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Dean (Academics),

Punjab Technical University,

Jalandhar - Kapurtbal. bighway,

Punjab.

Encl.: As above (02 pages)

Subjelr Mintrres of Meerirg of the BOS (Mechanical Engineeringl pductiJn
EngineerinS/lndustriat Enginee.ifg/ Automobile Engineering/ Automotive Technology/
Automation & Robotics Engineering/ Tool Engineering) held on 03.08.2015 (Monday)

Dear Sir,

Find enclosed her€with Minutes of
En gineerins{nd ustriar engineering/ AutomYbTli:il':ffi'il#::iffi ;li;.ffi:& Roborics Enginee.ingl Tool Engineering) held on 03.0g.2015 (Monday) at 10.00 am in theConference Hall, Department of Acaderni
highway, punjab. rhis i. ro,you. rina 

"onllo'"j,::rj:l:]];::, 

universitv, rarandhar - Kapurthara

Thankingyou.

Chairman
BOS
Professor (Mech. Ens,r. )
Gutl.Naak Dev Engineering College,

Sincerely yours,



N{INUTES OF MEETINC

,\ nreeting of Ih€ Board of Studies (Mechanical Engineeri V Produclion Engineeringtndusrrial
linginecring Automobile Engireering Automotive Technology/ Automation & Robolics
Dngincering/ Iool Enginecring) consriruted vide Norification No. PTU/Reg/BOSNorification/305
dated 25.06.2014 rvas held on Mondry,03.08.2015 at t0.00 am ir rhe Conference Hall,2"d Floor,
l)eparnnent of Academics, Punjab Technical University, Jalandhar - Kapurthala highway, punjab.

I'ollowing uere the agenda points:-

L To initiate the .evievupdate process oflhe study scheme/syllabus of UG/PC programs which
are nol reviewed/updated siDce 2004.

2. To approve the syllabus/co tents of pend iDg subjects of B.Tech. (Auromobi le Engg_ ).
3. To discuss any other issue with the permission ofthe Chairman BOS.

Following m€mbers ofthe BOS were present and actively participatedr
l. Dr. Paramjit Singh

2. Prof. R.P. Singh Suker-Chakia

3. Dr. Dilbag Singh

4. Dr. Ilalwinder Singh

5. Dr. Pardeep Jindal
6. Dr. Avtar Singh Buttar

|. Dr. Sehijpal Singh

2. Dr. H. S. Uains

3. Dr. Hazoor Singh

4. Dr. R. S. Bhatti
5. Dr. ll:rrpreei Singl:

6. Er. Ashok Gupta

7. CII/PHD/TIE Nominee
8. TPO PTU Nominee

c) Dr. llazoor Singh: l)r. Pardecp Jindat;
Dr. H. S. llains

Chairman

Mernber (Professor)

Member (Assoc. Professor)

Member (Assn. Professor)

Memb€r (Asstt. Professor)

Member (Coordinator)

Member (Professor)

Member (Professor)

Member (Assoc. Professor)

Member (Assoc. Prof'essor)
M"!!!lrer (Assti. Professor)

Member (Oulside Expen)
Member (Outside Expert)

Member (Oulside Expert)

Following members ofthe BOS couldn't attendcd the meetinr:-

The minutes ofthe meeting are as under:-
l. lt was unanimously decided to distribute the work related to revie update process ofthe

study schemes/syllabi of PC programs among small group of nlembers of BOS preferably
according to the specializations and the programs runIing at their instilutes_ These groups \till
have to conducl workshops/meetings separately undcr lhe chairnran of BOS. -Ihe 

following
members alongrvith chairntan are responsible to cornplcte the work allocated to them :-

a) Dr. R.P. Singh Suker-Chakia: Dr. Dilbag M. Tech. (Thermal Engg.)
Singh

b) Dr. Sehijpal Singh; Dr. IlalwiDder Sirgh M. Tech. (prod. Ungg.); M. tech. (tnd. Engg.)

