvolution of TPM, Effocts and Cdticaliry analysis (FMECA), applications and
benefits, risk cvalualion, risk priority.

Unit - V

Maintrinability and Availability: Introduction. Mainrcnance Planning & schcduling,
Mainlenalce organization, Tools for better rraintcnance preventive, shutdown and Scheduled
rlaintenanc€.

R€f€rences Books:

L Reliability Engineeling, L.Balagurusamy, Tata Mc-Craw Hill, New Delhi, I984.
2. Reliability Bascd Dcsign, S.Rao, Mc-Graw Hill, 1992.

3. Reliability in Engineering Design, K.C. Kapur and L-R. Lambcrson. Wiley Publicatrons.
4. Reliability EngiDeerirg, D.J. Snrilh, 1972, E.W. Publicariorls.

5. Mishra R.C. Reliability and Mainteiance Enginecring New age Intemational Publisller.
6. Reliability Engineeling, L.S. Srinath, Affiliated East-Wcsr Prcss. New Delhi.
7. Rcliability Enginee[ing, A.K.Govil, Tata Mc-Craw Hill, Ncw Dclhi.
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MEC-70s (A) STMULATTON & PROCESS MODELINC.

Unit I:
Introduction to modclinS and simulationt Modeling and simulation methodology, system

modcling, conccpt ofsimulatioo; ga,ning; static, continuous and discrctc cvcnt simulation.

Unit II:
Basic concept ofprobability, genemtion and characteristics ol random variables, continuous and

discrete variables and their distributions; mapping unifbnr random variables to other variable
distributions; linear, nonlinear and stochastic models

Unit IIII
Introduction to Queuing Theory: Charactcristics of qucuirg systen. Poisson's lomrula, birth

/. derth system. equilibriunr olqueuing system, analys;s ofM/M/l queues. Introduction to multiple
' server Queue rnodels M/M 'c ,^.pplication of queuing theory in manulacturing and oomputer

system

Unit IV;
System Dynamics modeling: Identification of problcm situation, prcparation of causal loop

diagrarns and flow diagrams. equation wdting. level and mte relationship, SiDlulation of systeln

dynamics models.

Unit V:
Vcrification and validation: Design o[ sirlulation cxpclinrcnts, validation of cxpcrimcntal
lrodels, testing and analysis. Simulation larguages cornparisor aDd selection, study ofsimulation
software - Arena, Pro-model, SIMULA, D\NAMO. STELLA, POWERStM.

Rcferences Books:

l. Law AM and Kclton WD; Simulation Modcling and Analysis; TMH
2. Gordon G., System simulation, PHI Learningl
3. Banks J; Hand book ofSimulation; John Wiley.
4. Taha H, Operations Research; PHL

5. Hillier FS, Liberman GJ; Intrcduction to OR; TMH.
6. Deo N; Systcrn Simulation with Digital Computer; PHI Lcarning

7. Harrcll C, Ghosh B, Bowden R; Simulation Using Promodel; MG Hill
8. Seila, Ceric and Tadiknalla; Applied Simulation Modeling, Cengagc

9. Payer T., Inroduction to system simulation, McGraw Hill.
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MEC- 705 (B) TRTBOLOGY

Unit - I

TRIBOLOCICAL ASPECTS OIr ROLLING MOTION Introduction to trobological systems

and their characteristic f'eatures; analysis and assessment of surf'ace; topogmphy; deterministic
and stochastic h-ibo-modcls for aspcrity conlacts; lechniqucs of surfacc cxamination;
technohgical properties of surf'aces. Quantilative laws of sliding friction. causes of friction,
adhesion theory. laws ofrolling lrictiou, measurenrent offriction

Unit - Il

WEAR Introduction, mcchanisor of wcar, tlpcs of wcar, qrantitativc larvs of wcar,

measLrrement of lveat. weam resistance materials

Unit - III

LUBRICANTS [ntroduction, dry friction, boundary lubrication. hydrodynamic, hydrostatic and

clastohydrodynamic lubrication, functions of lubricants, typcs and propcrtics, Iubricant

additives. Principles. application to rolling contact bearings, cams, Cears

Unit - lV

BEARING DESIGN CONSIDERATION & CHARACTERISTICS Geometry and prcssurc

equatioD of journal bearing, hydrostatic bearings, thrust bearings, porous bearings and

hydrodynamic gas bearings. Journal bearings with specialized applications. General

requirements and diff'erent types ofbearing matcrials.

Unit - V

SURFACE INTERACTIONS Elastic & Plastic defbrmation of surfaces. Contact of Solids.

Contact of Ideally Smooth Surfaces- Distribution of Pressurc over clastic contact of two
cuf,/ilinear bodies- Formulae lbr calculation ofcontact area. Physico-Mcchanical plopertics of
surfacc laycrs, Cha€ctedstics of Surfacc Gcomctry. Classcs of surthcc roughncss. Contact of
rough surfaccs. Interaction ofsurlace peaks. Real and contour area ofcontacl.

REFERENCES Books:

l- Introduction to Tribology ofbcarings by - B. C. Majumdar., S Chand & Co-

2. Hand Book ofTribology WHILEY

3. Fundamentals of Fluid film lubrication by - Bernard Hamrock, Mc Gr-aw Hill Inremational

Edition.

(
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4. Tribology in Industries by Sushil. K. S Chand & Publicatio



(

MEC _ 705 (C) ENERGY CONVERSION SYSTEMS

unit-I

In[roduction: nccd for cncrgy conscrvation. Ercrgy conscrvation in production of heat,
Introduction to different energy convcrsior systems. site sclection criteria of thcrnral power
plant layout ofmodem thcnnal power plant

Unit lI

Dctllils of diffclcnt corlrponcnts of thcnral power plant sclcction critcria of diffcrcnt
comporeDts of thermal power plant ex. Fuel consumption encnomy , firirg arrangemert and
selectioo of bumers.. Fluidizcd bed combustion.

Unit-IIl

Energy conserration in use of heat. Economical design of furnace, water treatment, drying,
conditioning and industrial space heating, boiler accessodes €tc_ Scleclion ofcycles: Combincd
cyclc, power generation for better energy efficiency managenrent_

Unit-IV

Coolbined cycle power planl. Enelgy conscn,alion lul]lish better managemenl techniques.
improved production design, irrptoved ploduclion powers, substitutcd maledals, waste recoYery
and recycling. New and rcnewable energy technologies.

Unit- V

Appropriate energy technology for rutal development. Enelgy conservation in production,
agriculturc sector. Instrumcntation and control in enetgy conscruation: Economics of
convcntional and new and renewablc energy technologics. Envitonmcntal aspects and case

studies :

References Booksi

LPowel plant Enginccring Domkundwar
2- Power plant Engineering c.D. Rai

l. Power plant Engineering R.L. Agrawal
4. Encrgy Technology S. Rao & B.B. Parulka

(
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Mf,C-706 (A) PROJECT MANAGENIENT

Unit I
Concepts ofproject managemeot:: Mcaning, definition an<l charactcristics ofa project, technical
and socio-cultural dinlcnsions; projcct lifc cyclc phases, projcct planning and graphic
presentation; work breakdown siruclure, manageable tasks; size of nctwork; blow down NWt
identity and logic dumnty activity; Fulkerson r-ule for numbering NWi tinte-scaled NW

Unit-II
NW analysis: PERT nctwork; mean rime and variances; probability ro complete PERT project in
specified tinlc; CPM networki Evcnr Occurence Time (EOT); activity start/ finish tinles;
foru,ard and rcverse path calculations, concept and calculation of floa!s; lcsoul.cc allocation and
critical-chain; oveF/iew oa MS-project-2000.

UnitJII
Project duration and conh'ol: Impoftance and options to accelerate project complction: timecost
hadcofl fixcd variable and total costs; usc of floats and cost optimization; ptojcct pcrfornlancc
nreasuresi project nronitoring inlo and reports; ptoject control process; Gant chart and control
chart: cost-sched[]e S-glaph; planned cost ofwork schedule (pV),

Unit-IV
Project organization, culture and leadership: projects within f'unctional organization; dedicated
projcct/ task-forcc tcams; staff. matrix and nctwork organization; choosing apptopriarc projccr
organization; Organization culture; tcn char.actcristics; cultural dimensions supporti\c ro
projects; social network and nlanage,nenf by wandcring around (MBWA); dit]'crent tEits 01 a
rranager and lcader; rnanagiDg project teams; five stage team devclopment model;

I lnit-lV
Sthtegic planning and project appraisal: Capital allocation key criteria; porters eompe tive
strategy modcl; BCG matrix; StratcSic Position Acrion trvaluation (SPACE); rime value of
money; cash flows; payback period; IRR; cost of capital; NPV; social cosl benefit analysis;
U\lDO apploach: proj((t risks cld filancinE.
Relerences Books:
I. Prasana Chandra: Projects: planning Implc,nentation control; TMH.
2. Gray CIifford F And Larcon EW; Projcct The managorial proccss; TMH
3. Pannccrselvcn and Scrthil kumar; Project managcment, PHI
4. Burke ; Project Matugcmeot-Planniug and control t€chnics; Wiley Iltdia
5. Kanaraju R; Essentials ot'Projeot Managemcnt; PHI Leaming
6. Jack R. Meredith, Project Managenrent: a tnanagerial approach, Wiley
7. Choudhary ;Project Managemcnt: TMH

4
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MEC.7O6 (B) _ FLEXIBLE N{ANUFACTURING SYSTEMS

Unit-I

Rcvicw olComputer Aided Design and Drafting (CADD): The design processes, advantages and

applications of CAD, computer hardware system, computer programnring languages, model

storage and data structurc, CADD softwarc packagcs AutoCAD, o hographic nrojcctions.
CAD/CAM Interfacc and Product Design: Rationale for CAD/CAM,

Ilnil-Il

Computer Aided Manufactu ng, Elements ofCAM Syste)ns, NC in CAM. Product Design and

Dcvcloprncnt. Intcgmtcd Manufacturing Systcms: (FMS) (CIMS): Coinponcnts of FMS,

components ofCIMS, applications. Hardware and soltware pertaining to FMS installations.

IInir-IlI

Machine Tool Control: Elements of thc NC Systems, Types of Control Syslems, NC Part

Programming, Computer Aided Part Prograrrming, Machining Centers. Manulacluring Systems

and Automation:

Urit-IV

Trends in Manufacturing Systems, system Defined, Classification of Manufacturing Systenls,

Leveling and balancing the manufacturing Systelns, Robotics and Automated Guidcd Vchicles:
Dellnition Robotics, Teflninology, Types ol Robots, basic robot motion and their conllol, robot
progranlming!

Unit-V

Automated Guided Vehicles. Typical applications in manufacturing like in welding, assembly,

material handling, spmy painting etc., Group Technology (G T): Part families, pans

classification, machirre group/cell, CAD/CAl\,,1 and GT, applications. Flexible Manufacturing
Systems and Computcr

R€ferences Books:-

L Computer Aidcd Manufacturing Rao P N Tewari N K and Kundra
2. Introduction Io Robotics A Systcm Approach Rehg J A
3. CAD/CAM Handbook Tercholz E

4. Robotics: An Introduction Malcolm D R Jr
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N{EC-706 ( C)TECHNOLOGY ENTREPRENEURSHIP

UniGI
Thc Enlrcprcnou.ial Pcrspcctivc Inhoduction to entrepreneuNhip, nccd and imponance of
entrcprcncurship, chaans ol becoming entrepreneur, evolution of enneprencurship, characrcristics of an

cntrcpreneur, barriers of cnrreprcneurship. achic\crncnt nrolivation to becomc cntreprencur. crcativity &
innovalion, dccision makiDg and olhcr bchavioral aspccls oIcntrcprcncurship,

Unit-II
Opporlunily Recogrition and Plannnrg to establish SSI Opportunity identification process. opportunily
cvaluation proccss. markct rcscarch. lnalkct survcy, IdcrlificatioD of rclcvant rcsourccs. Stcps in
establishing an enterT)dse / industry. procedurr and formalities to establish a SSI or business Enlerfri\e.
Inceniives and benefits available to SSI units and new entrepreneurs,

Unit-IIl
IDformation about vaious support agcncics. Formulation of Busincss PIaD Prcparation of market sul",,cy

report. techno economic leasibility assessment. preparation of preliminary and dclailcd busincss plan.

Unit-IV
MarketiDg ManagemeDt Markctiug and sales mamgcnrelrl. dcmand forecastiDg. advertising. product nrix,

chalactcristics of a good salcs pcrson, Govt supporl in Drarkcting, Iinancial Munagcnrcnt of small scalc

industries Sources offinance. Debt financing. Venture capital sources.

Unit-V
Lcasc financc. Banking policics & inccDtivcs availablc to cntrcprcncurs. Loanstwcs and bcDefits, Book
keeping and accolrnlancy. working capital managcnrcnt, various Ilnancial ralios, Cosiing, Break-Even-

Analysis

References:-

l- Managirg innovation and enirepreneurship in technology-based lirms Matin. Michael J.C

2. TechDological entrepreDerism: enterprise fbrmadon, fiuancing and growth Cardullo, Ma o W.

3. Growiig ocw ventu'cs. creaiiug ncwjobs Ricc. Mark P

4. EnlrepreneurshiD development prograrnme in India and iis relevance to developing counties Patel.
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MEC-707 Industrial Tlaining -II

Duration:- 2 wccks afler the VI semestcr in the sunmer break. Assessment in VII semester.

Studcnts olust obscrvc following to cndch thcir lcarning during industrial training:

- Indtrstrial enr ironrnent and work ctrlttrlr.

- Organizational structurc and intcr pcrsonal communication.

- Machines/ cquiprnent/ instrumcnts - their working and specifications.

- Product developnent procedures and phases.

- Projccl planning, lnonitoring and control.

(
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MEC-801 UAgEINllEllgN

Unit I Design of B€lt, Ropc and Chain Driv€s: Methods of power transnissioD. selection and dcsign ol
ilal belt .]lld pullcy; Sclcction ol'v belts aDd sleave design: Design ol chain drives. roller chain and its

sclection; Ropc drivcs, dcsign ofropc drivcs, hoisl ropcs.

Unit ll Spur and Helical Gears: Forcc analysis ol'gear rooth. nrodcs ol fhilure, beam strength. Lewis
cqualion, forrn fhctor, formative gcarand vitral numbcrofteelh; Gcar nlatc als; Surfacc strenglh and wcar
ofteethi str€nglh against wear; Design ofstraight tooth spllland HelicalCeals.

Bevel G€ars: Applicalion ofbevel. fonnative gcar and vitual number ofteeth; Force analysis; Le$,is
cquation for bcvcl gca$; Strcngth against wcar; Dcsign ofbcvcl gcar.

Unit III Design of I.C. Engine Components: Geneml design considcrations in I C cngincs; dcsig[ of
cylindcr; dcsign ofpiston and piston-rings; dcsign ofconnccting rod; dcsign olcraokshafi.

Unif Mcsign of Misccllaneous Components: dcsign of flangcd coupling; Rigid couplirg, Design of
Pressure vessels subjecls to internal pressure. external pressure. design of penetrution, desisn ol'fiangcs,
coDc cylinder j unctioDs .Materials, Fabrication.

Unit V Optirnization: Basic conccpl oI op(imization, classilication oloplimizalion, optimization
techniques. engineering applications ofoptimizalion- ClassicaL optinization tcchniqrLes: unconstrained

optimization singlc-variablc optimization. multivariablc optimization, solution by dircct scarch mcihod.

solution by Lagmnge-nrultipliers method.

Note: PSG Design data book and/ or Mahadevan and Reddy's Nlechanical design data book are to be

provided/ permittcd in cxam h6ll (duly vcrificd by authority).

References Books:

1. Shigley J.E.; Machine Design; TMH
2. BhandarivB: Design ol'Machine Elments; TMH
3.Sharma CS aDd Purohit Kl Design ofMachinc Elcments:

4.Hall aDd Sonranii Machine Design: Schaun Series; TMH

5.\ enr/ell IHI V.ch;ne Desitsn: Cegade Ledrrrin!
6.Sharma & Agrawal: Machinc Design; Katson

List of Exp€riment :

L To design and sketch offlai belt and pulley

2. To design a connectnrg rod

3. To desigr center cmnkshaft

4. To design ofa tlanged couplins

5- To design helical gear

PHI Lcaming.
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MEC-802 REFRICf,RATION & AIR CONDII'IONING

Unit-l Introduction: Principles and methods of rcfiigeration, licczing: mixture cooling by gas rcvc$iblc
expansion, throttling, evaporation, Joule Thomson cl'fcct and reverse Camot cyclei unit of rcIrigeration.
coeffic;cn1 of perfoDance, vofiex lube & lhennoeleotric relrigemtion. adiabatic demasnetiz.lionl air

relrigcration cyclcs- Joule's cycle Boot-suap cyclc, reduccd aDrbicnt cyclc and rcgeneralivc coolilrg cyclcs.

Unit-U Vapour compression system: Vapor comprcssion uyclc. p-h and t-s diagrams. devialions fionl
theorotical cycle, sub-cooling and super hcating, cttccts ofcondcnscr and claporator prcssurc on cop; nlulti
pressurc systcm: rc,noval of flash gas, multiple cxpansion & compression with flash intcr cooliDgl low
tenrperature refi igeralion: product;on of low lenlperalures. cascade system. dry ice, production ofdry ice. air
liqucfactiorr systcm,.

UniclII (a) Vapour absorplion system: Theoretical and practical systems such as aqua- ammonia. electrohx

& othcr systems; (b) Stcanr.jct rcfrigcrationr Principlcs and working, simplc cyclc of opcration. dcscription

and \\,orkiDg of simplc syslcm, (c) refrigerants: Domenclaturc & classificalion, dcsirable t'roIcnies, torrnton
refiigeration, coDrparal;ve siudy, leak detection nrethods, environrrent friendly rclrigerants and refiigerant

mixtu€s, brine and its prope[ies

Unit-Msychrometric: Calculation of psychrometric propcrtics of air by tablc and chartsl psychromctric

processcs: sensible heating and cooling, evaporative cooling, cooling and dehumiditlcation. healing and

hunlidificalion, mixirg ofair strcaDr, scnsiblc hcat factor; principlc of air condilionirg, rcquircrncrrts of
comfblt air condit;oning, ventilation standards, infilnated air load, ilesh air load h[nran comfbrt, ell'oclivc
lemperatur€ & oha( heal production & regulaiion ofhuman body,

Unit-V Air conditioning loads: calculation ofsumDrcr & wintcr air conditioning load, bypass lactor olcoil.
calculation ofsupply air rate & its condilion, roonr sensiblc heat factor, grand sensible heal lactor. effectiYe

sensible heat ihctor, dehuDidilied air quanlily. Problens on cooling load calculation. Air distributioD and

vcntilation sysrcms

References Books:

1. Arora CP; Refrigeration and Air Condilioning; TMll
2. Sapali SN; Refrigeratior and Air Conditionirg; PHI

3.Ananthanamyan; Basic Refi igeration and Air condilioning; TMfl
4.Manohar PEsad; Refiigemtion and Air Condi!ioning; New Age Pub

5.Ameen; Refiigeration and Air Conditionins; PHI

List of Experiments:.

l.ucneral SluJy oI vcpor comprcrsioD rcfrigcrcrion cysrcm.

2.General Sludy oflcc Plant
l.General Study and working ofcold si

4.Ceneral SruLly On< lon( lhcrlnc\ reliigcrarion unil.

5.Ccncral Study of Water cooler

6.General Srudy of Psychromctcrs (Absorption type)

T.Ccnerdl Sludy olsrndow Atl Conditioncr

S.Gcncral Study and working of Vapor compression Air conditioning Tcst rig.

9.Expcrimentation on Cold Storagc ofCalculate COP & Heat Loss.

t. Sa}. tlrllel
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MfC-803 (A) COMPUTER AIDED MANUFACI'URING

Unit I Iotroduction C. N.C. Systcn) : Dclinition. applications. Historical background Rolc of Cornpulcrs in
Manuthcluring. Computer Numcrical control in CAM: Definirion, basic comporenrs of CAM system.
Procedure, Co-odinale sysleDr, motion control systems, Advanlages ofCNC sysrem;

Unir Il Introduction of CNC Machinc tools, Applicarion of CNC systems, Economics of CNC nuchinjng
ccnters, Part ProgmDrnling : CNC part programming i nranual part progranrming.

Unit III Introduction conputer aided palt progrannning Robor Tcclxlology: Introduction, Indusrdal Robols,
Robot physical CoIlfiguration. Basic Robol motions, Tcchnical features. such as work volurnc, precision of
movement speed o movemcnt, weight carrying capacity, type ol ddve systems, Programming of rhe robot,
Introduct;on to robot languages. End erectors, work cell control and interlocks. Robotic sensors. Robot
applications & econonl;cs, L1t€lligent robots, inierlacirg ofa vision sysrern wirh a Robot.

Unit Mntroduction Definition and broad chaBctcristics of Flexible Manufacturing Cclls, , Grorp
technology Systems FMS hadware CNC machines tools. robors. AGVS, ASRS. Inspection and Clcaning
stations - Contiol itspccts ofFMS-DNC ofmachire rools. cutting bols, Types ofFlexibiliry nr FMS. Flcxible
and Dynamic Manufacturing Systems, Computer Aided Inspeclion:

Unit V Introduction Principles and inteftacing, solrware metlology. Applications of L.rsers in prccision
nreasurements Laser inlerferomeler. spcckle measurenlents, laser scanners. Coordinate Measuring Machine -
Typcs ofCMM - Probes uscd - Applications - Non contact CMM using Electro oprical scnsors for di,llc,lsional
metrology - Non contacl scDson for surface fin;sh mcasurcmcnts. hnagc proccssirg and irs applicarion in
inspcction.

Re{erencesBooks:-
l. Automation, Production Systems and Computer IntcA?ted Manufacruring M.P.G,over,
2. Principal of Computer irrtcgralcd nunufafiuring S.Kantvajpayee.
3. Nunrerical control and colnputcr aidcd nunufacruring Kundra. Rao & Tiwari
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MEC- 803(8) OUALITY MANAGOMENT & CONTROL
UNIT-I
ITRODUCTION: Basic concepts. dcfinitions aDd hisbry ofquality conlrol. euality aunctiorr and conccpl of
quality cyclc. Quality policy and objcclivcs. Economics of quality aod measurcnrcnt of rhe cost of qu.llity.
Quality considcutions ir design. Process control: Machinc and process capability analysis .Use of conrrcl
chats and process engineering techniques for iniplcmenring the qualiry ptan. Acceprance Sarnpting: singte.
double aDd multiple san)plirg, lot qurlily protectioD. f'catures and types ofacceprance samplilg tables.

UNIT-II
MANAGf,MENTDURATION AND CONTROLT Importance and options to accelcrate project

complction; timccost tradeofl fixed variablc and total costs; use of floals and cosi optimization; projccl
pcrlbrnance inc^surcsi pr-oiccr monito ng info and rcports; projcct control proccss; Ganr chafi and control
chal1 cost-schedulc S-graph: planncd cost of wor.k schcdulc (pV), budgdcd/ eafl]cd cost of work (EV) and
actual cosl ofwo* compleled (AC).

UNIT.III
QUALIl Y ORCANIZATION, CULI URE AND LEADERSHIpT proiecrs within functionat oBanization;
dedicated project/ task-forte reams; slafl, matrix and network organizalionl; Organizarion oulture; ren
characteristics; cullural dinrensions supportive to projecrs; social nctwork and management by lvandcring
around (MBWA);; fivc slagc team dcvclopnlcnt rnodcl; sharcd vision; conflictsi rcwardsi rejuvcnating projcci
tcams; proicct slakcholders; conccpt ofprojcct parlnc ng.

UNIT-IV
STRATEGIC PL-ANNlNc AND PROJECT APPRAISAL: Capilat alocarion key criteria; porterc

competitive sn?tegy model; BCG narrix; Sh.arcgic posirion Acrion Evatuation (SPACE); rime valuc of
money; cash llows; payback periodi IRII: cosr ofcapital; NpV: sociat cost bencfit analysis; UNIDO approach;
project r;sks and financing.

UNIT.V
DEFECT DIAGNOSIS AND PREVENTTON : Basic causcs of l-ailure, curvc/conlrol of failure. MTBF.
MaiDtainability, Condition monitoling and dignostic lcchniques. diffcrcnt raits of a managcr and leader;

f rnanrgiDg pro1(cl rcdnrc. choo\irg dppropnitL projccr orgJni,,rlror.
' References Books:

L Prasdna Chandra: Projects: planning hnplementalion control;TMH.
2- Gray Clifiord F And La6on EW; Project The manage al process: TMH
3. Panneerselven and Senhil kumar; Projecl management, pHI

4. Burke ; Project ManagemenFPlanning and control tcclDics; Wiley India

5. Kamamju R; Essentials ofProject Managcmcnt; pHI Leam
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NIEC-803( C) SOLAR ENERGY UTILISATION
UNIT.I
Ine€y resources and their utilizarion: Indian and gtobat energy sour.ccs, Energy exptoited, Encrgy planning,
Energy Parameters (energy iDtensity. enelgy-GDp elaslicity), hrtroduction ro v;rious sources ofenergy, Solir
drcnrul, Pholovokaic, Water powcr, Wind cnergy, Bionkss. Occan thcmlal, Tidat ana wavc encrgy,
Geothcmal encrgy, Hydrogcn cncrgy syslcms, Fucl cclis, Dcccntralized and dispcrsed gcncration.
UNIT-II
solar radiations: Exlra te'esrrial radiation, specrrat distribution, solar constant, sot radialions on earth.
Measuremenr of solar radiations, solar mdiarion geomcrry, Flux on a prane surface, Laritude, Declination
angle, Surface azimuth angle, Hour a,.glc, Zenith angle. Solar alli1ude angle expression for angle between
;rcid€nt bean and the normal to a plane suface (no derivalion), Local apparent tinie. Apparenr nrotion ofsun,
Day length. Sol mdiation dara lor India.

UNIT-III
Solar cncrgy: RadiatioD, flar plalc and coDcontratiog collcctors. fluid flow and hcat transfer analysis.
cstimalion of solar ,,diation, Aciivc systcDrs, solar poDd. passivc spacc conditioning, powcr genc.alio,,
photovoltaic's. Principlcs and applications of vr'ave encrgy- lidat cncrgy, biomass-cncrgy, OTEC and
Geo(hernul energy. MHD Engineering. Fuel Cetls. Wind Energy potcntials.

UNIT-IV
solar Photovoltaic: Principle ol phorovoltaic conversion of sola' energy. types of sotar cells and fabricarion-
Photovoltaic applications: battery chargcr, domestic lighting, srrccl ljghring, warer punping, po\r,cr gcncrarion

UNIT-V
Odrer Non- Convenlional cficrgy sourccs: Geotheflnal cocrs/ Inrroduclion, Typcs olgcothern]al resourccs,
Mcthods of Harncssing. Energy fiom oceans wave cncrgy. cnergy con\crsion deviccs. tidal crcrgy- Typcs
oftidal powor plaDts, ocean rhermal energy Introduction. open & closed systems.

R€ferences Books:

l. Solar Energy - S.P.Sukhatme, Tata mcgraw hill co.

2. Power Plant [ngineering - P.K.Nag, 'tara nrcgraw hitt publishing co.

3. Kothari, Singal & Rajan; Rcncwabl€ Encrgy Sources and Emcrging Technotogics, pHI Learn
4. Solar Energy Fundanrertals Design, Modelling and Applicarions by G.N. Tiwari, Nwrosh.
5. Bansal Keemann. Mcliss," Rcncwablc elergy sourccs and convcrsion tcchnology,,, Taia Mc Graw

VM
d'

a

3. s{E $rr ftdrlt
e9rstrar

,fltr9a3;,,



(

(

MEC-804 TA) _ TOOI,S DESIGN AND MACHINE TOOLS

Unit I Basic Fcaturcs ard KiDematics ot Machinc lools: Fcaturcs of basic machine tools: construction and
operatioD.lypes ofmachire tools. machine tools,nolions. transn)ission{otalion in to rotarion. rolatior irr ro
translalion, kincmaric-structures ol'nlachinc toolsr clcmcntary, conrplex and cornpound slructurc, kincnlalic-
fcarurcs ofgcar shapcrs and gcar hobbins nlachinc.

Unit Il Rcgulation of Speed: Design ofgear boxcs, need ibr variation of specd- selecrion ofspeed mnge,
laws ofstepped rcgulation. standardizarion oispceds, spccd diagranr. analysis ofproductivily loss. kincnraric
advanlage of GP, s!ruchrral diagrarns, ray diagram and spccd charl. Gear Drives: Beh aDd cone pulley, slip
gear typc! nodh gear drive. draw kcy gear ddve. clutch type. mcchanical srep lcss ddles. electrical drives;
bydmulic drive.

Unit III Design of Mctal working Toolsr Design of prcss u,orking tools. shcarirrg, piercing. blinking, dies,
conpound die desigrr principles fo. forgirg dies. bending, foning drawing dies. tooling for forging - dcsign
prirrciples fbr fbrging dies. drop folgillg, upser tolling, design principlcs and pEcrice tbr ro i;g, rolt prcis
dcsign.

Unit lV Design of Jigs and Fixturcs: Principlcs ol location, localing method and dcvices, principlcs of
c,amping, clrmping devices. drilling jigs, rypes, drill bushes, fixrurc and economics, rypes oa fixturo.
millnrg. griDding, broachirg. asscmbly fixrurcs indexing jig and fixtures. indcxirg dcvices_

Unit V Design ofGa[ges and Inspection Fearuresi Design ofgauges for lolemnce for clirnensions and forrl
irspcction: dics and mould dcsign for Ppastics & rubbcr parls: comprcssion molding, trarsfcr nrcldiDg. blow
nrolding.

References Books:

l. Mehta N.K.; Machine Tool Design and Numericat Conlrol; TMH
2. Sen G.C. Bha(acharya A; Principles ofMachine Toots;Ncw Ccntrat Book Agcncy.
3.Donaldson; Tool Design T.M.H.
4.Jain KC and Chitale AK: TextBook OfProduclion Enginceing; pHI Learning
5.Juncja, Sckilon and Scth; Fundamenrais ofMcratCurring and Machinc Tools;Ncw Agc.
6.Krar SF. Gill AR, Snid P; Technology ofMachine Tools;TMH
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Mf,C-804{B) WIND ENERGY TECHNOLOGY

Unit_I Histolical perspectivc, latcst devclopmcnts, statc ofarl ofwind encrgy tcchnology. turbinc rating. cost
of cnergy, wind powcr plant cconomics, i,rstallation and opcration cosF, dcconrmissioning, national scenario
and worldwide developnrnts, present status and furure trcnds.

Unit -ll Narurc of armospheric winds; wind resource characteristics and assessmenr; anenoDreny; wind
statisticsi speed fi'equency distributioD. ettect of height, wind rose. Weibu disrr;burion, atmosphcric
turbulcncc. gust wiDd spccd, effect of topography. Acrodynamics of air of oil; lift; dragi srall; eifcct oI
Reynold's numberi actuator disc; momcnlrxr theory and Betz cocfficicnt; dcsign ofwind turbiie bladc;

Unit _III dcsign characteristics. m ltide s(ream tube dreory. vorlex wake srructurc: 1ip losses; rotational
sanlplirrg, wind rurbine design progranrs, aercdynamic loads, tower shadow. wind shear, blade coning,
gyroscopic, transicnt Acrodynamic damping ard stabili!y, tcetering morion, stiffand sofr towcrs.

UniF Mowcr train dynanrics. design standards. Innovativc dosigns and reccnr advanccs in wind eocrgy

( conversion syst(nls. Prrch control, yaw conhol, aerodynamic brakirg, tecter mcchanism. Wind turbirre
dynamics with DC and AC generdrorsr induction and synchronous generarors, permanent magnet generaror.

Unit -V Wind farm electrical design, Ptanning ofwind farms, speciat application for developing countries,
mainteDance and opemtion, wind 1'am Dranagemenl, site selection. Environmental assessmenl; roise emission,
visual impact. alian mortality, tclccommunication interferencc c1c. Instrunenration. data loggers. rernoto
rnonitoring and control. RcDotc sensing applications like SODAR, LIDAR. SAR erc.

Refcrencc Books I

l. Ahmcd Siraj (2016). WIND ENERGY: Thcory and Pracricc.l/c PHI, Eastern Econonry Edition ISBN 978-
8l-203-5 l6:]-9 New Delhi

2. Thomas Ackcrmann (2012). Wind Power in Po$,er Sysrems,2/e Witey pubticarions. rSBN 97iJ-0-470-
9741G2 Cenrany
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\,IEC-804(CI TO TAL OU {LITY MANAGE\,I E:{T

UniFI lltroduct;oD b TQM, inrporlance of TQM in maDufactuing and scrvicc industry. Basic approach of
TQM, Conccpt of Qualilv Circlc. Tools and sysrcm lbr quatiiy nranagoment Just in tim€(JIT) produdion
systenr. quality production through JIT and Kanbnn.

Unit-II Focus on lotal customer sat;slaction Developnrcnr of process la;tlric Mode & Effect Analysis (FMEA).
Falt Tree analysis (FTA) Inrplenrcntation and recd lor ISO 9000- ISO 9000-2000 euatiry Syslern EteDrenrs.
Docunrcntation, Qualily auditing- QS 9000 Qualiry systcm Strarcgic Quatiry planning Casc siudics of TeM
S TATISTICAL QUALI'IY CONTROL (SQC)

Unit-III STATISl-ICAL QUALITY CONTROL (SQC) Introdudion ro Quatiry Control. Fundarrenrats ot'
statislical concepls and techniques in quality con0.ol and improvemenl, Faphical melhods and dara
rcprcscntatioD. Statistical process coutrol using control charts. Cootrol charts f'or variablcs ind atiributes.
Proccss capability analysis. Acccplancc sanipling plans for altribulcs and variables,

Unit-Mpcrating charadcristic curycs, A & L systcm for Lot by Lot acccprancc samplirg, Sampling plars,
MILSTD4I l, Dodge -Romig sanrpling plans, LTPD, AOQL. Chah sanipling. Cortinuous samptirrg. Skip tot.

UniFV Economic design ol sampling plans. Lilc lesting, Lilt cycle curvc and probabiliry disrributions in
modelling r€liability, system reliabilily. Experimenral I)esign alld Taguchi Methods, Faclorial desigrs. Signat
to noisc ratio. Taguchi dcfinitioD olQ ality

References Books:-

i. Slalistical quality control Doulas C. Montgomcry.
2. Slatislical quality control by Grant Lcavcn worth
l. Qrality planning and analysis J.Juran

4. Dale H BeNlerlillcd Total Quality Managemell Pearson Education Asia
5. Jamcs R lvan and Williaur M LiDdsya The managcmcnt aDd Control ofQuality
6 Oalarld J.S. lqm Tcxt with Cascs Bukrworth Hcincmann Ltd Oxfod

Re$rilt
Sa S6ra 3!! Un^E sq d Tedri6@t

I la€dEl SerE Sehsr (t'r P)



MEC -805 (A) INDUSTR]AL ORGANISATION & MANAGEMf,NT

Unit-I hrdusnial Evolution in India: Downfall of carly industries, evolution of modem induslry. effecrs of
part'tion, industrial policy and progress after indcpendence. Fo,ms of Indusrriat Oryanizatjon: Singlc
Propriclorship, Pannersliip. Joint Slock companics., Cooperali\,es and State Enlerprises.

Unit-ll Crowih of Induslry and Managemenl: Meaning of industrial managemcnt! funcrions and lools of
managemen! growlh ol'nunagemenl concepts. Principles ol Management: Managemenl, differenr lunclions of
nmnageDrentr PIanoing. organizing, coordinarion and control., Structure ofan indusrial organizarion..

Unit-III Functions of diffcrcnt deparrmcnrs. Relationship bctween irdividual dcparrments. Human a,rd
Industrial Relatklns, IIuman rclations and perfbrmance in organization. Understand selfand orhers for elhctive
behavior, Behaviour modilication techniques. Indusldal relalions and dispures, Rclations wirh subordinates,
pccrs and superiors, Charactcristics ofgroup bchaviour and tradc unionism.

, Unit-Mroftssional Ethics' Conccp! of €lhics. Conccpt of professionalism, Nccd for profcssional cthics.( Codc ofproltssionil elhics. Tyfical probleDrs of proftssional engiicers, Profcssional bodies and lhcir rolc..
Motivation: Factors detennining motivation, Characteristics of motivation, Merhods for improving motivation,
Incentives. pay, promotion, rewards, Job satisf'acrion andjob enrichment.

Unit-V Leadership: Need for leadership, Funclions ola leader, Factors for accomplishing effective lcadcrship.
Manager as a Icadcr. fllrmad Resolrrce Dcvclopmcnt: Intrcduc1ion, SlaffdevclopDcnt and carccr dcvclopnenr,
'Iraining slratcgics and nrethods. Accidcnls and Safely: Classilication of accidcnls; according to naturc ot'
injuries i.e. fatal, temporary; according to event and according to place

. R€ferences Books:-

Llndustrial Organization Pepall I-.. Richards D.. and No nan G.
2. The Theory ofLrdrLstrial Oryanization. Tirole. J.

3. Induslrial Enginccring and Managemcnt TR Banga.

4. Industrial Enginccring and Managcnrcnt OP Khanna.

5. Industrial MaDagemeril VK Sharna, OP Harkxt.
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MEC-805(B) COi\{POStTE MATERIALS

unit_I IDtroduciion. dcfinirion add classification ofcomposirc matcials, Typcs of reinforccmcnts. Typcs of
Matrix, Interfacc, Weftability, Polynrcr and Mctal nut x compositesi Typcs, lamina. laniinate, orrhotropy,
aniiorropy in iollrf urire\. Pr oce,sing ot Comno\il(s:

Unit-II Pri,rrary and Secondary Manufacluring- Lay-up. Autoctave Molding. Fitament Winding. pukrusion.

Compression Molding. RTMandRIM, Interface and Applications. I roduclion ofceranic matrix conrpos;res,
Nano-compositcs. Micromcchanics of coDrpositcs. Density of conrpositcs,

unit-III Prcdication of clastic consranls. strengrh and sriffrrcss. Load transfcr in fiber ar)d pafticularc
reinforccd composites, Macromechanics ofcomposites, Elastio constanrs ofan isonopic mateial and a lamina.

Unit-Mnalysis of lanrinaled composites, Constitutive classical lanrinate rheory, Stress and strain in
lanrinate composites, Tensil€ and compressive srrenglh ofunidireclional fiber coniposites,

Unit-V Intrcduction to fiacture mechanics, failure mechanics and cmck propagarion in conrposites, Design
consideration fbrcompositc malcrials, Pc(b nalce ofconrposite undcIfltiguc aDd impacr loading.

References Books l-

l. Composile Materials: Science and Engineernrg Krishnan K. Chawla
2. Mechanics ot'Compositc Mat€rials Autar K. Kau,
l. Composite Materials S C. Shama.
4. Composile Manufacluing: Materials, Producr & process Engineering, Sanjay K. Mazumdal
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NIEC-805( C) CON,IPUTATIONAL FLUID DYNAMICS

Unit-I Irtroduction: Marhematical Background: Classification of diffcronlial equarions, reprcsentalivc
diilerertial cqDations lbr hcat transfbr and fluid flow; Boundary and inilial condition; Inrcgral fbrms. Suncy of
Numerical Methods Used in Heal Transitr and Ftuid Mechanics

Unit-ll Finite Dillerence Methods Basic concepts, Dirccl approxinration approach. Iaylor series. Conrrot
volu,ne approach. Truncation eflor. Discrclization and round ofl crrors; convergence, nurnerical stabiliry.
Solutio,r of sirnultaDcous cquations. Transicnt dilTusion. Firirc Elcmcrt Mcrhods: Stcps for FEM solulion.
FuDdanrcntals, Asscrnbly, Stcady Diffusion, Transicnt Difflrsion Iinirc Volunic Mcdrods: problcm formulation
rirr one{imen\i.rnJ. .on\ erri^n (littir.ro equilions.

UniC III Simulation of Tmnsport Process Conduction lleat Transferi Steady and usteady state one & two
dimcnsional problcms. Explicit, Implicit And Crank-Nicolson schcmc, ADt and AI).1 lnothods_ Convcotion
Hcat Transfer Boundary Laycr Flows, Similarity sotutions, Dcrivcd Variabtcs, patankar/Spatding Mcthods fbr
tuo-dim.nqional ilows

Unit- Mlliptic Solutions: Conlrol Volume tbrmulation. Enclgy arjd other scalar cquations, Momenlum
equations. Sogregated Solution Dlethod; SIMPLE & SIMPLER soheDres. Srream Function Vofticity

Unit-V Transpod method. Tufurlence: Examples ol rubulenr flows, Stross rclations. Reynolds sn.esses.
turbulcncc model computations. AnaloSy berwecn Hcat Transfcr and Momenlum. Lincarjzatiot of sour.cc

Ref€rences Books:.

(

(

l.Computalional Fluid Dynamics" by Anderson J D
2.Num€ical Compuolion oflntemal and Exlemal Flows" by Hirsch C
3. Computational I-'luid DyDamics and Hert Translea'by TcnehillJ C and

4- An Introduclion 1(r Computational Fluid Dynarnicsi Thc Finit€ Volumc
5. Compulational Fluid Dynanrics" by Tapan ScD Gupta

Pletcher R H

Mcthod" by H Versteeg
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\,tEc-806Indus(rial Trainins proiect _ ll

Objectives ofthe coursc Industrial Training project - II

To providc students with a comprchensivc cxperiencc for applying the knorvledgc gaincd so far by
stLLdying various oourses. To develop an inquiing aptitude and build confidence among students
by workiDg on solutions of small irrdustrial problems. To give students an oppoflunity to do
somcthing crcativc and to assintilatc rcal life work situation in iostitution. To adapt studcnts for
Iatest dcvelopment and to handle indepcndently ncw situatiolls_ To develop good exprcssions
power and prcscntation abilities in studcnts.

The focus of the Major Project is on preparing a working systcm or some design or
undcrstanding of a conrplex system using system analysis tools and submit it the same in Ihe
fom ofa write up i.c. dctail projcct report. Thc sludent should sclect somc rcal lifc problems for
their project and rnaintain proper documentation of ditltrent stages of project such as need
analysis market analysis, concept evaluation, requiremeDt specification, objectives, rvork plan.
analysis, dcsign, implcncntation and tcst plan. Each studcnt is requircd to prcparc a pn)jcut
repoff and plescnt the samc al the final examination with a demonstlation ofthe working systenl
(ifany)

Working schedul€ Thc faculty and studcnt should wor.k according to following schcdulc:

Each student undertakes substantial and illdividual project in an approved area ofthe subject
and supcrvised by a mcmber of stall Thc sludcnt must submit outlinc and action plan for thc
project exccution (time schedule) and thc same be approvcd by the concem€d faculty.