M. lcch. (Mtech. LDgg.):

M.Tcch- (Machinc Dcsign): Vl. fech. (('n t)/CAM)
M. 'lcch. ( AutonratioD and l{ohotics)

l. Thc s\ lLrbirconrqnts of the li)lk\\ ing pcnding subjecrs ol B. tcch. (.\ur(nnobilu ltrsg., |,r\ c
bccn linnlized and apprortd ((ip1 ofsyllabi/contenlsaltrchcd) r-

Dep:rrtnlenlal f h(ti\ e-l
B I r\l:,1)li 610 Sor\o Uechirni\n) rnd.\uro raric (irni't\
BlA[,/l)li6II l)c\ilrr od F]rcr.r\ S\slcnrs
B I Alii l) Ii 612 Special Purposc Vuhiclts



BTA!-/DE 614 Finite Element Analysis

DepartmentNl Elective-ll
BTAE/DE 7 | 0 Reliability Engineering
BTAE/DE 7ll Off- Road vehicles

BTAUDE 712 Hybrid Vehicles
BTAF./DE 713 Automation and Mechatronics
BTAE/DE 714 Transport Management &Automotive Industry
Open Elective
BTAts/OE- l Human Resource Management

BTAE/OE-2 ODeration Research

BTAE/OE-3 Induslrial Engineering

BTAE/OE-4 Total Quality Management

BTAE/OE-5 Mate.ial Management

3. Under last agcnda item i.e. the any other issue, the final draft for Choice Based Credit System
(CBCS) applicable to Campuses, Autonomous & Alliliated CollegeVlnstitutions of IKCPTU
prepared by Department ofacademics was discussed in order to put the views ofour BOS in
the meeting ofChairpersons ofall BOSs which was held on 06.08.2015. Some clarifications
regarding the following poirrts in this CBCS was decided to be soughl in the said meeting:

a) Allocation of0l credit to 0lhour of seminar, project and dissertation.
b) Why projec! and dissertation kept sepante? Although the meaning ofdissertation is a

detailed report related to some project.

Minimum and maximum number ofcredits required by lhe student for registmtion in

each semester are not specified. Similarly ninimum number ofcredits required by the

studenl to earn degree/diploma./cenification are also not mentioned.

Inplications of I grade in subject.

under this agenda item, the financial dilliculties to pay honoraiiun/TA/DA to

members especially experts and also to conduct BOS meeting at any other appropriate venue

if need arises was brought forward. It was decided unanimously that this financial problem

should be resolv€d at the earli€st by the university 1o work more effectively and arrange high
quality experts.

Encl.: Copy of syllabi/contents of Il. Tcch. (Aulomobile Fingg.) Deplt. El€clive and Open Elective

S bjecrs: 14 pages

c)

d)

Further,

tlt
N(
s)
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BfAE/DE 510 Servo Mechanism and Automatic Control Svstems

LIP
300

Internal Marls: lU)

ExternalMarksr 50

Ul'lll I INTRODUCTION: Basic elements of control system; Open and closed loop controlsystem; Manuallv and
automatically controlled clos€d loop system; Easic elements of a servo nechanismj Example of automatic
control syst€ms; Use of equivalent systems for system analysis; Linear systems, non-linear systems control
systemsr Examples from mechanical systems, electrical systems and automobile svstems, Tvoes of control
systems, Performance analysis; Regulators and servo mechanism; Analog and digital control system. 9

UNIT ll CONTROI" SYSTEM: lntroduction; Transfer function; Addition of poles and zeros; Root locus
techniques; Polar plots; Rectangular plots. 4

UNIT lll CONTROI- ELEMET{TS: Block diagram, reduction of block diagram, problems on block diagrami
Representation ot system and process; tiquid, gas, mechanical and thermal system; Hydraulic servo motor;
Controlvalve; Comparison elements, Stabilityand Hurwitz, Routh criteria. 9

UNIT lV APPLICATION OF CONTROL SYSTEM: Machine tool control; Eoil€r control; tngine governing-
mechanical, hydraulic, electriq pneumatic; Carburetor; Dieset fuel controlj Gyroscopes; Active and vibration