Action plan lbr Major Project work and its evalualion soheme #(Suggestive)

2) D-
z'//7 Regi"ttar
3a sltya 9! U \GrstY €'f t.L'omologr

I Xi'&l SderG SGhq"' (M P)

Evalualion

Oricnlalion of students by HOD/Project
Guide

I

Litemturc srrvcv and rcsourcc coUccrion

Selection and llnalizalion oltopic belbre a 3 Semiratrl i0

Detailing and preparation of Project
(Modeling, Analysis and Design ofProjecl

4th lo 5rh l0

Tcsting. inrprovements, quality control of 6th to l0th
I1"
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Rcport Wr'ling Ilth to lsth t5
Prcsentarion bcfore a connnittee
(inchrding user nrannai. if:rny)

l6dr - Seminar-ll 30

* Cornnritrec c.rrnprises of HOD. all pro1..r .t p..r ,.in,r" in.lrdi[ir.-ii!
fiom industry (ifany)

# Thc abovc marking schcme is suggcstive. it can be changed to altcrnative schcmc
depending on the type ofproject. but rhe ahernative schcnre should be prepared in advancc
whilc finalizing the topic ofproject bcfore a committee and explained to the concemed
student as well.

NOTE: At every stage ofaction plan, students nrust submit a write up to the coDcerned guide.
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MEC 807 General proliciencv

Objective of GD and seminar- is to inprove the MASSCOMMUNICATION and
CONVINCING / unclcr stnndinS skills of srudents and ir is to give student
anoppoftunityto cxcrcisc thcir rights to cxpressthcntselvcs.

Evaluation will be donc by assigncd faculty base don group discussion and power point
prcscnlation. /6 MV
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Sri Satya Sai
University of Technology and iledical $ciences

(Established under Covt. ofM.p. Regislei:d under UGC 2(F) t956)

Bhopai rndore Road, Opp. pachama oitfed ptant, pacham., Dist.-sehore M.p.plN 468001Ph.07562-223641, Fax: 07562 223G44, Web: www.sssurms.co in, f"f"Orrrrirnr..r.l"

Nanc ol lir,-llry School ofDngiueer.ing

Minulcs oJ i]oard ol.srudies Cornmirtce Mceting hcld on Datcd I l/06/2018

The IloaILl ol'Studies Conrmittee l,leeting .$,as hclci in the Board Room at 2130 pM.
1ll06i2018. trollorving nrember.s wcr.e pr.esent.

l. Dr. C.R.:jclokilr, I)roiessor(l!lechanical). Chairman

2. Dr'. Sanjrrl I{elhore. Protessor (phvsics). Melrtber

3. Mt. Vijr,., llakltsh Singh. As:ocinte proiessfi. (Elcclronics and Contnrunication). Member

4. Dr'. 
^ia\ 

\\\lrt]p AssoLriate Ir ol;ssor ((.ivil tjnginecring). \4embcr

5. N1r'. 5an;.r Kalraiya. A\sociare llofassor (l\4cchanicnl lrnginecring). l\4ember

6. DI l,rab,,Lil] Khampari\1, Associare prolissor (Elecrrical ancl Iilcctronics l:ngineering), N4ember

7. MI Koil:ftr putidar. Assistant professor (Conrpurer Sciencc and Enginoe.ing), Membcr

8. M\. Ali(: I hrkur. Associatc l)11)lcssor (Elechical Engi[eering). Mcn]bcr

9. Mr. Anil \'.rna. Assistant P11)lessor.(lVlechrnical EngircerinS). lvernber

10. N4r. NIurr(i Iiumar (jrndwane. ,\ssistant prof.essor (Chemical Ilnginecring). Member

I l. \1r. J'lirshrnt Singh. Assistant prol'ossor (Acronauricai EnginocriDg). N4ember

12. Mr. D\ e,rd|a l,atlc. Assisranl l\.oltssor (Elcdronics at)d (.ornnunicrtion). Member

(

All titc ntuilirvl cleclcd Dr. (i.R.Scloliar r,,hair.mal lirr rorlar"s
( lrlt,r rrrrrr'.1 - l. r,rrriJ tlr.. rrrcr Lrir'.,,, I1 dcl,.u tm(t.t,,t Sr r1.,,i,.1

the lircuhr 1br progress of the dep?utmental aclilities. .l.hc

discussed.

IJoaId of Studies Meeting l'he
ofpreciated the eflorts put up by
lbllowing Agenda points were

Agenda: - l,r'eprr.tion ofsy ibus xnd Scheme Ior BE First ycar. As per

* $qa sriI fa€dtcel {IELr*il?f,



(

Discrrssir: r:

ci)n'nilr''' :'c'r'e. disctrsscrr trrc 1i.st (r) and scc(nr(r (r) scrDcslcr scheme and syrabus. lr isclecirlccl tl.rt rirsl 
'car-schc,tc should be applicablc i, g,.,rp ,r,,,*".,fr, is I Sen]cster tbr (;roupA (.lul1 t. i)eecrnber) an(l ll Seme-stcr lbi Group,i)ul;-,,, O"."rfr".l student sinilarly for.larlulrv to.lrLnc sessi(nr thal is Ilncl Se,ncrter. for. lroup A 

"rJ 
d.r, ia,rr".,"t. t". g."rp e

Sclrcnrc aLr' .Irabus rras p,l Lrp beli)r'e lhe conrnritlcc ,renrbers as ,er guiderines ofALCTE, Ituasdisctr r,tl indctuji tn(l sr)nrc n1o(lification was sus-plestecl. So as ro ljnalized the scheme

Resolrrtiorr:

It is unanjriiLrslr' t.csolled that schenle arld syiiabus pr.cpilrc(l on thc euideline ofAICTE Newl)cihi nrar 1., lllplic hlc \\.c.1 l0lg_l0lg

lhr L hal, ,, Ll lllalks lo thc lrcl)bets lirr. peacelil conduciiou ()l.nteeline

Signatur( r! AII member.s (lncluding Chairman)

l. Dr. (;.R.i.l')kar. Prolessor (Meohanical), Chair.ntan

2. Dr. Sanl ltarhore. prolLssor (physics). Member

3. Mr. Vijay l,t.akash Singh, Associate professor (Electronics and Commu

4. Dr. Aja) Swarup Associate prof'essor (Civil Engineering), Member

nication

,i,\

c
t.Me bet{'

5. ltlr. Sani::r Kll|aiya. Associirrc protessor (Mechanical Engincer.iig). Mernber :4
6 Ilr' Irrxr'' ii KhxrDpari\.r..'\\sociutc p11)r-essor (Eleclricar ar).r Ercctrolics Engr,,.f.erinqt, trint.,.

( 7. \lr. l\l tl,lltdrr.,\ss;\lilILi,rcjissorl(i)nlputcrseicneeln(l l:r!irrc.ring). N4cmbcr

8.N]s.,\1L, lhrliur. Associare I)roi.essor (EIech.ical Engineeri0s)- N4ember

9. \lr An I '. !.r.r)r.r. .,\ssisllnr I,rollssor (N4echanical Ilnsineering). Membcr @
l{). l\4r ill, :ro Krrnur Cand!r,are. Ass;slanr prcf.essor (Chenrical Engineering), Mem\er

I l. \1r. Pl,,.hrrnt Singh. .Assist.|rr l)rolissor (Acronautical llngineering). i\,jember \'._,,
12. \1r Ur, ,iir:r i,iril.. Assistr ,i i)l)llssor (lalcctronirs irncl (.omntunicalion 1, Men$er @./

''""q'ib.IJflSfr.ffiffi's"t'"i;oel
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Semester.- I
BEBSC.IOI Mathematici-i f,L:0T:0P 3 ciedits 3Hrs/Week

Course Preamble:
The Preamble ofthis lbundational cours

;l[;fu ::* u*"",ir,:{i:iff ffJihi;ff :::1fl;:,11 fi.j#.llii"i"ii.:,itl?;
as well as a srrong sen." otho* r."rrt tl.g^llll:1o' 

o:'Y*".'' equations' sequences and series, vector spacete subyect can be in orher disciplines of learn ing.

(

Coul.se Outcorne:-

Course rvork is designccl to provide students the oppotunitv to lcarnkc) cnr)cellsui ,l,rtl.,\. V((lur Sp".". o, *"tt o.'l,n.l;;;,,,",:;,;
Unit-I

ley conceprs of marhetnalical hrnclions.
applications of integral calculus.

[:'Tl:' l:i[;, t:"i;i:; y:i:"I*".1""1f]l: E*p-'io" or runc,ions bv Mc. raurin s and ra)ror's
virrirna ,r,,n.ari:r,t.;];"il:;;;""TJ" l,Xfl,i[,,1] 

,"" variabtes. parriar Difrerenriarion. v"_J#"'a

Inlegral-Dclinilr llregril is .r lillil of . sutn and lts application in summalion ofseries; Bela and CammaI.ncttons ond t'cir p.ope'ries: Applications otaennite i,,regr,lt; to;;jili;;;;
flXH 

*. o,dcr (, rhc inr.graiii,n. npprica iorrs .i;;ii;;;"r;;;;i"r;;J:lffill.li;"yll,ij,,;::r:?*"

UDifJl

Unit-IV

(9 hours)

(10 hours)

( iJnir-Ilr

Sequenccs and scri.s_Cirlvcfgence of seqLrence and
Ta_!lor's sc.ies. scrics lbr e\poocntial. figonometric
sine and cosine series. paNcval.s lheorcm.

(9 hours)

scties. tcsls lbr cortvergence; porver series,
and logarithnt firnctionsj Foulier series: Halfrange

vector spaces- vecror Space,vedor 
^.,:l .,lL*": .,rE, ,{hqffiin".jr \eEm{r},rineaarDependent, Linearry rndependenr, Basis of a vecror spa*,r-iliiEg}'sganm,*...

,4
{2

(r-'La.
Unit-V

.ew
\r{* @

N3





Matrices-R-ank of a Matrix, Solution of Simultaneous LinearTranslormarion. Consisrency of Equation. eig"n Vutr". _J E;"nCayley-Hamillon lheorem and irs qppliq6s;665 1. find inverse

References:-

.rh

k{

Equations by Elementary
Vectors, DiagoDalization o f Matrices,

(10 hours)

(

l. C.B. Thomas and R.l_. Finney. Calcu:. e*i,' t..l,r;s. q,,;; ,:J';;i;,;:""j|"'''nd 
Analvric geometrv qth tdirion Pearson. Reprinr.2002.

j. veerarajan r.. E,sin.erirrs r\4arrrc,r"i:.Yl:T:::l':"lr 
Ldirion. John wite) & sons. 2006.

; ' s: 
^ln 

l: ;; ;l;j 
ilffi:H# ;1:,1iJt 

|:il J::#:",1;ti:I #t ?,:,1; 
",,,:,,i,,,,6. Np Ba,iarrc.V,a,J";;.;;:';Ji.i#u*illii:l;ffi!1,i""]1,?ii;,"",,-..^",.-,, 

,,,,/. U.5. Crc$il. Higl)Jr l.rtirecl.ills \y'athernalrcs. KhanDa publther\. j6rh f.airion. :OtO.

u[.,

lI
-4
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] I ""Tfli],.::ly. hitsh*lurtiO educarion in rhe ph).iL.at sciences., A exrore cur cullrm with r
, :rc-corairrg ro rtreii lf.,:i,ii'iii,"iJ'J,'lp'" concenrrarions that allot\s srudenrs ro railor rheir educarion

; fl!L:if"T:1lil 
to experien(e the excitement of scientific discovery throush direcr parricipatio, in

iil'"'r!riiii"1il.''*'*']f, 

$i[$*n*]l'i,r,r,i,t*:::;j,,T::::",,.,"
. posr_^graduite eJucatio[ iD a vao. 

.i 
ne ioundation a d practical sk/. I lte mottvation tbr r Iifelong lo

Course Outcome

i ff l8lliil, l3 :3f,?"Y""JJ:lH::t:::T:,t ics. sc ie,ce. and en gineering.

I *,?,:Xli',;,,L:;;;;;llfi:':5ilff:Ii.l',";lj;;i9"1*"lLliii,,,illfi,i,,n,".",,,,,,.
4. An ahilir) ro ILI(lioo on multidisciplinary leams.). An ahitil) lo idcnriti. fnnnutut"-,uni ioii," 

"igi,ieer.ing 
pr.oblems.o. An understanJing ofprolessio7. Ar abilitr,ro corrir",,ii""iii il:'.1lJJ! ."'h 

rcal responsibilir)

: {{:,i;:::Jlfiif:,1:i::;T'L"?j,';'fistand 
the impact or engineering sorurions in a srobar.

ll, i i'i.Jiii:;';l'":'"'l;':;'J"f:i;i:l*:.'o'rir) o en*rse in rire-rons rearnins

' i",.|"i,?::'' 
lo use rhe techniques. skills. and rnodern engineering rools necessary ror engineering

unasc- zoi Engineering
Ph),sics

2L:lT:0P 3 credits 3Hrs/Week

Coursc Preamblc:

(10 hours)

Uuit I

( lclativistic Meciralrics-Frarlrc of reterence, Ineftial & non-incrtial liames, calilean transformations, Michelso.-Morlev erperimerrr' posr'rclcs or 'n':ciar theorv. of rerar;;il. ;;;;ffi;;ilations, LeDgrh contra*ion. .rimedij..riun vcrocir\ iddirion rhcorirn. va.iarion 
.o 

f ,rass *,,n 
'";i;l;,;;;*",",1 

,nrss en"qy ..ration, Irerarivisriclelation between encrgy iud momeltum, Massless pal.ticle.

Unit II

Solid state & Nuclear physics_Free el., '''r!'j:''o'
or.igJnofenergy**..,,,.in,,,"",ii,.,l$:F:J::it"-wlffi},",,#TJ;::i;:x
diod€, Hall-ef'fect. Ilttroduction lo Nuclear physics , Sratic ,."r"n"" "ir,-,.,,"NuciearsherrModei. i;";;';;;,;'"|i"ij".liJi'l',;**,iJij|};;;:i[::T,]:.,i;i,icuid drop mode,,

T*\
;--:{G .r)

t*unitIII 
Q"-r:'1g'
r'\^\-\

z^F . \M@Y-^

(



Quantum Mecha n ics-rr rrr''rdu( 1h,, ro orJ.rurn rnechanic.. wJ\e paaicre duariry. \4a,er !ra!es. panicre \erocity.
;ll;::.::"',. 

""i;l;i-:: T:'j. '::,ll"i:":,,", ,",,""0.'= ' 1I."i"r.."iliii",r,. rirne-dependenr ond rirne-
oi,n"*io,*r pr,,i.r"'i,:: ,;rl;,;I'j|'""" 

sulurion ro \rarionxr) srare Schrodinger ',rr" "quu,ion 

-,ni 
on"-

UTit IV
(10 hours)

(9 hours)

(9 hours)

W{vc Opfics-lnterfer.ence Coherent so
Rings and its uppricoti.,,,.;;;;il..;;ffi:;"H':i1:;,J,Jil::,"il:Jijfi,:Ti::,1T":iT:J;::::;

;;l]l;"::T:il,l: 't 
r.rrring Di'pe.sir e powe' or grating. Ravreir,,,'. 

",i,,".i"; "r 
**,ution. Resorvins power or

(
Unit V

Reference Books: -

] l-i.1.,1n1..t'V1"m. 
physics - AurrhurBeiser (Mc_craw Hi )

i lilo:.ll.ll ::r:.ciar 
I hcory or.Rerlriv,,r_ *o0",1 *.,,,.* ,*,,",,

( i. Oprics - tsriilal& Subr.arnanial (S. Chand )

i i::r::l: :11.,:;]rll.u -.a r,"1"1i- Katiyar and pandey (wirey rndia)

: ll.l:1 ilr:::. rbr Ensineers- Neeraj rrr"r,,u 1ei,i ;";,;;;:"i;6. Engineering t,hysics-Malik HK and Sing; 
^*';;;i,-u.*';ii;

Fibre optics & L:rscrs: Fihrc oplics-rnrrodrr(rion 
.lo 

r'ibrc uprics. Acceptance angre. Numericar apenurc.No'nali'/c(r fi'cqrrc'L)' ( l:r\5iri(.,rio. ,,r'fibre. A*enririon anJ Dispersion in lpii"ur r;ur"r. raser: Ab.orprion or.mdiation' sponraneous and srimurared emissio" 
"t."1,",,"r, i,"I"'l:r:"il:ffi., popuration inversion, variouslevels ofLaser. Ruby Laser.. He_Ne Laser. Laserapplications.

lru,g,htx,ylm;,,

qolP1 
,g

n .,2*

\ 
--" \



BEBSC- 202 Engineerilg
Phvsics

0L:0T: IP I credits 2Hrslweek

List ofExperiments: -

L To derelmine thc \ avelength ofsodium lighr by Newton.s ring experimenr2. To determine rhe wavelength ofdifferent r*"*, ,r". 
"f 

_".i*r"iri, ,.,r* Or*J. To Jerermirre rhe enerB) band gap ofa g;u"n .", i"onar",o, ,nui;l,;i' 
' ""'

+. to oetermtne lheplank.s constant wilh helpofphotocell.
5. Resolving power. of Telescope.
6. V-l Characteristics of p_N Junction diode.
7. Zener diode characteristics.
8. To determioe the dispersive power ofprism.

1 *..dA

tansmission grating.

(

::
q
d
*

F.egistrar
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BTBESC.
20J

Basic Computer
Enginccring

3L:0'l:0P 3 credits 3Hrs/Week

."r 
"! 

d
'ir.St.*''{

Course Prcamble:

j;m:Jlll"l*:i:,,j:l[xi:lJ#,n'J]ns r0 sene 'tale and resionar indusrries. gorcr.mcrrr
_. work proli:\iu,illlr irr orre o. more ofth< loilouing areas: cornputer hardware and softuare desiun.

:iXffilL1, 
,.,",,.. cornpurcf nert\orks ,i,a ,"",ii,r ."il,iJ',1'"iliJg.u,io,. and elecrronic designj. nchiere pcrsotrgl .rnJ nrofes.ion6l 511sqe.55 qith auareness and cotnmilrnent to lhetrethical and social, responsibiiitier. hoth a; inJividuats and tn team en!ironmenr\e' rvrarnla'r i,rd rrrpfL'!e lheir re(hnicar com.perence rhrough riferong learning. incr,Jing entcring arrdsucceedirrs in,rn i.lvrrrced de;,ree program I;;-;;id.;;;""1;;;iXii=rii.g.,.,"n.", o,. o*in",..

Course Outcome

2.

l.
li,X?tXir:.1''':ilX];,];';T;1fl;j[1*'* cornprex enginecring probrems bv apprving principres or

il.."1qi].il). '" appl1, engirree'ing deiier) lo. p*,dLrce sorurions rhar meer specified necds r.rirh
::]l::;,.Xliijl iJ.?Jl,l, 

ic r,ucrrh ,arery. and rvclbrc. ,. ""ri ,. gi"r"i.-",ii,J. ,o.iur. enr ironmenrar.
u rbil,it-r to cLIt)l l ti( e et t'erli\el) u ilh a rangc ul.audience5nn aD rr) to re(.urIi,/e !thi,Jrl and nml.e",ioni responsibiliries in engineering sitLurions rtrd rnakelrlolned iltd!nt(jDts. *hich rrrrst eorrsic
errr irorrrn,:rIa']. ,,,,,1 .,,.i;i;i .;;ii;r;"J'\rer 

rne rmpact ol crrgineering solutioni in gloual. e.ono,ni..

4.

Unit -I

Computer-Definition, Classification, Organization i.e. CpU, register, Memory & Storage Systems, l/O
Devices' and system & Apprication Software. computer apprication E-Business, BioJnformatics, hearth
care, Remote sensing & crs, Meteolology and, computer Gaming, Multimediaand Ahimation etc.

Introduction to Algoritlms-Complexiries and Flowcharr, lt* ffffi.*, aat'co^ri." ^rProgramrning Larrguagcs. p'ogram Design. programming tffitffFnrffirflff- ;;;;;;
OOP, Procedure Oriented programming VS object oriented programming. lntroduction to C-

Unit -II

Character Ser, lokens. preccdence and Associativity. program Structure, DargrTE\ Variables,
Operators, Expressions. Statements and control structures, I/O opetations, Array, Fu

(e hours)

hours),?
Xrp

20

(



Unir * IIt

Computer System Overvierv_Basic Elements, Instruction Execution, Interrupts, Memory Hierarchy, Cache
Memory' Direct Memory Access, Murtiprocessor and Murticore organization. operating system overview-
Preambles and functions' Evorution of operating system. - computer system organization- operating system
structure and opemtions- system ca s, system programs, os Generation and system Boot.

u,it IV 
(9 hours)

computer Nehrorking-rntruru*ion. coars. oSI Moder- Functions of Difl.erent Layers. Ilrternerworkin*

( concepts. Dcviccs. TCI'/Ir'Moder. foporogy. Introduclion ro rnternel. worrd wide web, E. corrfrer.ce
Clomp.,ter Security Basics: lnh.oduction to vil.uses. wo ns, mal\,are, Trojans, Spyware and Anti_spyware
Sofiu,are. Ditlercnl t\ pes of arllcks like Moncy Laundering, Information Theft, Cyber pornography,
Ernail spooting. Denial ol sewice (DoS). Cyber Sralking. .Logic bombs, Hacking Sparnning,
alyber Deiiintation. SecUritv ntcasurcs Firewall.

Unit V

Data base Managefient svstcq_rnlrocruction. Fire oriented appr.oach and Database approach. Data
l\4odels. Architectulc ol'Dalabase s\lrcnt. Dcta indcpc,denLe. Dalc dictionary, DBA. primary Key. Data
d"finition languagc and N4an;pulatiorr l.flrguages. cloud cornputin3: detinition, cloud infrastrucrur.e,
cloud segments or scrvice cJelivery 0lodels (laas. paas and SaaS). cloud deployment models/ types of
cloud (public'privnte. co,nnunit) and hybrid clouds), pros and Cors ofcloud computing.

(10 hours)
Reference books:

L lntroductior ofcotnputers: peter Norton. TMH2. Object orienred pro!rdmrning with c+r :F.BalaguruswaJ. UbJecr oriented prugramlning in C t__: Rajesh k-shukla ,4. ( ompuler nelwork: Andrew Tananbaum,pHl
5. Data base management system,Ko(h,TMH
6. Operating system-silberschatz and Calvin_Wilev India

tffflfi'lHly'5LJ5"l?;"

E ' .-.- \tkr4



BTI'ESC-203 Basic Compu-d
Engincering

0L:0T:lP I credits 2Hrs,lryeek

List of Experimcnt:-

] I:llal or ilpur Jndourpur dr\icesoj.compurers)\rerns.l. wlrle a program ol aJdiliol. slrhrlacl. rnulipiicarion and division bt usinq C.J. wrire a protsram r^ check ueather a numb., i. p.ir" 
"rl,oi."-'"i'I 

w) ur",ts I

4. [o Study oI \ ariour tl pes ol.Operating Systemi5. I o Study cnd prtcrice of basic Linux commands_ls, cp, mv, rm, chmod kill, ps etc.6. Design color cotlirrp ot slriight & crossover cable./. lnslallalior ol'oraclc lUg. Also creare a emplo)ee rable.ra*

d\ ry e..
@\J

(

'.5'ffifu11i"



IIEDSC-201 Basic Mechanical
L giDccrin

2L:01:01,

Course Preamble:
l. 'lb providc I conrprehensivc kDorvledge ofbasjc ntechanicnl systems_:. Bcsic (.,r)',cnr, Ii,,rn rn,:L.hrrricrl cnSirrecrjtrr scicncc,.
.1. Ilasic coIccpts I.C llngine
J \4.dern e'sinecl'ing toors .nachine-toors, raboral.rv inslr[mentation. working principre of sleamErgine )- and rclarcd subjccts ro design mechuni"nt 

"ngin."r;,,g;o,;por"rt.
Course Outconre

l. Atier succcssfLl colnplcti(,t ol.this co.rrse studcnts r\,ill able to2. lo descriLrc and use basic engineering corlcepts
3. pr.inciplcs and coniponel)ls ol.nleohanical cquipmcnt
4. nreas!rinr & tesliDg nlclhod ofphysical quantitios
5. Asscsstnenl ol'boilcrcontponcnt.

tJnit I

Materiars-crassiricarion o. cnginegring material, Conrposition oI Cast iron and carbon steers, Iron carbondiagranl Alioy slccls their ipplicaliorls. Mechanical p,:op",ri". tit".t,."ngiL. hlrdness, toughness ducrilirr,.hrittleness . malle!bilir) etc. ol.rnalerials . Tcnsite test_ Srress_strain O**;;;;;;;,;,;;;;;ffiilJ;ii.

t,nit , 
(9 hours)

Measurcnrcnt-Coltcepl ol nleasulemenls. erfots ) InctsurEtnent. lerrperature, I,ressure, Velocity, Flo\^,strain. Forre and torquc ,neasurcntent. Vcrnier.calipcr. ,i",o,r",",.. Oiif-rru*, ,,,p roug., Sine_bar and(ombinarion set. I)foduclion Engincer.ing: Eiementar). ,f,"o,.,i"rf *p""i.-ir"iprod,ction processes likecasring' ca.pcnlrv *cldin! ctc Introduction to Lathe ancr D.iring machines and trreir various operations.

2Hrs/Week

(9 hours)
UNit III

FIuids-Fluid properties pressLrre. densitv
Pr.crl ' lrrr. Ll..rrr,,ullr . ,r1,rrri,rr, li,r.
machines. purnps. lurb,ncs. lleciprocating

and viscosity ctc. 'lypes of fluids , Newton,ji.law
incompressible fl uids, Onlyliworking-ficiple

pumps.

of viscosity .

of Hydraulic

(9 hours)un*rv '.ffi3$H1,f#ilif'
Thermodynamics-Thermodynamic sysrenl, properties, state, process, Ze.ottr, pirst and secondthermodynarnics, thelnt(,d\ trarnic DrocessN/ es at colstant plessure, volume, enthalpy & entroov_

i\ LJD

2 credits

d
,ty ,-\ - 

/r!r'qrq' vurullrc' enlnalpy 
'c 

entropy'

\, ,{S W x.;.@n \ S^\q' ry, & Q4\)l :&-

(



Stearn Engineering: Classilication and working of boilers, mo,ntings and accessories of boilers, Efficiencyand performance analysis. naturaland artificialdraught. steam prop*,i"r. 
"*- "i.,.", ,roo..

unit v 
(10 hours)

liccil,'ocntiDg M.chincs-\\ orking p'ircipre orstearn Iingine. carnot. o11o, Dieser and Duar cvcres p_v &I -S diag'ans and its c,ricicnc\'. \'orking of r*o stroke &-r.our. .t,or," p"r.oi a oi"."r engines. workingprinciplc ol conlprcssor.

(9 hours)

l(othandarantan & Rudmrnoorthy, Fluid Mecharics & Machinery, New Age .2_ Nakra &Chaudhar'), . lnsh.unentation and Measurements. .i.MH

Nug P.K. Engillcering Thermodynamics, TMH .

Canesan - Inlernai Combustion Engines.l-MH .

Agrarval C Nl. Basic Mechanical Engineering ,Wiley publicarion. 6_ Achuthan MEngineeling 'l'herrnodvnarnics .pHI. ''

Refercnces: -

( I-

4-
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BEESC-20{ Basic Mechanicat
Engineoring

0L:0'l:lP 2 credits 2Hrs/Week

List ol ErperiDent.!:-

(

I- To Study ol.Universal Testing machines.
2- Linear and Angular measurement using, Micrometer, Slip Gauges, Dial Gauge and3- To Srudy ofLathe Machine.
4- To Srudy of D.illing Machines.
5- Verilication of Bernouili,s Theorem.
6- To Study ofvarious types ofBoilers.
7- To Srudy ofdifferent IC Engines.
8- To Study ofdifferent types ofBoilers Mountings and accessories.

,^,, 
(nrsq 9--

V
e.'
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3L:0T:0P

Course Preamblei

lhr -so.i ol thi, hrrgincr:r.in:, Mer,anics corrrse is to expo.c studenl\ lo problelns in mcchanics as appliccl to,rar.iht) r.t:t-rr,,r.t.rsrur:r.i,^ t,rnbtcrrr. oj prri.,,;.,;#;;;. 
";",."j ir"a","rrf i, rhe hopes thar stujeirrs *illgain an inducti'c rrdo.sl.n.lino ot th. 1n61ei1yi6, p,i,'a;t;; ,;;;i: ;u,i.,",t'.' .r,ou to rhen be able to rccognizeprr)blerns ol rhis sorl irr real-rroricl situations arid respond acctr.din*fr. 

"-.- "" '
The civil enginee'ing progr-arn r'vi, serve connecticut and the nation by providing a quarity engineering educationthat-enables students to enter a profession that can improve trr" 

"irrt'irr*.t,ulirre, and economic werfare. ourcivil engineering pro.qram wi maintain a strong emphasis on under.graduate education with the goar that ourprogram will be recogrlized tbr qualily insh.uction in civil engineerirg oiuty.i, unA a".ig,
Course Olltcomes

l. Demonstrate knowledge ofvarious surveying methods.2. Conduct a chain survev.
l. Conduct a compass sLt;!e).
4. Condrrcr le!elting sur\ey r[d be able to do RL calculations.5. Dcmonslrrr( knorllcd3e ot ploperries ufvrrior, UritJing rur"riutr.o. urctt iree hody Lliaglams und determine the resultant oflorces and,/o. roa"n,a.7. Determine lhe centr.oid and second mornent ofarea ofsections.S Apply laws oftuechanics to determine effi"i"n"y or,irnpr" rnu"r,ines with consideration offriction.9. Analyse slatically dere ninate planar frames.

Building Materirls & Construction_Stones, br.icks, cement. Iime, timber-types. properties, test & uses,labomtory tests concrete and nlorrar Materials: Workability, S,*rg,f, p-p.,r;.. 
"f 

Concrcte, Nominal propo(ionof concrete prcparation of conctere, compaction, curing. Ererients of nuitaing construction, Foundations

:,:::*:,11,:illT:ylr.:.1^._. 1:"-il,l., 
brick.lrasonry *urr., prust".r,g;ni pointing, floors, roofs, Doors,

tJnit I

tJnit Il

windows, lintels, staircases _ types and their suitability.

(9 hours)

:""r, 
x-i:!,iil':,1,,".:,t ::lffi :i: ::1.,#:. :n;i$B#ffi *m"#x: j H.J": Jl:::l

1ffiil::"" 
ol'direciions bv diff'erent methods, measuremenr of erevations ry ain"."* ryr&ffi;)w5r, NW7'

{

Basic Civil Enginccring &
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Basics ofEnginee.ing Mechanics covering-Fo.ce Systenrs Basic concepts, particre equiribrium in 2-D & 3-D;
Rigid Body equilibriurni System of Forces, Coplanar Concurrent Forces ,Components in Space _ ResultanF
Moment of Forces and its Apprication; coupres and Resurtant of Force system, Equiribrium of system of Forces,
Free body diagrams. Lquatiorls ol'Equilibriurr ofCoplanar Sysrems and spatial systems; Static Indeterminacv.

,, n.r*,
Unit IV

centroid llnd centre of Gravity covering-centroid ofsimpre figures from first principre, cent.oid ofcomposite
sections; centre of cravity and its implications; Arca moment of inertia Definition, Moment of inertia of plane
sections from first principres, Theorems of moment of inertia, Moment of inertia of standard section; and
composite sections; Mass moment inenia ofcircular plate, Cylinder, Cone, Sphere, Hook.

( (e hours)

Ilr V

Friction covering-Types of friction, Limiting friction, Laws of Friction, Static and Dynamic Friction; Motion of
Bodies, Basic strucfurar Anarysis covering, Equiribrium in three dimensions; Method of sections; Method of
'loints; How to derermine ir'a member is in tension or cornpre5sion; Simpre Trusses; Zero force members: Beams& types ul'belnrs: Fr.:rrncs.

(9 hours)

Iielcrence Books:

L S. Ramamrutarn & R.Narayanan; Basic Civil Engineering, Dhanpat Rai pub.
2. Prasad 1.B.. Applied Mechanics, Khanna publication.
l. Punnia. Il.C.. Surve),ing. Standard book depot.
.1. Shesha Prakrsh and N,logavoer; Dements ofCivil Engg & Engg. Mechanics; pHI

@-
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BI'ESC.2O5 Bxsic Civil trginc"rirrg?
Mechanics

0L:01': I l, I credits 2Hrs/Week

List ofIrDeriments:_

1 10 pct lbrnl l.averse surveyilg r'vilh prismatic compass. check f'or local attraction and determine correctedbearings and to balancc lhe traverse by Bowditch.s rule.
2. r-o per fbru rcvering cre'cise by height of insr ument of Rise and f.a, method.li. To fteasur.e hor-izonlal and vc[ical ang]es jn the field by using Theodolite.
4. 'l'o delernrine (a) norrtral consistency (b) Inirial and Final Setting tirre ofa cement Sample.5 To detcmi,.e thc \vorkabirit) or'liesh concrete ofgiven propor.lions bv srump rest or compaction facbi.

( l(sr.

6. Io detetninc thc Conlpressive Sfl.engtlt ofbrick.
7. To detemt;nc pal1iclc size tlislribLrtion and f.inenqss modulus ol.course and fine Aggregate.8. 'lb vcril_v thc la$, ol..l.riltnglc of i-orces and Larri.s theorem.
9. To verify the la\y of parallelogram offbrces.
10. To vcr.ify law ol pol).8on ofti)rces
I l. 'l o find thc support rc,actions ofa given truss and verify analytically.
r2 -fo 

delernine s'pport feactio, arld shcar force at a given section or,a simpry suppo[ed beam and veriry inanalyticallr usins parallel beant apparatLrs.

13. lb dcter.nrire the lrioment of inertja of f.ly wheel by l.alling weight method.
nt at a given section ofa sirnply supported beam.

,,.J'

1tlffi!I.q*,,r'.€*id'i&;:ilfi
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I}DHSMC-206 LaDguage Lrb and
Scminar

0L:0Tr 1P I credits 2H rs/Week

Coursc Prea blc:
'lhis course iotcuds ro inlPar'1 practical training in the usc ol llnglish l-anguage fbr CommLlnicative purposes and

rirns 1,, dc\(lop.llt,lcrrls' r,(r'^rrclil) lhrorlgh lcngltagc I rhurrt'rrr'

'Iopics to bc col'cred i the l,anguage lnborltory scssions:

l. lntrcducirlg oncscll. lanlill. social r'olcs.

L l'ublic Speirkiog ancl o|al ikills with emphasis orr curvcrsational practicc extempore speech'

.lAM(luit a miriLrte sessions). clcscribirrg obiects and sittralions. Siving directions- debatc' telephonic

(2

3.

4.

etiquelle.

Ilenrling Cornprehcnsion: lntcnsive reading skills, Iapid reading, and reading aloud (Reading

nlatcrial to be selccted by the teacher).

li) \\,ritc ll book re!ie\\'. Slandard text inust be selected by the teacher'

Role plays: ivery topic to be selected by teache/faculty.

:W#strmp!e9,..i,3.

p'

N

@

29



BIiLC-107 Se lf-Srud"v / GD
Seminar

0L:0T:11' l credits 2Hrs/W€ek

(

( oursc I'rcatnbl(:
To irnprove the n.lass comtnunication and convincing / undeNtandiDg skills ot students and it is to give

student an oppor'lunity to exercise lheir rights to express themselvcs Evaluation will be dorre by assigned

liculty based on groLtp discussion and poNer Point presenlation'

Course 0utcomes

l. Analytical thinking

2. Laleral thinking

3, constructive argulnent

4. Comnlunication skill

5. Presentation of views

Studerlts will discLrss the course related and inlerdisciplinary topics lor problem solving They will improve

!he mass comtnLlnication and convincing / unclerstanding skills about subject and their related problem in a

grcup ol slLtd

,w' L --=-*^
a't ---""--

^/@ Nr'

:ffi&rnr,
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II Semestcr ( Mechanical Elgin€ering)

8,,,c rnlrnr.,d
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llEtlsc-201 Mrthernrtics-ll 3L:0T:01' J credits 3Hrs/week

Course Prcamble:

l. l'o introduce the Lrasic concepts required to understand, collstluct, solve and interpret dillerential
cquations.

2. fo teach methods ro solve ditl'erential ecluations ofvarious tlpes.
l. To givc an abilit),to apply kno\yledge olmathcmatics on engineering problems

Courue Outconres

'fhe students Nill be able to:

( L ('hssil) dillcrenliul cqualions according to ccrtain lianrIcs.
2. Sol!c lirsl ordcr lir)clIcquiltionsund nonlincarequationsol ceru]in 1)pes and interpret the solutions.
l. Understand the corrclitions lbr lhe c\isterce and uniqucncss ofsolutions fbr linear dil'ferential equations
J. Solve second and highc| o|dcr lincar difl'crcnlial equnlions rvith constant coelficienls and consh.ucl all

solutions llom the lineilrl) iDdependenl solutions
5. Find series 50lutiorrs about ordinary and regular singular points lbr second order linear differential

equations-
6- SolYe initial valuc 1)r-oblcnrs using the L,aplace tmnslbnn.
7- Soh,e s)stcnrs o{ lincrr clillgrcntial equations !rith methods fionr linear algebr'a

Unit - I

Ordinxry Differential Oqudtions l-Ditl'e|ential Equations of First Order and Firsl Degree (Leibnitz linear.

Bcnxrulli's. Exact). Dillerc|tinl llqLrations ol First Order and Higher Degree, Higher older differential
equdlions \\ith constants coelllcients. llorrosencous Lincar Diff'erential equations, Simultaneous Dillereitial
Equalbns.

(

UNIT-II

.'

i&?ffi^:=*q-*SffiS'..::x

(e hours)

Ordi nrf diffcrcntirl liquations II-Sccond order linear ditJ'erential equations wilh variable coefficients.

Method ol'variation ol pammeters, Power series solutions; Legendre polynomials, Bessel functions

ofthe first kindand their prcperties.

Unit III

Parti{l Differential Equations -Formulalion ol' Partial Dliiti"[tf/ ;q"
Partial Differential Equations, Homogeneous Linear Partial Differential
Coet'ficients.

(9 hours)

(9 hours)

31
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Functions of Co mplex Varix ble-Functions of Complex Variables: Analltic Functions, Harmonic
Coniugate. Cauchylliemann Equations (without proo0, Line Integral. theorem,Cauchy lntegral formula
($,ilhout proof), Singular Points, Poles & Residues, Residue Theorem, Application ofResidues theorem for
Evaluation of Real Integral.

Urit V

meaning
Volume

(9 hours)

(ilculus- t)illercnlialion ol Vecrcrs. Scalar and vector point lirnction. Cradient, Georrctlical
ol griidie[1. Dircctional Dcrivativc. Divergence and Cur']. Line lnto8ral, Surface Integral and

Integral. GaLrss [)i\crsence. Slokcs and (lrccn thco|crns.

=5 
v' Vc

@,/

Kei ktE.
t l,_t., tt ,*i. -.,, - ,! 4, .,rer :^"r._ i '- - -,.rirtrn

(

(9 hours)

llcfercnccs: -

1. C.B.Thonrasandll.l.. Irinney. Calculus and Analytic geornetry.gth Edition, Pearson, Reprint,2002.
2. ErNin kreyszig . Aclvanced l.ngineering Mathcnralics- gdr Edilion. John Wiley & Sons, 2006.

3. W. E. Boycc ard Il. C. Dip Rinra. Elementary Ditl'erential Equations and Boundary Value Problems.9th

End.. Wiley lndia. 2009.

4. S. 1.. Ross. Ditl'crcntial Equqtions- 3rd Ed., Wiley India. 1984.

5. E. A. Codingl(nr. An Inifoduction to Ordinary Ditlcrenlial Equations. Ptentice |-lall lndia, 1995.

6. ll. 1-. Inca. Ordinar) I)ili'crential Equations, Dover Publications. 1958.

7. .1. \\'. Bro\\n irnd Ii. V. Churchill. Conplex Variables and Applications. 7th Ed., Mccraw I'lill,
2004.

8. N.l'.Bali anci Men ish Coyal. A text book of Engineering l\4athematics. Laxmi Publications,

Itcprin1,2008.
9. B.S. Crewal. Highcl Engirrecring Mathematics, Khanna Publishers,36th Edition,20l0.

(
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IlDllsc-102 Engineering
Ch€misll.v

3L:0'l:01' 3 credits 3Hrs/Week

(

Courrc Prcanrbl<:

l. l'o acqnirc kno\lcdge about har-dness of\\ater and impoflance ofwaler in industtial purpose.

2. fo understand thc conccpt ofrnolecular spectfoscop).

3. 'fo gain the knor\ lcdgc ol_aboul polyineric matcrial and biodegradable substances.

4.'[o undarstand lhe rnechanisur ol'lubricarlt and pr'ope(ies of lubricant.

Cource Outcomcs

l. Develop innovative rnethods to prcduce soft rvatcr lbr industrial use.

2. ldentit) the sll'uclure ofurrknowrl / new compounds \|ith the help olspectroscopy.

-1. Substil!le nlctal \ ith conducting potymets and produce cheaper biodegradable polymers to

rcduce envirorrmcntal pollulion.

4. Apply rheir kno* ledgc fbr- use and protect 10 industrial and domestic equipment.

UNIT-I

-{tomic and molecular structure-schrodinger equation Particle in a box solutions and their

applications lbr conjugated molecules and nanoparticles. Molecular orbitals of diatomic molecules and

plots ofthe multicenhe orbitals. Equations for atomic and molecular orbitals. water treatment-

Introduction, hardness of watgr, Units ofhardness, disadvantage ofhard water, scale and sludge

l'onnxtion in boiler.- boilers lroubles.

(9 hours)

( tJNIl -tl

spcctroscopic techniques aIrd applications -Principles ofspectroscopy and selection rules. Electronic

spectroscopy. llluorescence and its applications in medicine Vibrational and rotational spectroscopy

ol clialoric nlolecules. Applications. Nuclear lnagnetic rcsonance and magnetic resonance imaging'

surface characlerisation lechniques. Dilti'action and scattering.