UNIT V SEQUENTIAL CONTROL: Introduction; inpur and
d€vices; Hyd.aulic and pneumatic actuation system

RECOMMENDED BOOKSi

8

output devices, diagrams; Fluid devicesj Ladd€r

6

1. Nagrath and Gopal, "Control Systems Engineering", New Age Internationals
2. B.C. l(uo, "Automatic Control systems", Wilev India Ltd
3. Ghosh, "Control Syste ms: Theory and Aplications", pearson
4. W. Bolton, "Mechatronics" Pearson €ducation tndia

W



BTA€/DE 611 Design of Energy Systems

LTP
300

lnternalMarks: rN)

External Marks: 60

UNITI ENGIN€ERING DESIGN: Design Process; Approachesto Ingineering Design; Design forworkable system,
Concepts ofOptimization; Economical aspects; Design Project Example; Project Management. 3

UNIT ll PIPING SYSTEMS ANO PUMPS: Pipe and Iubing Standards; Hydraulic Dianeter; Equation of Motion
for Flowin a Dud; Frictaon Factorand Pipe Roughness; Minor Losses; FlowThrough Noncircular Cross Sertions;
Economic Pipe Diameter; EqLrivalent Length ofFiftings;Pipes in Pa rallel; 6ra phical Sym bols for PipingSystems;
Support Systems for Pipes; Piping System Design Methodology; Flow in Pipe Networks; Water Hammeri
ThermalStresses in Pipes;Types of Pumps; PumpTesting Methods; Gvitation and its prevention, Net Positive
Suction Head; Dimensional Ana lysis of Pumps; Specific Speed; Series and parallelpump systems;Fans and Fan
Performa nce; Tu rbanes and Compressors; Noz2les. 72

UNIT lll HEAT EXCHANGER DESIGI{ CAICULATIONS: Classificationj S€l€€tion ofh€at exchanger; Basicth€rmal
design and theory of heat €xchangers: LMTD, E - NTu, and P - NTU method; Heat transfer and flow friction
characteristics; Pr€ssure drop analysisj Friction factor for va rious configu rations; Pu m ping power; Fouling and
corrosion in heat exchanger and thek prevention.

UNIT lV DOUBTE PIPE HEAT EXCHANGERS: Typ€ and applications of Double pipe Heat Exchanger; Design and
analysis of oouble Pipe Heat Exchangers. 4

UNIT V SHELL AND TUBE HEAT EXCHANGERS: Types and applications of Shell and Tube Heat Exchangers;
Design and analysis ofShelland Tube Exchangers; Increased Heat Recovefy in Shelland Tube Heat Exchangers;
Optimum Water Oudet- 6

UNIT vl MODEIING OF ENERGY EqUIPMENTT Definition of model; Type of modets; Basic steps of
mathematical modelingi Eackground of problem, probl€m statement, model formulation,
analytical/numerical solution, model validation, interpretation and conclusions; lJse of simpte mathematics,
ordinary differ€ntial equations and partial differentia | €q uation to modelenergy equipment/systems. 5

Recommended Books:

1. Y. Jaluria: Design and Optimization of fherma I Systems, McGraw Hill, 1998.
2. W.F. Stoeker: Design of Thermal Systems, 3e, Mccraw Hill, 1989.
3. 8.K. Hodge and R. P. Taylo Analysis and Design of Energy Systems, prenti.e Halt, 1990.
4. A.P. Fraas and M.N. Ozisik: Heat txchang€r Design, John Wiley & Sons, 1965.
5. S. Kakac and H. Liur Heat E)(changersr Selection, Rating and Thermat Design, CRC press, 2002.
6. R. K. Shah and D. P. Sekulic, Fundamentals of heat exchanger design John Wiley & Sons, 2003.
7. Wj. Gajda and W.E. Biles: Engineering Mod€ling and Computation, Houghton Mifftin, r98C.
8. G- N. Tiwari: Solar tnergy Fundamental, Design, Modelling and Appti€ations, Atpha Science 2002.
9. C. Jim and K.S.N. Douglas, Mathematical Modelling, Ktuwer Academic pubtishers, 2004.
10. W. S. ianna, Design of Fluid Thermai Systems, Cengage Learning, 2015