(9 hours)

ii,, ..i ss tt rrn*,. . -,-r,."c"d i;;.i;";%?rlUNIT-III

IntermolectlhI lbrces

l.ubricanFlnlroduction.

rnd pofential energy surfaccs-lonic, dipolar and van Der Waals

nrechanism of lubricant. classiflcation of lubricanl,

-:Y., V-\ 2 tu(

==-/\ - .a -r-_-.. X.*\w L't/
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(

IJNIT-IV

Use oflree encrgy in chemical equilibria-Thermodynamic funclions: energy, entropy and free energy'

Estimations olentropy and liee energies. Free energy and emf. Cell potentials, the Nenlst equation and

applications. LIigh Polymers-lntroduction, nomenclature, types ofpolymerization, classification of
polymers, plastics-impo[ant. thermo-plastic resins and thermo setting resin.

(9 hours)

UNIT-V

Periodic properties-Efleclive nuclear charge. pcnetration olorbitals, variations ofs, p, d and forbital

energies ofatoms in the periodic table, electronic confiSurations, atomic and ionic sizes, ionization

energies, electron alfinity and electronegativity, polarizability, oxidation slates, coordination numbers

and geometries. hard soll acids and bases, molecular geometries.

(9 hours)

REFITENC[,S:

1.

2.

4.

5.

6.

University chemistry. by B. H. Mahan

Chemistry: Principles and Applications, by M. J. Sienko and R. A. Plane

Fundamentals ol Molecular Spectroscopy, by C. N. Banwell
Engineering Chemistry (NPTEL Web-book), by B. L. Tembe, Kamaluddin and M. s'

Physical Chemistry, by P. W. Atkins
engg. Chemistry jain jain
engg. Chemistly shashi chawla.

t{ -4^ ) ''qN-*6 Pv
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BEBSC-IO2 Engineering
Chemist

0L:0T:lP I credits 2Hrs/Week

LIS'T OF EXPERIMENTS:

Determination olsurt'ace tension and viscosity
Determination ol' chloride content of water
Detennine tlre change olviscosity ofgiven lubricating oil with change in temperature by

Redwood Viscometer No. L
Determine the change ofviscosity ofgiven lubricating oil with change in temperature by

Redwood Viscometer No. 2.

To determine the flash and lire point ofgiven lubricating oil by Cleveland's open cup

apparatus.
To determine the flash and fire point ofgiven lubricating oil by Abel's closed cup apparatus.

To determine the flash and tlre point ofgiven lubricating oil by Pensky Marten's apparatus.

To determine the total hardness ofgiven water sample by titrating it against EDTA solution
using EBT as ar1 indicator.

\ :.,-
lW q//-

l.
2.

l.

4.

5.

'{
6.

7.

8.

(

,,A
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BEHSNIC-I03 English for
Commurication

3L:0T:0t' 3 crcdits 3Hrs/week

Coursc I're nrblc:

l. To enhance l1!lessional conlpelence irr read;ng. \\riting. lislening and spcaking.

2. -l-o 
rnodil-y the lactic o1 p|oviding inlolrnation about the language by using severaltechniques

3. To rrinimize the Granmar 'f mnslation Method oI ELT by leplacing it with Direct Learning

Method.
4.'folntrcduccComurunioativeMethodolLLTandlbcusingtheteachingpedagogytothestudent-

ccntercd lerllring mtl]er than the teacher-centered leaming.
5. To devclop thc skills lL) naster thrcc majol follns o l-comn'lun ications which arc vital in academic

irntl prr'te-ssionrl settings namcly prolessional presentations. inler'viervs and group

' I iornrnrrrri..rr i,,rr. r...p..ctirelr.
6. l'o providc a dcep insight of techniques fbr delivering ettictive presenlations, appealing job

intervicNs. and acti!ely pnrticipating in various lilrrns olgroup communication.

Course Outcomcs

,^t thc cnd ol this cou|sc stLrdcnts rvill have:

l. Abilil) 1() dcsign a language component or process to rncet desired need within Realistic.

Conslminls such as ecolrorl'ric. envirorrmental, social, political, cthical Scenario.

2. Abilil),to .nalt'zc thc usage ol-llnglish words in dil'ferent contexts.

i. An undeNlar)cling oftcchnical and academic afticles comprehension.
4. I'he ability to present olleselfat multinational levcls knolving the type of dil'lbrent Standards ol-

English

( I iNtl'-l

Identifying Conrnron crrors i1 rrriting-A|ticlcs. Subject-Velb Agrecment. I)repositions- Active and

Passive Voice, Repolted Speech: Direct and Indirect. Sentence Structu

(9 hours)

TJNIT-II Regbrrar

vocrbul.rry luilding r (l Comprct,"rrion-ncq,,ainLrr,8lafiS1Sffiffiffi, tbr";*n

languages in English to ti)rm dcrivatives, synonyms, anlonyms, Roading comprehension.

2
s,-

UNIT-III

x.*
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(

Communicatiorr-lnlrodUction. Mean;ng ancl Signilicance. htcess o f Comrr unication, Olal and Wrilten

C'olnnrunication. 7 c s ol C on rurlicrlion. Barriers 1() Comrnullication and Wa)s to overcome them.

lrnport0nce ol Commurricetion lbr'lechnical slLrdents. nonvcrbal contnunication.

(10 hours)

IJNIl'-IV

DeveloDing writirg Sl(ills-l)lanning. Drafiing and Ediling, Precise writing, Prdcis, Technical definition

and I cchnisal (lescriplion. Rcpo[t writing: Fealures oluriting a good Repolt, Structure ola Fornal

Ilepo11. Repo[ of ll(xrble. Laboratory Report, Progress Repo,.t.

(9 hours)

T,NIT-V

Business Colrespondcnce-lmportance ol Business Lclters. Parls and l-ayout; Application. Contents oi'

good Rcsunre. gLrideliics tir \\Iiting I{esume. Calling/ Scnding Qtrolation. Order. Complaint. E-mail

and lender.

(9 hours)

References:-

l. 'Technical Communication : Principles and practice', Meenakshi Raman and

Sangeeta Sharma (Oxford)
2. 'Effective Business Communication', Krizan and merrier (Cengage learning)
3. 'Communication Skill, Sanjay Kumarand pushlata, OUP20ll
4. "Practical English Usage Michael Swan OUP, 1995.

5. "Exercises in spoken English Parts I-lll CIEFL, Hyderabad, Oxford University Press

6. On writing lvell, William Zinsser, Harper Resource Book 2001.

7. Remedial English Grammar, F.T. Wood,Macmillan2007.

l't
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(l'

List of Experiments

l. ListeningComprehension.
2. Pronunciation, Intonation, Rhythm
3. Practicing everyday dialogues in English
4. lnteNiews.
5. Formal Presenlation

.q, ^"rA-\q" 4r-

,{_- - M3+
J.IJ
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BEHSMC-
10J

English for
Commullication

0L:{}T: lt' I credits 2Hrs/Week

iE*''g:t*:1gl-
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l

t'

Basic Ucctlicaland
lllcctronics Enginecring

Unit-lV
Digital Electrouics'Nuntber systems used in digital elec

their complenlellts, operation and conversion, floating poi

Coursc Preanrblc:
lnrpa a basic knoNlcdgc ol elcelfic.rL quanlities slrch as cul.lenl. vollage. polver. cner8y and liequency to

undeNland rhe imprcl ;.tcchnolo$ in a global and socielal colltcxl and to provide students the working

kno\!lcdgef'ollhcanalysisofbltsicDCandACcircuilsusedinelectricalandelectronicdevicesTo
imparl basic knowledge ol clectronic devices and digilal conversion.

Corrse 0utcomcs

l. To undcrstand and anll)ze bnsic electric and rnagnctic circuits.

I loslu!i).lhc \\orking princiPles oieleclrical nlachines and powcrconve(ers'

l- To inlrodLrce thc colrponenls ollow vollage electrical installations and safety devices'

4. I o inlr(xlLrcc \\'ith btsic electrorlics devices and logic gates.

Unit-l

Electrical circuit clerncnts-L'llectfical circuit elements (R. l. and C)i Concept of active and passive

clemerrls. vollltge uncl cur.rcnt sourccs. concept o,'linearity and linear network, unilateral and bilateral

clernenis. Kirchlxrll"s l,r\s. Loop and-della translbrnralion. nodal nrelhods, Sllperposition ofa theolem.

Thevenin theorctn. No11(n] theorem.
(9 hours)

Unit-ll

AC Circuits-Rcpresertrllion ofsinusoidal wavelbrns Average alld ef'fective values, Form and peak

lactors. Concept ol'pl'tasors. philsor representation ofsinusoidally vatying voltage and current Analysis

ofsinglc phase ,tCi Circuils;onsisting ofR, L. C, Rt,. RC, RLC combinations (Series and Parallel)'

Apparint, aclive & rcactivc power. P;wer f'actor. polver l'actor improvement Concept ofResonance in

sciies & parallel circuils. ba;dwidth and quality faclor.-1'hree phase balanced circuits, voltage and

clllru t rclaliurrj ;n sl:rr xl]d dulla conncclions.
(10 hours)

llnitJII

Mag ctic circuit-Mngnctic matcrials. BLI chamcteristics. ideal and practicaltransformer, equivalent

cilciit. losscs in transirnrlers. regulalion and efllcicncy. Atlto-transtbrmer and three-phase transiorlllel

conneclions.

Co ponents of LT S\vitchgeari S\! itch Iruse U0it (SI"U). MCB, EI'CB. MCCB' Types of Wires and

Cables. lmportance oler{hing. Types ol Barrcric5. lrnporli tt characterislcs for Batteries. Elementary

calcrrlation-s lbr ene|gy oonsumption and savillgs. batter) ['ackup' V- //
H,/ ( 10 hours)
v

2Hrs/Weck2L:01 :01>

\qfr'"d
N\,/

x\
"(A' "/-@

4r' t
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theorerD, AND, OR, NOT, NOR, NAND, EX-NOR, EX-OR gates and their representation, truth table, halt

and full adder circuits, R -S nip flop, J-K flip flop.
(8 hours)

Unil-\'

Ilectronic Componcnts Atrd CircuitsJntrodLlction 10 Sclniconduclors. Diodes, V -l

charactcristics. a;rpliflers.tl1lnsislors.Bipolar.iLlnction transistors (BJT) and their working, ilfioduction to

CC. CB & CI lransisor conflgLrra!i(nis. dillerenl conflgurations and rnodes ofoperation ofBJT, DC biasing

OIBJT.
(8 hours)

Relel.eltcc's:

l. 'Basic lllcctrical Ilngineeling'', Ritu Sahdev.

2. 'Elcctricrl Ingineering S. Singh, P.V Prasad.

.i. L Huglr.. "l leeLricrl IcclrrroloS). |rarron Lduc.rLi',rr.2010'( { ,1. L.l Nir,lrrrh & l). l'. Kotltali. ..Basic Electrical Engineering" TATA Mccraw Hill Edu'

5. V. l).1 l-oft). lrlectricrl Engg Fundarnenlals. l)Fll l.ea.ning.

6. I]. Drrirccli &A. lripalhi -Fundamcnlals ol'Elcotrical Engineet ing ' Wiley India'

7. D. ,4. I']cll. 'Electric Circuits.'7th Ed.. Oxlbrd Higher Lducation.

B. Craham Bell: Elcctl-oDic Devices and Circuits, PHI

.(Y ry"
n .,a.rz \

- \ \/ 9/*---'-? \, @ry'
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BEESC-104 llasic Electricrl
xnd Elcctronics
Engineering

0L:0T: I l' I credits 2Hrs/week

({

Lrbomtorl' obj cctil'cs:
l. tteid .urrl dcnronstralc the raling olbasic equiPmenls used in eleclrical engineering

l. Conneclions oldillcrcnl conrponents as perlhe rules

l. Applic.rlion dlllircnt conrponcrrts in cl.ctr-icrl lleld

Lahol.ttory Orttonts
l. Ceian cxposLLr'c lo coDrmon elcclrical corllpooents trnd dreir ralings

:. M,lkc el.cnic.Ll cornrcctions b) r'ires ofappropriate rttings.
L Undellttilrld the usagc olconrmon clcct[ical lreasLn'ing inslnlments.

4. tlnde[llrrr!] lhc basic chrracterisllcs oftranslbrlners and clectrical machines'

List ol Bxpcliments: -

Verilication ol l(irchhot'f's laws

Velification ol Supelposition and'l hevenin Theorem.

Measurement ol power and power f'actol in a single phase ac series inductive

circuit 6nd sludy improvement ofpower factor using capacitor
-lo 

Study ol'phenomer1()l oflcsonance in RLC serics circuit and obtain resonant frequency'

Conneclion and meastlrenent of power consumption of a lluotescent lamp (tube light)'

Measurcment ol'power in 3- phase circuit by two wattmeter method and

detcrlnination of its powcr factor tbr star as well as delta connected load

Determirration ol-paraneters ofac single phase series RLC circuit
'fo observc thc ll-ll loop ol'a lbnomagnetic malerial in CRO.

Determinalior ol (i) Voltage ratio (ii) polarity and ( iii) efficiency by load tesl ofa
single phasc transtbrlner

10. Dotennination ol elliciency ofa dc shunt motor by load test

( Il. To stuLl) rilnlling xnLI speed reversal of a thrce phase induction motor and

rrcord .pteJ irr horh .lircttions.

12. Demonsllation ol cut-out sections ol' machines: dc machine, three phase

' induction machine. single-phase induction mlchine and synchronous 
'nachine'

ll- To study the V'l Characteristics ofTransistors

14. To stlrdy V-l characteristics ofvarious Diodes.

/?.-'- A-"-'

l.
2.
3.

4.

5.

6.

7.

8.

9.

\**,-\



I]DISC-I 05 Engincerinc Graohics JL:0T:0P 3 credits 3Hrs/Weck

Coullse l'rcanlblc:
l. lncreasc ahilitl to communicatc \!ith people.

I Lcanr ro sl(crch and take lleld dinrcnsions.

3. l-canr 10 1al(c data and lranslorol it inlo graphic dra\\'ings-

.l I crnr hasic.Auto Claclskills.

5. Lcarn b.rsic cngineer-ing dr'aw;ng fb.mals.

6. l)cpnr! thc student lor luture llnginee|ing posilions.

l)
Coume Outcomes

Student's ability to hand letter rvill improve.

l. Student's ability to perform basic sketching techniques will improve.

2. Srudents will be able to draw orthographic prolections and sections.

3. Studcnt's abilily to use architectural and engineering scales will increase.

4. Studenls ability to produce engineered drarvings will improve

5. Student's ability to convefi sketches to engineered drawings will increase.

6. Students will become l'amiliarwith office practice and standards.

7. Students will become familiar with Auto Cad two dimensional drawings.

8. Students will develop good communication skills and team work.

UNIT-I

lnh'oduction to EngiDcering Drarving-Principles oJ Engineeling Graphics and their significance'

usage ol Drarvinl instrumeils. l-cltering- Conic sections including the l{ectangular Hypelbola (Ceneral

rncthod onl) ): ('\ cloid. l:pic)'cloid. I Iypoc),clo;d and Involutcl Scalcs lPlain. Dia99)€l ard Venirc

Scelcs.

(9 hours)

TJNIT-II

Orthogmphic l)roiections -Principles ol Ofihographic Projections-Conventions - Projections of Poinls

and lines inclined to both plaDes; Prolectiorls ofplanes inclined Planes - Auxiliary Planes; Projections of

(

v \ M'@Gtu

3l S6a t t.lti\,i.sty oa Tectudog!
I iHld Sd.rG Sdsi (M P)
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RegulaI Solkls thosc inclined 10 both the planes_ AuxiliaD Viewsi Draw simple annotation.
Jinrcrrriunirr.- ;r,r.l *.:rr

(

uNIT-rIl 
(9 hours)

Scctions and Scctionnl Viervs of Right Angular Sotids-prism, Cylinder, pyramid, Cone _Auxiliar.y
Vie\sl Dcveloprncnr of sLrrt'aces of Righr Regular Solids _ prism. t;yr.amij. Cyiin,l., una Cone; Draw
the -sccrional o{hoqraphic vic\ s ofgeo,eh.ical solids. objects fron, ;rrdust,y arrd awellings (loundation
1() slab onl)).

(9 hours)

UNIl'.IV

Isornetric Pr!icclions-pr;ncipres or'rsornetric projecrion Isomerfic scare. rsometric views,(lon!cnlions: lsontctr.ic Vicr.rs ol lines. phncs. Sjrnf[, rrri] rornpoLrnd Soliils: Cotrversion oflsomelric
Vic\ls to Orthogr.aphic Views nd Vicc_verca. Convonlions.

uNIT-v 
(8 hours)

Overview ofComputer Graphics-Listing the computer technologies that impact on graphical
communication, Demonstrating knowledge ofthe theory of'CaD software [such as: The Menu System,
Toolba.s (Standard, objecr properties, Draw, Modity and Dimension), objects, Isometric views of
lJnes, Planes, Sirnple and compound Solids; Customization & CAD Drawing consisting ofset up ofthe
drawing page and the printer, including scale settings, Sefting up ofUnits a; dr;ing limits; ISO andANSI standards fbr coordinare dimensioning and tolerance.

(
(10 hours)

& Ingle (201.1). Enginecr.ing Drawing. Charotar publishingl. Bhatt

House

Paschal

2. Shah, i\4.B. & Rana B.Ct. (2008), Engineering Drawing and Compurer Craphics,
Education

3. Aglarval B.&Agrawal C. M. (2012), Engineering Craphics, TMI-I publicatiorr
1. Nalayana, K.L. & P Kannaiah (200g), Text book on [ngineeri ng, Scitech Publishers5. CAD Sof'twarc Theory and User Manuals

9- rs+"r[idI



Dngincering Graphics 0Lr0T: I P

List of Erperiments:-

I,
2.

Sketching and drarvirrg ofgeometlies and projections based on above svllabus
Term rrork: A rrin. of j0 hand drawn sketches lorr size el graphic i'f<erJeootl pf us S CeO-printouts. on size 44 sheets ptus l0 sheets of size Al o. 6 .t;".-r, ;i;;;; a tliiOz rnurt , to U"allotted tbr this lecord + 25% marks tbr alteDdincc +25%marks f;r i*"f,",. Ar.".,rn"r,

(''

D
@

"l*sffi*.rugr
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BUISC -i 06 Nlrnulirctu ring
I)rxcticcs

0L:0T: lP I credits 2Hrs/Weck

List ol Erpcrinlcnfs:

('out'\r l,r(.t It lrlc:
l. l',, ,rr ,h r r.rrrJ lrrir.r.. ,,1 c rrrr.rg .hrlin-..
:. lo .rJrJ. r nrrJ \,,,,i.ir,:r lrincil)l;. rhi r.rr iorr. .rr:.rh irrirrg I,r.n"eiscs.-i. lu unJcr\r0nd Lon\rr.uL ljon. \ urking and applications ()l.various rllachine fools.4. [o lcam l)asic scl up. $,orking lnd applications ofa tcw i,";r,irl;;;; ;;,"enrional machiningprocesscs to gcl hand oI expcrience on variolrs machine tools.

('ouIsc ()utcollt\'J

l. Ihe studcni\ \ iil hc ablc to Understlnd tl)s cletxils ibout machines used in production.l. llt( slu.tcntr s :li hc xLrlu lL, l,n.ler(land lf,. n,..f,,,,,i., fr"f ,i,,J,;;,i;;r;;Jj. tlru .rLr.l<nrs rr ill hc ri)lc lo und(rslirrd rhe tin;.rring ana,.rper lt;;;;,,; ;r"***,4. Thc studcnls \\,ill be able 10 understand tl" etrlsicr-ol ,r,nteiini Lemovoiienina tle various non_(on\ lt-,rt.rLrr.rchi in.t pr.o(cs5c\.

llanulacluring is lirnr'r,entll lo tht (le\elopntcnt,,t inr ensinect.ing product. l.he course on
lrrrginccrir)g \\ olksllop r)ractico is inrencrccr to cxPose cugin"".ing ljruJ",1t. tn difr.erent types of
rnanulhclrring l tobricalion processes, dealing $i1h dilltrent rnatel.ials such as metals. cer.amics
plastics. \,ood. glass ctc. While the aclual practice ol. tabricatioll techniques rs given more
$eightage' sonle lccrures ancr vicreo crirrs avairabre on difl'ererrt rnethods ol manufacturing arc
also inciuded.

l.l\,lanutlctu|ing Melhods- casring. tbrming. fiachining, .joining. advanced
manulilcturing mclhods
C\( rr r. rr h il ir ru. AJuiti\( nronLrlact,rrinE
lrllrn! ofcrxtion\ & DU\\cl rool\
Carpentrl
Plaslic nolding. gliss cLrtring
Mellll castins
\\iJ,lirrr r;rrt rr.'Jin! & ll, \\cldil!). hr.r,,ir!

2.
3.
4.

5.

6.

7.

l.

4.

5.
6.

7.

Caeenhy Shop Experiment To Make a T-LApjoint with wood pieces
Machinc Shop Exper.irnent To perform Knurling on Iron Rod

.6*=#1ff!i5g,*
s",-;iilg;

YP"t"?i,$T9:1,:1p roinr ) . roots, Accesior.ies, Diagram and Explanation
:l19fll4^Eltl: SHop ( Square 1.ray), parrs. Accessorie!, Dir \ )quarc I ray) ! pltrts. AccL,ssoriest Diagratn And Exolanation
f 
lJ]l)g^.LOr , l\tJt,c i .roirIU . pcrrs. {cces_urics. Dirs,r,, A;; E_;i;;;i;;"

i.llf ir r 
;.r',r;lii.i,iliil ;,,li'F;iilil"Ii::^?li:::li"S ';,tjil:Hiagram and ExplanalionMACHINE sHop ( the larhe machine), pari, A"";;,i;;;i"g.;;ffi'ffi.i#:;

\ ',.r'-
,.,-_-ir)

B.- P-'-'- q"{-2
\
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t.

4.

5.

IDdustrial environment and wolk cultlrre.
Organizational structure and inter personal communication.
Machines/ ecluipmentj instruments - their working and specifications.
Prcduct development procedules and phases.
Proiect planning. monitoring and control.

{, ,<*X\l \ r:/ \ .
\:__=\

(. (.--/

BELC 207 lndustrial
Training

0L:0T: I I, I crcdits 2Hrs/Week

'lu$lI{x*2s,,,
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Name olFacuitv ; School ol.Engineering

Nanc of Dcpaflntcltl: Mechanical Engineering

Minutes ofBoard ol.studies Comntittee Meeting Dated on 04.06.2019

The Boar.d o1'stuclies Conlmittee M
Engineering ar 2:30 p, "";;;;,;::ll:J[ i::J: :TJ:"";,,].,:1,:"r"n,*, 

or Mechanica,

1. Mrs. Priyanka Jhayar, Associate prof. (Mechanical Engineering), Chairman
2. Dr. G. R. Selol<ar, professor (Mechanical Engineering), Member
3. Mr. Sanjay Kalraiya, Associate prof. (Mechanical Engineering], Member
4. Mr. Anil Verma, Asst. prof. 

[Mechanical Engineering) _ Member
5. Mr. Dhananjay yadav, Asst, prof 

[Mechanical Engineering], Member
6, Mr. Sachin Baraskar, Asst. prof. (Mechanical Engineering), Member
7. Mr. Omshankar Jhariya, Asst. prof. [Mechanical EngineeringJ, Member

8. Dr. A,C.Tiwari professor RGpV Bhopal External Member
9. Dr. I(. R. Aharwal professor MANIT Bhopal External Member

fhe Chairman 01' IJoard
the Iaculty liu progrcss
discussecl arrd r-csoh ccl.

Age[da Prepnrxfion of scheme aDd syllabus tbr III and Mem.

ol Studies Committee welcornes anri
of the depaftrnental activities. The

appreciared the efforrs put up by
fbllowing Agenda points were

Discussion Schcme :kffiAtuF

Sri Satya Sai
' Uniyersity of and iledical$ciences

(Eslablished under Govt. olM.p. Relistered under UGC 2(F) I956)
thopar indore ioad. Opp. p.ch.ma or,f.ph.07s62 223647, F";., ;;;;:;,;:,"^,::: 

r,^p ra n t, pachama, Dist.-sehore M.p.prN.466oo1W"t, **..rrrr,r...o,t", 
i

(



(

Scheme and sl llabus u'as put rrp before tire member as per Alc'l-E guidelines. lt u,as discussed i.detail by the nlcmbers and nlodilication u,ei.e suggested.

Resolution of the Discussiol:

It $,as resolvcd lhal schenle aitd syllabus as proposed with moclifioation may be accepted

T'ire Chairman thanks the nletrtbers fol.peaceful conduction ofmeeting.
Signature of All members (lncluding Chairman)

L Mrs. Priyatrl<a Ihavdr, Associate prof. (MechanicalEngineering), Chalrman t
2. Dr. G. R. Selokar, professor (Mechanical Engineering), Member G/-n-

3. Mr. Sanjay Kalraiya, Associate prof. (Mechanical Engineering), Member <-l 
/^

4. Mr. Anii Verma, Asst. prol (Mechanical Engineering) _ Member gr-r:
5. Mr. Dhananjay yadav, Asst. prof. (Mechanical Engineering), Mem O", 6i{ -6. Mr. Sachin Baraskar , Asst, prof [Mechanical Engineering), Member K-^
7. Mr. Onrshankar Jhariya, Asst. prof. [Mechanical Engin eeringl l,temAe, 6G
8. Dr. A.C.Tiwari professor RGpV Bhopal erte.n"l tvlemlsr [N72,

, 
9, Dr. K. R. Aharwai professor MANIT Bhopal External Me ^O* W4.-

I l.edd Sderl(}rs Sch'. (M P)

Page 2 ol 3



III Semestcr ( Mech:rnictlt linginccring)
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SEMI]STEIt -III

gee-:or i N,Iatl,",naiici

(

Course Prc:rmblc:

To enabie thc studcnl\ lo rpplr- the kno\\,ledge ol. Malhcmatics in various engineering fields by making
them

l' To undcrstand thc nrclhod ofsorving argebrtlic. lranscendentar equations and to detenninc the
lt,proxintale vtluc ol the dcrivative & delinilc integral fbr a given data using numerical
lechniqucs.

2. Ablc to e\fand rhe givcn periodic lunction delined in thc given range in terms ofsine and cosine
nrultiple of tenns as a rrourier series and to extremise thc-lunctiona'r using integration technique
and to solvc rhc panial difler.ential equation using dif]erent analytical techniquei

Couisc outcontes

On cornpletion oflhjs coL[se. sludents rvill be able to

l. Solve licld problcnrs in Engineering involving pDEs.
2. tisc lhc ()o1 llnding lechniques to solve pmctical enginecring pfoblenls.J l'o .ppr) Lhc c',uccpl oI nun--ri! r lnurlsis ru iindirrc rer:riie srr.engths and lveaknesses .,1'

cach colnputaiion ncthod and knL,\\ \hiLh are tnost cpplicalble tbr given problcm.{. Ii).applv Lhe rnal!tical tcch,tiqrr( to crl-rL-\5 lEriodic lLncti(,n a5; F-ourier sine and cosinc

5. Eslinlate Laplace .rtd lrouriijr translbrm inld z uanslirm.

U itI
Numcrical Mcthod-Solution afpolynomial and lranscendental eqrrations Bisection method, Newton_
Raphson nrcthod and ncgura-Farsi mcthod. Finite dirlerences. Rer;tion bctween opemtors, Interyoration
using Ne$ton s tbrrr,ar.d and backward dittbrcnee lb.nulae. lnterpolarion with unequal intervals:
Ne*ton's divided dillcr.cnce a1d Lagr.ange,s f'onrula.

(9 hours)

Unit II
Nu eric l Nlcthods-Nrnrericdi Di|rerenliarion. NLrmericar integration: Trapezoidal rule and simpson.sI/3rrl ancl l/8 rLrlcs. Solution of Sirnutlaneous Linear Algebriic llquariois by Uauss,s ltrlimination,
Causs s.lordan. Croul s methods. Jacobi's, Causs_Seidal. arr-cl Relaxation method.

(9 hours)

Unit Ill
Numerica,l Methods-Ordinary differential equations: Taylor,s series, Euler and modified Euler.,s
merhod5. r{ungeKu1r,, ,,"tr,oa ur.ri,unr, o.l","iJ:l#,r',lilili l"JJli,; llill JiJ",ilil,' ,fii"il'i',;"
Adam's predicator-cot-leclor trethods. partial dil].er.errtial eqequations: Fini iff'erence solution twoite di
dimensional Lapla\e equarion alrLpoission equariorl, lmplicit and explicit mlthods fbr one dimensional

Reg

'.ffi,sS#*'jIr|'SY' s{H

(



(

hcat cquarion (llendcr-schnridr and crank-Nichorson rncrhods). Finile dirference expricit method fbr

(10 hours)

Unit IV
Translbrm (lalculus-l_rplace 'llansfornt. propclties ol. Laplace Transform, Laplace hansfoam ofpcriodic lirnciions. I,inding inverse Laplace rr:anstbnr Uy,iitttr"ni ,r"it,oai, 

"onrotutio, 
tt"o,"_.E'alu.iion ol inrcgrals b! Laplacc transtbrm. solving ODEs ty Laploie''i#sfo,ln method, Fouricrnxnslbrnts

(8 hours)

linit V
Concept of Probnbirio -h obabiril)' Mass fu.criun. prublbiritl Densirl Funcrion, Discrete Distribution:Biootnial. I)oisson s. C ontinuous Dislr.iburion: Norrnrl I)istr.ibutior,. E,.lp.n"riiuf Oisr;Urtion.

(8 hours)

Relclcnccs:

l. P..Krndr.sam),. 1(. 'lhilagavalh). K. (iLrnavathi. NLrmcricai Methods. S. Chand & Company. 2ndEdilion. Reprinl 10 t2.
2. S.S..Sanry, Irrlroduclory methods ofnumcrical analysis. pLII. 4rh Edition, 2005.

;' IT':.r"ryii, Advanucrl Lrrgineer.ing N4arlrernatici. gth Edirior. Joln-Wit.y a sonr,
1. l1: !ri:\\rt. Jlrshcr LItincerint Mathenratics, Khanna publishcrs.35th Edirion.20l0.5. N.P. Bati and Manish Coyal. A text book ol lingineering Vrtii"_"ii"q Lr_. i- p"ublications,

Ileprirl. lrrlr)
6. Veerarirjlln 1.. lrrgincering Marhematics. I.ara l\4cCraw_l{ill, New Delhi.2008.7. P. C. Ilocl. S. ('. poft aDd C. .1. Stone, Inlroducrion to p.ot,ubitiry fl 

"o.v. 
Universal Book8. S. Ross. A Firsl f'ou.se in probabiliry.6rh Ed.. pearson EducariJn fral"l)Ooz9. W. Fellcr.. ,An I[tr-oduclion 10 probability Theor.y and it. Appfi*tiorr, Vof. l, 3rd Ed., Wiley,

1968. Sraristic

(

w-=3

Regisrri:;
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MltA- 302 Thermodynamirsl 3lrll0p 4 crcdits I 4Hrs/Week

Coursc l,rcllnrl)le:
l. understrud rhc applications oflingineering fhennodvnamics in rear rilb siruations2. Under.sland brsics ancl use oi var.iou.s lanvs JI.l.he,.,rr,rd"y,lo,ri.a 

--_""
J. I rr.rc|sr.rrr.l V,rt'or pL,\\cr(.)tlc\
J. Bru.rd, rr ll),. l..t.l(trt. tJin!,,t qrr:lrn Lic,r(rit\,rs
5. I nJcr..r.r,r,rilr lJr(. tl),.r,tro,h,t.rrni(. ot. \,,zzJcr.Lrrr.l LlitlLs.r.,6. I J.fnjr,rL'ir .j tlt,.br(iL5 nt srcrrrrr fr,r.l,inr.r
7. tlndc.standing lhe Stciur (.onLjensers Oper.tions and uses

Coursc Outconres:

B\ the end ol thc cotlrsc lhc slLtclcnls shall bc able n)
L Ljnderstand ilnd cuir ilppll vafious Jit\\\.ol.lhEr;nr,il,rnrrnics. Hc \\ill be irble to solve the problemsr.I:rr,,rJ to r.rr,,,rr, l:r s ot rhc tr.,o\ alni(s
2. Lndcr\rrnJ B,,ile|s lirnerion cnd its uses. He will be able to do boiler tmil lor prepa.ing hearhalnnce
3. [-lndcNtand iirncrion. types, utility of stcam operated devices like nozzles, impulse turbine,reaclion lLrrbine and conderrser. Hc will be able to calculate all ii"r,""al""ri. q**ities Iike work.clilciencics ctc.

UNIT-I
Basic ( oncepts & I_arrs ol lhcrrrodrnun)i(5: Bcsic con.epts p|upelt1. Equilibrium. State, p,.occss.
C)clc. Zcrolh h\! ol lhcfrnoci\rantic;. Hrir rnd \\,o|1, lr.ansler.. t_ir.r turu li ftrerroaynamics_ firsllar' applicd lo various svstenrs sleady Irow process, Iirnirations of frrsr raw of.r.hermodvnamics

(9 hours)
uNIl-tI
Second law ol l hcnlocir.Damics. Hcat Errgine.. Heat Reservoir, llcliigemlor, HeaI pump, Carnot,sC]-cle. statenenls ol'second lq$, I{eversibti rnd iueversible pr;.;;r;r:;;;;;;;"".e of second law.C:lausbus Inequalit)- . Entrop),. T-S diagratns. Araihble & Url""il"-f,,'l. *"rgy n"ailabilily Concepr

(9 hours)

UNTT-III
Propcrtics-ol'S1c0nl : l),,.c S.bslance, phase. phase_lranslbrolations, ib,.tnation ofsteam, properties ofsteanr. IrV'f sLllacc. llS.l S.pV.l,H. fV diisra,n. pruccsse5 (,1 vrl_,:,,r"o"rr"r*t ofa,.yness fiaction.[.Ise ol Stean] 'lrbles nncl Mollier.char.t.

UNIT-IV
Air standard cycles:
rcactive gas mixlure.

(larnot. Otto, Diesel, Dual cycles and their
PVT relationship, mixtur.e of ideal gases, pro

comparison, Brayton

(9 hours)

cycle, Non
ideal gases,internal energy. Ent Ip) and spg?fic heat ofgas rnixtLrrcs.

.iH#ffi*%r,

erties oI mixture

(9 ho'rrs)

0Ir. ".-tY" _'=-:t

(



(

UNIT.V
Fuels & combustion : Actual & theoretical Combustion.processes, Enlhalpy offormation & enthalpyof rerction. fir.st laut analvsis of reacr;ng. s)stetns. Adiabaric flame temperature . Basic concept ofThird La$ oIrhc.no.tlrrarnic,. Stearn fiUf",. fr,of f i"," Cf,u,]r. d;l*;#il.; ro reactive systems
are allowed in Examination

(9 hours)

llefcrences:
l. PK,Nag; Engineering Thermodynamics; Mc Craw Hills Fitrh Edition2. Cengel-Y;Thermodynamics; MC Graw Hills,Eight EditionJ. Kross & Porrer.Ihermodynarnics for Lngineer, iENCACE Learninp4. Moran, Shapiro ,Boettner principles of E;gineering ttrermofi,nari"'. Wit"y .tra"nt 

"aition5. P Chattopadhya , Engineering Thermodynamics Second Edition,OXFORD University press
6 Zemansky I leat & Thermodynamics , Eighr Edirion , Mc craw Hills India Education6. Achuthan M; Engineering Thermodynamics by, pHI India.7. R.Yadav Applied Thermodynamics, bentral publishing house Allahaba

.* k,{w-=,

'.Hffigry,
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(

Coullsc I)rcnntblc:
I. Knotr dijler-cnt machine clcnlents and ntcchanistns. conrposite rnaterial use instead 01.lraditional heirvy.
2. tJndeNland I(itremtlics itnd Dlnarrrics ofdil].crent inachjnes and mechanisms.3. Sclecr Sujrnblc Drives ancl Mechanisnrs lir., prni"ufn. offfi.uiion. 

'

Course Outco es:

I]\ thc cnd oi the coursc thc srudents shall bc able tol. I-anilinrit).\!ilh cornnton rncchanisms used in ntachines and ever.vday lifb.2. Abilit) Lo c.rlcLrlatc nrobilil\ (nunrbcr oi. cl eg."e.-n i-_ Ii"eau,niura JJim".ute .igia linl$ unal)les ol .ioill\ \ ilhin rlcchanisrrs.
3. .\bilil) lo cor)duct l conrplcl. (tmnshliontl and rotillional) ntcchanisnl position analysis.

UNll -t
Solidific:rtion or'nrcLurs. cr)srrlizalion . ( r)siilr arrer ,,rDorphous. LriI'erent tlpes oJ, bonds in crif.ferent

l,l:1.1,:. :li.].]]]1., 
,l )i \l.lllir,rr .,,,J \,(r. \,i,birir., ,,r rrrc,ts. Diflnreni li..r,r,,i."l pl.openies or.,rc,iirs .n. .Llr(, rl,.:,..r,,r:r rr rrrri:rl. l,lc 5lr!r !tr. lr:,rdn(s\. rlasricirr. plcsricirl. 

,V"ff*Uili,1.
Drctilirl. ftrcop. 

'arigrc 
erc .tnrrodLrcrinn to indun"rirl ,,,","ir, ",;;;;;i;,levaiting manulacruringmelhods b) ntan U iitclrtrcrs.

(9 hours)

UNI'T-II
(boling curvo\' rsornorphous. u1eclic. tutecloid . Ertcck)ici sorid sorution. peritectic and other phasecliagrlnrs. AIlo!ing ( hamctcris!ics ol tllu\ing ulcntcllts. Iron Co,tror_pf,*" diagram, T-T_Tdiagunrs. lvpc\ol ('irst Ircn. lypesol srllilt.*. i,."lr- Uf"rii.. 

"r"f,,,"J.,,nl 
Vir"n"fu.tic behaviour..

(9 hours)

UNIT-III
lleirr,lr(rrrnlnt.I ,t(tJl.. Br\cd ,,. ph.sc diasratn ancl 

.t_T-.f_Diagram 
the heat treatmenl ofvarioustrrctrrl.. Rt,J( rr.:.r L.,..rLrr...,rr.. .Jlt.rr.h(rr 1!.rt.r(,,,. , .. ..i: U,r,;)irg. fypes or Annealing.Nrx1n..lisi,g. \Dhcro(tisin!1. t,hrse Ir.rn,ronn.rrio.r Jit.. I,certir,... .;;;;;i;. Austenire, Troosrire.Bainile. IIur.l irnd soti Nlarlcnsirc erc. Lrs.f hxrJ(ni,rg. ey,,fairS- 6;.iii,,g, Nirriding, FIameha.dening. lon intpla,larion. htc. I Ieal rrea.,enl u) cles. Mcrall,g'ap,ic studies, bptical Microscope.lllcchl)n MicK)scopc.

t-lvr EA- ror-- iM,rc
l. _- I Tectrnotol

UNIT-IV
Deslru(tive arrd non-dcrl|rrctive re\tino methods. Tgnsjle test, Comprcssion test, shear test, bend test,

Sllt;U,'r":": ?l ,1,::11":: ::::, rm;"act rests,.Farisue *,,,, H".i",^ilii,y iist. rracture anarysis,\Dl Merhods. Dir'i'e'enr orooenies "r St""r. er,r]ri,r";;i ,:;ii;;i:'i;;",,'li',i'i l'i,',i"Ji.Vangarreselnd ir's a oy. Chiornium and ir.s alo)s. Ni.lg -Ji,trli"iJ-''"t

(9 hours)

(9 hours)

2L:0T: P

/k
L-,.' QX'-,,

V ---i7rednolo(f
,? (i'r P,



UNIT-V
Clrcrni(al-Anal).sis t)l difterent olloying elements ilt com,nercial metals, C, Fe, Cr, Ni,(o. Mo. Erc. DifIe|cnt.herrical rcagents, Equipments. Volumetric and bravimetric
test. Colorimetric methods, Oprical and spectrophotolnetric analysis.

References:
L V. Raghwan. Material Science
2. C.E.Dieter. MechanicalMetallurgy
J, P Chalrners, Physical Metallutgy
4. R. C.Rollason. Melallurg), lor mechanical engineels

Mn, Mg, S, P,
analysis, Spot

(9 hours)

W-s
(

(

:m&wp
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NIEA- JO3 Materi{ls
'Iechnology

2t,:0T: 1P lcredits 2Hrs/Wcek

List ofExperiments:

l. Metallographic srudies - Study of Optical nricroscope. Optically flat surface preparation,
etching reagents, Crain size- ASME no., nrjcro itructures, image analysis, ltanaaj
specimen,

2. Carbon, sulphur, Phosphorus determination, StBuhlin,s apparatus, Eggert,s Method in
different samples.

4.
llardness and llaIdenability test. Jeremy CoDy test. Sofi and hard Martensite.
Dift'erenl heat trcatment cyclcs using electric lirr.nace I pr.ogrammable preferaed ].Anncaling. Case car.bLrising, Normalising. etc.
Cravinletric / Voluntetric - chemical analysis ofalloying elemcnts like, Cr, Ni, Mn, Sietc.
To Study ol diflcrent instrumental method ot analysis, Spectrophotometcrs, Ditferential
Scanning calorinletcr,
Spot lest lbr quick assessment ofalloying elenenrs like Mn, Cr, Ni, etc.
Experinlcnts ,/ stucly ol' Non Destruclive Methocls, Ultrasonic test, Magnetic particle

:lspecli:]li ?tc pcnetralion lcst. Eddy currenr 'test. Radiogmphy T;st. C"upping l.esr /

(

5.

6.

7.

8.

Formability Tcsl fbr sheet metal.

GY=.

(

:k*&uyp

c?
t4

l/-.= ,. r
s,.l \, J
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MEA- J04 I M:;ufaciuring 3L:0T:0 p i -;r"dit"

Coursc Preanble:

j l: :i:1. 
,r: 

',,,n,r.urce 
rrrd rrceJ ro MrnLrhcrurirg processc\,. I o cnorr\( Jtn,,tr-. \.lrjL,u,loL'l IIAI(riils.3. fo aware the students about various Manuf.actLrring pr.ocesscsJ. TL, give lhent lrclrjcrl r:rousLu.cs. r . 