.10
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ETAE/DE 612 Special Purpose Vehicles

L T P Internal Marks: rto
3 O O qxternal Marks: O0

UNIT I INTRODUCTION: Need of Special Purpos€ Vehicles (SPV), Classifi€ation of SPv, wheel type vehicles &
track type vehicles, th€ir appli.ations. 2

UNIT IIOESIGN CONSIDERATIONS AND WORKING FEATURES OF DIFFERENTSYSTEMSOF SPV: Power system,
transmission, final drive, lubrication, electrical, braking, steering, Pneumatic & hydraulic control ckcuits. I

UNIT lll SAFETY VEHICIEST lntroduction, Construction and working features of Ambulances, Firefi8hting
Trucks; Basic characteristics oftruck crane, Mobile cranes, Telescopic cranes, Tower cranes, Truck mount€d
cranes, Rough terrain cranes, their stability & design features, control systems & safety devjces.

Ut{|r lV MASS TRAN9T SYSTEM: Tram, Mono.ail, Dieset Muttiple Unit (DMU), ftectric trtrttipte Unit ltUii
Electric Trolleys, Ropeways, Metro rail. 5

UNITV FOOD, POTABTE WATER. CHEMICALS AtrlD Oll TRANSPORT: Constructional

of Refrigerated Milk Truck, Potable waterTanker, Chemi€altanker, Oiltanker.

UNIT Vl MIIITARY AND COMBAT VEHICLES: Tracked Vehi€les, Arti€ulated Vehictes, Multi-axle V€hiclesj
sp€cialfeatur€s and constructionaldetails oftankers, gun carriers and transport vehicl€s, Pow€rtake ofI and

special implements, Allterrain vehicles. 8

details and marn features

Recomm€nded Books

1. S. C. Sharma, " Construction tquipments and its Management", Khanna Publishers.
1. Y. Pokras and M. Tushnyakov, "Construction Equipment Operation & Maintenan.e",MtR, Moscow.
2. A. Astskhov, "Truck Cranes", MtR, Moscow.
3. E.G. Poninson, "Motor Graders", MlR, Moscow.
4. Hand book of €arth Moving Machinery - Central Water & power Commission (Govt. of India)
5. N. Rudenko, "Material Handling Equipment", M.R. Publishers.
6. Sheldon, R.Shacket, "tlectric Vehicles", Domus Books, New york

7. Nalra C.P., "Farm machines and equipments" Dhanparai Publishing company Pvt. Ltd

ta- S. Ageikin, "Oft the Road Wheeled and Combined Traction Devicesr Theory and Calculation", Ashgate
Publishing Co. Ltd. 1988

\dA



ETAE/DE 614 Finite Elements Analvsis

I-TP
300

lnteanal Marks: 40
ErternalMarksi 60

UNIT I FUNDAMENTAL CONCEPTS: Introduction; Historical background; Stresses and equilibrium; Boundary
conditions; Strain displacement relations; Stress,strain relations; Temperature effects; Rayleigh Ritz Method,
Galerkin's Method, Saint Venant's Principle, Matrix algebra, Gaussian Elimination. 3

UNIT ll tlNlTE ELIMENT MESHES: Choice of mesh; Mesh data in numerical form; Generation of mesh data;
M€sh modification. t

UNIT lll ONE -DIMENSIONAL PROBLEMST Introduction; Finite element Modeling Coordinates and Shape
Functions; Potential energy approach; The Galerkin Approach; Assembly of Globat stiffness matrix and load
vecto r; Finite element eq uations; Treatment of bounda ry cond itions; Quad ratic sha pe fu nctions, Tem peretu re
effects.

UNIT IVTRUSSEST Introductionj Plan€ trussesj Three dimensionaltrusses; Assembly of global stiffness maVix
for the banded and skyline solution. 6

UNITVTWO- DIMENSIONAI, PROBLEMS: lntroduction, finjte element modelin& constant strain triangle (CST);

Problem modeling and boundary conditions. 5

Ut{ll Vl AXISYMTfETRIC SOLIDS SUETECTED TO AXTSYMMETRTC !OADIN6: tntroduction, Axisymmetric
formulation, finite element modeling: Tria neula r el€ments, Probtem mod€linC and boundary conditions. 