"r,r,",,, " 
i.",,';;,i;;il:'"; |;:i::'rffi llf ;llll;ij:::j:::

Coursc 0 tconresi
B) the end ofthc coursc thc students shall be able ioI. i hr I I.Jxtn .t, , ,,l.l.rrSirrcerrn! Vaterial_I lrlc plrrrc'l1l( \\oflinr lId (onlr.lltng l1rtinrurefs ot inetal tnllning ptocesses cnd the principlc
, 

s,o*rr.,,r J i,.nr.r,lliri prrr.rrnctcrs,,t ueldin! 
"_" r,idi6 PrwLL'

J 
rnrjiil'1rru,l)l( 

\\(ir.trn! inJ cunrrulling paramerers oflbundr\ and the process olmould

UNIT.I

:;;lxl: ,,li,t''il,,;l'xxi;,i ::::",,i:li:i:rd ruu)Jr,corr sands and rheir.propenies ga,i,,8.

"".,i,,s sh"ii,,,,rii,-ql'il;.;,,.,,.T;[,ili.:]lilHli:;JllJlli,illiTlliiilll 
lll,j;"r,,,,j;:, *;

\\elding:11p<. ot'!\cldir{.Cas uelding method. Various types of oxy-acetylene gas llames, Ca\c,rrrins. Flecrric rrc 'rclJi;. AC anri nc wetding.machine, ;; iil ";r.;;::i""s. flux. etectrodes,subme|sed e|c wetding. flc & Mtc netdins: 
-pre"";; ,,;t,;;;t;;:"';...,i.,.r"" welding spor.seam and burt werding; rhenlit ch..i.ur ;.i;i,,;; ;,",j;;':;j ;il;#;l werding defects &remedies along with saf'ety prccautions .

UNI'I'-II

TINI I',II I

(9 hours)

(9 hours)

( I)rrtrrrr MaJ,rnr: I,rprs ,it'p111(-15. 1,r.

"";'l",,nrio,".'.u,'"1 :,;" i;1":: i;i:l:.,.'l 'l"l 
palL'r'n rnakins palrern allowances;. pattern desisn

1b,gi,g;,.,,.;;,;;;.;rr#lil;r,"li.'i,"s;,,jfiI ;iJffL:.ii::,iu,,s 
fheoryancr apprication-or

,NIT-IV 
(9 hours)

Jlc.s r'.,,k. ,:. l)c...r.r,tj.n rrrJ Incrr,iorr o.f lro,:rs.c.. pl.o(es\ oj.shearing. pUnchints. piercinE.hlrlrji i'r: . rli,rrrrrirr,,. p., r., rir t. n,,r. h;r,,:. le,rcinc. errt .,,ing. .,,,,,i,,a. U*ail*l ,,rrring rnd dra\.\ ing:
ll:1...,,.r 

,1,". .rrrriJ,:,rr,.qrri,rrrerrr.,,rer1 <1". i.",. .,". k ;:;i: ... ;:;;:;ii.i..' ,o**. p,.cssure andtn$rr rcquroncrr. R,)ltinu: t\Dc. of Rollirg uperariors. .;;;i G;;,_" ul.rnachrnes andpro((s\: ioilrn' ot .rnr..rrrrrj .,:ctiorr f,lare. 
"u.f 

.'frJ",rll,o, .,,a.;i;;;;;,,;:":];Xllr",

'.'ffgm,m

I

,@I-/ UNIT-V

(s hours)

(

ta / s.t t:-.- 1u'
*\:: :;'/'



.Veril 
MJchi i,rl : llr.i,j\ o, lerhr rnuchines op(rariolrs d comDolents\tr.rp(r & tlsrn(r .trruducri.rr r,r rniltjng .r,rirairs ,1,,a J.iflir.]r""i, iiJi'l',,"

Ilellrenccs:
I. ADdeNon ilncl I'etro: Shop Theor); Mc Cr.aw Hills

1. [:*.j:]: ] I i:,,ri,"ru.lng n,.;J"',.;,; r,rr I Leam in g.r. Katpa-kjiar.p.oduc,irs E,;i";;;;;;;A,iib-i"i0,1il,,,,
1. S$,yf w.,rs-pi""fn"rogf

i: Il1;l i,S:lll'S.:.Yll:'l"lllii "*":s 
& svstems : John wirevj. x:i1l :ll:lll: *,.k,h"p,r*r.;.i;;;;;i[;i

7. t-tajm Choudhary: Wrirr,"p i""l iir"i,,, ri"l

1:p'rrF:gt.X*-,flS".g?p

,wolking principle of

(9 hours)

(

(

3r\
\r
,k,

lcYa"
,( o' '

*\..- ',

Sx;r
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(

l. 'l'o studv ol tools usrd lbr various m,
.,rr;..j",,r,,u.r,,.r',;:i;1,,,_j";l;]"]:lJ1;i.ili^il=*"***.,ud)incrirresapprica,ion:. ro stuLt) ot rhs l,uttu t l\,lJkin!,3. fu.{u,t),,r t\t.ml t:r.ring.r iirnplcrurnp,,no)t.1. TL, \trrd] ol'!us rvcUirrr
5. To \lrrJ\ ,,t difle|enr rvi[]in!r olo.ess('. lo \IrJ) r't'thr dic t xstinc7. Iir slud), and pcrlbltn vitfi;us operalion ol fbiging machine .

"fr.,""r[*

(

rE -rudELI,:*ffi'eil*r,

MIt,\- J0.l M:rnufacturing
Process

0L:0T: I P Icredits 3Hrs/Week

List of Iixperimcnts:

56



NIEA- J05 Strqgth ofttfateriat 2l-: l I:01, 3credits 3Hrs/Week

(

(

Course Prearyble:
l. Provide clear unclerslanding ofprinciples. assumptions, and Iimitations underlyingthe
- lnechanr(s ol-dclonnable solids in equilihrium.2 Appry above principres to engineering design based on strength, stiffness, and stabirity criteria.

Course Outcomes
l. Civen a physical situafion the

understanding ofthe p.oo,",n 
tt'd"'t' t"ot"o be able to develop a physical

2. The student should then be able to construct an idealized model.J. usi,,s equiribrirm. comDarih;riry. and fo;;;_i;ffi;ii,;; ;;i;n rhe student shoutd be. able Lo genelate the solution to the problem.4. The sludenl should be able ro analyze and design an elemenrUsing the above principles.

UNIT-I
Stress and strain: \tre\ses in rnemher,

"nur1,i' or.,,nii. ,'.;;;;:,: ',id;:T":'lji'l'-li'i: 
i1111 

r""oin5. normar stress. shear srress.

ff.11:.: j,1lJX?:[l: tj:l Xlii:r::r TTi'.]H:ilT#,1#g::i,ilT :ffi li"f ;ffi [
andsrressesducroinl;il;;,iff ,;:lli,1ilT,"'isxfi 

:[J":.i:;:,;ilffiirr1,xi",il,k*i1:rrormal and shear'srress. vohr's circ]e and ils appricarion to rwo and rhree dimensionar anarvsis.

T]NI T-I I

UNIT.III
'forsior iD shalls: 'lcnsional 

str.esses in a shafis. delbr.rnafion
and hollor\ transrrission shalis.

TiNIT-IV
Theorics of fhilures: Ma\imun Nor.mal Suess & Shear stress

l'j:ll.fl"":l ll,",r; vu*i,,,. oi.io,iin, ililH:;i.i
materials and loa(jng conditians.

li a 'oon'*'
*\,I:

(9 hours)

(9 hours)

circular sha1t, angle of twist, stepped

(6 hours)

Bcnding: purc hendrn!. sy[]netric member. delbrmttion and <tress. bending of composite seclions,tccenl.c Axiat loaJin_. \hea. forr:e and BM diagrarn. relati""*fo 
"r""* il?al .lear and BM, shearslressL's irr bearns. sLrai, tncre\ in hending- b"rr..,i"r' 

",:-niL,r.:,,8#;r; ot Elasric CuNe.Muc.ulJy's rn(rlrod crrd Alea rno]nenL rnerhod for derlecrion ot.be-#:_-. 
**.,-,

theory; Maximurr Nor.mal and Shear
application of theories to different

(9 hours)

r s64.?l'#'#"i;tn'' R)r'-:=,
\_/* 

-",
:.*,. .



UNI',t-V
Colunrns clt strut\ : Slahilil\ ol. Str
cunAitious. ft,rntiiuc:. i,r;,;;,,.,, " 

.)rrucr!rcs. Ilujcr's Ib nuia lin. colunns with cliff.erent end

(

(8 hours)

I{clclenccs:

l. llccr.lrl,. .tohnson \,lechanics ol.lvlatcrials .Sixrh Edirion :Mc Craw Hills
i l]:ll ,,: \.,:,& \t.h;i.r ( trJrJr:srr(n.-r,),,r.V,r.,;rr,, wir.,- '""'J. r\,lril,: \l!. . ltt ,,t tn:.t(rirrl,:\cL.unLl I (l.rir,lt \4( !ra\\ llillsJ. Nash Willitln: Schrurr's Outlinc Sc,ri"r: lurf, f,lit;",, it,e,rg"th of MaterialstMc Cr.awHills5. Singh Arbind K; Mochanics ofsolids: pHl
6. \.rrllL Srn,rlr. \[<IStlt ul \jiltefiil\: Klrrrrrn l,rrb. r\ \ r\,:r,r.,,r,r,.rJr. Slfd)!tlr ,,t n.rcri.ri\OX,ORIJLI;vd.il) pres\.fhirdl_dition_8. ll \ Ji.r. .r,r.t.,lII,r . \[.-1I,l,r ol ,r]lcri. s . l)rr. )tfl l{i;

ba
"tffitru##r"

(
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MtiA- 305 Strength of Matcri.rl 0L:0T:ll, lcrcdits 2Hrs/Week

List of Expcrimcnts

l.

1

1.
5.

6.

7.

8.

I:lTil, , SrJrdrlit lerr\ile fesr on \4S and (.t r(sr spccirnen
I o p<rlo n dirc(r'cR,s\ Shear test orr /\y'S arrd Cl specitncn
fu lr.rlon,, tr.:rnsvcrse berrding te.l oI woodcn heams to oblainlo nertdln fgtiguL- Iest

with the help ofUTM

modulus ofrupture

To perfbrm Brinell Hardness tests
To perform Vicker liardness tesl
1b pe|iblnr lrodl(_-harpy test
To pertbnn Rocklvell llaRlness

,/ "€',+t -==)ffi' v' -=:>(

59

( ss5
I lubt $!rE

\',
I

\t1-\r.\,'Lrr,.



MEA- 306

;X;,."t 
n,ei**i,e 0L:0T: I P Icrcdits 2Hrs/Week

(

Course Preamblc:
L rJL-.', rlr t( \t..i. \1.f,,:.r.J\.r...,..rl(.)
: ,^ . ,,r , r.,r .r,,.,;.r,,r rr.r.n( t,.rr.rrri.,.r. ir.,r(... hl( | r . .... sr. ..t,r. . J,,,t, (.r.i.,,r.., Ii,\-r r.\rl(,.{. lltrr''rr,,.rrr,:,.r ,. I.r.i-.-, r,r,t 1r"n..,,p, ,n,r,,,,r,, ' .'''
5. llV,\( .! rr\,,!.i,;r \

f. V;rro:,r.1,r,r,r,...,,t. rlrrid rransport

-. r,plr.jrl r.rcth.,J, rJr ll,.\\ \j\r,ililalrorl8. lurtltlunr D\n. Ii,.\
9. (ias rh nlnriis

List ofErperiments:

l'o determine volumetric and isothermal r

r" s,,,d) 
"; 

;,";;;;;.: ;;;;;;:]ff'""|i:iencie. of a sinsre s,ase compressor.

to.lelcrrrrrDcrolurnrlr.icaD,l i.otlrc nillcllicieneiesofatr_rostagecompressor.
Tu\r,rJ)',t rjitrercnr l)pcs ot.hurlcrs a d lheircla\sifi(arions
.r 

o \lud] ,,, Ltrllercnt I) fes oj higlt pressure hoilcr\.
lo detcrminc rhe perlol1nance ol.boiler

] :lllll.ll,ll* ,.",,"*rn s. p) romercr.\ rnd r hcflnoBraph) .
r nfl r)rocoltljL \. I crtlpet.rturc scnsnfs.5tuar nndcalibratiorr.
I o \luJ) r.lld (\puritret)l\ ,rn ORSA I rpprralus.

Experiments or calorific value ofaiffeLiit tLels and analysis ofexhaust gases.

V.-
*n,K

fi"=s

I-560 fi Um-sty of ledrdod!r f5,l Sd.E SdED (l| p)-

(
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MDA-307 Self-Study / Cl)
Seminar

0L:01:II' I credits 2Hrs/weck

(

Coursc l'ra:r nt b le:
.l.o 

intprovr: the ntitss conlnt nication and corlvincing / undersunding skills olstudents and it is to

sive sttr(lerrt an oppofltrnit] t() cxercise their l ighls to express themsel\'es' Evaluation !vill be done

by assigned l'ilculty based orl srollp discussion and poNer'point pNscntation'

Coufsc Outcontcs

l. ,\nal\ Lical lhinLing
2. l.irteul lhinliing
3. coislnrcli\eargunlcnt
4. Comntrnicalion skill

5. Prcsenliltionol'vie\\'s

Thc nialin Preamblc is to ilnpro!e the mass communicalion and collvincing/underctanding skills

of stdcnts. And 1() give the sludcnls an oppoflunity to excrcise their rights to express themselves'

The evaluation will be done based on their presentatio and group discussion.

/+;or/-.

rk

61
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(
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(f=
(

Memester ( Mechanicrl Enginccring)

f \tdi,";," r,,

100

thd
1lIid

llnd

Qu'tz /
l, I

6tt .]0 t0
J .l

60 JO IO .t0 20 t50 2 I 2 .t

J0 IO .i0 20 I50 2 I 2 IUE\.s{ | fl,,r \r".,. ,,., 60 l0 t0 l0

30

JO

20 t50 J 2 .t

6t) .]0 t0 20 t50 J I
20 s0 

I
2 ItrrL'ro.t,^h,ru,,.r l'o be compterE iGffi ters--rnesterbreak.ttseva-liiliio-iGZiiro-

ug 1!ucu tn ntilt sernesl
300 rsu I 50 Itu 100 7s0 l3 2l t0l 20

/b7'4r/ &t ,

* li, ',

$.\-

1**ffiryr,,
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SEMESTt.]R -IV

(

(

Coulse l'rexnrblc:
l. fo untle|slatt,:l lhe hrrsic princiPlcs ol Ener!l). i1s availabilit)' and its cconomical nlilisation'

2. lir Lrcquirt prollcierrc) in usinu & clrliLrraling rrtriolrs cllcrg).
J. 1o untJtrslalld thc pr-oblertts in socictY lorlards cn\'ironmcnt degradation due to conventional

energ),.
4. Sociel). Ethics & I Iuman values regarding errergy.

Coul.se Outcomesi
SrLrdcnls will hc able u)

l. ilndcrstund thc litndancntalsciencc and engincc|ing principles r'elcvanl to cnergy'

2, Llndersturrd thc rclntionship bclwcen variotrs cnergy. char-acteristic. ptoperties and its

economicnlusc.
3, Processing ancl energy clJlciency achievemenl.

UNt'l -l
Sourccs ol Encrs),: Iiene$ablc & Non llener'able. Iiossil lirel- Biomass CeotheDnal, Hydlogen, Solar,

Wind. hr dftr. nLrcLca| sour'ces. 
(9 hours)

U NIT-2
Segnicnls ol_ llnvir(rrrrtcnt: At0losphcre. hydr'osphc|e. l-ithospherc. biosphcre Cycles in Ecosystenr _

Water. Ca )(nr. Nitrogen. Iliocliversit)': threats and consclvatioll.
(8 hours)

UNIT-3
Air Pollution: Air pollulants, classillcation. (Prirnary & sccondary PollLltants) Adverse effects of
pollutants. Cuuses oi Air polluliorr chemical, photoclrerrrical' Creen house 

-etfoct, 
ozone layer depletion'

acid Il.ain. SoLrncl Pollulion: causes. controlling nteasures. measurement olsound pollution (deciblage),

lndustrialand non - industrial.
(10 hours)

UNIT-4
Water Pollution Water
lndustrial water effluent.
contlolliDg nleasures.

Pollutionr Pollutants in water. adverce efJ'ects Treatment of Domestic &
Soil Pollution Soil Proflle. Pollutants in soil. their adverse effects,

(8 hours)

UNIT.5
Society, Ethics & lluman values lmpact of waste on society Solid waste management Nuclear,

Ther;1, Plastic, medical, Agriculture, domestic and e-waste) Ethics and moral values, ethical

situationi, objectives of ethicslnd its study. Preliminary studies regarding Environmental Protection

Acts, irltrod[rclior to]altle edtrsation. selfexploration, sanyam & swasthya'

BEA-.101 Ener'gy. Ecology, Environment &
Socict\

3L:01':01' 3 credits SHrs/Week

'.u5$Hffij'
@bxas /'

Ll[rcti,'I lr' ]irlrrc cotrqrtion. sclfexploralioll. siln]am & s\ aslh)a

V //' (9 hours)

V 1 / -/) A,ed6rd -/-> /J* a/t .l?yY'-... -.. , '



REFERENCES:
l.llan.is. CE. I,richa.cl \..1S. Rrrbin's M.l. "Enginecrirlg Ethics"; Cengage Pub.

2. Itana SVS : "hsscnlials ol'Ecolog) and Environment"; PHI Pub'

l. Ilaynold. GW "Ethics in infb nirtion '[echnology": Cengage'

4. Svakumar; Energy Environlnent & Ethics i!1 society: TMH

5. AK De "Environmental Chemistry"; New Age lnl. Publ.

6. BK Sharmt. "EnvironrnentalChemistry": Goel Publ. House-

7. Bala KrishDantoolth) l "Environlnenta, management"; PHI

8. Cerald I(icly-. 'In\ irollmertal Engineering" ; TMH

9. lvliller CT I R: liv ing in the Environment Thomson/cengage

10. Cunninghan wP and MA: prillciples ol Environrnent Sc: TMH

( I l. Candhiii lvl.K.- My experilnents rvilh llrlth

=:^
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MnA-{02 IDstlunlentltion & Control 2L: l'I :01' 3 crcdits 3Hrs/Week

Course Prennblc:
l. 'fo undcrstand the basic principles. conslruction and working ofengineering mechanical

measLrrcnrcnt scicnce.
Io acquire prcliciency in r.rsing, caliblating various nleasulement syslems.
'lo undcrsund the problenrs in measurerrent system and develop the competency to resolve the
problenrs.

,t. i-o kno\,all the nreasuring instruments arld to measure different parameters in day-today work.

Course Outcomcs:
l. n ter Soing thfinrgh basic sluc]) ol generalized nreasurenrent system, students will be able to

undeNtand thc stcpwise rvorking ofall instrumcnts and will be able to find out the output factors.
2. They will be ahle to know the impo(ance ofall lhctorc afl'ecting on output ofinstruments i.e.

etrots.
They can suggest some points in the design & working of instruments after studying the basics if
nretrologr',
Studenls will be ible to dit'ferentiate bctween all types ofmeasurements i.e. Direct & indirect type,
contact & non-contact type as well as they can design the components with provisions oftolerance
in rnanu l'acturing.

2.

(

(

3.

pressur! ditircntial nretc!} orilice nreler. venlLrri rrrcler. rota-mcter.

-1.

Iinit-l
lnh.(xlIction t() instrumentiltioD systems. c]nssilications. fLnctiorlal elerrents of a measurcmcnt
s)stcr11. \trndurds unI calib|alion. stalic perlbnnrnce characleristics, measLrrement errors and

uncc rinlir.s. LrnLrlrsi:. scqLrcnliill uucl |andonr !csl. specillculions ol instrLrmenl static characteristics.
dalr xcqrisilion. rc(luetion. dirl0 oullincr Llctcclion.

(e hours)

Unit-2
f)\'nnmic chnmcteristics ol thc instrumcnts. tbrmulation of system equations, dynamic respoDse,

compcnsation. rnd pcIiodic inpLrt. harmonic signal non harrnonic signal. Fourier transform, response to

thc lrLrnsicnt inpul. r'csl)onse 10 riln(lom signal inpu1. ljrst and sccond order system compensation.
(9 hours)

Unit-3
Introduction to instluDrcIt systems- (a) Ternperalu!e mcasurements, thermometry based on

thermrl expansion. liquid in glass. bimelallic. eleclfic resistance- thernrometry, thermocouples,
thernistors. dclccrcrs. (L)) pressure and velocitl measuremerrls. baromet9r. manometer, dead

weight Lester. prcssurc gauges 0nd lransduce|s, dynamic measuremenls,(c) flow measurements,

(9 hours)

- Reat r

".ffi##.m3'
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Unit-,1
Slmin gauges- strein irncl slr'css nrcasrrrcncrls. clcctrical circuits, compensations, motion
tolq!rc nlcasL[cnlcr)ts. (lisplaccmcnl lrcasurorrenls- potcnliomctcrs. linear and rotary
dillcrcntirl lrrnsli)rnlcls- vclocil) measurcrrents. clcctromagnctic techDique. stloboscope.
tncasrrrcnrcnl ol lorquc on rotcling shatl. po\lcl cslinration frorr rrtating shati.

force and
variable

Ioad cell,

(9 hours)

Unit-5
Control systetDs. open loop and close loop control, mathematical modeling ofdynamic systems

mechanical systems. electrical systems, fluid systerns, thermal systems. transfer function, impulse
rcsponsc lirnction, block diaglams ofclose loop systems, system modeling using software.

(9 hours)

(
lleli'r'cnce:

l. Nal,rI B.(.C'hxudhar) li. K.
ilt.

:. lillhrrd s. I igiolir & I)onill
ntctriUtentc t1\.

Instr!nrentalion measurement and analysisTata McGraw

E. Beasley,.lohn Wiley, TheoD'and design ofmechanical

(

S^I-. =-r.

l*,sffim,,p
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I Istrunrcntiltion

List of Experiments

LTo cletermine the t'urlctional elements ola rreasurement system.
2. 'l'o Stud) ol'Dynanric characteristics ofthe instluments
3. To Sludy ol_TenlperatuLe measLrrcmeots instluments
4. To Sludy ol'strain gauges, strain and stress measurernents.
5. To Study ofControl systems.
6. 'l-o Study ofoperl loop and close loop control systems.

Q#.'
17 <ts

(

( V
Rq[strrr

f SiF S tn&usity of Te(]toL,rmrt l.haica, 9jlrcr SeJ,6. (M pl-
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(

(

NIE.\-.103 'l'hcorv of Mnchincs 2L: I T:01' 3 crcdits 3Hrs/Week

Coursc l'rc.nrble:
I. I his coulsc ainrs at the lirndanren!al science ltnd engineering principles relevanl to

nlachincs.
2. lhacoursc\ill prcs!'nts\slcrnrlicrpjrl)achdsli)rlhemechanical rorking olmachincs.
J. \'iuioLrr nraehlne r\olliilr! principlus :lnd hor to laise thoir- clllcicncr'.

Coulsc Outconrcs:
SlLrdcnLs \ ill bc ublc to

l. t ln(lerslanclthe llrrdrnrcnllrlscienc. rnd engirrcering principlcs r'clevant to machines.
2. IJnderstand Ihc rclitionship bcl\lccn dyrarnic and static lbrccs invo]vcd on machines.
J. l)rlccssirrt and cct)0ornical dcsi{n ol machincs.

tJnit- l
lntlorlLrcLion. kincmaLics and kinelics. mechanisms .tnd machines. dcgree ol fieedom. types of motions-
kinerlrlic conccpl ol linl<s. basic lcrminolog), and dclinitions..ioinls and kinematic chains, inversions.
absolutc arr.l rclative nlolions. displaccment. vclocitl and acccleration diagrams. dillerent mechanisms
and rpplicrliors.

(9 hours)

Unii-2
liinonratic srnlrcsis ol linla-rlcs. d)namic notion unirllsis ol nrcchilnisms and machines. D'Alembelt s

principlc- nLrnrbcr s)'nthcsis- licc bod,u. diaglanrs- l(inenlatic anci dynalnic quantitics and thcir
relationships. u rillvlicirl nclhod rnd graphiclrl nrctho(1.

(9 hours)

Ii it-3
Canrs. ilrho.luclion. classillcations ol cams and tbllorvcrs. nonlenclalLrre. analysis of cam and lollowcr
nrolion. inalvlicrl cnrn Llcsign \\i1h spcciflc contoLls, plcssurc angle. radius aDd undcrcutting. motion
constrnins and pr'ogranr. criticrl path nrotion. torque orl canr shali.

(9 hours)

tinit-J
[\^rcr rransnrission. kincmatics of belt- pulle). tlal and v bell. rope. condition of maximum power
transnrission. cl'llciency. liiction. liiction devices. pivol and collar-s. po\\er screw. plate and cone clutch.
blakcs. classitlcations. bocli. band. internal artd external. liiction circle. li iction axis.

(9 hours)

t rit-5
(;crrs. lr\s ol lrcaring. chssillcation and basic tcuninology. hoth proflles. kinematic considerations.
lype! {)l gelrs. sPLrr- bc!cl. \\orn- hclical. h1'poicl cte- (lcar'l'fains. Epicyclic. Compound, balancing-
static rnd d) nlrnic. irr selrc./ dillcrcnl plancs. Inlroduction 1() vibrution- single degree of liecdom.

(9 hours)

-' Re{tstra?
ga S;!tA s1 t,,l:" a oi TeTF lel'qv
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llelerencc:
L Il.L.No on.kinenralics& dynantics ofntachiner).Tata Mccraw Hill, ISBNl3
2. A.(ihosh &.\.iv1llik. l-hcor.r,ol Mcchanisms and Machines,EWp pvt Ltd,lSB
l. llao.lS antl Dukkipali: Mcchanism and l\4achinc fheoryi Neu,Age Delhi.
4. I)r..Iiglish L.rl: lheoq olMichincs: N4erropolitan Book ( o:

Delhi i.Chosh.A..Mallik.AI(t lheon olMechanisms &
Machines.2(i:-

(

/ .'l rt,
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MEA-]03 Theorf ol Machinrl,r 0L:0T:Ip I lcredir;- -T 2H;week
Lir

t.
2.

4.
5.

6.
1.

8.

t ofExperimerlts

-fo 
srudy oflam and tblrower and finding verocity and accereration offorower.I'o. Study ofslider cmnk mechanism

io. SrLrd) ofditferenr linernatic Deirs
C^enerdri.)n ol ir)\olule teeth prodle forditferenr 8ears.

;iJi:;l',t"* "' Inrerlbrence and undercurtins orioolh (bv

f::illl, ", Yl11,*.lic Erllcr r\hire usi,,su),oscope.
r o :IrLl\ \or k ,r.l .,1 lJilt'cll]nrirl Crrr Mechrnrsm.l ,.lU,I' \\orl.in:,.,t'.,r,n rrr,l nfunel cliclr:lc lciu.[:lir tncchdt]istn using.

( €Yb

"l***ffir*rry,
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Colt sc Prcirnlblc:
I. li) ur)dcrslnnd lhe sll1rctUre und thc propct.ties ol.lhe fluid.2. lo undcllstnnd thc bchar.ior offluicls at icsl or ilr ntotion and the qotnplexities involved in solvingrhc tlu i!l llo\ ptljl)lenls.
3lr'orrtLri,crcnrr\pcor-pl1,r)rc'rrsrcrrlcdro,uid,o*irrpipcsancidotheprototypestudyor.

diillrenl t\pc {)l nlrchiIc\

Cotlt.sc C)utcotncs:
l. [:xplain the conccl)r ol'iluid. stabilir] o,.boclies in l.luid and diilcrent types offluid flows.2. Llsc Bclnor.rlli s thcorem 1() solve basic problenrs involving pressure losses through pipes and pipc

bcnrls rnd irs appiicaLiop

f .,. 
l,)ll].].i ll: ll " ll.r.L'o l'Dirnensi(xrat Anallsis rechniques and dirnensiontess pararnerers int'tUtrt t.(1tJnt...: li(\,tolJ5 nt,rrrbcr.: M.Lr.lr rrLrrrrhcI

{. l.eiln tllc conccpl ol polcntial llo\\,. viscous florr consider.ing viscous forces

Unit-l
Introductiotr. lluid rnd thc continuutn. lluicl properties. surficc tension, bulk modulus andthernrodvnuntic pR)|e(ics. Nc\tolr.s larrs ol viscositl, arrcl it.s coelllcients, Ne\.vtonian and nonN..\ronirn rr.irr\. hrd*r,.rLirs ancr bLroran.. nrera ccnl;r ancr u,.,io."'rui. neight. sauitity or:floating

(9 hours)

U ri1-2
FlLrkI kinenrarics. I_rn!r.r!ian anrl Lluitrr.ian mr.rhod- descriptiorl ol.l.luid ,ow, stream line, path Iine andst|ca]i.linc. tlpes ol llor\ and tJpcs ol nrolion. local and connectivc acceleiation, continuity equation,potcnlial llo\\. cit.culalioi. volocitr potcrtial. slream lirnction. laplace ecluation, flow nets.

(9 hours)

Unit-J
( FIuid.d)'narrrics. systc,r and contror vorumc. Reynorcr t.ansport theorenr. Eurer,s equation, Bernouri,sequalio,. ntonlentum and Dome,r ol'rnomerrtum cqu.rtioir. thci' applications, forces on immersedbodics. liti :rncl drr91. slrcurnlinccl rurLl blutt boilics. florr'ulould circulo,iii.linder and aerofbils.

(9 hours)

Llnit-:l
Flo\\ rhrough pipes' Rcrnorcl nrnrbcr. ranrina| and rLrr'hurent [ow. viscous flow through pararer prates

ll]: ] l;l: )"'].i.)ll,l( \ c(t,,..,ri,,r . pr(s.r,rL !,oJr.,l. trc.Ltt to* irr ,,,,ir-,,t",,, r.ln*, ou,c.l." equurion,).rc .rtl llut,) r. of I,,..r.\. h\JriItJii d rd ( \.t.-\ t,.r(ti(nt. pip\.n(t\\,,r1(.
(9 hours)

Unir,5

MEA-.10.{ }-luid Mechanics lLilT:oP 3 ".",lits J-jrl.s/Weck

lnhoduction to boundary layer theory, description of boundary Iayer. boundary layer parameters, Von
conditions, boundary Iayer separation,

propcrties, normal and oblique shbcks,

Karotan montentunr equation. laminar. and turbulent boundar.y
ible flow,7Mach nunber. isentropic 1low, stagnatiori

Fanno ar\\ttevlgigf t;ncs. flo\\, through nozzles.

r16ri oa Tedlnolog!

'"1fi;;-sd6.19 
'9'hcti ir " PJ.'---- ioV'=-=t
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(9 hours)

Refcrence:
l. \4assy [:].S., Mechanics oltluid, Rourledge

Publicalion
2. i.sharncs. Flrrid Vechanics. lara McCraw Hills
J. Fluid Mechanics- Yunush A. Cengel. John M. Cimbala- TMH,Delhi
4. l.luid lvlechanics and Fluid Power Engineering - D.S. Kumar- Kataria & Sons _
5. 5.A text ol fluid Mechanics R. K. Rajput S. Chand & Company Ltd., Delhi

(

( luffiwp
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ME,\-{0.1 lluid Mech:rnics Ol:Or: tp I t creaG--fZnrsMet<
List ol Experiments:

l. fr derenn,ine rhr: rnu._centric heighr ot.a ,hip model._. to \c,.tt) lnrpul\( VurneILun] princiDlc.
.1. 

'l o rrlibr.cre c Venturimeter and studi r

4. lo calibrnle an orilic(_mercr the variation ol.coefllcicnt oi.discharge.

5. lo I tow ntcdsurclncrt u.inr lirul tuhe.
6. T(, d(telnine tlre Irldlaulicioclficients rt c. (.d and Cv) olan orifice.
]. II L:l:lTl* ,n: .:,rrfic]errr ot di,charlrot.a rnourh piece. 

- ":.
o. rr) s lJ) l,t( \a rli(,n ol-jiictiorr thctur t.or pipc I.lo\ .

(
?t-w .-

'=--

(

- Regtffi
$ S{! i t nh,lrrty oa Ldrb|a!

e i.adlcai Screncer Sehon (ir p)
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(

@-i!s-r ,\,IaDuInclui.i 'l echnol

tlnit-2

Course l,reanrble:
l_ lhe prirnary ob,cclive olthis co

^ nrrnurrr.'rrrrirr,.: nmihi|lc lile,.,,l,t:t':.],1.'o 
htlf,ll'" tludenl sain Ihc knowledge aboul rraditional

2 Jo rrrr.r.r'.tcn,i rr,r'i,..,,,,,i.,,,,.,1. "l"l 'j' nrilJirrs Erirtdint 'rnd welding machines.
..i. r,, 11111...1s,,.1 r ;;;;,,,;.: ;i;; :.:l ',rrr,rr,li uied ,,rr rhese machinc\

asurenlenl and process of measurement,

Course Oattcomes:

I lU.:l,l,i 
rhc,tiricrenl curnponerrrs arrd operctiorrs ofrradiLional machinesr )crccl 0nd appi). (iitferenr rnanulacturing p,"*..;;;;;i* ;;;;;"r,.

Uni&!
Arrltllsis o1 I\4rehining process(,s. inh(currn,s rorcc:. curring fluirls, l.o,,ur.'o,tlft':]ll..'n'' 

geornelry. lool rnarerials. wear. characrerisrics,
maclrir)(s. dc\;!n ., n;:.;;;;,""1::'::;, -u] ,""""f ruols 

. 
broachints operation. rlpes oI broachine

rini.hi u p uces.r. , ,;,;;;;,;.: ;;;;l;;::i::ffi 
"i,,:if 

li;llii,icrrrser 
rhread s,r#;;;;;:.;;.i

(i(.rf r,,.r.,lr ir .. ,\,,. .,,r ,:c:r,\,.,t.,n.,rt
11r,,rr-,- lH(hr,. -r:rr r,..r.tr.rrjrrr,. -.,.:'],i:li: 'rirrircnt rncrlr'\,sur gealprodLrcrron.gealcurringon
shrl';.,, .,,.,, r, .i. , ,,. .., i,,,.. *,: .':i1"i,l r,rrcrr'' '1. prirciIl(s ol s.,nr.iio,, or.urr*". -'iouuj,,"s.
sUir.hlr jc.r rJ..:,lDr(,rtr. . .... .,,)t.lrr,r.,b) .lr.rrirr; arLJ;r.LI gr.,rrJing. roollr profile g;i0;;;;.

(9 hours)

(9 hours)

UDit-3
l)l:.:ri,. ro.r., ,..iri,,,r r,J J1t.r\liL )alerirl\. I o,tlJi,,t Inelh,,d_rfloLrlrl llt. trrn.icr InotlJi,in-!. c\trLtsio
fcrr)rofirn!. \cl.iin! (){ plxstics. 

n nrcuiding calenclaring.

(S hours)

injecrion mouldins. compression
l)lo\\ mouldinS. lanlillating and

( (9 hours)

Unit-4

l,]:l '",, : ,l Ir,r,r,r,rrr3 J,r.,,..u.,1,,. iIrr.Ltrrr,i,,,r. .,hr ,iv(. jer rrrcchinirp
:lcJ:,r 

,,,,,,.,., rrr:.rr rrir,-,:. ,.r".,,,, ,ri..r,,,,,.-' .', ;:,;l:::': l-.: ll"chrnrrrs. urrm.onjc machining.
rrr, cr r,, ; ;.; ,", ,^ ,,, ,.i,,,,1,.'','.,,, ji:,1,[;,. *.t,,'r,rt;,,::i,:j]J,.,[:::, ]Tr,i,i"s. 

r.,.,. 
'i.,i,

Unif-5
Extrusion. principles. hot and cold
saw. circular saw, lntloduction to
programming. fLrctions. coordinate

e\trLtsion
numerical
systems.

proceSxr. tubc.c\trUsion. saning. porrer. hacksau, bandcoDlrot rncchinillB. NC Machine-rools. NC rooting.pan

v ,b'
- Regt*rar

I Silla 9l t htu6r9ty ol l€thrrdiogt
A Medir"! Scl..",v *h6r; (rl d)

2l;1TfiP
3Hrs/Week
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Reierence:

] []1";l,l #fllii,l'!#t,",fr',',,"",e,rce.Fwp p, L,d.,sBN 8r 850e5 85

-i. c mpbrtl .r.s . prir : ," -;:;;;;,lll""la l'ublishes. tssx s t z+oq oqq i
I (MIIllanJt)L,ol '-'r"'- "'"''r raclurlrr! \4aterials itnd Processes

wP

' ftatrt
i1*#ffi*H:1mc'

-j. Rao 1,.N.. ivlanulhcturing lechnol . fara l\4ccmw Hill

(

(
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l,l :r n u I a ct u ri n g Teth n<r-- 0L:0T:ll,

List ofExperimentsi

I J" ),,'lt ,,, d:t-t.er(nl rnerhud\ ofBear prodUClion.l. lu \.rr,l) .'l (litl(renr,lrjn(lin! .iclrincs.
-1. To SlUd), ol'tlocessing plastics_lnjection Molding..l lo \l.r,l) tJr(, .rnUtr(rrrrirE ufdili'crenr nrerlr.ds-ofge:rr..
5. 'lo:lu(t) {,J'lt,,l .rnJcolLi c\lrusion proces:es

fu ==,-
(

1ffiffiH#p

"t:,l.lI;., 
', 

.,,:
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(

(

Epi, lq.l ],!!rtte-lrrr_-_ 

--_-iZ@Coursc Prcantl)lc:

jll 
l]lll i;;: l];iii,,r 

r,,re ,!n,r (^n/c^N,t N,irh parric ular rbcus on engineering product design
I r o rlcr rlop a holistic r. icrr ol.it

nrctho(l\ lilial conlpetcnc\ in engincering desigrr by nlodern computational

] ,1, ',','. 
,',,, .1r,,r .u,,r:.rr -:c.,rrrrrir..rr,r.r. ir.i t,ro\ i(tr rh(,,r(ri(.rl br!k r,,und of.(.AD/(,AVt.-vy tntrtdUce ttapid prototyping rechnioues.

Cour\c Outc(,n|0\:
.\ lcrnrcr \ill be nhlc 1o....

] il,..'ll 
,,. ll" i.r.rt,r,rr.r r..r,,Jri.. r,..t,,riq.r(\ r..f !(,,,nL.rriu ,r,,.t..triD!.

,lrl 
rr,11 r , r . . . r r r , 

. , l . r r r r,\iL i.. .r,,r. .,I.1 rr,,,,,,,r..-,,rr.,1. l'\lrit( !i,i I,r,l(t ...,..r,,.1 
1,.,11 , 

, r. , . i: . , 
r r , r r I . 

, 
, 

. , , : I 1r16rj.,..

.' L ..r. t.,j lt,, tl t.;,t: t ,, l.\,jtrt! .,,.,,..r,D,. r.rrrt |cCl rile;r1r1.lir,rti.,n,

Rolc' ol'contpLtrcrs in (lcsis| rr(l r)rr,rLttiLrLt.(j. lrrr\\ing software. conliguration. filnction andl.i.t :. ..,*,,.,.tr,.,.r\r1...,,r.,.,.t ....,, ,,,...,,.t, .r,,,.;*:,,J.r.;.;*'' 
,.r,",

\lrrl.r\( r,,"t(,t: -.. ..,,rc :. .1 :r,, t.,..r r

fflllll';ti 
ic rei,rcse,,ra, ;; ;;;,,i.:ir;';;",:l:lI:l;:'",:;:l'':i[.,::''Iffir'ffi;flt;:,1:"tili

crr:irr'-.",r:i .r,',,J.L,r.r.r,l . ( r,rult Lh.\rt"lrlr(nl. irr r qIt. ,;.,"r,r' n"r." 'r.,,11"rin3. 
desitsn b)

]::',]l].. 
t,',, r,:Ltc,in: h,,1J.,r r.Tr.:rrrliur...,"rr,i.,,,rii-,,l,,L"ii,,gi"lo,,r,,,.,,u. 

roti,l!e(rnLill \. \\rLI r!-l)fcsrnrrrrion. drriun .i,'""s;. p,,,,'"i:i,(ii:i';:;1il::..ll:iil ):i:i:jl;i.ijii:Jliljl*i,r,,-,._. ,.eatures recoverv. etc

llelelelce:
i I ,u,r.rt I ll t,..rIli V. r ,,rrnLrl(r:,rrphrt c. lt. ,ticc

it.:.ll lrr'.rJrir.rz.. ( \l)r \\4 I lr..,,ir :rrru pr..r. rjrc.l\'lc(;m\ ItiI
I \'lc nrohllD ( . Bro\ ne. (..,\ I)./ CA N.i l,rincin

l']cir\)n Iillr.itri()n \si.rl Il. /

e-$ fij=
(4

*
..,?'\
\1or

s- praclice and manufacturing management,
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[IEA- 406 Sofhr! re La b ql,or,lp ] i.* s

List r)l li:{pcl.imcn ts

l. 2i) \liclchin-! on CAI) soli\\arel. lD ntodcjin! on CAD solhvxrc:. \io.r.,irr.: ,,, lr I n.i,rc.,,,,,rInr.rrt.
-1. \l,tlulrn-,,t lr.rntl r, rtrls
5. \,lodcling ol ntodern Fumilrrrc using (.AD sofilvare

i 1,.i. 
. .: 

l \,.s rh,ir.:,r,.rnp,, cnr:r;,rf,r,jr o (nDs,,ri\\arc
, \,, l,ri\tl.Ll J\..i:.r. \ Jr- ( \lr..,J.t\\:if(

tt-7*

,,M,
77
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lndustrial Tr.ainin

Course Preanrble:
Indusrr.ial 'l-mining is imparteii with rhe fbllorving in rnind_

(

I lo pr,,\ idc rLItrprchtrtriru lcur_n

: . lt .: . , :.;1, . i,l ,ir ;'::::,1; i:r:l:,jl':v 
can cnr,.,, r:c ,heir rn,p,o1

I,.r. .,,. tr..l. rl ..r.,.,1-.rr,.rr..r,rl,i.:,r ...,,,,,.1,1",r,ilti... .. (lt..Jr,lJrr,.. t.tr..l(,rl .,r(r r,(,J.. .r r,.rJ. -,.,,..ir.,\nprr,ticirrri, I,,,rr. :r;ric.r,rurn... r..,,.rrJriD-,t,;f;,,.,. ..1,. illl:llir',crr(\npn)t. r,, 
"',,, 

,,,"',",",; :,: ,, ,,.i: :;llit,,il .: I,lll;1, : ,1:.,ijl; il),,:l,i;, 
r.,rl , or erccu,u rhe 8i\cn ,I.k

(i)ur\e Oulc(rntcs:
A1 th( rt)(l ol the tlllin inS. it s1u(iclll \\ ill bc ilble to:

L acqui|e aId uppl_r ILn(ilmcntalJ ol.!,ruineul1n! .rspecrs lEatned during lmining.. llei,,,rr1 11111.,1..' ,,irlr :.llrlr., lJt(sr .,t Lrs(..r; ,...:f,,,"f,,,-j."1',,,,,li,,'.".,,",,,,,
\1,:J; - t,, \ .1r 1,,ti!.rt..r,.tiji(r.rl\. 
llll:,t,11;li1:;rlTillHl,'::lt'r r)'|1'hrl-n'i\ ,'r re.r p,rerrcur nerd and rind enginee,ing
\.\.r. ,.\..,,tIr..\,,..i.rJ ...lrrrr:rl .,r..\.ri .rrr.r..,rrir.,,rr.Irr.rrr:rI r..,1\,r)\ibilit)irsc,e,lli,eer.

I)Lrrirlion:- I \\ceIis rii", th" lV."nr"rt..l. i,t thc srnrnd.brclk. Assessnrent in V sernestcr.Sl.(le,rts ,ru\l obscNo lirllrrrr ine t. cn.ich ,1,.i, 1.,,, ,i;! :i;;;S ;,;i",,:;;;;;;";;,' I LlrrstIiai trrrirorrrIcrrt aIcl \o|li cullLtr.c.
' I )r : rt,;,,t,r ,t.tl \.tl,jtr,f( .l|].J I r.jt.J,jr .,,tJt L1,,r, ,r,t,i(. -u,t
- \rrc t,,rr !1lt,tl,r,r.. t ,Jr.ltrt.t.c, \ _ llrcir \\ort.:.r:r r d.p(.;liciilini,. l11..rr(t,t(\(1,1,.r..t.t pr,r..J r"e. irrrcl ph:rsr.".

I'r',,iuL', p 1,1 1,1,. .l ,,rit,,rirrr.rt,l jorli,r

(.

)

0L:0T: I P
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:, ;'1 )ii univorsity or re*ffigy rJrtiuicat $eiences

(Esrablished under Covr. otM.p. Regisrered un.ter UCC 2(F) t956)
Bhopal rndore Road, Opp. pachama oitfed ptant, pachama, Dist.-sehore M.p.ptN,466o01
Ph. 07562-223647, Fax: 07562_223644, W eb: www.sssurms.co.in, jnfo@sssutm5.co.in

(

Name of Faculty : School of Engineering

Name ofDepartment : Mechanical Engineering

Minutes ofBoard ofStudies Committee Meeting Dated on 01,.OZ.ZO2O

The Board of Studies Committee Meeting was held in the room of Department of
Mechanical Engineering at Z:30 pM. o n O7.02,202O, Following member_s were presenr.

1. Mrs. Priyanka Jhavar, Associate prof. (Mechanical Engineering), Chairman

2. Dr. G. R. Selokar, professor fMechanical Engineering], Meniber

Mr. Sanlay I(alraiya, Associate prof. IMechanical Engineering), IVIember

Mr. Anil Verma, Asst. prol (Mechanical EngineeringJ _ Member

Mr. Dhananjay Ya.lav, Asst. prof. (Mechanical Engineering), Menrber

3.

4.

5.

6. Mr, Sachin Baraskar, Asst. prof. fvlechanical EngineeringJ, Member

7. Mr. 0mshankar Jhariya, Asst. prof. (Mechanical Engineering), N{ember.

Dr. A.C.Tiwari Professor RGpVBhopal External Member

Dr. K. R. Aharwal Professor MANIT Bhopal External Member

The Chairman of Board ofstudies Committee welcomes and
by the facuity for progress of the departmental activities. The
discussed and resolved.

Agenda Preparation ofsylrabus ancr Scheme for v, vr, vr and vflr sernes[or,

DiscLrssion Scheme

Scheme and syllabus was put up before the metnber as per AICTE
discussed in detail by the members and mociific;ttion were suggestec[.

(e.
9.

appreciated the efiorrs put up
following Agenda ;roints \,ve re

ifu-*ffi.*,,,,,

elines,

,*";#Rf".H?;



Resolution of the I)iscussion:

It was resolved that schcnrc and svllabus as proposccl \vith )ltodillcation mal be accepted
'Ihe Chair.man lltitnks thc Inclrbcrs lbr peacefirl concluctioD ol.mceting.

Signature of All rrernbers (lncluding Chairman) /
1. Mrs. Priyanka Jhavar, Associate prof. (Mechanjcal EngineeringJ, Cn"ir^un K

t, _/2. Dr. G. R. Selokar , professor (Mechanicai Engineer-ing], Member ./ /,
3. Mr. Sarr.jay I(ah-aiya, Associate prof, (Mechanicarl Engineering), Member __l

( 4. Mr. Anii Verma, Assr. prof. [Mechanical Englneering) _ Member , ,/ 

" 
'

5. Mr. Dhananjay yadav, Asst. prol (Mechanical Engineering). fV"mt". (;J f,-
6. Mr.Sachin Baraskar,Asst. prof. (Mechanical EngineeringJ, Mernbcr " /'-
7. Mr. Omshanl<ar Jhariya, Asst. prof. (Mechan jcal EngineeringJ, Memb", i'f,--.t,, ^.,.."f-, \_j:,e,,
B. Dr. A.C.'i iwari professor RGpV Bhopal External l.,ternber. U.I47

(

9. Dr. K. R. Aharwal professor MANTT Bhopal f.xternal tttember 
QIL(--__

1m,ffi"ffi";r,
Page 2 of3
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sui\l tis'l lltt v

=T5

(

Course l'rc1rolble:
t. l'o lamiliarize lhc variotls sleps involvecl in tho Desisn proccss

:. To understancl rhc prirrcipals irrvolved in evaluating the shapc and dimensions ofa

.1. ComPlele lo satisly lilnction and snenglh requirclllenls'

.t. StLrclints shrll gairr:r thorough undcrstirrding ol thc dill'erenl lypes olfailure rnodes and

5. Crileria. 'lhcy ivill bc convcrsant willl verious lailtrre theorios end be nble 1(r judge which

6. Criterion is lo l,e applicd lbr a parlicular situation'

7. Strrdent shlrll ga;n clesign linorvledge ol'the clil'lirent typcs ol clemenls used in

s the machino j..ign prJ.".s. lbr e--g. thsteners' shnlis couplings etc' artd will be able to design

these clemcnts lilr' each application.

Coursc Orrtcomes:

l. Abilily to anal). ze the stress and slmin ofr'nechanical componenls and unclerstancl'

r. Idenlify and qtrrntily lailure modes lor mechanical part'

l. Abilitt lo deci.le optinrurn design parameters tor nrechanical syslems'

4. Abilily 10 design rnechanical system for llLrcltrating Ioads'

5. . Acq;irc sl(ill-in prepar'ing procluction d|a\\'ing Pcl1aining io vrrioLrs dcsigns'

UNI'T I

DesignAgainstFllrctualillgLoad:calsesot'sntssconcentr'rtit'n:stressculrccntrationintension'
u"na';,,g nia torsion; l,luctu-ating str.esses. norch sensitivity, l'atigue stress concentratiorl t'actor, cyclic

i*ai,,gl 
"",i,,.u,r." 

ii,rtit. S-N C'urte, loading laclor' size lactor' surlace lackn Dcsign consideration

i;-i;ft;;. (;oodrlin ancl nroditlccl Coodlnan's diugtrrn sodcrbe'g llqualion. Cerber Parabola'

Fatigue Desisn under ( orrbined Stresses. 
(9 hours)

uN l'1 2

I)esign of conrponcrLs stlbi.cl to stalis lords: ri!clc(l .joints rrelclcrl ]oirrts lllleatlcLl joinLs pin key

k,rLrcilc. un,l c,,ttcrlolnls llpesol collcr.loint Dinrensiorol V'rr io(L\ pllrl o l llle irlLlcklt loinl'
(9 hou rs)

UNIT 3

:.rrirrls: Dr"i:rl L,l rr(litrl ("rnprrs'i"rr 'rrrLl 'rn' "rr prirrl '

1r','.qi,'1.,1 ,r,,'-r,"i,,. . 1'irl l'r;rr-. rrn,l t' r'rorr 'l'rrrr': IrlijrrJ

spcciul splings.

&*Bffi,*,*
-_" tu;,:"

c(,nsidemtion ol
loading ot sprinls.

dimensional and

surge in spring:

(9 hours)

.ltlrs/Week

q
*

trNIl'.1

(

rt *1"./



(

Brxkes & Clutches: iVlatelials lbr ii ictior surf'ace, unilor-rr prcssrlr.c und urn ilbr.rrt rr ear. theories, Design
ofliiction clutches: Disk. pl,rte clulches. co[e & cenrrillgal clurches. Des;gn of brakes: Rope, band &
block bral<c. Inlemal L-.\panding Blakes. Disk Brakcs.

(9 horrs)

UNIl'5

SpLll and Ilelicnl Ccaru: Force atnalysis ol Cenr 'Tooth. lnodr's ol-lirilurc. Beam Strength, Lewis
Equllion. Fol]n Faclor, Iirrnativc Cear and Vinual nurrbc| oftcctlt: Cear ntaterials; Surf'ace slrength
luncl $,caroltceth: ilrc[slh urainsl Near: I)csign ol'slraight (]oth spLrIancl tlclical (jcalls. Bevel Cears:
Application ol l)c\'cl. tbltrlative gear and virtLral nunber oflcctlt: i:orce anal\sis: Lc\vis eqLration lor
bevel gearsl Slrength agilinsl !\ear: Design ol bevel Sear.

(9 houts)

RelcleDccs:

L Shinglcy.l.E; Mrchine Design; -l Nlll
I Shanna and [\[ohit; I)csign ol Machinc olcnrcnts: [,l ll
: Wcntzell 'J imothy Ili lvlachinc Dcsiqnt Ccisage lcanring
I lvlul)ccn: N,hchine Dcsign: Khenna I\rbiishcr
j (;anesh Ililbu Krnd Sritharl(i Desi!u ol'Ilrrhine LrleLlcnts: lN1[l
(,. Shnrra & Aqrarvrlt N,lachine Desi{n: Katarie & \ons

lvlulcf \ : \,llclrninc Dcsillr.

6+r n')IP'
(

t SIF il LJriivBrJ? of Tedlnoiogl
I )*dd Sdcrt . Sols, (M P)

1{"



NIE:\-50I NI.\CIIINL CONIPOrr"EN-I
l)[stcN

{)t,:{)T:21' I cr-c(liis lllN/lyccl(

(

List of Expcl-imcnts:-

Designing lnd sketching ofcornponents contained in the svllabus.

l. To srudy design procedure of Knuckle Joinl \\,irh detailed draNing
2. l'o study desisrl pr-occdure ol corter_ioint $,irh dctailed dra$ins
-i. To srUcly desiSn proccdure ofhelical and toNion sprins \\irh dcrailed drr\!rngs
4. To studv desirn p.occdure ol'brake \\,;th dctailcd dla\\,inqs.
5. To sludy dcsipn ptoccdure ofc[tlch qith dctniled dm\\i,tls.
6. l'o sludy design procedurc ofspur and helical -lreitr $rith dctaiicd dri'ttvinlrs.

6'l't'
,/(()'uP /

egktrar

lffLr:qp*'lHffizr

(

'4tn'
,t'1. ;. .,,,
\'.'.:\--:

l9



(

NIE,\ 5(I2 I)YN-,\]\IICS O-
X,IACII IN ES

2L: l'l':01' {}J !'r'riiits 3tlrs/Wcck

Course Preamble:
t. To understand the concept ofbalancing ofrotating and reciprocating masses.2. To undeNtand the Force analysis olReciprocating Engine.
i. To srudy dillerenl rypes ofCear Trains.
4. lo Understand the concept of Vibriltiols. Single l)cgree of l-reedom syslems and the

Irorccd Vibrations
5. l'o stud),ditlerent types ofCovernors and its tirnctions.

Coul.se Outcomes:

After completion ol lhe coUNe. the student will be able to:

t. Apply rnalhematical painciples k, perlorm Ll)lrJnric lorce analysis on machine
components.

2. Establish mefiods lbr balancing ofnlachine conrponents.
J Analyze tl.(e vibration ofvarious syslcrn5.
4. Analyze tbrced vibration ofvarious systerns.

t NI f r

I)Tnanrics ol l.riirr trl(rhrris rs: l)isrrlurcrncJrr. ',elocitr .,rrJ sccclelrrr()n ()r' pisr(nr. !ulrirs
r( rt .lr.r r .r

(9 hours)

t]NIf2

f (;oyr ror Icrhrrni\l|r\: l\p(\ Lrl Covc xr.s. Charucter.istics ol Ccntril.ugal (;ovcr.nors. Crurvitv rrn({' SprinS(orlr,,ll,.J r.r,rritrr.:,J r,o,<rn,,r... Ilurtrnr..t i (rltil.j.rl ri,,rcr.rrori. 1,,(rt,:r U,,\(.r,r,,r.

(10 hours)

T]NIT 3

llxlrnci[g of l''ertix riorccs antr Nlomcnts in i\Irchincs: Barxncin! of jtor..ting N,rasscs.'fr,o prane
balancing. dclerlniniltion olbilancirr! rnu\scs (srirnhiLrl .rn.l nrr.rl,rrit_.rl m(thoLl\)- balancing ofrotors.
balancing of LC. engine.

UNIT 4

Friction: Frictional l'urluc in Pivots and (ollars br

(9 hours)

I ini lirlrn Prcssure, BountlaryLlnilirrm Wcal lnd

i.l fsf
',_j,.1

.A!

v,,. G* 80
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and Fllid Filr)r l_ubricirrioo. Ir.iction in.iournal ancl rhrusl berrjl!\. roiling Jiicrion. (.lutches.

UNIT 5

llclt :Bclr rlr.rres: VL.lnejtr r.rtiu. liuriring ratio ol. lcr)sion: po\\cr transmittccl; centrilLgal eflecl onhelr.. rn^irr.r ,, t..i.\,., rr..,r(,,,ir(,d hr heti. irriri.rJ ,".;.,,..1,],i",,,,t;,,;.. :;i:., Lir...kc.: lrirrJ br.,ke.Block b'akes. tnlorrl rnd Erre.n:rt lhoc b.rkcs. l,r.rliirg,,,.',;,;;". ;;;:;:;rercr rypcs and uscs.Analysis ol ( rnls. Iicsponsc of Un_clarnpecl Canr lVlecltarristn.

(li hours)

(9 hours)

(

References:

I l{tlt: t SS. I i)c,,r\ r,t tx(hin(.\: T\4ll.' Dr.R K.Birr.rl& Dr.lJrrr: .lhcor)ol 
Mc\lrinc"L,)i (rtro\trr.d i\'rllik: Ihcor) ot.Mecl*nism,arru l\tllclrir,.:.:.\,ltialcLl

] |lll., RL: kirrcrrrmic-s arid dynarnics ot rna.hin.11:T;'tl ""'''.'J urovur; Mechrrrical Vibrations
o. Thomson; Theory ofVibrations

f .rst-Wesr l1.ess. Dclhi

[_
'.\;

&'
w

(

-Y*.ffi$m"ilflxP,
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MEA_502 !I{4!!1@cHr,\ss ot-,0r,{[r 
"-.",iiti 2l Irs/Wcck

List {)l'E\prrinrcnl

I l":. ^.',,r,,r',,'.r,,rr,rteJ or..,,i\(.r,r^-\.I I r, \tL\i\ ,,t -r rr,sr,,trit nrr,rrtr,r rn,

, l^ll:11,'i' \i'I'i',,\r\,,r\,,r(r;;.'.,:;:i',;1,::,..1' (' r '\ " *r\;(""',',1r I,, \rrrrt\ ,,1 I:,r.ir,rr. J .r u|rrr.r.,,ih|uri,,rr.rsr,.rrr,.. |,.tIrJ,.r"r,,,,1;i. (,Jr.,ur.,
r,'.,,,,j ",.,,;.. ;,:,,;l;:l.ii,iillL..:,"',

(

W
14

':k,'ffi_qy*,,

tu
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MEA-503 -I M;-'

Cou rse I'rcnn)hlc:
S:."!*

l]rinding ntlchincs. suri:rco
turn ing rnd dressing \!ilhout

i\'letal Cu rtiI'g

1cP11i-.o,'|ft. I
.L Y](& iH

The main Iearning objcctive oflhis cour.se is lo preptre thc sludcnr\ Ibr:
I Applving lirndanrcnral I

ir,p.r,r,i.",ri,r"irr'";u,,'ir'"ol]r",l',-.i",j,,,,.iples irr nrate.iai 
'cnrovar 

prccesses anrr
I . \fpl\ itrs lhr jiIldctnenlrls ul.tuflrins ll d ;lrl,,n)]rir rn:r..h in- ,,.,.r, n pr)l)ir.s rhr prirrciptrs ur.r.ecipr.o.ating ,,ti;t;B;,;:;.:,;:i:;1ii,,,,".n,"*.a 4ppllirs the principles o, rorcsrve prucess(. u,rd broj,.hinr ^-....5. n pplying rhe cNC machine to,,ls rrid p;;;;;;;;;,_. ;,i;,,,l.;.iJil:_';;.;***.

Coxrsc 0utconrcs:

Upon cornplction ol-this coUrse, the sludents l\,ill be able toj(

I

( UNIT II

(;rinding: l\ pcs ot'
specillcirtioDs_ \\ hcrl

UNIT III

llill.lil;i;lll:;iljiiro*J..r:'c pirLip,L:i . u,,,,(,,o\ r imr,,,r: c.

\1,'' tl , J r,',Jr'rr,.,LrL,t t1fr,i1. rr . r . , 
. , , , , , , . . , , . , . , r , J r r . , .. r , , . I.\pllr\ Irr(,r ri(rt'l(..,1 rt.ir.,..:.r,rr,, ,.ilr.r,:.r rr i:.r .,,,i,, -,...,,,.,,.....\l'i,1] r\(n ,,.rntc.,,t ,.t,r,i,.r,..,,r,,,..,.c,,,r 1t,.,,.,.,,,,,..,t,,,.:...:.. ''-

.\pt'Jr tlrc I \r rrr,L lrine tuul\:,r\l nt.u:l:rirrit,i,,i,,. ,,,,1:,.iur.,,., 1r.,,.......

2.

-i.

lvlilling: Ve[rical. horizonraJ iind univel\all),pe achincs. spccilicarions aDd classillcntionsrn.ehire\. uni\ o.al rtrr jdirrq heird ohin rna ,illf.","u, ;u,f"ring. g"r. .",ii,,r..,r.,iii,, .rrlr..Drillirrg & [Jrr,rrctrinr: Fircc] soinate -aiur un61 uniue..at jiillr*',r".ii,l"rl lilli,,r*,i,'',",n|inciple. bln chs" rrrrJ hro:rrhirig rncrhinci.

c,r lindlical an<-i inrcr.rral grinclinq.
cceentricirv. ccntre-less gr.inding.

.ii

r s1rq'l,.lm;-,.,*,,'*n,
A M"dt"rt Sd";-'d;i;E

(li horrs)

grinding wheels.

(8 hours)

of m illing

brnaching

(9 hours)

8F-
C,
rl,

83



UNIT IV

Shnpcrs: Clessillcalion and spccilicaiions, pri.ciple parts. (l,ick rcturn ntcchanism. shllper operalions:speed f'eed, dcpth ot c!rr- rnachining ri.e.. iur.f.uce qiralitics. *1ripr,",,i r."A-tir, *ling surl.aces, rms.

^a^Y1 -li]:,.": ::ll*r .t:r 
surtircc ir.rcgutarities. Ccnr Cuttins: rj;"'.,,,ii,,g, ,".,i,,u, ol rbnnins sears,gencrnlrng proccss- (iear shaping, gcar shaving, gear gril.lirir qeal.testini.

(10 hours)

uNll v

Mcchrtronics: lntr'oriuclion Io colttml sj-slcms. rnrlog !onIr)1. trtnster lirnolion. prcceclure lbrrvriting.translcr ,irnction, signal llorv cliul,nrn- int.tluction r,,.t.ur,rrrle.or,poncnrs Jike slvitches,magnetic t),pc. elccrr.onrrgncric rype. rranvlLrccrs nn,l orhe. surrs.rs. .", 
";,,;,,,r;,:. basics ol-CD_ltoMplayers. PL(. NppJicltions. CNC machines.

( (9 hours)

lleltrentes:

I llro l,Ni Ilan!ticrrrrjng l.chrrolo!), \1)l ILl]lrl llt l\ lI l h,,rl ( hillllur: \\rolkshop _loch_ll: 
Vlellilt I,rorrrolrr an(l jrub

.1. I-inrlbc|g liAi Il.occsscs aDd N,ltrrcriirls ol'Nlrrlri.aclurin!: I)lllr l.: ,rrr\,Ir . ri t(\ \\..rli .lr,,n.(L' .,t.,. I \.,t-t rl: t, r. ,r,.rr Ii- i t).,.,: tlciltori I)(j. ilisland Nlll: lnrroducli,I L, r I . L h : L r , , n i r . . r n .l \t!.r\Ur(nrUrL \],srcrn;,, L\il: l',,.1 r, i..r t,rr,.t..,c.: tI t

/-l

(

(\l"W\ta ,,-/
<{/u.'

Reltr:-,r sar rr u',J-*"]-*sY-T*".,*,e*"*{;;Lf,i?f#

{"'$r-'
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Mctnl Cutting & CNC
lllrch in es

0L:01':21'

(

List ofLriperinrcol:

L To m!ke a.ir)l) on lxthe t)trchine \!ilh irll opcritlion5.
2. To Study olccnlcr. lcss grinrJing nrachinL,/ lool nldcuucrtrpcgrindintlraehinc.i. Jo SlLrcl),oftrorizonlNt/ uni\ersat ,,i,ing machinc. ctiuirg 

-hir,.ir,,,i 
i,,ii.,.i,,g ,r"o,_irn, 

"f1,.-l To crit it spur S!-ilr orr rrilling nrachirre using .xpid indexinrt method.s. to Srudy ofradi.rl drilling nrachinc and p,.cpa.i,rg a.iob oriir.rl. fo studv a sapping nlachinc 10 lear-n about rror.ki_ng ofquirli return mccharrisrn.
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r\,t E,i-srH ,lurrri, li,ri.rrinery 
- - 

- I
lrAr _= 1_

(

,\ Ir. l 
(8 hou's)

, )li.l'lti'l:::.]:'i::ti':':,),::';':'-:.':l;"11.::tl;..1f ., ;it: , ,, .r,r ,rc ,,rs:' 
..').; ',1,,,)i,,, 'i') l,'. 1'';'''"' 'i''..'1",i'i,,-,,"1' . :;, l..l ,l:,,..',j,;:,li:lllll
).::t:,:,:lti;:,,.,,ti;,ll,i lilili,i,,ll,,iiil:lilll.liiii ,f,lli l;::,:,[:11,,)l;*":TJ:"i;:ii;Jr)r(c,t\uttr\t\l)r\,,1 ll,,\\ I,r,\(iirjnsan(l pcili)n,ir,,.".f,"r"..,.r1.,1.r,,i:r*.,,,,,r,fr1,,"..

uNIrJ 
(tohours)

ll;]ill#l'lllil;i].X:,!:lil]l'i,i;l::l F.,rncis a,(r Ii,,pr,,, r,,bi,,cs. \ecl{rL iri*,.i,n,s a,,d !\,ork donc.

Course Preanrbh:
The purpose of the course is to introd
main lvpes ofrurbo rrrachines ancr ,n" 

t'"t t''" rneans bv r lich lhe enersv lrarrsfLr is achieved in the

a ms ar ntroc L,c ns pr;i;;;,;;:il 1i]i:::l:,i:l::ffi:,111;i:li:] ,:]fi llJTffffl *;",";*turbines alld nxiai end ccntrilirgal llow compressors.

Courue Outcontesi

D'r,'rnsrr':rrc .r bi\ic r,nLr!f\riurdrnr o,a\!s of,uid ,o\\. and rhcrlrod'naa)ics r)r association rvith therrrrho rrrc, lr, rrr.l r ',,Lrr.s. I rr rIrrr., ( i,,rc,.rr,c,.
Il- _l':lcklc 

tudn) Inachinery ptoblems associatecl !\,ith ildor,trvIll. Dcsi!n s,,rnc t,ll1. ir):lir\ rrrrhil(. ,\sle,t\.
lV- Derrl'p comnltrilliunirl \kill\ roanal),ze arnd tlesi!n ol. components such compressor intake.difllsers. and gas turbinc cxils

UNI'I'I

lHir"::,i,;Xlll :1:lill]:;lli,i.:.ffiricario,, 
of rrrsr a,rd ssconJ ra!\,s or rhc,nodurarn jcs ru tLrrbc,

r.(r(r,,rr rnilLhires. Dcg|ccot rrlction-Fniorl,rnd.l:lllu.lulfiirlc 
u,ltrrlion. Prir(ill(\ ot'imprrlse anJers) equlllro| li,r lelirtive rslocitics.

il

'-"1;7'D,r\1-i ...:,,4 i'.i, " '' l-\

\e}6;'9.v

\l'Y-,.,.

(8 hours)

I l)t Lr.(lirs



(

UNIT 4

Centrifugxl Puntps: Classillcation. Advantage ovcr reciprocnling tlpc. Deflnirio]l of trano_ mctric
head. cross I)cad. stalic hc.cl, vccror- diagrarn antl *'.rk rbne. Ilertbr.rnancc and characteristics:
Application ol climcnsionar .nitlysis and simirarit'ro wntcr rur.bires,nd cen[l.itigar pumps, selection
ofmachirtcs. llrdrlulic. volutnelric. i\4echanical anci overall eltlcicncies.

(10 hours)

UNIT 5

conrpressors:cenlrifirgal (i)nrprcssor - \rcctor'dia!*ms. \\,ork !lono. fenrp rnd pressure ratio, slip
tactor'. wo,k inpul lactor. PrcssLrrc coellicicnL. Dincn\ion\ ol iIlL.r c]c. lmpcller and dilhrser. Axial
Ilow comprcssoN vector diallrarns. work done fircror'. r'errp unLl ],r'csiL*e ratio. Degree ofreaction.

(9 hourc)

llofclerrccs;

l.
2.

4.

5.

i
!.''.-

.L-

VeDkrDrri BK: tlrrbon chincry: Itlll Cs nldr: I ufl)o rDachincs
l(adanrbi V lVlanohar I,rasad; An intr,rxlLrcrion ro l:( Vol. Ill -furbo 

rrachinerv
I(irr.rl l(. K.llrr.,l \leilrrr,i.s & I r!l \lr.l ir ,.
IloreN Cohen &SarvaniVILtlto Cas furbinc lhcor\
K(.,rtnI \\..1: ir(rr l rL,,I(,: llrcor) 
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(

P.rd;ii- & Op".rtirrT;l,, t-l,0lT0r ;",tit.

Coulse Prernrblc:
l- _fo 

inlr)(lLrc(, lhc slu(lents lo rhc typos ol.pr.oLlUrlionr in th. i,rLhrstric\,s. tlrr' ,'rrrrJ,ln..t;t,tili:r.\\ ltrIr. rL,.rrr.r,r,r,. I,,,( Lt r.l it,. industr.v

Irrlr,rlrr i,ll \....rrr.iir,L.t l.,t I 
, r, . . t 

. 
. . t . , . , r 

. r,.,.tr.t it..
tr., r.i..Jl .\, .r. I'...1r..r.,i1\. t,.,...,..,,r,J r.f. l.r.r ,.\.,...1
r-r'( t( '',1\ \ I 

. . 
. | ! . I \ . 

' 
, , . 

. I , I : I I I r't,,1r'r r i. rr r.

UNI'I'2

2. l_o introJucc lllc sr (l( L\ tr) lh. (lcsirn i|l(l dc\cJ(rl)nr!|l ol.tl)e prorlUcl x5 ,. cll rs
" ir rlr,rr Irru,,J pro(lUct cha[ilclerisLiu 1i)r.rlrr Licsigrr and (lc\.joprncrrr olprcdUct.:. l,,t.,r ri.r.iL,rr.r t.ri\\\l,r r1... r.rtLrr t,n,r,.1,. , l,;; f:,:'; ;., 1,r r. r i.,, r,..tlr(.1,.t .,r1.,,.t.t.l Io inlfo(tr .f rlrr \lU(lc0ts b) Using rlrr rrrulii rLcLirirrLilrni0r.crrlcLrIrrio||l5. r)rnctrircc\cie.Iticirru).i.ohr;ti.r;?u,,t,f, t,,. r,,,t,,,,.1:,,-_ rrl,;;.;,,:i ,,,,,,,. /loor'

6 fo i rrotlLrcc uirh clllcUlirrion ol-u(r\l ul.rh. ti({lu\t.L\ \,(li.rs |eDliLerne rlre
. . lirr rirr',,

,r. lo irt.L,LlLrLr thc .tri r rts rhe fcccssilr oi.IlrIrir If !tlrf ii \.It,r.\

{ r)r,r\c ()u1r{lrlcri

llpon sLreccsslirl coIrplcrion0l titisc0Lrrse. lhc\luLl!|t \\i lrc rLi,lc rLr. ..

I lllusl[[.!ltel\l]r\ol prrrifuction urrrl rLsrot.irncLi(1n\()t.l,l)(.onrhcsLrpnoor.
lll.'., r. 1.........,r..,r,.r..(\(,,,t r,.,, ,.t I.i..,.\.,. r,,, .,,.,,,r,,,,,
Ill ,.r',r. , r r.,,,,ri,,.ri,..r r.rjr,,i.l rt.r .c,J ir. I . , r . . , I r . , 

. , , r . . , r .t. 1,,,,rr. rr..r,. l...lJ. rIrrc.,r,l.rr.r,.,r ,rr,.Ll,..j...iJ,. rr,r.,\.Jr,, t.,.'.rct.,r ,.t...r..r ....r tir...,t.f.,,.r.\r,.,., f,.,., .fi. ,.6. li) u|(lcr\Ln|Ll ho\ ro rnrinluin thc in\!lltor\ l.or sltop i1oor.

t.rNIt r

JI Irs/Weck

$ e ll as

thc shop lJool ol thc

clclc: -fypes rnd characleristics of
orlanizalion srructures; i\y'anagement

(8 hourc)

(

Forccnsting : Palte ts ol' it time series tren(l
le(hr)iquc( nrorirrg urer.l.:c. sitnple e\pon<nticl
surle\ \\rllt lrcn(l i r\l s(il\On:ll (L,tnpun(Dt.

; \--7.''
1r)

. r'r.licrl. -c.sunrl rnd in.u;ull,r: lorecasting
srnur'lI Il'. l lcJr t1,]c{:si,, : lrurc(itsling .l tirnc

tt
oit,,--,

r$r
.;'4 i_l

./4. f';,v

([9 ho rs)



t rN i'f J

Nlxtcri:rls Slxllxgcr e t aIrl lDlc tor\' Contr(]l :(.oDtponcntr oi.ntarcri:lls Dtrnilgcnront; Inventoryconlrol FO(l nrodcl_ hcot)ontic lot sizr rn,lci. Irrrrrt.r,r rrrurlul ,r,,1, pf.,n,,.,f rfrunug"s. euantif),discoLr)ts Ior llO(-) ntorlcJt AUC nnll)sis: .tLrst-rrr-lrru ,ur.,,,,,,1: .,,r,,,*"n,"nt. N{:tteri.llsRcrlrriltnrcrrt I'l:rrrrrinl : \ (p e,r,rccpi bi oi.rlrrcrirLts (f]oNji. ;,^-r,.1,.p;;11';:rro1 schedulc; NIRI,crlr llti(,n\

UNIT 1

Machine Schcduling : Concapt olsingle
m,rrntze trcan tlo\\, tinte. Earliest due
rnlJint,ss m,rri,rrizirr..: rni,.l(1. MinirriTinr

- iol l .rnd j nrur:hrler stlrcrlrlinr_t-
UNIT 5

(

trr,r.lr.rr. rLJretl ri, l \.rL,r.rcst fr,,cc\:i :r tirn( {SpT, rjc ro(lill( (l;l)l', r.rJ. t,, ,r,, it,til( rnr,\ir.tUlI l.rrc|lesJ. f,)trl
m kesplln \\ill) irlcntical ptrr.allcl nlachincs: Johnson,s rule

l,l,li::l:l..l.l',,,li,*;,,\tririti.,rn.rtrrrs. Nd\\,ort consrr!rrioI: cririi_,,t pxrh murhod (CPN,1)i Crashing,,r I)r',ttcl rrLL\\L,rk. Qu:rli11 \ssllr.xIcc: Nlca]lin! ol (lurlil),1 (lUrlitv rssUrl,)cc s!storr; choicc ofproucss and tlLulitr: lnspucLiort anr:l conr|ol ,,t .iL,.,tir1, n,t.,nt.,',.r,,." ,,,,,.ii,r', .t qualil\,: proccss
conlrol chilrts I \ chitn ilnd Ilclla[. 

.], 
L,ritrr Jn.i .-l,.rn_ .f...p,,,,,.". ."rpfi"g : OperatiIg(lriri.ilc"isric r().{ rL.r\... ri.r,l, ,.r,nnrirrl 1,,.rr,. l\,.t,,. .,. 1, ,; if, .'r...,,t..r(.. .j,,rptrI,,,h\

r rrli:rhlc,' r,,nrutI It \i\ Sr!]nr.

(10 hour)

(9 hou ls)

(9 hours)

lielirerrccs:

I llullir lnrl Sut.il]. \,i(xicrn lrr.odLrctio|.r()pcrutiorrs NIitIl!(,ntcirl_ .lohn Wilc\ & Son\I Ii. I)ilIncc[sc,\llln. ll.(Jduclion and Opcrilriofs !larirgcirre r. I,i ll
.. Il,rr.(,t,\ Lr',,r. r1,,,,.,;,.,,r,,..rrrr:rrrr.,.,ill.
'. \,r.r.,r .r.r,r ||,...L |'L..I|(I,.||,IJ|,| (,,,.,-.t...,.\l:.r,i,..rr.r..r.L.,,lll
. Ilr,lrr, i, l,\ { ',....,r ,ir \t:, .rr(,r..rr h\ \.,... r 1,...,-_ tL.:. )ir,,r tr ti:,

4{{
A./ t,+. i.,'i \u."l[#r-{ 
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Stxdy Ergononrics I I:01' credits ItlN/Weel(

Couise Plennrl)lc:
l_his coullsc inlrollr,ccs tho rolc ol Wo[k Stud) irr t]rc l)Llustl',_ ilnd ho\\ pll)dtlctivil)' issucs in the

industfy can bo adclresscLl b,"- lhc rpplicalion ol-!Vork SItrd\. \!hilc stinrul.rting tIilioal thinking on the

techniqucs ol' !lelho(l Stu(l) and \\hrli MlcxstLrenrrrrt. lhe uollrso als\) introdLrccs lhc concept ol-

conducling tirnc studies xnLl prodLrclion srudics to asscss tlmc slindards and p|orlrrction standarcls lbr

fullllling pR)ducti(,n Soirls in ett orqanirillion. lhc c()trrse li11her ir)1ft)(ltrces tli. scope ol crgonomics

rr lhc applirxtio ol .reonorl)ic principics ro \\()rl,liiLr.c ii.sisr rrd \!ork orgitrrizxtiorl xnd culmin.ltes

\\,ith thc conctpt ()l c\itllLatins Ihc inrP.lcl ol \trrioLls llirnrirn li.(n\ lo dc5i3n ol_ \illi workplace

environnenl.

Coulsc Orttconres:(

(

l h!'studcnls

I

\\ ill bc rblc rc:

dcvclop.l cirsc tbI Pruductivil)'il)]proverrcrrt irr an; rrrnrrlhcturing or service inclustry

sccnlrio
indcpcnrlently conducl a method sludy irr urr\' orgarrizalion \\ith lhe obiective of
irnproving a process. Inalerial nloverncnl svslcm or design ofa \!o ( placc

rlovclop tinrc slln(lards tbr opcrations. idcntili Producliorl botllcnccks and improvi5c

rpPll principlcs ol good crgonomic dcsign o] \\'()rli iircils alld ealtliPrllclll

i(lcnriiy. o\plairr and cvaluate the imJ)icl 0l vrrrious pcrsonal rtlribtrlcs (aneloInical.

physiological ilrrd anlhropotnclric) on Propcr salc \\orking Prrclicc

uNI t' I

NIctho(l stl,{lv: p!Iln)sc o1 \\ork sluLl\- its ohiccti!ts. Irorcdu[c ar]d Lippliellliorlsl rncthod slu(lY

dcljnition arrd l)rsic ploco.ltrrc. sclcctiur ol iob. rlrrioLs rccoriling tcchniques il(e oullirlc process

chlr(s. llo\ proccss chllrts. rrrarr rnechinc rha{s. t\o h.rrr!lc(l Pft)ccss charl\- sl.ing diagrarn. t)olv

.lirgrilrr, m!lliplc activily cha . sinlo. c!clogftlphs irrrd chrono clc]osrxphs: clilical .xaminatior.
(leveloprncnt. inslallartion and nlainlcllllnce ol in)provecl illelhoLl: Prilrciplcs ol llotion coulomy llnd

lheir irpplicati()I in rror'k dcsign: Dricro ntoliotr s!ud). rncrno nrolion stud! anrl thcit'use in methods

slLrl).
( l0 hours)

uN t'[ 2

Work rrre:tsurcmerrt: lnt(xlLrctiorl & dcllnition. ottiecLircs lrllii hasic proccdurc ol \\'orl( meiLsurcmcnl;

epplication ol \\()r( mcil\tLcnlcnl in induslrics: lir.e !ltrl:l): brsic pr'oqcdLrrc- cquiplncnts needcd.

|telltolls of nr.il\ULiig 1i .- \alcrlion ol .iohs. l,r'cuJiing u.loh irltr) Jlcncrlsi rltlnlbcrs of cycles to be

limcLli rilling il]rd nrctlr(xls ol-ralirrg. illlorvances. clrlcLrlatiorr ol-slLln&11l 1inle.

3 Salra ltl tlnNitr*Y oa Tcdnologl
i F;m(,l SdarE S€hdt (tl Y )

I

&:'l'- G,g ),/ \4/.
z@ ----(-,.'

$,.!.,i rt



$/orl( s:tmpliIl.:.1: Lillsrc procc(lure- (ldsi!n
cslabii\hmcnt oi stitnL|tl.(l-LiJltc.

I]NI'I'J

ol wo ( santplins stri(lr condLrcting \ot.k sanrfling stucly and

,rol) cvnluritio nird inccnti\,c scilemcs: Sklrli!hl llnc. Iirilor. \.lerrick and
Stxnd rd dtltn systrrr; elentcntal iud non-clei cJlral prcliclerrni cd rn()liolr
s)\lenr; ivletlrods l inrc ivleasurcmenr (lvl'Ilvl). IVOS L

(;anlt inccntive plans
systcms. work f'actols

(8 hotl\)
IJNII'5

I)ispLtv syslrnr\ tn(l lnth [opontctr.ic
ir.rlnirr- si3n.,l. l,rrrrrirt lld -r.phit
r r.Lr.rrtcr istirs,Lrr,l sLlerLi,rl

(tl hours)

Ilcltl.eDccsi

dxtx: l)isplu\ l\Jrcs oi visull displar risual inclicator.s untl
tiisPlilri !crrrfirl priIciplts ol aUdiror\ irrrLl lrrlrll displil).

6,,\

(9 houl1s)

(

(

(8 hours)

U N Il"I

HuntrD factot. c,gircering: Deflnition .nd hisrcr), of llevclopntcnl ol h.tma, thcld_s e,gineering,Iypes & chal.,cteris(ics of man_rrachine-s'srenr. r'eratir,c capabirities ol human bcing and rnachines;development and use ol human l.c.nr Li.rtr; r r r I i , r r r r ;r r i , , r r' ;,,pr, .,,,J p,:"a...,rS: lntrocluctiu,r lo
liS.illlll:ll iheo.y: r'acrcr.s c,ticl;ng inr,,mrrriur) r,c.cnri,,n ,rn.i p,u.",,ii,g, .,,.ring anct selecring ot.

t- ILO; \\,ork-sludy; lntcrnalional Labour. Or-ganizatiol
l. Khan Ml: lndustrial Ergonomics: plll l_!,a in!ri Br|rDcs RM: Mnriorr:,rr.l limc Srrrrll. \\ ilul lirh
4. Megrw ED; Conrcnmprcr), ergonomicst faylor & lilcis
5. Sandera M rnd Mc Cor.rrick E; Hunran fracior.s in Iinilg rutcl design: MCllill
l,. (-urfie R\4: W rk stu(t\: BIV pUblic ioj,,
7. lvlynrrd; tland book o ndusrrial trngg:

Regb{rar
t Safa }l Unr'!r*y of Tedtatotoor

a ,ld(', 3.rE Selrort ( p)-'

zL- 0y*

',,i, -l

t-:.;e



(

I u ri,r-siii iril"strl,rl .Atf"tv E"glre"rlrg
iir)

).

Coursc Ilrcanlble:
l l'ossess a rnaslcry .,1 

'eaith 
sar'ely and environmcnt rinorrredgc'and sxr'etv nlanagenlent skirs.to reaclt higher Ievcls in lheir pl.olission_

2 Knowledseable salel)' Iingiiecr rcnclering plofissiorral e)ipcr.Lisc ro Ihc industrial and societal
necds al niitional xnLl gl()bil lcvcl subiect to Icgal ,equi.enr.:,rrs.

J Wcrr conrmunicare the inrirr.,)ali.,ri or) IJcalth sarcry irnd cn\'ironmcr)l r'acirirating coraboration
wilh experts across valious disciplines so as to c,.ut. r,,d 

"r'".ur" 
r:rl.r,0terhotlolc,g1, in complex<r,:irrct,r irrl irir ivirr...