!
UNIMI 2-D ISOPARAMETRIC ELEMENTS AND NUMER|CA| |NT€GFTATION: Introductionj ne four nod-e
quadrilateral, Nume.ical Integration, Higher order etement, problem related to beams. 4

UNIT Vlll BEAMS AND FRAMEST Introduction, finite el€ment formutation, load vector, boundary
€onr,derations, shear force and bending moment beams on elastic supports, plane fram€s, three dimensjonal

RECOMMENDED BOOKS

1. R. C. Tlfupathi and A. D. Belegundu, "lntroduction to Finite ttements in Engineering,, prentice Hall, 2002.
2. C. S. Krishnamoorthy, "Finite Element Analysk -Theory and programmang" Tata Mccraw-Hill tdu.
3. S.S. Rao,'"Ihe Finite Element Method in Engineering,,Butterworth Heinemann, 2005.
4. S.S. Bhavakatti, "Finlte Element Ana lysis" New Age tnternationalpvt. ttd.

w



BTAE/DE 710 Reliability Engineering

LTP hternalMarks:4o
400 External Marks: 60

OBJECTIVE: At the end of the course a student will learn about the Reliability Engineering, dependability of
reliability engineering, failure mod€ analysis, reliability prediction and management of a system.

UNIT I INTRODUCnON OF REIIABIUTY: Concept; definition and Scope of Reliability; Performance and
reliability; Reliability requirement; Reliability parameters like adequate performance, tim€, operating
conditions and probability;Reliabilityverses qualityand validjty. 5

UNIT V RELIABII-ITY IMPROVEMENT: Reliabality in design; reliability in engineering systems, systems with
spares, reliability simulation, redundant and stand by systems, confldence levels, component improvem€nt
elem€nt, unit and standby redundancy optimization and reliability-co5t trade off. 8

UNIT ll RELIAaIL|TY OF COMPONET{TS AND SYSTEMS: Introduction; Mechanical stress, strength and fractrire,
fatigue, creep, wear, corrosion, vibration and shocks, Temperature effect; Materials and various processes,

estimation of reliabilitv indices: Machinefailure oattern. Ereakdown time distribution 10

UNIT lll FAILURE STATISTICS FOR RELIABIIITY: Failure of Engineering itefis; Failure classification; CaLrses of
failure,fa€tors influencing failure rate; failure rate and its relation to reliability; effect ofdesign, manufacturing
and ass€mbly on failur€; €onfiguration of failure data, various terms used in failure data analysis in
mathematicalforms, component and system failures, uses of reliability concepts in design and maintenance
ofdifferent system. Mean time to failure (MTTF), Man time betweenfailures (lvlTBF). 10

UNIT lV RELIABILITYAND AVAILAatL[Y OF ENGINEERING SYSTEMS: Quantitative estimation of reliability of
parts; Reliability of parallel and series elements; Accuracy and confidence of reliability estimation; Statistical

UNIT Vl FAULT TREE ANAtYSIS: Introduction and importance, fault tree construction, reliability calculations

from faulttr€€, tie set and cutset methods; numerical problems. 1

Te{ Books

1. R. C. Mishra, "Reliability and Maintenance Engineering", New Aae Internataonal Publication
2. R.H. Clifton, "Principles of Planned Maintenance", Edward Arnold.

3. A Kelly, "Maintenance Planning control", Mccraw Hill.

4. 1.5 Srinath, "Reliability Engineering", East west P.ess.