Cource Outcorucs:

Appl,v. lino*lcdgc or-\4,lhcnriltics. Scicrrce. Iinr:inec.ing ,rrrrr.rrrcnrals urrtr Lrn ergrncering
Spccializ.ttion lin.hillarJ idcntillcalion. risl( asscssntrnt. .rnallris thc sourc,: ol incidenrs andi,.,rt|r,l J.,.i.rn.rri.,,r.rt Irrr...L.t,rrrz..rits.
t)esisrr' Ellul)Jish rrnr)rcnrcnt ,llrinlain 0n(r conLir.arv irnpr'ove an occLrpirliorr health andsxJat! ntrl]!!cncnl $ strtn to intpxrvc sal.ctr.
('onduct irrrestilutions (,n Un\\ilntc(l inridcnls usils e.:1. 1i(i;ot eausc:rIalrsis. \!hat iltnalysis)rncl goncrare cor..clivc rnLl prcvcnrivo .rLLi,,rr r,, pr..r.rrr ,rpuritron .,,,i i,.,pp.riu,,, ut.,r.t,;.,.:J(,r\

I'NI'f I

Sui'el! nLrrrjlcrircrrl-\!r.l ii,r \lIcl\ \.,tir\ .rn(l l,rri,r.l rir_r. 1:l.rrr, rr_ l.,r srl.t\. li)n)luhtiori olr'l.'1,l:.r'll.l'l,',j,i,',.'',..,;,,,.,,','
:rirl.rrr ru.rrjl .cilr,,r..r....r,..rl\,rt-.,\..r .r....ti,.,r.. ...., ,.;. ,. ", 

i ,'.:.:;. ,

(8 hours)

t]NIT 2

Accident preyeDtion-Nutur-c untl carrses of..rcciLlents. acciclcrrt pl1rncness. cosl ol.rccidcnts_ acciclentpr(,(nri,,rncrtr'..t\..rcti,h.nr ri.nunin,: rrrLJ irrrcsris.ri,,r.. i; I ,,,,; ;.,";.i,i'.,'" ((,,.rprncnr.s. ,arir)cd.rrirrion rrrd rr;rinirr:,. Lirrn.r.:c c,,rrrlolinJ Jis:rirer currrr..rt '

(

(8 hours)

i]NIT J

()pclntionxl Sx li.r\

(;cneral siltill, co|\idclirtiorrs irr rnutclial lllrrrd]inq
...1(l' il .rsc I,t r..r.,.1 :r.l ,,,, t t, ,1,.,,.,.1 I ,,t .

,r,r,,,,,,,r,ffi ;,n" r,.,or,
safat\ in u:ie ot'clc(tricit\. saleLy in rr,elcling arid

Jllls/\Yer:k

$'v 2, G:
92



, rIIr:1. t)rinciples ofsurrding. salety irr grinding, sal'ety in hcut rrcaLrncnt shop. saliry in gas tifnace

(9 hours)

tJNtl',t

Occupational tletlith ln(l ii\gicnc-('oncept anrl spcctri:r1r ot hciilth. lc\cls oi prevcntion. iirncrbnal
onits ol-occupational hcillrlr servicc. acti\ilics ol ocropalioital hciillh unil. occupittional and $,ork
relalcd diseases such irs silicosis. asbestosis. lcacl_ |ickcl. chronriunt rnd nr.!rqrncsc toxicit),
p[cvention and contrrl. qas poisoning. cfl'ocls and p|cvcntion. ltcar.ing conserturrIn prugr]mmc -
fhysical and chenrical h.tziltLls - c(nttrol treasurcs.

( ll) hours)

I]NIT 5
(

Fire engincering tnd crplosioD control-Fire n.ianglc, clxssilication ol llrcs. tire prcpeflies olsolid.
licluid and gas. buildinq e\'rluatior li)r fire salat),. Ilro loild. Ilre r-esistance ntaterials and llre testing,
\t!!clurrl tite prolcction. t\its uitcl c1lrcss iD(lustri0l Ilrc protccrion s!slcms. sprinl(lor hydmnls.
porlable extingui\hcrs lit'c sLrpplession svstenls, riclcction s\s(ctns_ principlcs ol explosion -
dctorlation and blasl \,aves. crp[)sion ventins. cxflosior] paruntctcrs. c\pl(,\ion \uIfrc5\ion \\,srcnr)
besed orr C02 artd haIruen.

(10 hours)

I lJciruich li. \\. ln(itrslrirl lcci(lerl r,t'c\cliol'. \lc(irrrl, ll I

('orrparrl. Ncrr York. I980
I l:rrnk l'. l.cas. i-oss prcvcnli(n in ploeess indLrsrr.ier'. \ir1. I.

II Lt Ill. llullcr\orth. l-onLlon. 1930

.r. Iir.L)\rn l). l]. S)strrrr anulysis und design li,rsll'ri\" l)r'cnlicc Ilill.Nc\.lcrci.l976
l. l)cr!l .lIrr.s. )irc prcrtrrrirrn hanLl booii.lJrilrrr \\rnlhsilnd (onrIxr)\,.

I r)n,l,rf l(lRlr

i. Accident prevcnlio nrxn!ral lirr industrlai op.rarti()r\- \ittiollill Srlel\,
Council. ( hicago. 19lt(.)

6 Ch)tr)n xu.l ('lu\k)n- -l'ulty s inLlustrial hygicnc anil tLrtieologl'. Vol. l.
& I . \\1ittv.

frtuY
\///(
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Y
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NC rnd CNC Nl:rchinc to{)ls

SF]NII]STI'R.VI

'Y=
Course l'rermhlc:
This course covers Fundamenlals and concepts ol CNC machining centers. NC part programming,
Programming through CAD/CAM (Master CAM). and Maintcnancc and -froubleshooring 

rhe CNC
machine tools. This course oiiers more hands on expel.ictlcc th()uqh which the participants will be
devcloping CNC progmDs and machining complicared shapcs by using (he (,NC machine rools.

Course Outcorncs:

Ihe oarticioanrs rr ill bc rhle ro:
(

l. Undersrand firDdamentalsolNC/CNC
2. learn and Wrire \C l)a( Programmirrg
l. Learn NC Programming through CAD/CAM
4. Hands on experience on Master CAM
5. Leirn l'oolin!,br NC/CNC
6. UndeNrand ntachiDcs like Chucking and'l.Urr;ng Cenlres. l\4-rcllininB ('enrres
7, Learn Mainlenance and Tr.ouble Shooting ofCNC Machine.f.ools

LiNIT.I:

IIrr(xluction: 1 L;rL].rrf'Jrrrrrs \)r' nri,, .rici]r corrrrL,l .,-!rrr ri,!!. Jjrrilll (,irs ()l \.( \\!rdns -
rLr..r.i..rri,,r..,'\ I \\.t...r..(.,,Url,,rr(t.\rrrrrtri,.:rj L, lr,.t: \. ....r . r.., t\1. ,,f ,.,lrl..,,f( NC maahinc iools. ntilcltirls eontrol Uni1. position control iU[l jrs silniljcrnec. cn!iIcerin,] ilnalvsis

( ol NO.positionlng s\srenr\. open loop and clorecl loop sysrcrrrs. plcciiion in Nt poi L,,",i13,l.r.r,.-
contfol resolulion- accurlc), rn(l r'epeatability. /\cturlors: sarvonroror.s. s!eppcr liolors, transduccrs
rnd f'eedblok clurnenls.

(9 h ou rs)

T]NIT - II

Fcnfuros oi N.C. Nlachine tools: Desigrr considcralion ol' N.( ntachrnc rtxris _ increasing
prcdLrcrivit) rvirh N.C nrachines. looling fin ('NC nrachine. sysr.nr l)eticc: r-r.J birck s)stenr-
counting deviccs digilal ilrlelo! converlcrs. Intcrpolntions: i)D/\ intcsrilk)fs. simplJ alrcl srnrnrctrical
DD ret'erence word CN(' inlcqrolator.s-

Ij$
'1'., 

. ,r ., \r'-f,
r:i. ..... l*

\r-:''' -" -i:i+':-Isl--.
'\ti?J,

tiNlT - ltl

(ll hou ls)



I'xrt Progmnrnli.g: Prccess planr)inc and flow chal't f'or pafl prolramrnin!. s!sre,s norncnclature
and tool geornct'ies, 'l'ool preselring & rnodurar loorinq. seleclion o, roc,rs las.tl on nrachining
capacity, accuracy an.l surfhce linish, elenrents of ptoglaniming for- tLrnting and millilg. pai
progranrrning l)[eprtutory codcs c, nriscellaneous l'unetions 1\,1. Jntcrlolation. iool c.,nrpcrrsations.
olcles lix sinrplilling pr.rigranr,ring. rvpica] pa prolrxrrrniirn C()ntrol l_oops ti)r N C Systcms:
l'rtroJlr.,r,or)-j,r'r11,l lo,,i\ J.r'l\ninl:l,r(t ,.,,r,r.ri,rr,\.tc r.\.

(10 hours)

UNI'I' - IV

(bmputerizod Numericrl Control: CNC co0cepts,a.lranlalle of CNC rct'crencc plancs, sampled
data techniq,os. rniclocontpulers in CNC. Atl:rpti.r'c Control S'sterns: Adaprivc control $,ith
optinrizalion and constfainls-vafiable gains n C stsrems.

( (3 hours)

uNlt-v

NIo(lcrll ( l((l nrlchirrts: ('N( lrthts. llrrnirr! cfrtcrs- rruclririns crrlre\. ititr)rr)xli! pirll.t chansers.
ilulornalicllrcl e[lr)!crs. clirect nurr]ericll c()nlrol an(l ullpiicrl;rns. ( \( nilehirrcdc\i!n tclturcs.

(8 hours)

itut.t,]{i.t\('t.t l

I NLrrrreIiell coIt|ol ol rnirchil]e tor)l l(orc| & llcn ( ri hlrarr.a t)Lrtrli:her.l)t hl
1..\ulorrrl t)lt. Irrl)LlLLclion S\srerrsand (()n)llLrlrr lnrcgrLrctl \IlnLrlurtLrr.ils (irL,{)\cf I)lll
I ( N( l,l()!rrnrrrin"s - S.l(. Sirrha - Cllgotir
l. Nle! hirlr0 lcs IINIJ I\lll.l)clhi
i.\urncrirrl (oni11)l rnd ( onrtulcr,\i(1.(l \LfinlietUri|,r-tc\\rrri....,.I\rrnrtrL j\lll.t)clhi

( 6.\lu.l)iJr. l,),'l l).si!f rrrrJ\Lr uir., tlrrr , I ..\trt r., t\ll|)rthi
7. Ir L)LLrrtcnlills (,i ( onrpUlcr \ur)roricirl (r,rrtl1r \lll I,rcrticciLrl .l)clh

a"/*7
V

Reota,r
9a Sitt tt t ni'.rsiy of fed,.Btdrf l,i€dot Sdcnocs Setror (.t ri"
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NC rnd ('NC Nlnchine r(x)ts 0t-:i)1:ll,

(

List ol [\periincIl:

l. [o n)ake a Program on cnc larhe nlachine $,ith all

drilling, lippcr lumiDg. thread cuuing an.l krruflin! .

2. To make a job on cnc lathe rnachine with all opcrations

lapper tulrljng. lhfexd cutling and knUrlj S.

i. l r) Stud! ol di,l-erenl contrcl slstclDs and N(. codr5.

4. 'lo Study ol clillererl coitrol slsle,ns and ( NC corles.

-5. l o rnal(e a l)rosranr I()r circula| inlerpolltlion.

6. -fo 
makc x pl.ol]rarn on cnc ntilling machinc geilr rcclll

7. Iir make a job on cDc ntillirrg ntachine gca| teetlr

opcretions lii(e turnins. slep tuming.

likc turnins. slep rurning. clrilling.

Q,.t" 0v
(

l
X, --'"

on*U'
,".*3$#.'"{"]:il],r

.!}\

ida

i"!*D

.1. 

^,r]:l
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Er!4r 1{4 H;;,,,1 li;I,, .s Tl1lnsler

is k) Drepare thc stuJcnts l.r.:

l. Appll.ing rhe pr.incipte nrr:chanisnr
conditiols.

ol hcill 1l1lt]iiir |!Llcr stcltd\ \llrrc and tralrsien1

2. Applying the lirndantenlal concept aid pr.inciplcs in convr,ljtivc hcat tmnslcr.S Applyi,g the thco.y ofphase change heat tra;srLr and design orhear excrrangers.
a 4. Applying rhc tirndrmenril concepl and pr.inciples in r.adiatiin heat ;ranst.er.

5 Analyzirrg thc reration bchveen heat a.d mass h.onsr'er and ro sorve sirnple nass transferproble,ns.

Courcc C)utcon)cs:

tlpon conlpletion oflhis course. the studenrs \vill bc able t():

l. Apply thc principre n)echanism ofheat trarrsr'er Lrrcrer-s,"adr \r,e aad rmnsicnr conditions.2. Apply thc lLndarner)tal concepl rnd pl.ln.iplcs in uon!c.riu" f,"", ,l]",oii,.3. Apply the rheory ol'phase change heat tr.ansf.er ancl design ofhco, 
"r"h,,ng"...4. Apply (he Iirndanrcntal concepl and principles in mdiari;i h*r ;ra;;a;;.

i. Analyze the relation betlveen heat and mass transli. and to solve simple mass transferprcblems.

Coorse I)reanlble:
'fhe ntain Jeaming obiectivc ofthis course

Un ir 2

Exterdcd surlitces (tins): lleal tr'anslcr' lioIr a stllrisltL
tcrnpcl irlurc in a thcr.rno

(

UniF I

Basic Concepts: Modes ofheal translar., Four.icr,s law. Ne\.vton.s Ia\v, Stetar) Boltzntan law; thermal
resistance^and. coiductarce, rnalogy between llo!v of heat and 

"f"a,ri"irl,.o.Uir"d heat I.anslerprocess; Conductioi: Fourier heat conduction equation, ils tbrll in ,".irnlrtor. cylindr.ical andspherical coordinates. therrrar ditlirsiviry, rinear o,e di,re,si.r.t .,t"nay .i"i"--.on,ir.tion through ashb. rubes.rphelicirr shels cn,J composiie structures, ereclricar anarogi.r. c.iticai-rn,,L,ration-thickness
lor prpcj. elfect ol !arirhle tl)e rtal c(rr(tucli\ilv.

(10 hours)

and alrnulat
lor Neli.

lln (plrle) lbr
lln efflcienc).

x unilorm cross
iin r,\criveness.

((/'ry"
!t Saar il t ft\Grqty ot T'drldooD

i l.idbt Sd€'(ei S.atqt (M l',
f
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applications; Unsteady hent conductioni -fritnsienl 
0ncl periodic cor)duction. healin! and cooling ofbodies \.vith known remperatures dislriburion. sysrums *iir, i,,riri," iii"r:,r"i.:onducri'ity. rcsponse oftherrnocouples,

(t0 hours)

Unit 3

Collvection: Introduction. Iice ant] lb|ccrl uon\cLtion: p.in!rpls ol dimcirsional analysis.Buckingham pic rher,rdn. appricfliur of Jirn(.n\ionjr, ,,*iy.ir-.i:-,i." rn.r r,,r.r:rJ ionrecrion.empirical correlcrions ,or *minar cnd rurbul"nt ,o* or",. l^r fLi" r,rd tuiJIo, g"o,r"rry; 
"rl.rlutionol'convective heat lransl'er. coet'licielt using data book.

(8 hours)

Unit 4

( flcat. crch:rngers: Iypes- parcllel llow, counlcr florv: evaporator. and condenscrs. ovcrall heartransf'ers coefficienr, lbulihg f.acrors, log-nleiin temperar.tc 'aiffermc" - 

f ilf fOl .lethod of heatexchanger analys;s. ell'cctivcness o1 hea1 exchatrgcr. N.[U rnethod:

,Y;:::,::i:::^1.l!....|:,.1'- 
.:1,'-,.ll,|. dilirsirr-n. dilision 

",,"ri;"i"n,. 
i,nnroev \irh heat rransrer,urrrrrsr{)n or \illrnt rr. rr st:tr'orrrIr rncrl,trrrr.

(8 hours)

Unit 5

Thermrl radiation: Nature of radirtinn. errissivc powcr. abso.ption. transmissi(nr. relrection andcrrissio, of'adiarion. t,lanck.s dislribrtior) la\r. mdiation rar, ,"i .r,:ir."r, ,",liati(D hcat exchangebctrveen black anci qrav surrhces. shrpe Iircr.r'. 
",,,tugi""t 

.r."t.i;ur- r.trnort<, r.acriation shierds.Boiling and condensdtion: Film rvisc and drop wise Jondensarinn, Nus."ti theo.y lor lilm wisecondelsation on.a vcflical plare and its modiilcation fir, f"rriro,riuf iri.r; boiling heat transl.erphenomenon, rcgimes of boiling, boiling corelations.

(10 hou rs)
(

lieftrenccs:

Sxkhatnrc-SP; IIeat and mass tmnsfar; Utri!crsitl, lrress Iltderxl)ad
Ilolman .lP: Ileal lrar)ster; 'l-lvlll
Nag PK: heat and Mass ll.enslir: l Ml|
l)ulla BK: Iled 'l'r nslir.pr.inciplcs And ApP; Plll l_eirr.nins
Mills AF lrnd Cincs.rn V; Heal transl'er; [,uarson
Ccngel Yunus A; l.leat and Mass rransf'er:.flvlll
Yadav R; lleat a|d lvlass l'rtnsler; Central India pub-Allahablcl
tsachr llD;Slcphan K; Heat and Mass Transf.e( N,l cl\4illan l,rrt)

t""
R60rlrt
ttn'-,cr*f A fcaruqr-'"' i";irc'" (M P)

98



PIEA- 603 IIeIt urrrt NIass Ir:rnslt,rl 0L:0-l':21' I crcdits 2tllsllYcek

l.ist ol l.lrperinrtD ts:

l. Conrluction thrl)u!h l r.od L() clctcrmlile lhelnrl
r)Ittcriill

coILlucri!il\ ol'

2. Forced ard llce convection over circLrlar. cvlintler
.i l- rce corncitr,,rr ril,n (\r(t,JcJ s rtr.rs
4. Pa[lllcl l]o\\ 0nLi counter llow hcrl exchangcr cllictivcness and hcat

lraD5lir rxl.
Calibrilion (,l rhcrnoc()Up]r,
Iixper-intcnlal drtcIrninittioD ot Stclcn,l)ollltni,I c()i)stiL l

I

).
(t.

( cy
l4/,,,2r -

\i';..- ---,/\drr-P).
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ivl E1\-60J

{-r)u rsc I'reinlhl(:
L 'J() rnxke s[]dcnrs l'rntilirr \\ith lho d.\i3| urd o|.([iir!

inlc[Jrrl .orlr boslion cngit)cs
2. Io upi)J\ ltnul\tical techniqucs lo lhc cit!iouctrrrg pr)blcr)rs

ol iIlcl'l]01 conrbuslion on,r inc\
.1. Io stLrrN lho th.rrnod\|tirnic\_ cr,rrrb!srt,rn. tr.ul L i,n\lcr

Itllcclirr! rrl!irrc iro\rr. cllicirjDc\ irrrtl ,:nrl'sl0 is

(

4. -l'o introduce stltdents Io the envirolrnlcntal .lnd fil(.J eeonony chnllenges lhcing thc
intcmal combustioll engine

5. To introdr.rce students to ftttLlte internal combustion engine techrology aDd marker
trends

Cou lsc Outcomcr:

l. Ditlcrer)tiillo antong dillcrcnt intcllil uorlrbLtsijon rirsinc !icsign\
2. Rccog izc ancl Undcnland reasons li)r difl.:rcnccs anton! ol)crittins chrractcristics ol.

dill'cfort cngine llpcs and dcsisns

-1. Civon un ensinc dcsirn spcciflcalion. prcdict pcrlirrinrIae xn.l lic] econorn] trcnds !vilh
Sood irccuracy

..1. Ilirse(l orr r in-dcpth rnrl\sis ol'the contl)rsli.,n fti)ccss. llrc(licl eoncenlriltions ol pritnar)
cxh!usl pollulrnis

tiNl I l

lnlrrlul ('ornbu\rron I:rrcirrr: S.l..rrrrl c.l. cngircs ('l rrr,r.urrl rour slr,jlic c\clcs. r.al u\clc Lrnal,vsis ol'

, \l urril ('l engirrc'. d.tcrrlirrrlion oi crginc rlirtrcrrsiols. slrctLl. lLrcl cr)n\untpr rrr. !,utIul. rn,.rrr
\ c ietrii. It!\\Lr r (lli( ( rr_\. l.r(rors 0llacLir]! \ol rrrrric !.1'lj.i.L]J). hrrr balatrie. prrlirrrllncc

chlltclcristics ol SI lrnd ( I cn!incs. c\llndcr lfrirt!cnr!lt. tlriJrg ()rdcr. po\\ar birllrrcc lar ntulti_
cylir)dcr cnsines. \ l l!c liIl i|:r.

( l(l hours)

-- Reg8trlt
I Stta 9l lhr .!riq or Tedm@v

O ,.t€dlr2l !r ,:s SehorP (M P)

charactcrislics ol lnodern

rnd pcrii)rnance analysis

liiction and othcr fhclors

I]NIT 2

Conrbuslion in Sl engincs: Flamc development and proplrgririon. ignilioll lag, ellbct ofair density,
lemperature, engine speed. turbulence and ignition tirninus, phy,sical and chcnical aspects ol
detonalion, eflect ofengine and lirel variables on knocking lendenc). knock rating ol volalile luels,
octane nurnber, H.U.C.R.. action of dopes. pre-ignitjon. its causes and rcmedy, salient teatures of
!iriotls lyp( comhlr\li,,r) (iurllh(r.. \ al\ c rintin! iutLl tl .tr or.iJr.

l,,oginL's It.: I l :01, rIr{lit\ .lll rs/\\ cek

fr\ , (')

["i,Y' 
,tt/

;(-

h ou Is)
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(

(

L'N -1

( onrbLstion irr ( L l n_1f.s: tirncs biLsu il]rticlror di.,3r.ir fs rLr,l rhciI sruLlr_ \.rriou\ slrges ol.
eorntruslioD. dellr\ l)cri()(l Jir\cl lir)r)cli. r,LtJrl.lr,rri\r. r rti. i tii,rL!rs...,J,cnt l.crtur.i:s ()l.rirrioLrs
t)fcs ol-coDtbUStio]r ehrrnhcrs. lircl i-lnirion. c,)oliIr. c\Jruu\l lnJ lLrlrr.ic.ttion .rstcms: Sintple
plot)lcrrs on iir.l inicction. rarioLrs trpcs i,l (n- l|c\ rheir ii.r,.iil..rL rrnrl rrt]cnr t.lrurcs. I{orurv L( q,rii,r.. .l tr,r ,Jr,'..,.r ,.t r-.

(9 h()urs)

UNIl'.I

l.(. tnginc Stsl.rn: l:uc]s. irrrition srsrcnts. c{)oli|!1. c\lrLrLrsl/\!.u\cn!in! an(l lLrbricirtir)r s\slcr}1. f-ucl,, r(rr,-i l\l ,,r: r.:lr.iir r,.rirr .r \l l...r,,\lt ,t.\ {l ..,r..,.r..,,t .,,,,.,.,i,,;,. .i,,,;.
p11)blcrrs oI cill'hrifcti()|. I:r:cl rtrcrcr.iIr ir ( I ( ., t lL l luLti,,n ,, r I c]rginc ilnd sirrple
Iri)bJcrrs. \arious l\]rcs oi rrrr:iIes. thciI classillcarion uJr(i sulicIl i(rrurcs. I Uelr: Lo,r\crtrioIlrl ircls
:r)(l alternate lircls. crlrirru exr)!ir\l c )ission, c rL)(xr nr!rr()j\rdc. Lr;rbLrnrr rrrrh-o rirfbon. o\jdcs or.,,,r,',-,.1 .rr.(q,.r irr rrc.r..r t,,-.,.t r.,.1 (,,Il11,r.,r.rI rc,..:,r(.,..1(tr.\l

( l0 h ou rs)

I NI'f S

SLrl,crrhJrrin! i ll!cr (,I i[lilr]!Lt o| l]r \r.,,r r(i 1, ) r, ,rrl,ri (,1 \ L,r_Iru,. krrr untl higit
fLcssure 5Upcr chillr]i !. c\lrxLL\r. !irs lUtlro rlriugirr!. rul)fLCltiLi! rrl i,l r\o sLr.r,LJ cngrrrr:s.

(8 houl's)

llcfurcnccs:

l. (lLrncshan Vr Inl.rlrri (i) )busion ensinos: tN.lil
l. l\lxtl)ur \ll_ & Shrnna lll,t A. Coulsc in l(i cngints: llhrLrpirLlili
i. ( ,rt.rir ll\. I r.l].J ,rr,q,rr:.1.,,r lr Lr.:r,(..:I,tJI

.1. S i, ir;r ;rrr \' \, ,,,r..,'i\. | ,rrir..i:-r\ I

5. llaldernun.Jl) unrl \lilchcll( t)r /\Lrronrorivc [:_Iqincs rireory urrd ser\icing: I]cxrson
6. I)ornKundr\ur: lrrlc|lrirl ( 0ubLrstirrrr Ir]lgincs: l)hitnpll l(ui I)Lrl)licilrl()|\
7. lrrlor(li rltrtrrltl (r)rrblrstioirln!lIcsii).r).\&l)rr!tiec:\llll,r,.\\
ij. Iiicha|rl Stt,nct lIlro(lUcli(,I lo l('I:nSrIr\. \LrLr(,. (J \Lrr,, ,,rr\( Lrr (t,il1lrnvc Ntc \.trllxn)

l/ w
Regsr,za

'o'ff*?iSl13".S*1,ili"
101

&r



t Mr,A{m fNECr^NrcAL -I tst I ll':^sLr.EluiN r \ND
cr-cdits

L__=lllrryMgl_
Course Preanrbtc:

irr"llvc"r. _ _l

I

L To understand tfie basic principles, construction and working ol.engineering nrechanicalmeasurerrcnt science.
2. To acquirc proficiency itl ilsing, caijbrating various nreasurement systems3. To undersland the problcrns in-ne:rsure.mc"n,,y.,.,,r"ai"".i"f,he compelency toresoJ\ r rl)( l,(,l,lums.
4. l'o Ltr,,\r illl tJru rncrsllri

work. 
nS tnslruntents and lo tneasurc dtll.ercnl pilamelers in clav_today

( Corrrse ourcom.,.:

Alier going thrcugh b?isic strdv or'gcncmrizoir mcasur.L,nrerl sr srern. 5tudrols \viI bc nbre

l. Io LIrdcl..stilnd titc stcp\\,isc \!orkinq ol.tll il]sLrUntcnts ilnd !vill be able lo Ilnd out lheoutpLrl lNClors.

. lll.l ':',, rr'It,tL r,, Lrr,,rr rtrc irr,\,r..r)r... L,t tt,ir^.\.,t1.(r;.,.r .L inIr,. ,,t.ir.rr, ncnrs.. llrr\cr ,tlrrL.t .,,,n.pr,iIt\ifltlt(.lj\i:,,r{\\,..1.,D;,.i ;Ir:lrUrnr.r,liit,cr,lJ,,\i ..th(basics il_ntcrlolo!r,.
,1. Sludcnls \\ill bc ubJe tt) dill!rcntiatc bctrlccn ull l\pos oi.ntcasLlrcnlcnls id. l)irect &indirccl t\l)c. ronL.tcl & n(D-contilc{ r}pr irr \\clir\ Lhi-\ i- n (iusi!!l the comD(rnen$ rvithlr,,\isi^...,i l,,Jcr:r.c,. ir. ,,,r,,,,,.,.,,,,,i,." ,1,,, ,r,i, ii,.,,.,,...i,,..,,,'; ;.;:,,,:;ll '

t iNt't l

r 
\lr'rrrrrr.rrr"rrr: \,:,)i.'L rrL.,.t \r...l., rr.r\1.,,r rr....r.,.it...t.,,r .,.

[ .t:rr]r,/\.r .rL 
'r-.,,:.. t ..,..r.'r1,., ,,r ir t , 1,... t., ,. ,..,.:. r...LlLrr.l '.lrL\ \'.rrL .:r/itr:.,.,r tir,(,,,rI. \r.r... \,.r..r .. \..r.r.r\..Ii.t'l,.lr iih.litr J1.r,.,,,,r,,.,:r ,r,.. Ir. .,. r.r.u i.. I,.ilr..t .r Ii ,.;.:i,

I_\ pos ol crrors. [jllcct ol cotnporlcnl err ors. I,robablc e.r.or.s.

ltNtT 2

DisplaceDcnt lvlcnsurcntent : 'lran,dLrecr: 
_t.ot_ 

JrspliLcE cll. displaccrnerrt tneasurement,polentionreter, LVDI'. Capacitance Iypcs t)iriral i,.,".f"..r, 
-1,lpii."f 

"n.oa"j St.uinNle.surement : fheorv ofStrai, Ca,ocs. geugc Iautor. lcJnperalur\r Compensation. Brialgc circuit,orierlrario, ofsh.ain gau-ecs ibr.rbr.ce ui,u-rJ,.,,1,i..i,,rt,, r,;,,J; ;;:; l;;"::]il "a ro.que sensorsMc:rsurcnrert of Angular yclocity: .l-achor)reter., .r""f,ig"""."ar... -or:!ii'ot 
,u.t,or,"t"r, onaStfoboscopic l\4cthods. Accelcration Measur cnent.

E{

' msasurinq instrllments.
riloc,il! ins inpur!. Sraric
Slrlic .rror, Precision.
Lrrors in rlcasurcmentl

(t0 hours)

'l*.,.*rR:[ffi

^ (q hu u rs)

("/'Y
vzl ,, 

-..).

"- '/ 1o2(./

,("



UNIT J

Pressorc Mcasurclnenl: Elastic prcssure transduccls vir. Bo rdon 1ubcs. diaphrrgnr. bellows andpiczoelectric press!re scnso.s. Iiigh pressaae rvreasurcDrcnls. vacrrr,rt nrcasLrr.crnenl: vacaarn gaugesviz McLeod gau3e. ronizalion anrr rhe'rrai condrcli\.iry lauges. Frorr, ivrcasurernenl: tser-nouri,silow ntcters. llltrasonic flo\\a.clar.. Magnclic ilot, ,,rrter.',a,iun-,","a. ,ta,.r,por,,,re 
Nic*urement:tlectricitl molho(is ()l tantpcr0lLl|r Dtcir\urctrcnl iia\istI cc thct. t{r]lrltcr.s. lhe|rnistors and

thcfl iocot]plcs. l)\ rotneLcrs.

( l0 hours)

tiNI'l'l

lnlroduclion to roDlrl)l \)\lcIrs. ( lassil;l..lion oj (rnIri)l \\..lc r. Opun toLrp rrnLl closc(l Io()p s).srcms.
r Nlrrhijnr rLirl rr(,Jcrlin!,,r j(,rtr(,r s!slcnrs. corccpt or rr'rrrsjir JirncLior. tJiocr, triagfum argebra( " 

"' 

il'"'..r
!NIt'5

ljlrDsicnt antl stcuLl\ slittc airal_\sis ol lir.st anrJ sccond or(lcr s\stc t . l.inrc
Slrfrc l,,l{,,,1 \Jc,,r,,t (.,J.r.\.t..1r. SL...(r\- l.rt(..ir.,r.rI,, i.,..tt;.., ,
lillcrcnl l\pc oi s\\tcnls tl\iits st.P. rillrlp anl piL[lbolic i]rtnrl\

l)()orilin slccillcaiions.
,tce(l\ stirt!' unrrlrsis ol'

(tl bours)

(

llel'cr(rccs:

l. N,lcits.r(i,,,tL S-\\t.r,i\ (,\|pli!lltio., i n(l I).\r! Lr:iLltrJ _ i () l)(\i).lit \lL(irurrllilll. \lcrhirrricill lln!irrccIin! \l(rsurrnrerr - rhorrs ir-er.rririr. \ I .\\r\ Buck. r(or NLrrr!,,)ni
Nlrosa I'uhlishiirg I I()Ltsc. []ontl)l\.

I. Nlcchxnicul l:rrr:inceri|]l.l Njci]\U[cntc|lts ;\. h. SrL.ihncr - I)hirIpatlilri& Sons. \crr I)cihi.
-1. instnrn)c lxtior)l)c\i!cs&SlslcDrs-C.S. llungr &(i.l{.Srrr.r.Ir _ luu \lc(jrarr llill.5. Irl\l|1rntc lirlior] & \4ech.rrricul \,l.lsL[c rrnts - \ l\. li]r\itl.
u. r,i'r't.i \\\!!r.r r,.,ir,c,.r.i.r,-,:l\ \.r,,:.t ,rt r. r..,ri

0v*

lx.yiH**, 103
, rr*:;;Y;,

(!\
t'. /,

ft._ \6
L,-'- r'H
" -/or,/



mEA{b(Arl P"rgTr";aEnertlsqrir.i 
_L-rrll1, ir.l !r!, ",r,^- 

-flH..Av""k ]
Corrsc Preamhlc:

l. JLlde\cJrf rllrhitit\ loarlpl\ (n,,\JL1r.rs,,J l\1.,1 ,. r.r{r..rnLI ljr..r.rnill Scienrrs, 
,l;"4"?;1::l],:, "^ 

,iry ro dcsisn ,, sysrenr cu,rpur"nt und p,o.".."i tu',r.-"", ,n" a".i."a n""a. ol
i.

Course outconrcs:

l. Abilirr to lrrrvc irLlcqLracr rrirh
l. OItin)i,.irtion o ,(j\er l,Lrnl\

txirl
(

desiSn. crcction ar!ld!!eioptncltt of l)otler plant
rvith respect to araillble r.cso!rces.

lnlr,)(l clinn to r,tJilt,)(l\ nt. L,r,t\,rrrin!, !
,,,"rnna, 

',",,"* ,i,,.1 .,,.,", :,,;1.'.ll .; ;x,lli,;.';lJ:i '.rli,,:::,1;l 
],::1,:';,,1;lH l 

,,i::
cl.erF).)\tcrn\. rrrul iells. rJru|rrro.JL,ctrir nI\LI.... 14lii) (.,,,,,.,,., ".,,,,.,.

tlnit II

] r;l,llll :i:']ll l.]j J.: -ll:i,]Ii:,f.'or 
ii,,r,,! i.,,,i .r,,ri,rn Liesis,. cIe!, ofcri,,,i,ric r:,uro..s on

hoitcr sizes l,,,ir .,"",,,..i,.ri,1\,,1r 
t,t \r(i!,r !\!JL. r,l rr.r,(.tr rJ,rnrlr. r.e..rrr rrur (rs in rrltir)c lnd

.,,,,,1,,,,,",,i..;i,;; ,';ili,,r.;:,;,i;i \r)riLr 

t 'r"r n r'r ir' 'r Lrrt'(rrr'r 'rn'r r'a""' pt",,r .-,,,i",,
rrnLr circtrrirrin! \l,i,:; 'i.,";,,.. :,riil'l :l''' "' "'r rt!'i \\'rrLr rr!Irrrr(rrr illanr' 'ondeDsirrr 

pJaDr

r)\rrurncrll ror). 1.5rin! r,,,J I)Jilrl1 h.rr ,,:i ,:lt.^ 
trr h 't .'rrr :rnil LLrrrlIr|y pi"nr 

"q,,;1irr",I..

r ,\r1.L 
(l{' hours)

(
Nurl(.1 1,,,s(r \L rrir . Irntr,4t.rirLr t, ,tuirlclri p(,\\r. ric, r1,,11111g,,1 iI Iltc \\()rlLl l|l)Li In(liaI cor)luxt.l).\,..,,.r .,r,,,., ..r,,...,...i,i, r.,,r,.,:..rrrir. , . :.:;;,.,:,] j,, ..,.\,ur)......r:,,,r.
l;,1;:1 ';1,,. :;l ''t :':r '.,,",'"r rn(( ,\,,,,,
an(l rclirbrlrr\ lr.rrres 

rrtl irr\i i'f!'{l!r 'rr(l 'r'\ l) irlciflc\ ('J r.art,'r conrrr)1. \iliotv

conver'sion
anJ hl brid

(9 ho u rs)

(9 hours)
tiriit IV

llvJ|o-Pnrrcr Srirtion: |:|cntcnts ol lt\drclooical contJ-, tartiors. rainf.all r.un ofll llow and polver
Li;#;l;l'l;J; ::':,;"ll';;ll,i::l,',":ii'.,,ti.','r,.,r,,,.",';:,r:;;,::',,u"":.,hydro.rarions.
ru\er\orr, octir)\,,,:.: rr\er\,,ir( N,1r.-, " 1"1: il'," 1 rL, 'r \"rl' prcrsll,c rt',,ncls. p.,r.r.ckr,rcser.voir, balancirrg rcservoir.i. N4icio and 0,., ,.,0i. ,r.,.1,,,,.,.'_"1;,r,ii.il,i,lilXiI,,,fiffi.[iporrer'.nriorr.. .c,.LIioIL I .itc ,-f*:\q ..-: /-- nl' :- l\o,lslryY>' \-/..'t-''
t {eallcar :r' . .. " rr_pi-i... -



(9 hours)

Unit V

I)owcr Station Lconontics: Estimation and ple<licrion ol. load. Nlaxinlum clenland. Ioad llctor,diversity Jhclor. plant laclor and fhcir irrduuner,,, pf.,", ,f*i3,,. 
"r","n", "*, eccuorrics;iu,nrI.s,,,, ,,r r,\a,r,,,,,1r ,),,(t(,,', n,,s,1 pr,.,,rj r)pir:., i,,.,.;;.;;....:;;;ic p,.hicrn. orr ..srrnulvsis. ccuonrit fc.,,1111xn.. and'til.ill!. inlcrconncclc..l s\srcnr unA ,t,"i. uirur,ug"r. elemcnts ol.load dispatch iI inrercorreeled s)stcms.

(9 ho r rs)

llcfcrenccs:

\ l. \:ri.l J,l(: 1,, l, r.r,l.rr,r I rr,:r: I Vi r

2. AI-Wakil MM: po\cr pl.rnl Icchnokrqi:lNIli
L ShJ11nr l'( : I',,s(r f\ti,,r I nrS. (utiri: Jru r,,r . tr..Jt ,4. DornkunLJ\\,rr:11,$(r I'lr t Irrr,!: Dhirrrfrrrrri & ",,r,s.5. Raiput ItK: A rc)it book ol'porver.plant EDgg.; I_a\r)rj publicatiol]s.
6. Yadav R; Slean) and gas rurbine.nd por""i-pi"nt 

"n"g.

( V

()
i>

ral

i*y.[ffi;,^. ,_ .*"" ,;^l,Ii,ili

,t\ V
fo*



I Mea-otta G) Tli""",*r!tl"-[i*,,,rv Slsten,--lE.l-fqf, i_fe,q!rl!_] :g..nv"tr.-- -l
Course pt.eamble:
'[he course shoUILl enabl., thc sludcnrs lo:

L L.lndemtand the vnrious iirrrrs ofconventional cncrgv rcsoulces.2. l-ea.n the prescnt cncrgv sccr)ario and lhc 
"*<l 

ii,, 
""..g, .,rri.*",i,r,3. Erplain Ihc concept ol.var.iours lbr.nrs of r"r"u,,rlrl" .ncr!14. Outline division aspects ancl !lilization ol.ronerralrle t,nc'131, sour.ces li,r

industr-ial applicarion
5. Analvze thc cnvironlucnlaj asDccts o,.tcnc,!vablc encrg! rcs()urces.

- Coursc (Jutcomr:
(

Upon conrpletion oftlte cou,.sc, the student will be able lo:

rnclsuren)cnt: Mctrolo!! of ,lr,i,rd
Normal distribirtion. N,lcrsurcnlcnt

botjr domcslics and

\pccd Jisrribuliort. \ inLl 5Deed
ol'winJ dJril. Fnur.gy estimation

V
il slvi 9?t

i1."..

, 
l]:::l].f. 1,1" " ll,"nrncJIat aspeclsoi.ror-conrcrrLionirt cncfev rcsourccs. In (.onparison \!ilh

) 
!:x'rolr.,\,rr\11,ri,,,r.'l ( 'rqr.-,\ 5\ ,t(1,:. rlr(ir 1,ri..,,..1. rr, tfi,,,.iri,.,,,. " "''

, ilt:J)1,:';.:i:11,;:;:),:;l:ll.l;li:.:rr- ,, ,,,ii, : r,'i (r.,f\('1,,.,,^,',\

",r,".p".i,"",pr",,;1,i.'iiiililil,l'lil.:i;::ll:Ii;,i,:i':J,lil:lr::;:lii,ll.,Xil::lii
l. Apprccialc thd nord ol \\rirrrl lrncl.!r rnrl

kno\\ lhc lJirssillclltior lhc r,lrr.ir.,!s contgroncl]ls !se(i in encrg! ge|eration and

IInilelstrrrrl rhr u,rrrcpL pt 13iornrr.s crr,:r.-
Plants- applicatio,s "'- '"'':y '-esoLrrccs 

al)d ll)eir classit;'ation' l) pes ol biogas

6. L'olnt)iuc Sr)ilr. \\ jl.J ru,J bio.; ,,;J; ,r": k,;;,il"lii;'li, iii: :.ii.:,,ii,'l: li,. till,l.i ,.lll.. . ;:i'lllii;ll;l,llll:ili:l );.,
(

r\lI-l

S{rlnl. ll:r(lirrtioll: il\l|1r-lcrrcslrilll :rrtd rcrresLrilrl. 11r(]ilrio| |,oaslIin! inslrrl])lent. rx(!ixtiorl
r\r\ llr.1,r\ ot ,,..t r,t.,.-.,..,t.\..,,... r..r,.(1i,.....,,,,,, ,,r',...1.,, .,,,t.,J.1;,;. ,,,,,..irtr.,1,i,..,.1,,t(,r,

s,'lxr t,,,'r,,t,,ir.,r t,rn. r lr i,t r,r,,11,y,,11u1. .,,r,"i,,, ,,ri.,,t,,,..,,.r*,, fi..li,,,",.rr Jbr t.irbr,carionol l)hur(,rolmir,lu\ir!..\ll,lr..,i;,,rrr,,l.solrlccJlsirrl,,,.g.,,",.,,i,,,;r',;i;;,,.,i1,g",,,.f,V."ff..

tiNIT-, 
(lo ho.rs)

\\rind encrgy ch.rtclerj\l ics .ut(l
slalisrics. Weibull. Rayleiuh an(l
ol wind regintes;

RGd{,.
,-nNerrtt- or

..',-..::]..'; S"not" {M P)

,,.,,,/. //t \

l\'\Y
?



(

(tt hours)

t;Nt t_\/

- 1:::i::'ll:ll.:ll.rr:.(),r:,r,,,r 
.r(\)rLe11nirl ,.csour.iju\. r\fc ol.l]corhc,.Jnar uIc|r:.r rlcposirs. sirc( ::l:ii1]ll .i::,1].i',, 

,r r,,\\c, .pl:rll.: Ir).{troscr bcrg\: rtrit,.orcn,rs 
" 

,uu,c" ur .,"l,g). rr., d,.,,sen
l)ri)rr!ctr,D.Ir(t st,, irre. j-rrrlti.li\ J\l)csol.liiul cclI. lirrl urll syslcJlr ar)LI sLrtr- srstcrr-.-principle-ol
ru orkin!:. l)ilsic tltcrrrrr)rl\.rrrrI ics.

l'r.tduction o_l llr]Tnss- phoros]nlhcsis_(l & L4 plLrrts Lrn birrrn.rrr proJ,tiriu,; Biontass resourccsassessmenl; Co2 l'ixal,(, polcntial .l biorncss; tl.rssilrearit,,, 'nr, 
-f,io,nn.., 

l)hlsicochemicalcharactcrislics of biomass .rs tirer Ilionrnss convcrsion r-outcs: biochenicar, che,nicar and thermoLhernicrl lJioclrrrnic:rl t,,nrL.,.i,,rr,,r. l.
l:::l:i::i:: ,.::i,,ltl::,i ,,,,., ,,' ,r,=Jllll:':,J-:":1,'i,'iXIT,o*:,.:'i;-:i;",,:i,,ii:-;;"ff:;':::
j :lli::ll:,ll* 

irr,. rrrL,-rr\ t,t.,nt5. hrou,rs pl nl nrlnrrr.e_Lrritizarion ar)(t nranurc r,atues. Biomass

l.l:::l::,-l::: 
,rlll;_,.,11 ,,*'. f,,,\(f !cncfaril,r ri.orrr gttsilic.rion. cosr bL,nc,lr analvsis ot power!orL'r'JlrL'D hy litsriJ(itlti'n.

(10 hours)

IJN Il"I V

Srtrall Ilyth.opr;rrr:r S!stcnrs: ()\ur\la\,, ol.nticro. ntirri urrC srritli ltr(1ru r\stcnt: h_\(lr.ology: []luntenlsol lurbinc: nsscs\rncrrr ol h'd.. nrrrcr.: seturri,r, -,,,.t ,t..;1,,, .,,i.1,,., ,,r.;;,;i;,";,,,,":etccrio, andcjvil wolts; spcccl and !olliisc r(,qulitti(rl; lltvestmcnt issLri Ioad n,unr"",n",ri un,t tarilT collcction;Distribution and nralkclinl issucs. Ocoal linrlg\: (,((.rr .,";J) l.r;,;..r. 1..u,, 
"n",*, ,nu,.,Principlc ofocea,rthg.rnll cncr.3v corvclsion .,, ,t.ir. ,,..,,,, ,l . ;-it,r,,,.r:'pj:.,". ll.inciplcs ol.oceantr:\c cr)(rS) ,rr Ll IirluJ c,rcrr, (,,r\\.r.i,,r.

lvind Lncrgv Co!)1,rrrion: \\
cJassilication ot \\rt:( S: I,owcr.
capacity litclor. nrlllchill:r \ i d
\\,ith rvin(l reginrcs:
(9 liours)

uNlT- l

llclrr-rrrces:

trtd cncr'(r cortr!r.sion i)riruil,i!:t (jrircfill iIr(xlLrction: Tlpcs andt, q.,c.r.t.l lril .,rrr:, t.r,.,..,. r{.\\.r(.r\(.,,r r,r,.t r,ril,.nc.l,.l'I(s,Jr \\i,r,,,. ir ,. \r.,.,r..rri.,.,,,r.r, .,J(.r..r.:. rrir..t rr .,rrrr

(ll hours)

I.
2.

l.
1.

5.

6.

7.

8.

9.

Kolhali Sir]-gal & Raiarl; Ilencwable Encrg].Suurlcs nLl Ernulging-leuhnulovies. t,l{l LearnKhcn. B ll. \un ('r'rrtcrrrirrrrrl Enerr\.lNlll.
Sukhrtmc ilrd N.r)rk. Sollr Enelgl,i'prrnciples ol..fher-mal Collecion and Srorage, llVll.Tiwari and 

-Chosirl. 
f(encwable Erlergy Resourccs: basic principl. t oppt i.ntioniN o.o.o t rUtKoleswara Rao. Energl,Resour.ces, ConveDrional & Non_Corrr"", iorjil gip p't1,"*;or.

Chetan Singh Solanki, Solar photovolraics: Fundamenlal. techn;logi". urJ,,fpif i*,.r,ef ff f_

}.,]L1l ]'rl:::,]] ,",u ,,) 
bbasi sA; Renewabte En!,rsv sources: pH r r_car.nins

Rir\inJr.lr:rh Nll;rr,,l lhll Ll,. ltior)1 r., tn","r.,,,.f L,r',..,,,,,,.,;,.,;.;;;i L.lnivcN;1), Prcss.DL,ilc and Ilqckrrrur. Sola. In te flnal Process. Vy'ile).

Regtslt
I

t
Styd qll thivertty ol

0rlir
' . -i ..r.-'.a'i t.h... I'l

' (ilt+ '")t
\/,/ q

/ .{-,'



I o I lhe \rfbnl (lcscrrlnion r)l rhc rcLrl

I i nrie.sr.rLr ri). ririrrhr.rrli*rr t(( J! Lr .rr .Lrr rreL!r..., l!,.{,J\r (,irlrrrr/.rlr(,n i)11)hrcnr:., I ...r.. rr.. .J., . ... .j.l. I)c\clo]lrrf|1)rililrrt !lc\cl.ilrrs Lllc nt{rlicl uIrl rircv,\rl!trilrrr](lrr.irnli\,,clltercsulls
lI(l JIoIo\. rcc,)rrrrren(llri,)n\ ir larrr!ii!.r tln.icrsr.rrrLirLli. ro rhe'Llc.irl,,,i-r,,,f.irg
l.r,\( . ,., \l.r ,.r:. ,,..,t I |,r,.(rir -

( oIrse ( )u tc{)rIl!

l. tr,lclh{xlolo!\ ol Of.[rli()ns Iir\!illcIl.
I Lincar Jrros|irrtI]lir!: \()l\insJrethod\..lLrulit).iif.l \. slti\il\ iIrll\sis: lJrt.,,(r l"i.., i , I ir.
.1. Ne tu,orli tlorrs.

-i. \lulti-crii.irr(le.isiLrr iccirIiilLr...
6 l)ccisiot rrr,ils uti.ler r tL..tlxill\ rLri(i ri:1,
7. ( iarn c tltuorr.
8. I)_r rrlrrlit plorrintrrrir,!.

IJNI1'I

tMoA-60-5 (A) I op erN ti{rn ltescarch

Coul.se I'renrlll)10:
l. lclenril-v anrl cler,clol) opcralioltrl research nlodcJs

systctn.

Lirlexr system and (listrihuiir)lr rrodcls: N{nlhcrnatiull lir-rrrrLrlion ol lincilr sr,stenrs bv L,p. solutionofLPl'orn!,u\rr;irble\oni\:nrr:i.ri c15g5 oJ tma5porliltion anci u..ign,,.,"ni 
"na 

ils solution. Vogel,s( tan'rr,1 loL,kirrg prnultl,rnc,rh.'d. uell evoluarion deg"n.ro.y. ur",,isiv r_in,ro, t.n.a. e*.ett.
(8 hours)

UNIT 2

:.,"llil 
.li:.ll 

],",:-ll: D(,t iri,,n. irnpoi:ur.c. cs1.rr<iir.rrr:,rrro ..ppununitics i \( l\r: inrcsrrrio olrnDoln0. uuroound rusrslrcs irn(r rnanr,r'xcrrrirg rr, s( \r. rro\\ rrI'mrteli,rr rrrnne) rrrrLl inrbrlnrrion,dil'ficulties in SCM due lo local v/s system wiie (global) opt;.lzatiu,r arA Lrnceflainries in defianditnd transpoftation: Bnll-rvhip etlbct; !usromer valuc: lf. irriL_shaling and srrateg,o paftnc$hips;plant and 
.warehouse-netrvork contigurarion; 5uppl\, ,Jontlrers 

",,; 
;J'";r; sharing; outsourcing:tMnsportation, cross docking ancl distr.ibuti.rr. t.orccaslins rnoclels in iCV; coordination andleadership issuc-st charrge .l pLrrchasing role arrcl vcnclor .urin!. .,,,,i, U iiity- n.,,"rn- nrrfrlple supplic...

(l{) hours)

3 H rs/\\ree li

I]NIT J

l.my,$.ffi;l,ry
{,s,ryt.1. _

=/



IDvcntor'\,utodclN: Nrccssil] ol in!cnl(,t,\, rr proress.lrr!l \irlcr) rtoLk. pr.ubi!m ol.cxcess invcnto.yand cvclc linre (:wlp/ rhroughpor). .[ Jrr!trn nr,3: u.,",. r,t,rj tp,] ;;;;;i"'rt,r *r.ranr review e_s'"stern(s s); pcriodic rc!io\'. base srock p-s'sLcnrlrcrvicc rrvelr. r."i ii,r," 
"],,-ir,* "*r saf.cry srock;ABC,.VED and orlrcr iinrlr.sis basert on.h.it.tit.. ru,"n,r,r ..ir. ritt,J,,,iqr" r*, calcularions.lot sizing in \,lRI). ti,l(i)S \,0 ,\ilh.Jli: !\,,trri(, r,l \]l(t,Lu, ,,il,.ri ni,,nU'l,L.,u.ir".r.

(9 hou rs)

UNI'I {

Wniting Li e A,lodcls lr)tt1)ducrion. lnpUl pt-oc€\s. scr.t iec rrrr;chanis}]t. eucue disciplino. singlescrvcr (M/M/l)rrc'elc rcngLh,rnd ljnres b\ r-ittlcs ri,rrurir.,ptinrLrr:r serJici"rate: Lrasic.Lrrtipre
:l]^:-.i ll:11:l: 

(Nl,\r/,) (hr (o,,,ttcririrc slr,:rrcg),i co,rirt)r urrLt irmrinok,g1,. asst,nprions. p,rc anctlnl\(r, stlrtesre\ ./L'ru \rJ r :rrllt!\. sr,ldlc point. dorninirnee- rr.uphicul. alg":Lrraic ancl l_p rncrhorls lirIsolving !rDtc thc()rv pl(jblciDs.

(

(

L
2.

4.

5.

6.

7.

8.

L

10.

ll.
t2.

UNIT 5

l)ccision analYsir: dccisiIr Lrrrdcr-
assigning rr'eilht an,.l consislcnu,
hcuristic aigorilhrnsi jnrr.rrluction
solulion ol-trrvcling slliasnlilri iud

iieltlenr.es:

ccrtirinl\- risl, pr,lrbr,hi iir lLIll LrneeIlliIlr: I ]ur\ ic,, critcrii]: ,\l lp_
tlst oi ,,\lll) (b) flcrx-ircuri\tir\ l)cjjIirion ol hcLfisric lnd nrclu-r,, l.l'r,,.t,.1r.\.r.r.r.i.,..1 ,,..,,,,,,-,.,rJr,,,r..ri,..1_-,,r,rrr I.:rrr.l
rtrlr ltnui r,rJlt llr,/,rti D ,, I rifrit

(9 houm)

(9 horrls)

flillier FS rnd Lihelrnan C.,; lntroduction to OpLr-iltiorrs Ilcsearch concept and cases; IMllSirnrhi-L.r-r. Kclrirr.kl.: D<.i3rrirr3 rn.l rrrn,tr;:in; rh. ,up1,l1 c.rrirr: TVil.
5r',nr\usi t L: QUrItjlJrire Modrls ln U,,ef iL,I\ i rJ \C\l: pHI I r.,lr|rrinl
tvlohorty Rl'..IJ D(.:l)rnllkh SC: Suppl) (.lriin \l:,nus(nrfl : \\ ilcl Irrdii
lrrl)a ll: (h(rilii,r). rrscrt.cjt: pl ll

Sen IIP; Opcrirlions licsexrch-Algorirhms ancl i\pplicarions; [,lll Learning
Shanna.JK; Opcmtions Research; Macnr,llan
Rrr,irrdrrrr- Philil)sclLl S(,11,.1g Opclrlions lr.c;rrrlr: \\.,1.1 IrrJia
V^ollnton. lieul Lt Jl: \lanUfuclrrrilt:r lL,nnirrS.rrtJ .,,r,rr,,r ri,r SCV: IMII
tso\ el.s,'\ DJ. ( LFs l).1. ( ooncr Mt-r: \rrppr) I tra,r) I ^ri,li Mgr: l\,111
Bul1 DN. Doblcr DW. StarlingSL: World C_.lass S(.1\,,1: ilvIl
Bronsor li;'l_iteor\ iuld problcllts oi Ol.l: Srhiir,l Scrics. INlll

lL &r
I '\"\ 0Y,6V

Regbtrar
!f Sira Stl t niro'Jty of Tedrndtogt

0 l.€dlcal Sdences sehor, ( P)
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[{[A-(,05 0]) l-,'$,;,,;; t-;;ri,;..;; g :'5T_*"*-]
Course Prcrmblc:
'l'his course inlroduces the .ole oj. Work St!al), in thc in([tstr) and how productivity issues in theindustry can bc rddr.esscd b,, thc applicatior ol.Work StuLly. ,r'itc sr;rrrutating critical thinking on thetcchniqLles of Met,od Stucl-i, and Work Ny'casurent.,,t. nr" .uu.r. ul.n'inu.,,,1u"". t,e concepl olcon-ducti,g tinre sludies a,d production sturries 10 assess tirnc 

""ri"r,i. ""0 
production stancrarcrs foriLrlrirring producrion goars i, an or.,anizalion. fhe ooursc fir{hcr iuuoau".. rt.aaup" of.ergonomicsand rhe appricarion ol crgorronric principres to wolkpracc ciesign ana,r-t, orgonirurio, und curminares

l:.1]..:l]:-^._:,,*, 
ol evutunring rhe inrpacr ol.uu,juu hur,iu trctor,s to-ci"sign of satc r.vorkplace(JDvll.ollmcnl.

C
Course Outcomcr
The srudents rvill bc able to:

I. dcvelop a casc tirr.prrrdLrctivity i.ntp.r\crr..rl irr ,r,r,, rnrrrLrl:rctLr'irrg ut ser!ioc industry scenario2. lndepeldr;ntil,r.rrrrduct I nretltor.l sturl,t in any urgu,rization rvith th'e oblective olimpr.oving apr',rrrss. 'r,r,rcri.,l Ir,,\rIr,.,rt .\st,.r,r,,rJc.i,:r,.,r 11,,,;L,,1.,..
3 deverop tinre slandar(rs fbr operalions. idenliry pR)ducrior bortrenecks and irnprovise opcrarions4. apply principles ol good ergonomic design ofwork arcas anciequipment5. ldcntity. explain and cvaluare tlre inrpact ol.various pcrsonal au,.;t ,,t".1^nu,on,i"ot,

physiological ancl antirroponelric) oD p|opcr sai.e rrorking pr.trctice

UNI'T I

(
(lcnelnl: N,hn in i,r(l!striitJ \\ork cn!,ironnlrn1s. l:r.gortonrics
'rld juslillclltion and err.:onontics problerns. Ilun-mlchil. jl\

IINIT 2

!t,"

r\ ir)Lrllirlisciplinlr\ tj!lrls. IIrlx)r-rrncc

(u hou rs)

A D lI rollotnclr't: Sieritlcurtrc ol htrrtr.rD h,,J,\ rnr,r\rr.rr (r I rrr !l!\irn ot ui[]iprrtcnt. tlrcililic\. Worl(

(lLjscriprion, lbs1L,'c nrcrrsLr.crnc.r. ItLlr./\ .t ru:iJr\ Lrn. r* it ,,,,.1 ;,,,r;,,;;;,,.'i.;i ,l,i'" ,;ii.i;ir',,1J.'r,L iliing inclex. l-iliinr: & crrr.r.r.ing rirsks- NIOSII tiliing _r1inriL,r.

(9 hours)

TJNIT 3

Iliorrechttrics: lnt(xlLtctjor l() c\Lr.\ r,f llLrtrr.rrr IJrri[. l_iuntcrrrs & ].anclorrs. .loinLs. l(i ctics loinclude tin-ccs pl1xlucin! rrotion.

rc)
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Design ol Disl)ln]. tn{l
Ileaction timc. l\lotho(ls
and lbot operalcd conlrol

( 
Ilefcre ccsi

T-]NIT 4

I\{un-Enr ironrncrr trt(r.,.:,cr,: Fr\ ironr,r ,rJusrr). t'rr(Lr ,,r'!,\,forr),uri,,t ,.,.,'l:].",1].':':'l'' 
' I r!'rrrllirr'!rrc llrrrrriditr. I i:'hrin; rrrJ,oise

lr,)s (i,r 1,d m(,ri,r ;,';r,;. ;;.r.:,,1:;11,il].lil'li ,l;,:,,,i,;;1, 
"::Ii];i,;1, 

,i,a ,ir;gi ;on oi

(9 hours)
I]NIT 5

t',,r,rr,,1: ',1..!J ,:,. ;,,:,,.,,.,.. .r. ,.tr, Ir(r.rL,,r. ,.t i,.r..r,r.i.rrllr rL.or\r'11)r! ,,t Lli.t,,..\ lli.,:, ,.,r,,,,:.,..f ,,,.,.,i.fi.1,frj.;,.::;,i .,i:,:,;i;,L .;. (. | \^,,,,, ,,, ,.,. ,.,,, .r .,.i ..,.., .,ir(.r.., (

I |qon,rnrirs. It.,,i r\\ IIrJJ il0US).l .ll.rrI;rrr t.r,r. .i,, I r.-.,,r..r.ir.!.t D(.\i..,. \,J(,rJ\\ It;

w
fr

l. Ilrid!cr. Il.S.. Intr.(xl!,ctio)r to2. Sander-s, N4. a|d Mc(i)Dllicl(
(r99i)

(9 hou r.s)

l )lj,),l.rrl Il Il t.rJrr.rrr.r, lrr-.irru,.rirr:llj,,r,l rr,.,. \,1,,r.,!\ rtr rt..,,)
1 li,ll * l lil,,,,.;..t.\i,rr.: r.rrrr.rrr ,rrr.J,..r,,:.r r,.,,,,.,,,.. ,.,,..r,"5. Sinelcron. w r'.. rnr.o(lorri;n ro r c",,;;,;;. ii ii;.'(;;ll":; ii;i;

(

x"'*"?'fi.-_--ry*ry
111

-n ,2 -

1:<



(IIechrDical lingiDcering )

!'ll Sti)I.;s].LR

N""h,,,r""it,L,ifi;,,r

:.lr) ll0 ll]0 lll)

\ tt:,\ -

70.1

\tE.\-7i):l (,\) Del lVEA,70l (llJ Indusninl
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st:t\lEs't IR -Vtl

ve.r-"irr 
,- rin< rroil, .r-,rrr., rrc^'

I ] AND Notsti r:NctNriEtUNG
iI, or' o

P
{)3 crcdits JIIrs/\Ycck

t.

4.

5.
(

1o statc thc irnportancc l\lcchanicrrl Vihr trorrs
Ii) nrrkc thc slUClcnls ir\r arc xb()ut r ur iorrs nro.lrir]lu tcchnirlucs helplirl ir) imitating uN/lechan ical svsictn.
'fo gi\-c.rhetn pritcticaj crl)o\L .c o! JlleIlellls ol.x Vjbralins s\srent
fo tcJI lhcn) ilbout irpl)ljcirlions ol i.[lnc]ri\ (rl . Vibratinu sviienr
I-,rrrr;rl r.trr,r,.rrr'1.,[r,rn(r,:.llr.tl,l (, t((,, ,,, ,.,,,,,,,,,.,. .;,,i ,,..i,,,i.1,,., ,..1r;...t ,,,rrrke s_lstcnt srlc li.om its ill r:llicts.

('ou rsc ()tllconrcs

J 
.J 

hc l, rr!iirt3 lrr(l \\()rki|! (,1 t.t!lr.Il\ ()t.ir \,i,l,Ljlr:r \t\lrnrl. I olrrrLrlerion oJ \\ oll,lhlc rrrrrrlcl ,rt u \.ilrrurir I sisLcir

, l:,'l 
,, ,, : ,,,., .,., ,.a, .r .,r, , ,..., . ,.,,.,,.,, ,,,. r],\. .r \.i ,:.r J,.i.,...,, \_ \t.t,. ,!,i,,, lt,,r rr r | . .. 

, 

. . I ., 
, . , , r .r ,,., .,,;., ..,,,,r.,.,,,, ,i,rbr, lcu,r irrs ro desicrr \ il)r xri()r c(,Irro i]l! \ r,:rh,r,ricrl si,rtrn_

tl ri it I

l-un(lxnrrIlnl ..\st)rcas r)l VibIiirjo s: 
.., 

ihr.L(,,. , ir!i\,rnt.rgus rJrd disa(ivanlages:cr!inccrjn!l ulrPlicarior)s ol \ibrrion rrrLl rr,rst. rrr 
"1,,,.i,,, 

,.,r,...;irg t,urror,. ,uu,inn,cha[rctorisiics ol r'ibliltion. hrr.ntonic rn.r],rsts,Lr.l hcrLt, phcnt,nr.n,,,,. ,r,,,f,',tnr. by harrronic
]:l :::,:lll:ll:lll ': :i,,i,,, 

:r,r,i( ,r n,,.-rirrrn,,nic,i,,,c,i:,;;i.,,;;;"., ...,i".'"n,ry.;.; .uuru",iu,,,r r ou er \!l,](5: !tuntrJrls ol.ribrirl()ry s\slunrl lu0tpo(l and disrriiuted pilmrnetcr

lln{lxn)r)ed irr-ec libritions: I)crivxri(,r or'(ri,i'r!rri.ri cL;Lrarion ofnrotion: lhe cnerg\ rncrhod.lJre nrcthod hilsc(l or) Nc\ton s secorLi i.rrr .i.rrrLrrior. rrril ff,,.f"isi,:. r:r"if,"A. Solution oi.diJl!rontial cquilion ol nl()lion: Nelrri trL!Jurr .. ,,, ,,1r,.,,ir,r. -fr'.i"n,"',,,untrlng 
"ugulu.,'*ill,r,iun. n\'L,, r,r\,r 'rJ 1..,. tuLl

(i)urse I)rrr rr I)le:

(10 hours)

Un it II

:1,:l.I]i'.:::1.:lll:.:ll;()fl_s: 
viscous (rrnri)ins: ro(r.fi.irnr uf damping; (r,mpiirg ratio-( Inder

darrped, over dempcd ana cr-jricaln clarnpc,l .rsr.,rr., f,L_., ;i ;rj..;;;,;l
l.T:*l:1,.;.:lllll,b.,.tr,rrri.iciioncri,,,1,,!,r,:.,.'",,i;';;:',ii,:.,;;l:l:ll;r;;];

rncnt: lie.;Lrency of da

irr.l LoLrlornl,(l,,nrpin!: *,li,tjrrJ.rrgjrrj,rt J,,,i1 ;, ,. ,,1. , ,i,...i,, i,.,r, f,ll,,

(

iffitffi"
EP;:)-,



(

(9 hours)

Unir nt

,'ji,:T.1,,iHliii,,il:l:l,.Yi:i;::i:ll.,ill" .re:rrcc or ,ec(k'n- 
'brced 

hamroni! vibration; vecro.

i;.j:;tr'ililff'tni;'i]i'riJllixiliJ;lll:,lJ:'i, ll'illiii,il liil:l.,i;;,lriJ"*lJilix',,:j:

:ruUiiliil;ii,..:J':l )il:,i; |li,l i.,i:.l,ll.'il";,fii,iT:t,,,?:,i:l;iLTl

(9 hours)

Unit IV
Systents With frvo l)cgrecs ol Frec!,(rnr : l)in!ip l ntolics ol.vibrationt toasion vibrations;f'orced. Un-danped vibrarions $,ilh har.rnunic u:r,:ir.riun, t,;,.I;;.;,,;i;g: i;ynamic vib'.arion,rbsorh(r: l,,r\i,,,r Vihfxti,,n n hjorh(r. l(r(lrll,rnl\f(.,,t .fr,,,,,";.,,U",,i",i 

,,r ,

(8 hours)

u il \/
Noisc lingirrtrr.irg -srrhicrtilc lrsou
rc\rx,I*.. rt,,. ,r,, it".r .,.._,_. . .,^.,..- :. 

,,., ,rl srrunri: lrtr;.,c,r11 irJ .,.r.r)(r JepenJr,I hrrnin

";i.,;,,:,r;.,:;,:.,,i.,::,j;i::,;l,ii;:,l.,ill.ll;:i,,,:'ll,i;ili,;,,11::1,.)1,1,;,.,1;.,,,,\\c,,,cve,Noisc: Snurctr. rsorrri{,n xn(r c"niror: r\1,,jor s.ur...:,,i:,;;;.;;;;li,{,1,ii,a,o,,i"., uui."due to conslrLr!lion cqrriprncrrls ancr iionreslic.ppli.nccs. Irl,,.,,L"i ,,,.i.il..",,*,rl ,t.ut"gi".- noi."c()ntrolal \oUrcc (\\,ith or wjthout sound cnclosuru)

(9 hours)

(

Ilcf'erenccs ll(x)l(:
L Antbc|rr A.(i.. \lccJtanical Vil)([irrts aD(l Noisc l:Isinccfingt

Pltl
L i\[iLor jrch l.e()rrilfd: l:lcn)cnr ol Vibritlion.\r)i]i\\isr l\IllI J )(r'.r,..t,,ri ti\ \r:J,i\., r t, \r,\ .r,.J y,, r,.....-. i r,,.,.,.,i.,,,

P'II
.1. Kell\ S(; irnd kudirr.i SK: NlcchanieaJ Vihruriorr:: SchaLrnr

Sclics:li\1Ji
, 

.fn:,'ll"ll,. \\.t.. lhr.on ol.Vit)fi i()r) \\irh 
^I]J)li(Ii(,ns. 

C.B.SJ)trr'.. .r,\tf l,rJ , .r.r . .\ ..,Ui , ,i
r, \,r,.r'..,1(;,,,. \trrr.,r.r, ri \ ir,r.r. ,,..1,. .,... , J .r r(.r.ro .

$r @!-1kv#lftry,,

113



Illg'r-:nl l\lt.cH.\Nt( \t. \ ir(A UN r\1, t]L:rlt::pr t.rertirr' llt;i\ve;i
] t N()tsE LN(;t\EeRlNU I ]I ]I-YY'T- L
l-ist of Ii\ptIimc ts:-

l-'li) lind ont ell.ct ol loa(l on natLtul licclricnc\ ol.\,ibftrlions ol-il lcver
end caflvins lldiuslilblc loa,:l on a vel.tical sclc\.cd lrrr anLl sprir]g suppotled
poin! (l) Whcn the dcrd weig|1 ol'(xls is ncglcclc(l lnli (iiy rvhei tlieir dcrd
accounl .

pin suppo[ed al one
at some intcntlediate
rveight is raken into

(

fr-

ms,ffimry

(
2- lo lind ().i lic(i.c,c\ ol diltnped lice \,ihtali(rit an(l *tc ol.dccav o f.\,ibt.atioD-ampl itucle in
thc \rstcDr.

.l- i () ljn(l oul rintlrirl li.rlLrc )t\ rLrtrl rlaotIerl ll.c. j,..i,,,.rc\ (,1.x lrjr\ron lrr.rtdLrlrrn anrl . hcncrl',1'r.l .ir.l .... ll'..t .,.1 ,,. , ..,i t,:..,, trt( ,

l- loohr.u'rr rhc IhL:,rorrrcr orr rl llhir.l inalrori,,Lrrrrl lirlrr shaji arril ur tlcrelrnine rhc crirical
5t)rcrl ol ihr.llrli.

5 lo obsc,rr thr It('LIc \lrlrl)cs {)l \]) |1. rl,,n(rtLr(1. iloUhl. l)uJr!lUlLr,t ir|lLl llcncc to(l.r)ror\lriLt. lhe Il]'rrl()Ir.no ()t h(irl\.

6- Io LJ.nt(rrslrxte lhr: priIciplc ()l lrncl []n([ri)i)e(] l)rnatric Vib|ution \bsorbrr an(l todcrc.rri.c rllr clr'crr r,r rirrrs:, *rrio r(rl Friri, unrr .Lr..ilr:rrr rrr.ssl on trre spr.crrr or thc rosLrrrirrg
nrtLu:rJ ll c(lrrr(ie\ l

7_ loIxkcr)r.l\r[cr])!nL\or'\(,,rr(r h'c\irr|c Ir!cr (\r,r )uir(i iocirr.\ {)LrL (rcil\el)anLi rnirr!.sisor.
I.r .rtrir r r, :. . . ,.. L,,r,.r.,

,...\ (h"rY

/)
!)
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Course
I,

2.

4.

Prer mble :

To unrlL r..rurrLi rhq hesic (, rn(cpls rbc,ul aul, i,lr,.1,lL. irrJ
perlu nJncc pillrtnelcr\.
lr) .lcr .L.rn(t th( \(,r(in:.1 ,,1'c r:i c :,t,d il: ..:,. \\.,lunr..l,,,rLl..ti,,J r,h.,r.r iirJr,l,,rr.rrrr,..sirrrrrrt,r..^irrr,,r ,,,ri.,rrs t\p(s oi.(lulches. SelccLionlix diIl.:rcDr .rpDlicarion.

5.

6.

'Io Lrnd.rsliltrl |()\\cr tril|\ntjssion liorn eIrr ,i
l-r.'jr..t r,Ii.r. $. ,\,Jr-r t(|;trir ,l .dr,- \\t..r...,,,-lo 

un(lcrslan(l \\ot.king ol varioLts corL;J J\\lcnr\

I t tlrts. (,,rrrr|si,, ill Lliltil(nt siat(.s.
lru :n ,\tO tLr UnJ(r,tirId the nut\cr flo\.
likc 

'uspension. sLeeIin! tnd brikes

(
lo .I,.1.. t.r,,.1 i.! .rrr,r,ir In(.Irirl i. rr:,cts

ri,ntr', rl tr',,rn rLrr,,rnobil.
xnd \tLd\' \arioUs mcxns cDti!sion

Coutsc Oxlcorncs

| . llasjc unLlcrslll(lirg aborl \\ (n.lin! ol.ilutontol)il!2 l tnrlcr:r;LrrJif! trrD,,rrurrce,rr ,rrli,u,,,,1,..,r",,,. i,, i)t'rJi)r,lnrncc ol irutt)r obileI llItlcrsrrLrrrl ir,l)\,itl cL,ol.r(jnt11)l 1,, u,,t,,,I,,i,i:.
l. -l l:rrrir.,,r 0tt:;Lrrl llierrLllr rrl()rr){,1)ilctr

tinir-l:

ch.tssis & Ilod\' r.rngg :'rlDcs. r'cchricilr dctrils rir'i:rirnnrur.ciar 
'chicics. 

tlpcs or chassis. rry out.r)|cs ol llirnrcs. rcslin! ()r'rlanrcs rbr t)orrdin!l .t rcrsi,)r on ,,',,,lirir:;;;,i, rianrc. vehicJo bodv an(rl hc jr conslruct i( )n. d ri\ "r: \ isil) jljt v ,rrrd nrcthircls lir, ;,,,,,,."",,,"r,. ,"i.";.'.,:;:;. ,;, ;, i.il,;j,r i.i:,eroclrnarrics. o,rirnizrri.r ol bocl'shape.rl,;,'"r.rtr,i.,ig,.;;:;rr,"i";,,,i. Iocar,on ofcnginc, I.ronrz r, lrtcl.rrr,l ri:,r r'r...,,1r.r; r,,,rlrlr...r,trr,,.
(

(t0 hours)

tlnir-ll
SteeriIg Systenl: il-()r]t .rlii huirm. stLrLr. arle. Iiotrr rrirccl asscrnLrly. ;.xinciples of l].pcs ol.wheelxlig'rnrenr' Iio'l \!hccr scoJ'clr\ \iz rrrnr)cr, (inr:pirr irriinrtion..r.i"rl i,"-i, xnJ ,ue orlr. condirionl'or t.re rolling n){)lio, ccnrcr poirl srcc'irrg. crir-tlcti.*.r tL,,iriiiir l,'f ".u];,". srccring sea... polr,ersrccring. s iip anglc. corxcring po\\'cr- o\ er slcei & uniiu,. ,rtcr. gr lnr.upi" 

"r.riainu 
sreerng rlcars.

(9 hoursf,

unir-rrr VTransmission S\rrc|lt: l.lt,t(tio c Ll l\t)(s,,l.clul(ltcs ,,,t.rl-.T.li (. lnultt plrrc

*i{**li*if :,*$i#ti*e$*;t-ffi ,''i#,H#fu *
ffi @,,,{"

.1t r1'o!t0tli t. t,l
I.tN(; I I t,, U t.t iN(; ]I1T



veJocity universaj.,oinls. dillcrct)tial gcilr bo\_ rcitr a\le collstrriction.

UnitlV (9 hours)
Suspcnsiurr s)slLrr : tJir\ic su5Drn\i,r
absofucr. tvn. ,)J.(nrin,,.. r^-r..-.1i.- . I..Ito,!rr)leIls. lndaper)dellt liont & rear suspension. shock
;;i,i;;',,li1.,l.illli'", i.1,,.11'i;,,,iili':iiillli ;.i.iljlli;;,,,llili,t,l]:i,i::"ffi.:?tm m::torqle& rncchrnicit clricidnc! ar rtiili.r.cnr ,rt,ietcrp.t.,,,,;;,;;,,;Iffir;lig.y.,",n..,ti..,l"o.y,
nrcLh.rrrie.rl, h-\dri,ulrr .. lncLrrrrrir o,rrrc. trr.ak".,,ri.,,,.. 1,"riiir,,,,,,ii.,' ..,fia",*rS,*,i.", 

"irbiecding 
ol.

llill"X i:,li:-* 
tlpcs.l rrrret-rr 

"'"1 
.',.",.,v,,",p*iri*ii,,,,..,,,,.'.,,",;.n 

"n.tt,,r*irr properries or.

(10 hours)

Un ir-V
Lloch'icrl nnd (ir tt.()l Svstem\: slot..r!! bali!r),. uu)strr,ulron anLl opcrarion ol.lead acid battery. tesring.,r brrer\. fri,)(;rr(,,r ,,n,.,,,,i,,, ,, .",,;,,g,"..h",,,.,, ,,,;i;,.;, 11,,":".1 .,. ,ns. .rirrc. cl.,y iu ;rch.( - 
rcgrrhr.r'clectri( ri,cl ;ji,rt,j. t.r,,l prrrrrl. ho.r,_ *,p".. ,.,.u,i,1'.y,,.,n. ,,"rn ,,*n, dx7,/tin!. sisnclinl.lLicr iccs. hotter'1,t'per';rrtJ rchirlc.. .h,,pp..r.,. irnp.irru,^e ,,i ,,,",i,1",_,rr..'..l,"J1led flnd .nschedulertnrarnteltance, \\,hccl alignn)cDt. troLbl( Sl),r,trrr'{ p^,1"1,f" ..",,"c, a'."rncdics ol. var_ious svstems,ntrcr'.proccssor.bas.,clc()ntrol s\ stcrn lirr rurorrrobiic. int..lii3"ri ,,u,r,rutrif" .on,,.,,f ,"a,"...

unit-vr 
(10 hours)

Errri5sioD st:r.(l r.ds:rDrl p,,ll,ti.,n.control: lndian starrclar.cls f.or autonotiv(_ \,ohiclcs_ Bhatat I and II,Ir,rr-r x,,(r I.uru.rr rx,r.rrr*. iirel rrr,:rrirr .rrrrrlrrir...,,,;; ,,,; ;;i ,;;;;a;^ .r:r,rns rbr:,,runrorive
:i:i):;ll']:ll',-..l:","'"' ri"rn(r(rIIi\c' *'|J ',,''r''"'",,r i,,",,i",,.,i'. -,3i,,e erriciu,.) ind

References Books:

l. Crouse, Autonlrtive Mechrnics TMll.
2. Slinivasan S: Aulor)toliv!- err!inc,s: TMll.l r,r'J'trr lJ\: lrrr.,r.rrj (,,,rr:,r,.ri..n I r,!ir)(..: l j
4. .Jorcplr Ilrilrcr. .\r,l,,llroti\( Vcir,arrii.. I'rin(tl,J\. j,l|J
5. Kripal Singh. Auronrotivc Engirreer.ing Khannril,trtr.6. \(\\t,,tr & \t(cus. n Ul,,.Iuli\c L rruirru..rirrg
/. l:,nl:ston st:r,)J:Ids lirrrn lJlS rrnd l_LtR, l,rnJ l.,r,i,.lll

(

I'r'acticcs. CtlS I,ub.

:x*"ftffimy.
$\
)*tr
t,|dt

Z$+$-
1+?/ 4 .&. \
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'{1/.P.) *-.

{-



List o[[rpct.iDrcrils

l. li) slULh lirc \\ ()l liitjs prir)ciir cs ilnd (ipcrilrior] 0i Ut. cl)rssis.
2. l {) stLtd) ll}c \orliin! pr.iricjplc. un(l opcluion ot.lhcsLrspcr}sion.
L fo studt llro u ()rling Pr.inciplcs an,.l oIr[tlio,l ol rl c slocring rDechurrisnts.,1. l'o slud.r thc \orkins princil)l.s iln.l ol)cralioD t)t.tlr( trrnsnri-.\sion.5. fo-slul.- lh. rorl(in3 prifiLipl.\ rDd ojrc|rrrion,rt rlrc rrerr.-bor.

l)illelcnr ial sl srclts. rur(l tlceuicrl s\ srorns (,J.\ iui,rri liSht an(i hirx!y irulornorive vchicles:

9v

A ti'foi\,toBIt.tl
aN{:INtallltlNG

{}1.:i,'i :21'

117
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(

t) |st(;\ (.)i. IIIi.\1
Ix( ,\N(;l]lts

L
(lourse Irrcanrbli:

l. lnlroduci|9,)l \iri()irsl)pes()l hullc\rlIingrr\iji,,,ir]irr!hcltLra st.:rbcl\cunlwo()r 0torolluids
ilnd ac(lUi11n! nc.csslrr lIlir[rrLrtion iar tl]c (l..iri.l-h.i[ e\ehrrrrcrs_

Coursc Outcrlrilcs:

r\t thc eod ol Lhi\ !our.sc \lU(lrnls \ iil hu\c Lhc !biJjtl L)1.

L L-clllrtjltg ll]c csscnriajs arrd birsjc conccpts ol-h!ul u\.har!crs.
l. l-cil tiJrr lrerl e\chxnr.r l\ Dcs ltnd sclcLjti()n .iiLJ i, ()l.hcrt .\challgcr uccording

l() tlsltuc 'rr_.r,

j. (I|.rbilirr t{)(1,)rhrr.rlxl. I)rc:\t|.c ([1)lr. \trcIlil). t ].: .()\ri|trl\sis(Jl.h.lt
c\clll[ll.trls

tDirl

l tr(xl0rii(,n: irtr.s ol lrci,L cr.lriLrri:rrs lrctil Lrrrr,i.!r .,.,. pplitLl lo ltcLlt .\chirJrgers !on!uctiot)('oclllc;.nts,ru\islrirccL,r.scLl l)\ lhr 
',alJs.t!l try l..rlirrg. r,rcrull hc!t tr.l)sl.e.(ocilloicnl.

(t0 hours)

tlnii Il

,. Thr'rnxl .! h\(i'rrlit irc\ign ,,r'.onr.ronrr usld I)!rl r\chrngor.s : r-r\nr) & N'flr Nlcthocrs.( !,'ff(cLr'n I.r(rL,r\. DorLrI pin( hc.rr e\cJlrIgc,s s]rcli und rLrbc hcal crch.nrqcrs, conclcnscrs ,I-.vaj)()ra()Ils.(ix)l;rlg ilId dchurni(liI_\ing coils. c()oliIe to\\crs. e!aporati\c colr(lcitrelrs.dcsign ofair
\\ashcrs. dcserl !(x)lcrs.

Unit III
TEMA staDdrrd: l'ubular heat c\changcrs
crileria lUr diflercnt tlp(s ot shell\ u J l't.onr

heat exchangers.

(l0 hou rs)

I I:NIr\ :tr,tLl.rnl hcut-exchenLcI nr)tncltclaturc. scloction
irld rcar heitJ crds: geotrctrical charrclc.istics oIJEMA

(B hou rs)

Red6i -,:r
9es:g-Y.q1*ety- 

o{ redrno,,ev

.lL:0'l:1)i) l).1crcdits Jl Irs/Wcel(

A ftdr..tsd.,,q'iti;;llfi

6
l" 
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t ir lv
Iic\,ie\! {)l ni.il]i rrll l).\ig|. \lxrcriul\ ()l ( (,0sllUcl]();r..ij r)sr()I lilJn.l!e_ te!tirl!l ilnd inspecliorr.

(7 hours)

tnirv
Ilrxr l'irjc: llirsi(\ & ir\ rrrirrrrcrnrLricirr rrorrcr. rnre,.r ri.. i r \cr)r,,!rrs. t]se oi so[\\lrc in hcll e\changcr
lc.igrr

(_

fl'

(7 hours)

(

Relerc ces l]ools:
l. Kern D Q. Kftlus A D: E\tct]ded Surl'ace I lcat i-r.iutslir: I.MH.
2. Kr\\ r',. u,.r(r ll(.,t I \ulrjrn:.rs,r,r(l L,r\1,,r , 

.,tJl.

i. Koknc. Jlrilt ll\chilngcrs- _l 
hcrmll ll\(ltlUlic ti nd:LmcDtals and design:.1-Mfl.

4. libulur lx!^hrnlrcr VlilDullclurer.\ssocii[i(,1 (i]_\lA). xnd otherco{lc\

,,-..-'!