5. S.K. Sinha, "Reliability €ngineering",lohn Wiley.
6. Lindley R. Higgins, "Maintenance Engrneering Handbook", McGraw Hill

7.5.8. Bheem, "Reliabilityand Maintenance E ngin eering", Vayu Education oflndia

w



BTAE/DE 711OFF ROAD VEHICLES

LTP
400

UNIT I INTRODUCTION AND CI,ASSIFICATION Of VARIOUS OFF ROAD VEHICLES

Introduction and OveNiew of off road vehicles; Capacity,

Earth Moving machines, land clearlng machines, scrapers

Trailers, Platform lift truck, Fork lift trucks, Dump trucks,

vehicles, Multi axlevehicles.

application and requirement of off road vehiclesl

and graders, Shovels, Ditchers, Tractors, Troll€ys,

Trucl mounied craneg, Crawler craneg, Hoigting

5

lnternal Marksi 40
External Marks: 60

UN|Tll TRACTORS: General description; Specifications; functions and applicationsjdifferent types oftractors
like light, medium and heavy d uty tractors; recent trends in tractor design; Power shift transmission and final

drive in caterpillar tractor; Factors aff€cting efficiency of output of tractors; Troubleshooting of tractors;

Merits and demerits, 12

Ul{lT lll EARTH MOVING MACHINES At{O FARM EQUIPMENTS| Constructional details and workang f€atures

of various types of Earthmoving machines like Eulldozers, Cable and hydrauli€ dozers, crawler crane, Dump

trucks and dumpers, loaders - single bucket, Multibucket and rotary types, excavators-drag and self- powered

types, Cement Mixing Trucks, Water Tankers, Road Pavers, tand clearinS machines, Bush cutters, .ippers,

Power and capacity of earth moving machines. 12

UNIT lV SCRAPPERS ,GRADERs, SllOvELS aND DITCHERS : Constructional detaih and working features of

scrapers, elevating graders, Power shovel, revolving and striper shovels, drag lines, ditchers, capacity of

shovels, 8

UNIT V MILITARY RECOVERY WHEECIES: special features and constructional detaih of military recovery

vehicles, tankers, gun carriers and transport vehi€les, l

UNITVIALLWHEELDRIVEVEHICLES:lntroductionandconstructionaldetailsofallwheeldrivevehicles.2

TEXT BOOKSI

1. Georing, C.E., Stone, D.W. Smith, P,K. Turnquist "Off_Road Vehicle Engineering Principles", AsAE 2005

2. Robert L. PeurifoY, "Construction, planing, equipment and methods" Tata McGraw Hil Publishing companv

Ltd.

3. Nakra C.P., "Farm machines and €qu'pments" Dhanparai Publishing companY Pvt. Ltd

4. Abrosimov K. Bran ber8.A and Katayer.K., "Road making machinery", MIR Publishers.

Ref€rence Book:

La. S. Ageikin, "Off the Road Wheeled and Combined Traction Devi.€s: Theory and Calculation", Ashgate

Publishins Co. ttd. 1988

\Dr



Br AE/DE 7 12 Hyb.id Vehicles
LTP
400

UNIT V PM AND SR MACHTNES: permanent Magnet Machines and
and its configuration and operation.

Internal Marks: 40
€xternal Marks:60

UNIT IINTRODUCTION: Definjtion of Hybrid vehicles; Classificaflon based on prime mover and fuel us€d,
Advantages and Disadvantages; Ef{iciency; capital, operating cost and pollution comparison. 3

UI{IT ll EiIERGY SOURCE: Basics of battery atternatives batteriesr Ni- Cd Battery, ti, ion battery ti_ polymer
8attery, sodium -sulfur battery, zinc -air battery, various battery parameters and its characteristics. 6

UNIT lll ALTERNATIVE ENERGY SOURCES: Fuel cells its types and characteristics, hydrogen srorage sysrems,
supef capacitors and ultracapacitors.

Motors, Switched Reluctance Machines

6

Uil|T Vl POWER EIECTROX|CSAND MOTOR DRTVES: power conv€rters and drive contro ers, valous power
electronic switches, Dc drive, Ac Drive and its moduration, sR motor drives, converters and its contfor. 8

UNIT Vll ELECTRTC VEHTC|.'[ DRTVE TRATN: EV configurations, transmissjon components, Steady stete model
ofidealGear box, EV motor Sizing.