W

Regisi;;"
5t Srlfa *t Lrnh/ar.ny of tectlrohgl

A i,kdrai Sdan a So,\ofe (ll"P,

119
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r,,\iL e,,rrcrnr\ c\\,,ti.,rcLl \ irtr rir! dcsisn and Funcrioning snd appticalions ol.
'ji) stUd\ al)(,Ul rlrc rirircs ir td senror.s \.J jr) i((,ir,,i, i.o lcarn aboL[ analyzinl robot kincrnaticsaDd lobot pr0gr Il)IinS.

CoLrr\e ()ulcr)nrr\:

,,..,..,,r .,.t.,., :t..r ..,,..\. ,.,i i:. ... , ,. ,.i l.tr tJr .r.it !. . , | . 
i 

I I I 
. . r I J I .lt l,..rL.r ,,......,t ,.,,,\. .., .- ..., tl .l. \\,'l ,,,1.t., ,.r,,.,r,,.. 

"i,..,r,.r ... !r r,,t ,,t r,r. .,ir-1. \\'ill unL[,r.sr.rnrl rrl)]rtie.rlioJr oi.Itol)ot\i. l, ...rrn.r'",,1 ,:,ti,...r It,,r,lr.(.(..r i.-6. 1,, J.:r, r., ,.r.r t't.,:. ,t....r .,,:r,,11,1

tillir I

l\.1 ;t(rLrL ( ll| 1...,1 :r l,Inr rkl,rf. lr.r:rc,:.rcu|rr.irLrclrrci*)!lcl.sslli!iliioni)J_
inJu\lfi,rl.n,h,t\ r(ir rrr,,l,,_,\ ,,1 | rl!)t r)()lio|.,,,,,,;,,,,'.i.,,,.1"ri.ri.*.,:*r,i,,,'1,,,,. 

".."r.r."r.,\. ,r.l.irit. r,,,, ,t ,,,...r r...

t,rir ll
l.\l)l:l ll(tOii.i.,,tt)i)tit\lr,\Slt:\i\r i)rtre.,.rL,.Jir.r.b.rs.sali.nrlrirtur.sir)d
c()nr,Nri\(,r).(liJtirr.r\l).\(jr'rrr.l r,i,(ior\ \t..rtri:ni(r:t .r,,!,,,"1i. i,;.;,;;, \dh.,iv._t)ri\..5\\lcnr\ xird c()rrlrr)i\: r[sigrr lIrl ul,plicatio ! \)] rIJ .: ll (.,,,r ..

( (r0 hours)

Unil lll
SIINSOIIS: Scnsor cvalLration ancl sciccriun. I,iu.u Lrclcitrr" .unsors. lincar posirion andDisplnccn)cnr. scrsing. rc\otvcrs. er)cod*\. \.fr. ,, ,. . .,;;;.;r,,.,i,1,ir'.,.,.,,,",.rrrfi..,."
rrr,tl rr r':L .r r.ir,-. 11r.r,.. 1r..,.c".ir,.,,,r,r,,,,1..,i...ri:ir ,ti,:

Coursc Pre{n)blc:

Unif V
SAFEl'Y AND ECONOMY OF ITOBOTS:

I

Unit IV
INDUS I RIq L A ll,l l( A I ION\ : 4n,,iicrri,,,roJ roh.,rr i.r rrr.rnuforrurirrg. pr.or(\srn! oper..lionsiike WelLling. parrrring, ,\r,enrlrl1,. nra.hinrng. !Vclding. AssL,nrbly, i\4atcrial tmnsl-er and machinelorrJing/Lrrrl,'rdir3. ( ll\lan.l /tt,riilt ilDiI remoLc cnvi|onntrrit, _ srl.ctv consideuliorrs.

(8 hou rs)

(8 hours)

Re!'
9! :j2f,9 q UtJve, ,.1 r: I

A def,rd lide,irFi Sr-5,--" fr1.o)

Work cycic Litric nnrlysis, cconotnics and

(10 horrs)

,2t''
6\UP /7

7)



-
-

iil!;il:ffi lilil^. 
iirtiL\ s\'srcJns,r dc\ ices. co,rr!t,Liitrcsrins lncrhods rnd acceptance I.ulc

(8 hours)
llcfererrccs:

l. MilllJ l([ Nr!rxlhl.ir l(oboricsrnrl (ontrol: ]\it,
2. ajn)ovrr \1.l,.tVuiss \1. Nlg(,1.o(1ru\ \( i: iJrd!\tfIi,i rtotrolics-3- (j&)o\cr \1 I): ( ,\Nl llId /\!r(,mrlio i J,J lj I crrrrl,,4. S,r'Ii \l: r',. J,r.r V,.t\.r\r,.r.,i. r<,.,\,r l\t.,lL,J,Jr! .,.,.j . . l1 l: \\ itc\ J,,,!ij.). Yr.\lt,klt\.r . l,,llJltrr!t:,,r l(,.t,,,,i(: .lr.ri-\\, i.r.. . ltr,,l. l,lll L.,,,;,;,r1.. M.Jrnlr\ : i.rrr,\r.r, ti.,r, 1,, \t t(.,1,,1:(s: t,Jll tcrr,.rr,rr:7. ll K\ (,. ,,,.rtr/ t{{ t,.r.( \( t(oh,,r;,,
t{. Shirnorr.S ll},,1.n, \,,r lr.,lU.tr:irt R,,r,,,r,: .t,,.r, \.\(SuI\o (;Jr,,\irl .\rrr;t:r\.r: lr,,h.,iir: Jrrrrrl.,rnurr,:,,.",,..,.., ,-i,,,",fr.: 

', 
i,^n,,1

10. Saha S: lnrrodLrctit)ir l() Ilobolics: TMI I

-:.

z-r-lL ,

Gn+ f'\_/y'

r,.-. At".
3 .,. - - 

'.-'"
..:.\ 

:, ,)

121

(

(



@pa1oj1A.,i,--1jit<r.ai1 1g.!, ,,!i:1.s1tNi. i.li. iiL,o['_13ai- ]

4. Make thenl cnp.lble lo analyze. apply lt)d apprcciiLtr conrcntporary proiccl manirgelnrnl tools and
mclho(lolo!lcs ir lnLJilln contc\l

( ('oursc Outcorrr,. r

Or cotrlIlrliorr ol i tis ( !r',r. rhe srLrderrLs rr ill hc Jhlu t,

L I Idcl\liiIi] t)roicrt.ltill.rrlrl.isti!\ irrrLl \l|\)u5 \Lr,.r.,.)l l l)foiccLl. (lrl(icr:.rllirrl ll). r(irrul)tull cllril_\ irboIl p]1,lccL ,,r_:r, rizLrrion ancl
I..1.r,..,r.,,..,.i., .,.,, I .,.,...,..

3. Analyze the lcanrins ond understand tec,rniques li)r proiecr planning. scheduling and Execution
Contr.ol_

4. Appl) the |isk rranagenrenL plan and anall.ze rhc r.otc trfsrakcholders.
5. UnderstitD(l the contfttct managenlel]t. I)t.oiecl prceLrrcrnent, Sewice level r\greentents ald

producliv,l.y.

6. tJnde|stand the llt)\v Subconlrilcl A(Lnjnistrrlirrt iirid Control lle pracliced in the lndustry.

- txil I
(

t o'lc.nt .,i t.r,:,..,t,,,jt:.(t t(..1:. \t,...r r,rf.,..t'.r,,,,. ,,..r.,,,^t.r.i.tir,,
socio-cLrltLrlal LlinrlL.ri,,rrs: 1l.rrju.r lilc e\!lr Il)rr\c\. ;;.;..ri pi.rrrninl and
hrcrkdosrr stnrct,irc. Iuirir.:cabJe tirsli\: si,,r r)t. ]lcl\\{, l.: biorr Llo\rr N\\,:
luclivit!i FUll(crson 11]lc lor numbrrin! i\\\: tinte_scalcd \ \\.

(10 hours)

Unir-lI
NW arlalrsis: IJI:lil- cl\!orlc nr('rri riDle trrrrl rrIilner.: probabilit), to complete I,Elil- |]roiect in
specilied riDrc; ( l'Ll ncr\uk; Ilvcnr occurcncc 'l'irrrc 1l:ol)r activirv sra|r/ llnish tjmes: lb[vard and
r(vcr'qc pjrllt (l'!L.r.rti,,l.. , ol\.\.pJ ir,r(, (irI\.rt.rli,,n ,,r ,t.,",,, ,..,r,r,.. ,, ,..,,,i", .,.i . i,""i.f ,ir,
oveNicw of N4S-pro ject-2000.

Coursc Prennrble:
'l_hc objeclives ol this coUrsc, arc to:

l. To ntal(e thcrn Understond lhe coltcepts ol.l).oio!t
pr.ojccts.

2. '[i) nrakc lhrm Ur]clcrslan(l the Ic.lsibilil\ an.ll\\is
lirr cost anct line eslintation.

i. l'o enable lhcm lo contprehend lhe Iirndarneotal5
Budgetirrg.

Nlilnageinelll lor planning to execulion of

rir I)ft)iecl Managentenl and network analysis lools

o1 ( ontmcl Administration, Costing and

t'eas ibi I il), analyses Nlarket,

ol' a proicct. rcchnical and

l.llitphic prcsenlation; lvork
idenlity nnd logic dummy

9a srrl.i) .-,
B r&,n,

Fer,'1., -

.1, CrYro re hours)

\J,..- --;"// ./ 122(t/
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llnif-ll I

Project duution'nd coILro]: Lnporaancc !r1cl options to ai:ecrcrate project conlpretion: timecost tradeofi;
llxe.i va[irr)rr anrl ()14] uosl\: use or'roilrs ..(r cosl opriiriiZrrion: project perlbrmance measures; project
moniloring irlli) ll,Ll rcporls: proiecl conlrol pr()cess: (;nrrl rharr and control charr: cost-schedule S-graph;
plaDned cost ol-\ork sehcclulc (pV).

(9 hours)

Unit-lV
I'rtjcct orglrniz ion. (riltLric ancl lcrLilerJrip: pr,1.er. r,r, ,r; ILrtretionrl (,t.-!unilzitiotl; cledicatecl project/
lzrsk-lixcc lcilrn5r.,rall_ nlillri\ anri rrcrrlor.k ur.!anizrri,rrr. c/rot,sinu apprcpri.rre projccl (,l.sinization;
Or-ganizatiorl !trlllircl tcn charactcristrcs: cLrllLr'rl dimcr5i,,rrs supportilc to pr()iects; social nctwork and
nlaDagcnt!nt b_v \\irndcrins aroulld (N{f}\VA): diftlrent tr]irs ol.a tnanager and jcader; lnanaging projecl
learns; tiv(r stagc tcirn (lcvelopnrent tnoaici.

(" (e hours)
u it-tv
Slralegic l)lannin! ilnd pr'ricsl al)plnisnl: Crpilill rllociili,)rl l(cy crilc.ia; I)orlers cornpetilivo stmtegy
nod!'l: I](c nral.)i: sr,,.rrlric I'osilion Aclion uv.r.rio, (sPACE); time varue ofmoney: cnsh flows:
paybaci( pcriod: II{{{: cost ot capital; NpV: socirl cosl L)cn!lll analysis; UNIDO appmech; pr.ojecr risks
rnd financi g.

(9 hours)

l(!lirc',((.s,,i/,r,\:
L llusilrrr ( lrnn(lrir: l,rLrjccts: plinninit lntplcrncrlrlri,ir uoIlfol: l.\411.2. (lra), Clilli)rd lr ,^nd l.alison f-l\f: pro,cct I hc nrLr,lgcritl processt -[.\.1 

1 1

.1. I'rrrrn.e|s;lr..rr .rrrJ ScIrl.il (.rrrr.,i: I1i,;r(t , i,,.r..t.,- r 1,lll
4. ltl ki: l,n.tc..l V.rnjr.-L.|| r r-llirrr,r ,:r:..t .,,r,:, . tcjh,Ij.: U.Ie) lnJia5. Kunraraju I(t lrsscnljtls ol l).oicct M!nugcltelt: i,i ll L_carning

r 6. .l:Rl l(- \J.'r.dirlr. l'11,j(cl Vinx!cnrerl: :, 
'nrr,,.;, 

,,,,1 ,,J,n,oaJ. WiI.y.( 7 ('ho.r.llr:.r'. :frr'jcl \tauirtl'lrcll: l'\lll

0'*\J,'
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NILA-70.1(ti)

abursc l>rcrtn hlr:
l. l o underslltrcl Lhe scopc ol nti!r\) an(l nrno tecllJ)o,t)r\:
2. To Ltnderstttnd thc conccpts ancl,^ppliortiolrs ol.ntlcro- and nanofabr.icatiorr3. fo undersLrnd Nano tcchnokrgl in lndir
4. lir urxlcrsrend Ihe scope li)r Micro f.abricntiorr
5. l'o under.sturrtl conrntcrcialization Issucs ol.Vlicr\r Nlno.l.echnologv

Coursc outcomc:

l. Studenls r!ill ha\c a conplclc Lrndefsttndin!l ol.s.ope. collcepts and applications

2. Mic|o IILj \rir() tccll|rolos\ iI thc llrlJ ol rni nr : LJlL[in!.

UniFI

lnlroducliul Io NUrorlrr rrirnrct!rin! rnd Nanolcchnor{)!\. .,\dvanlages, disxdvartagcs and appricarions
ol Nanotcchnologv and Nano-manolacluring. lbp_doNn ancl llortom_up techniques.

lAN0
'lr\N tlF,\C'l-til{lN(i

lN
jN

I

('

(

(9 hours)

\4;croscope.

\,iicroscopo

(,3 hours)

tlnir-ll

Sell'-n ssernbl),. scll-r\s!,tblecl lronoia\cr. C.ha.acrcrizarirn l.cchniques: Sci:rnring Eleclron'lransrnission EIcclrcl N4icroscope. Aknnic Jol.cc llici()srop\ lAFM), Scanning l).obe
(sPM).

U'rir-lll

Scanning iunnclir|r l\'lrcl()scope rS-l VIj_ X-rrrr I)ifiil!ri\j], {\Jll)) Nano-li )o!fttptrv: I,horoliihosraphy:
LiV I'jhololithosrirI;r). \ rar l_irhogrLrihr. I t..rrr,r ,r-. I rr r,, r.ophr. l,.rrr.le Beanr Lirhography,s.
l1'ob. lithollrrl)h\ '

(10 hours)

t.lrril-lV
illicro alltl Nano nirchinitrg. ltcuscd lon hcutrr Dtaciirrirrr. (.hcmical tretho(ls in Nuno nllritrrlicturing.
Si prccessirrg nlcthods: ('Iclnin! /clchiIs. Lpir.r\). \lolc.,rlar-bcrrr epitaxial. chcntical bcarJl cpitaxial.

' Regi''';:
, , r!6 t in -i) 'J, ie€ dq
.,..l.l S.* ,- {*r lir P)

(li hours)

..-/"oU-
/w

JL:{)T:01'

@,ry\-///.
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-f,,

l\1)|crlics and

I'r()ccssing ol'

(10 hours)

I in;r-V
lvlctal-()r'!ini( ( \il) (i,lOr Vl)). t)hsnrir enlir,irccd ( Vi) ri,l.(.Vl)). Sol_gel lechnique.
applicatiorr ol'Nirno l\,1:llcrills: []Ullcrcne Sli,tr(lur!. ( iri fi n.It,, rLrbes,'Nirno particles,
Nano cornposilcs- Micrr, & Nano EleclrornecjrrIical Sf:runts (MEMS, & NEMS).

Iiclere ces l]0o!rs:

l. lntroducli(nt k) nanolcchn()log),by Ch rlcs P. 1)oo:. jr.& Fr.ank.l. Orvens pLrblisher:
.lohn Wjlc),& S(rrs (Asia) pvl. l_rd.

2. Nanotechnolog),: InlroclucrjoD to Nanoslt-UctUrinq l!chnoques by Michael Kohler.,
Pul>ljshcr.: .iohr \\'ilcv & Sons (Asia) t,\ r. Lrd.

3. Mug,lctic ),.licr(,scol)) r)l Nirr)r)siruclLrfcr. b\ Il. |](ri,,l(rr.t il. p. Oepen. publisher:Springcr
,1. Nlic|o-cnr,rrcerin3. MEi!1S Incl inrcrjiting: .\ 1rrr,, Li,:rrl OLride bv tjannv Banks

l\rl'li.rrr.r'. l rr t, , & tri,rLr,
5. Nanotnaleriills ('henristly llcccnl Devclopllenrs iulii No\ t)irections b) C. N. I{. Rao,

Putrlisher: John Wilcy & Sons (Asia) l,vr. t_td.

w

:,m*,H:rrr,
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{



t

(Nlecharical Engirecring )
\ Ilr s[)t!]sr uR

T---r-l,i
Rdrr!!r;,.ff
!! !-.,r

l.l0

(

(

I

pcn Core EI

(^)r,,,r,;;
isarion &

tive-lV

, ,), W (,Y

.Qigrs,:-ar^-r"E;:_
"'" . 'r..: ..',r,,,t,

MEA-802(AJ Advance
14achine Design

uea-SoZ 1el Cornp,,re.
Jn[grirl!(l

Manuf.cturin

^ l\4EA-80J [B]-
t.o,Dput.rrionrl Fluid

dynin)ics

/c"
?9

*

1n3

13

x,lEA 802



SIir\l ES'l'll It VItl

('oulsc I,r.ean:blt.:

L l1) liro\\ rhout ihc(liltcrcIl r.rtr.igt,rlrr r,it crcli,:
2. t ndcrrtall{l lhr llurrl\\illr r.]llurl ro rhr r...liir.:crLrrrr,:,:rrtr.rrs
l. L I I | ( I r I : I I I I | ( I ikri\ lr( Lillla.J LIt .. rr rp(,rj. ri r: hurrr,,, ,. r,,r.Ltr.l.
,',:1,'

Coltrsc Oxtcl)nic\:

_ t.pon succcssiirl e,)illt)lclionol lhceorir\r.sturtu lrsh(,ul!t bcirblLjr(i:(
i' ljlr"er: r'cric\ot |clijscrirliLrn !riles irrjLJ illlcnllr( iclii!erirrion s)sl!r)r ri) cnhancc rhcir lino\\,lcdgc, .t .. ., L,. ,.,t . ,l .. ,, ,. :.,..\,.,.:r t...
-1. { rriLrsrrrrrtl i lLi r()l\r: tllc frL,t.1!,ll ol!(,,r1)(),cli \.,ic(liol. rcliiS!llll rrliltccl issucsalrl s'sIcnt

',,,r.rr,,,r:,1.,, r,1,,

'i '\Pflr their kn()\\lc(l!!lo.rl)pra.rc(liit'ere.r r'.tii!r.rio,.i\srerrcomirorenrs.n(t cnvirornront.rl
issLrcs caLrrcLl b\ f.iiircrrrl.

l/\tirJ\.,c|,..iiilL.[rrionlr.oh]trir L.L:itr .r.rLrrIL:.!...r\ritl(ululioJr.

03 crctlirs

(10 hours)

-lhcorcLicai 
uilJ practicill .,jster s such as aquri- antmooia. ellclrolux &

i:r ritlr--<r':.r.,,r: Pr.,rr. 1, r. rrrl t\urkirrS. \jn pl( r\(l( (,t L,ferilion.
s irl plr, rclii!rriuts: nomenclatUl.c & olassilicatio,r. desirablc

a,

(

n 'ni'6
9J

': .i,r-a.,

t;'r it- |

lntr(xluctiol|: i,r.iDciIJc::rItl rlrcrh(xls {)J.rrlii!.Jr.Ii1) | tiijc/in!l: nrirtLr[c eL,0iinr] b\ gas reYcrsiblccrPirrrsion. tlrIottlirrg. c!.rforiitio]l. .toutc Ihorns{)ir etl.:ct ircl r.cvcr.so ( nf;or c)ctc: Urrit ollcllis'lrli()r). r'.clllcicrrt .1 i).rli)r,.rr(r. \ort!r\ i,Li)r.t rhcrnoclcctric .cliiqcrrtion. .(liabxriclcnrL-rrctizrrir,it:iri: rcjiiuet.urion erclcs- l,Ltlt st,.i l!,rL,L-\lrrl)(\ulc lcllri...l'^n,L,i"nt .1cle nndrc!crlarilt i\ c r\'olir)I c\ clcS.

(10 hours)

tJDit-lI
Va;xruI corrrpr-ts:ioD s,vsterlr: Vspor c(]txprr\\i(,r -\clc. p-h nnd l_s (liir!l[ilrns. rlcviaLio s fiorrrl,.o rli!'.1 (\.1c. suh !.oli,! rrr)rl .irJ).r r(.rlrr! r t-.1. .t u.r!l\inscr,,;,., .r.,,r;,,,,o, p,.css.re o,cop: tttrlli- |f...0r..\\stcnlj rL]ll)(,\ll i,l il \r r, .lLr;,1.,.,,r.,,,..,,,r.r,urIpr:ession \ith flashintcl crroiirir: tow lLr)tl.ritiurr. r.cllircr.rti,,n lr.ri . , ,,f 1,,"',"r,pgI,,,,,,.... .i,r.".:ia .y,,u",r, a,yice. p|orltlcriIn ot tlrr i!c. xir lLiU!tr(lil)| s\5ttrD

tini.lll
Vapour absorl)Lion s\stcnt:
othcr systct)ls: (Lr) Stcutn

U
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properlics- co,il:)ron rcriilrc*ri(r,. cL,Jllpi'r'rri\! :lir(rr ic.r( cretcction nrethods. environmcnt f.riendry
reliigcritnts anil rclii!r-ranl ni\tUr.c:. brin! nnd its i)rri,u1ies.

(9 hours)

u ir-t \.

llsvchr-orretrir: ( alcLrJation ot ps\chrornerric pr.)t)!nrus of air by table and charls: ps),chronletric
pn)cesscsi sc.,siblc hoallng iud co()lints. c'itporati'c c()()iing. cooling ancl dchurrridilication, heating
and hunlidifiexrion. nri\ins ol xir stream. sensible treai tactor; 

"pr.incipte 
of air conditioning,

rcquircnrents or'cornrirrt air- co,dirk,nins. ventiralio, stanLrards, ;ntitt.nr.it 
"i, road, Iiesh air load

humrn conrlat.t. eflijcLivc tenrperalurc & chitrt. hear production & regularior ofhunan body.

(8 hours)

Unit-V
Air co.dition;,g loatls: calculatirr, oi srnt cr & *tnrer.air condilionin-s load, bypass l.xctor ol.
coil. cxlculatior ol suprly air..Le.t its conclitior. roonl scrrsible heat lector, gr.and sensible heat
luclor. cllecli\,o scnsiblIj hcirl lirctor. Jchumidijlrit uir (lUantit),. I)()blcnrs on coolltrg load
cllcUlnli(nl. n ir rli\trihuli(nt xo(i !aniilxtioir \\ \lur).1\.

Ilelttcncr:s llrurhr:

{3 hou rs)

c- -_.-,

%-

1. Aro|ii ('P: lictiigerirlion ilrcl n jr (i)ndirioni|]!: l.lvlll
2 i.rj..r'. s\. l((t .: .,tr^ri. Ll \i, t,,,rrriri,,rIrl, r,lll
3. Aniltiluluta),an; [Jasic licll-igctiti(u anJ .1:r conclitioning; 'fMlJ.
4 lvlanohur l)rxsadi Ilcliiecrirtion iln(l Air Corr(lilionin{: New Aae pLrh

5 Arrrr,.,,: Rrt;r!criIi. :r J.\ir ( on,Iirion;rr.-: ,,rtl

(

,-:rt

.. ;'.

121
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(

)iE\-sr)t t{1.t.'ti.k;t.'t.i-\-t l0\.( \lt( rrl:llr:_r, tertrtnr : rs/\vc.k i( r).,i) l(r\l\,,
_l

Lisl ol I,l\pcl.iIir,r rs:-

] ,'.',.r.,' \lu.l),,r'\jrl,.j,'(,,rnI r.s:i,,rr rct.:-,rr.:.riurrc)strm.
L r uner.rl \rU(,\ ul trc t,tJinrj. (,ctrcrxl SlLrdy a d \or.i(ing dt cold sl
4. trrne|lrI Sl d) ()trL'lr)nc {hrn,ril\ r(lijrr .,tiotr LIlil.
i r,c.rcrrl \rr, l\ ,,, t\.rtJi r.,,jl.
6. (iiJnerill Strclv ol Psrchr-omc,rcrs (/\bsorl],ron tvpc)
7 r,, r.r. t:tr.il, ,,i ,.ir. t,.., \r, , .,r ,r ri. ,r-
3. (;e)rclill Stud]i,trL, \\(r(in!!ot Vu1)o| co,rr,,r.cssioI Aircor)diti(njllg,lcslrig.
9. i:rpcriJ)r.'nlulion on ( ()ld Slorxge ol ( ilJ(!lnls (.()p & I Ieitt Loss.
10. l .\pcrintcnlxti()n {)I Vtpor c{nnpressioJt A ir Cond ition ing test rig.

(

y#'-
( Jr\*jp ,.7\-)1 (rh

/4,,./y'

t.,V't/.t*
'! n'... - ^'t*o,;-,-1aEs.r, 
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NIEA.BI)2
(A)

d SatD sll
I iSli:d,

A l) \/;\ iiCli l\l ( tllNll
l)itstc\

(

(

Course l)r-tarr:l;1.:
Io llrniliuri,,c rlr'. \.lrj,)|\ \(cl)s irrrolr.Ll iI L1r.: tlu,igrr Ir( ..r.\ ol.nlcchilnicul .llr\cs such

l. As hclt. ctiirin. rope rnd gr-,uI

l. io rrnrlcrsr.t;rd llt.' lrroec!liri- ()r'\.1-!ti!), o1 nt..hi.tr rlcr)rcnts florn nrnrlecrurcrsi ( iLi.rl():tLr..

4 I.g!ll0r()\\ ('l!!.or ilill.rrnl i\|lcsoi hci[irl!: r.r,.i t]rciI scicotiorr lbra purticular
5 .,\pplierrri,r r

(). SIU(lcnt shitllallll\ clcsi3rr l.Ii,trlcd3c ol rlrc(lilti.iu]li l\,|)cs oi.clc r!|ts trscd in Ihc_ \lj,.,ir..L. ,,,ri.\.\\. t,.r..r ,r. .:, 1,, ir,..

( {)urse t)trlcr)i ts

I l).\ig| i . ilrrlr]\ lr l)clls. L!.Il,r.i. flI(ltts
l. I .ders."., !.ir(|i\cs,Jr(l litc,.rippl,cirri.ns: tt.;s,,r j)i()ec(1.r. ilnl irlro(ir!ttunL()Su.r
i. l)r,igl:rrL:,.lirh pr rcL ice s

t lhect)rl\l ri.lr(r! soil(ir!. i;r1,Lrri. t ..r,r,rur.L,rL .,!uLl(!r pr(,L!5s lr!l rlitnulilctLrrcrs
5 (: tllor:ui lL,r,t,li t! r()itLr Jl h(ri,r ,.
r,. .,\i li\/i' tr., r)rf..,r,,, !li:i ii,i i,,|.r,rl.;...ir r,,,,, .,.1i bcl]].i|!s..

" 
,..r i'J .,,r;,.,,r rr -, ,:,,!r..,, ,t..r., ,:. , :ri.,i\rfiir,\(t(\,-,

tlnir I

Dcsign ol lleli, ltrr;rc:rrrrl ( hlirr l)r.i\es: VIctho(l\,)l l)orrer transnlission_ selcction 0nd (losign of
llul bell and 1)rJlc_\: SeltctjoI ol Vtrcltsrrrtl slcorc ilJirn: I)esi!n ofchnin (lri\,cs, rollcrchain and
its salcclion: iii)f)r,iri\r\. (lcsi,trr oj rr4rc ririre.. hoirr;,,pcs.

Spur.rnd.rlelic:ll Cc:rrs: Forcc rnnlvsis of gear k)olh. ntoclcs ol. tailurc. beam strengtll, Lewis
cqLrat;on. lbrnl lhc')r. lbfl]alive gcar and *i,ral n.nrl)cr ofteeth; cear mate[ials: Sur.facc s,-ength
and \.vcar c)fl!'cth: stronsth alraiDsl \fearl l)es rn ol srr. islrl rrn)rh spurand fjclical Cca$.Ilc'rl Cears: /rpplicrtion ol-L,cval. linrr)illi\c 

-u.,at.,,,,,i virtr.,al nu'ber. of.feeth; i.orce analysis;
l-eu,is cquation lar l)rvel gears: Slrlrgth leainst \\llr.. l)!sisn ofbevel gcar.

Unil Il

U'rit ll I

DesigD of I.C. Iingioc Contlx)Dcntsj (jencrtl dcsilll !L,rrsidcratiolts
cylindcrldcsign o, pislon aId pislon [ir]!s: (lcsign ol.!(,Irrccting rod:

(i! hours)

(3 hours)

in I C cngincs; dcsigl oi-
design ol'clankshati.

I t, : _ -ity oa Tcdrdd!
-,., . . ,circP (t't P)

s{r w
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-

(

trnii I1/

Dcsig of l\lisreihlie() s (i)n)poDcnts: dcsign ot lr rgld couplingt Rigid couplirrg, Dcsign of
j,l:::l'" .:::.:l I 

\{rt,i!( 1,, r,, ;nt!,rri,t pi(\sur!.. errcn,irl prcssur.c. design ol.pcnelrrrion, dcsisn ot,,,,i,('\. (,,nc \ \ J.,r.i.,. Jr.r .r .,,. v,r..., iiJ.. I Lrl,, i.:.r .,

(9 hours)

tinir \
()l)ti.1ir,tior) liusic u\,,ccpl oi {)l)liJ.izari.rr. clas: il.rL,{)n ol.optirniz.ltio.. Lrptirnizirtion
Lccl)ni(luc\. .n!ir!. ir! lrrpricrLi{):r\ oj or)linrizatir,r L trLrsicrrr optirnization r.ehniqL,cs:
Ll|r(Liir..L iiiirf\l n1l, /.i (,n\ir rl..,r:rlublro|rinri;:1,,,,,.Irultj\urirblcopljr)lizariolr.solLrtion
l: rir, . U,. . tr | .. , , .. : I(lt,, I

(10 hour.s)

N('lt: I'!;il I)csign Jx11i lx)t,li llr,(ir i)r \txhrrt.r\:rn:i:r.tit.tjLt\.\)lechrnjcxt(t(siilD(;rti:rl)(.,,lixrc
io b,r pr'r)\ idc(l/ i,rr llrirl.ri i,r e\r),r tllrjt {rtui1 i(rit.ic(i jr i, iiror.ir\).

d t,.
cf. r^u)r

fb(

t Stai. t thtd*y ot ledlndoo}
e i..dlc.l SderG S.*Er ( rr--

e\
\B
!u

tr

bs

/4Y,

"f 'k'1\
-\ndi
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(

(

FiE,r+lj r il, l r r iMt,r. r'riilN iEi| _ .1 ]ir\t!14!l!(r). I{A I I lt_,JL:',, :iri'

( {)Ur-\r l,rt.n u)hlr:
L SlriJ!,i)l\ r\ iil ln i rrro(lr (r(l rt) ( \J).(.,.\\l (.Aj. .t ,Jcpr\.

I SLILlcnt \\i I lclIrl \icI)s in rtp!l!L1i.:l jiorji IIl:1,,I l\l
-l SlirLJc|l\ \,,ii, Jr.u,lr lboLrl rrljrorriiIcc (,a(irLta "ri.r.rLi()i) lDd lltanirsUntcIl in CIi\lS.

('rrrr rsr ouicr;rrl..

I \r , Jur,r\ , i l, rrrrr , . r,r i, . ,

l'l,rrrirrg. ,.rrrr,,r. 'l r "" rlr'i' r 'rh.ir' t : irtrl'r i\i(lc.J Qlr.iil, !orrrfoJ..(l ll.ocess
I sltr(J.lIs \\ril l)r rLrI lo l)esiL]n I l.

srLr<11 rrnrl rirrrll cr.,rrtjrq Ir\iS. 
ribltlrrrrrrtl/llttL';jn!ecll rlllcr cilr.r'ir" our (jr-oup tcchnobg)

;);,',,;" 1 ,, ; ', );.'," 
ri' r'! ' ',,,,',\r..,,1,,, ,, ,r, .r,i ,,, ,,r\,\

ur)\*(,r)rrrr. _ l(rll 
'r 

ti ir'rrrrl 
'1 i.rJr!(li,r Llcursi,,n r,*rl,ing in ( INIS

Unil I

il:ll::l:il;l,l , );i,,,lli,iil ,,il:llii 
i,', j r),ri( ,;(1, . r ris oriurr bi(ro,o ,,, r Rore .,r ( or, r, rers iI

P,,,c..r.,,i' r , , ,,,.i.,, ,: , . ,;:l,ll,;':,"':'' i' 
('^r\r ''ci;'jrir;on. b*i. ionrp, ,cnr. or cn \4 sysrem.r,rr,,I \-\\lL1r, tdr.rrrusesot.CNC.tsrem.

U ir It
lnttoduction ol i.Nt. i!hchiirc lools. ,l
ccn,o,! p,,,,,p,.,,,r,,,,;,;,;;.:,(,,,i'(:"":i;illlil;;lli.;,]",1,,,:)L,,Ji,iil.;J,",:]llllli,",.*.

Urit Ill

(9 hours)

machining

(9 hours)

inlt1,,l (ll1,Il. , nfr,rr:r. .rirlcrj ],:rr.r nrLrr:r

1., ,rlJ:,: i.,::il;;:i.,1. 
,1.:'l: :t ;ti:; t:.ii.,J,;i,.il;l;::,.. :;l l, it,; l:1fll

l' '' ' , '; ,, ';';,: ,:, ll,i,l' ' "''. ' rrr^irrr' 'ji''(; \ ' 1* '' ''". 1 ,"'n..
',,,....*(. r:., ,; ,. , r., 

' ,:' 
, 
', ';. 

t';.' ..r" " 
\,'r J",,ri.:.\. tr.J,,-., i..,,.r....tr .,.,,r.t "rjs\rr.*r \\ l6, i.ir,tr,.r rrlr()rl\ & c'i,)ri, ;rrics- L)tcllircnt rcb.i\. inlerj.cinq ol.a visirrr

(;nir i\. 
(io hours)

Intruluciion J )cllr)iti(rl
tcclln()los\ S\ \r!,,r)s l.N1S

cha|actcrislics
('N(l nrachiner
ljNlS-l)NC oi Ii

t SdYt 5 u$trr.itY of Techn

i rir /rd S.16ft6 S.l€'F (M

{)J credirs
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-

in Ji\l\ Il!\iblr lr(i l)lnrrnic \llrruIrrrr rirg Srst.rrr: ( orrlpLlcr  i(lc(l Irr\l)(ction.

I i,r il \
lrrr.xluL.ri.,l i,r,nLit,J(\ .jl(J rJlulrejn

ll,.t : : :,;l; :,:i iiii:llttliil;: 
''i 

,,: lllt,i i ,i:1,;i,; ,"i"l::ll:;i l, 
,,s,r. in 1,recisi,,rr

;;.::::,,1t:'ll;r'r t: ,l:;i'j:i. ::,i,lii,'' 
'. i'r;:;::jiill::l;i[,ii:,.:.j

(9 hours)

(8 hours)
Ilel'crcnccs lJ(J{)k\:

(

l.
2.

.1.

5.

Slrig[.r .i.t .: i\ Lchint l)csi_nr I MJ J

.li ll],1 . 
uB J)Jsir,r,,r \r,,ct)lr( I trIr,rr..: rrrrr-n.)11,'. { S j r,.J l,.11,tllt K. l)..,r,|L,l \,loci, ,(, IL.rn(ntst llltLtitlnl,r,

]l:',1:,1,', :,,,,,.:,i, 
v.(rri,rL. I,c.i: r,: riru,,,,, \.,:1.: I \rlI

ll.:ill. I rl \rr.r,i,r, r\r:,,, (..3:,:'( rc,r,,, Irn:lr'rFi. ,\. \rrj.\Jt: ri,,.l,rr,. r ,..;,1,,: ,r.rr .,,n 
" '

6i-
11\ly*

V --'
WE\rar

Sr Sa'O 6 tn,rt gty or t".r,nologr
C i..d6l Sdcrc SettorF (H P)
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(

tlDit-t I

( iro\\lh oi jrldUstrr lr r,i r,i,li ll,rr,iteDr: iifii,ti i
llll'1.':' " ,'I '\ ', r ,"j'r'.,..,r .,,i , J\ r,
lllll.r: .,,r)tn,:,iL.r.(,r Irr.r,ri,r_.,,r_rrrr,,rr.:
Otviln /Jlju,l

llxoris'iHt,u_

I

I

Cout'se llrcxn) blc:
Thjs coulrr irrlroduLC\ rhe hr:ic LL,r(cDr:
u.necpr .r Lrru'cp, rrru, ,.;,,,. ;;;;:;;;;i: "t 

nranagenrent rrtrtJ orsanizaiion structure ofan indrsrr.y,
rnanagcnlonl ullrsclncnl cosl ilirilh'sis. engineer-ing econonrics and projcct

Cr)r,r.s( (,}rtconrc::

StudL'nl \hrJl bc lhir lr).

l' Dcmo,slrarc Irrc ror.cprs ()r' N:rirnr..crnc,r un(i or.girniTirLio,ar srructrre
-. l'r..1(f.,.)r).r rlr, ..r.,r..;1,,. r, L,n!.t..rlt. Is ]IlllJ!!t)lo|l ...,rrccpts UselLI in thc productiot)
l. ApirJ\ llre Ir()ttr nrirrir!,rrcrl iL)()is ;ir
.leltvjlic,s. r.-rlirr]1edcrei,,i,rncrtanLi implemenlltior) ol.lhe

4. Dc!elop lhc eJlltcprcr)eUtiil spirit and plit,l lo sttrl lheir.o\yn cnterprjse.

f rrlr,r-srl,r-

Lj, ] O]ICANIS?\TI(}N &
l:!, ''\ N  C r,t t\I tij N t.

proccss.

business

UDit-l
lndustrill ll\olutiUn ir lnclia: I)orvnlaJJ
p.lrriliun. irrdrsr'iiil poircv ard proailess 

of earl! indtrrtr:cs evolution of rnodern industry, ell'ccts of
lrupri"rorship, r,a, rnir";l;, ;;;,1;";;":.",,er. 

independcrrce. forms of tndusn.ial organization: Singlexnpirniys.. ( uop.,iri\es and Srrte Enlcrprises.

(3 hours)

.oi 
ji, i.rslrirl Ina ilselne l. li,nctions and tools ol.I)';j,.. ..-\ r I Vrrlrll:rrn,.rrr: \lr,t.rS(,ncrl. Jtllerenl({\rt.i. ..rltul .lrJ c.,ttrul. .1tl,Lll.\, Lrl rrr ir,rlustrirl

Unit-l I I

Rclalions,

behavior.

ord inalcs

(li hours)

1,1 JillLr(nr Ltctr: Irr!l|r,. t(cl.rrronrhiD h,r,,,*, ,,.r",,,,, ;n:; ,,",;j;';."']li :,::):::ll ill''11'1, 
doparlrnc,,s ii,,nr.,, a,,r r,,tiLrsh.iar

,chau;,,r ,,,. i ;c,, i,,,1 ,:;;,;;;,;,;:: , ;i:i]]:l''.lJl,:l]j,";::;,1il:ll"::,,1.:jll;::,:lJf:[:
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(I{inutes otthe Bonrd ofstudics Commitle€ Mceaing)

School OfIngincering
Deprrtm€nt of Mcchanical Engineering

Bo3rd ofSrudies !\.leeiirg ofMechanical Errginccring Dcparlment was conduclcd on 25.09.2020at l.t0 PN, b),oDtine rnode through <ioogte flceri l"iL,"i,,g ;;";b"r" ,*; pr"."r,
L lll: Pri\anl,a Jhaver (Chairman)
I Dr. C.R.Selokar I Msnrherr
,'t. Dr. Subhasis Bose (1\4embe;)
.+- D.. N;lesh Di\\aarr (N,temheri
5. Vr. Anil Verma (Member)
6. Mr. Sachin Baraska(Member)
7. l{r- Dhananjay Yadav (tvfember)
8. Dr.Vilas Warudkar (Extemal Acadehic Expert MANIT, Bhopal)q. Dr.{.C.ri\\ari {f\remal Academi( FrpedUII RCp\l
I0. \'lr.Surendm Nlinal (F)iremat tndusrrv trperl_ MD. lir\rctt Fi.rencrs)

Minutes ofMeeting:

l. Dr.Nilesh Dirrakar. Member of BOS opened the meetin8 by welcoming and introducing rhe
eEemal members, to the intemal and co-opted members and thanked them for a€cepting
to become the m€mber ofthe Board ofstudies

2.The B-E.(Mechanic?l) Curicuh_rm for Iilrd & lvlh yoa(bsscd on AICTE Model curriculum,
with scheme & syllabus were presented by Dr,Nilesh Dirvaksr, prof&Dean(s0E)
Memb€r of Board ofStud;es

L Dr.Nilesh Diwakar expressed their concern about mo(ivating stldetrls toNnrds domain
specific courses in 5th semester and disclss aboul 8ah semcs(er conrses

Il. Dr. A.C."Iiw.ri gathered the informalion and soggested tc) inc[lde some content b$s${ on
e-vehiale on a part of euriculunr keeping in view th€ utilily of Advonced kno\rledge in
Automobilea rcar future.

IIl. Contents of core €lectives gourse should be revisitad kcoping ln view of prcseot md lilturr
ddnand in M*hanical field, sugg€sted by Dr. A.C,?lwlrl ,

IV- Dr. Vil.s w'rudlt,r suBgested ro include Entcpron€u|shlp ln ?6 snm lor lho h€ttor lutute
of$udenb wa, replace by oper €leorive MEA 704(A) projoet M0nlgrnont

Bhopal-lndore Road, opp. Pachama oilfed plant, pa&Nrra, )ast-sohoro M.p.p1N.466001
Ph. 07 562-223647 , Fax : 07562-223644, W ebt www,sssutms info@sssutms.co.inl

Sri Satya Sai
(Eslbblishcd underCovt. of M.p. Rc8isi;d Lrnder uGC 2(F) t95(,

(
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t niveBity ol lechnology and lledical Sciences
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M.Tech.(Thermal Engineering)
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