UN|TVlll HYBRIO ELICTR|C VEHTCLES: lntroduction ofhybrids and its rypes;Comptere Design ofan HEV. 6

REFERENCE EOOK

1. Robin Hardy & lqbal Hussain .,Etectrac 
and Hybrid Vehicles Desjgn Fundamentals", CRC press

2. S.S. Thipse, Atternahve tueh, Jaico publications

3. Vishwanathan, B. and Aulice Scibioh, ,.Fuel 
Cells principles and Applications, Universities press lndia pvt.

ttd. Hyderabad

4. Hamid A Toliyat, Handbook ofEtectric Motors, MarcelDecker tn€.

vx



aTAE/DE 71:| Automation and Mechatronics
L T P Internal Marks: 40
4 0 0 Externat Marksr G0

UNIT IINTRODUC]ION: Concept and scope of automationr Socio economic Consideration: tow costautomation 3

UNIT ll PNEUMATIC AND HYDRAULTC SYSTEMS: Hydraulic and pneumatic power supplies, Direction €ontrol
valves, Pressure controlvalvet pressure limitin& pressure relief and pressure sequen€ing valves, speeo conrrol
valve, servo valves and servo systems, time delay vatves, shuttle vatve, Actuators: Single acting and double
acting cylinders, Cushion assembly, Rotary actuators, Vane Motor, pitot operarion, Cylinders sequen€rng ano
process control, 6

UN|T In PROGRAMMABI,E LOGTC CONTROLTER lpLC]; Function of pLC, Architedure, Components Of pLC,
sel€ction of PLC, ladder togic Diagran, togic Functjons: latching, sequencin& counters, shift registers,
jumpers, manipulationofdata, arithmetic operations. q

UNIT IV APPLICATION OF PERSoNAL coMPUTER IN coNTRoL AND AUToMATIoN: Data acquisitionj ADc.
ADC, DAC, digital input, digital output, control of DC motor, stepper motor. 7

UNfT V ROBOTICST Introdu€tion,
€ffectors- types and applicationl

classification based on geom€try, devices, controland path mov€ments, tnd
Sensors'types and application, Concept of Robotics/Machine vision, Teach

UNIT VI INDUSTRIAL APPI.ICATIoNS of Robots
assembly and spray painting operations.

for material transfef, machine loading / untoading, weldjng,
5

5t€pper
UNIT Vll €IECTR|CAL ACTUAT|OIT SYSTEMj MEMS, Sotid State Switches, Sot€noid, DC/AC trorors,

UI{IT Vlll MECHATRONTC S\6TEMS: Definition and approach of Mechatronics, Measurement and Controt
Systems and Mecharronics Approach. Traditionat and mechatronics design, possible mechatronic design
solutions, €ase studies.

Books
1. W. Eolton, "Mechatronics,,, pearson tducation tndia
2. Mahalik, "Mechatronics", Tata McGraw-Hi Education
3. Eenjamin C. Kuo, "Automatic Control Systems,/, prentice Ha , New Delhi
4. S R D€b, "Robotics and Ftexibte Automation,,, Tata Mccraw-Hi Education
5. S R Majumdar, '"neumatic Systems principtes and Majntenance,,, Tata McGraw,Hill Education
6. Mikell P. croover, "Automation, production systems and CtM,,, pHl

7. A.K. Gupta, "lndustriat Auto mation and Robotics,,, Universitv Sc,ence press

vK



ETAE/DE Tl4TRANSPORT MANAGEMENT & AUTOMOTIVE INDUSTRY

t NlT I Management TraininS and Operationsr Basic principles of supervising, Organizing time ano peopt€,

Job inst.uction training, trainingdevaces andtechniques, Driverand mechanic hiring, Driver checklisr, tists for

driverand mechanic, Trip leasing, Vehicle operation and types ofoperation. s

uNlr ll vehicle Mainienan.e: schedured and unschedured maintenance pranning and scope, €varuation of
PMI program, Work schedLrting, Overtime, Breakdown analysis, Control of repair backlogs, Cost of options.

1

UNIT lll Vehicle Parts, Supply Mana8ement and Budget: Cost of inventory balancing inventory cosr agarnst

downtime, Parts control, Bin tag systems, Time management; Time record keepin& Budget actNity, Capital
expenditures, Classification of vehicle expens€s, Fleet management and data procersing, Data processing

systems- Softwar€, Models - Com puter controlling of fle€t activity, Energy managem€nt. 10

UNIT lV S.heduling and Fare Structorei Route ptanning, S.heduling of transport vehirtes, preparation

timetable, Costs, fare structure, methods ofthe fare co ectjon, preparation offare table.

UNITV MotorVehicleAct: Schedutes and sections, Registration ofmotorvehictes, ticensing ofdrivers, Control
of permit, timits ofspe€d, traffic si8ns, Constructional regu lations, Description of goods carri€r, detiverv van.
tanker, tipper, Mihicipal, fire fighting and breakdown service vehicte.

LTP
400

UNIT VlAutomobite Industry: History and devetooment

scenarao in lndian auto industry, Auto an€iltary industries,

Internal Marks:40
bcernal Marks: 60

ol the automobil€ industry, market trends, currenr

Roie ofthe automobile industry jn nationalgrowth.

6

5

BO()1(s:

1. John Dolu, "Fleet Management,,, Mccraw Hi Co., 1984

2. Government Pubtication,.the Motor Vehicte Act,,, 1989

3. Kitchin L D., "8us Operation,,, iffe and Sons ttd., London, t Fdition, 1992

4. (adlyali L.R_, "Traffjc €ngineering and Transport ptanning,,

\dY



BTA€/OI.1 HUMANRESOURCEMANAGEMENT*
tTP
300

Internal Marks:40
External Marls: 60

Introduction: Introductionto Human Resource Management and its definition, functions ofHuman Resource
Management & its felation to other managefial functions. Nature, Scope and lmportance of Human Resource
Management in Industry, Role & position of Person nel fu nction in the orsanization.

Procurement and Placement: Need for Human Resource planning; process of Human Resouace planning;
Methods of Recruitment; Psychological tests and interviewing Meaning and tmportance of ptacement and
Induction, Employment Exchanges (Compuhory Notification ofvacancies) Act 1959, The Contra€t Labour
(Regulation & Abolirion)act 1970.

Training & Development: Difference between training and Developmentj principles of Training; Emptoyee
Dev€lopment; Promotion-Merit v/s seniority performance Appraisal, Career Development & planning.

Job analysis & DesiSn: lob Analysis: lob Des€ription & Job Description, Job Sp€cification.

Job satislaction: Job satisfaction and its importancei Motivation, Factors affecting motivation, Introductron
to Motivation Theory; Workers ' participation, euatityofwork life.

Ihe Compensation Function: Basic concepts in wage administration, company,s wage policy, Job tvatuation,
lssues in wag€ administration, Bonus & lncentives, payment of Wag€, Act_1936, Minjmum Wages A€F1961

htegration: Human Relations and lndustriat Relationsj Difference between Human Retations and Industrial
Relations, Factors required for good Human Relation poljcy in lndustry; Emptoyee Employer retationship
Causes and Effects of Industriat disputes, Emptoyees Grievances & their Redressat, Administration of
Discipline, Communication in organization, Absenteeism, LabourTurnover, ChanBing face ofthe Indian work
for€e and th€ir environment, tmportance ofco ective Bargaining; Rote oftrader unions in maintaining cordial
lndustrialRelations.

Maintenance: Frjnge & r€tirement terminal b€nefits, administration of welfare am€nities, Meaning and
rmportance of Employee safety, Accidents-causes & their prevention, safety previsions under the Factories
A€t 19,18i Welfare of Emptoyees and its tmportance, Social securir, Famity pension Scheme, tsl act 1948,
Workmen's Gratuity Act 1972, Future challenges for Human Resource Manasement.

Recommended Text Eooks:
1. T.N.Chhabra- Human Resource Managemenr (ohanpat Rai & Co.)

Recommended Reference Sooksl
1. towin L Flippo, Principles of personnet Management (Mc Graw_Hi )
2. R.C. Saxena tabour probtems and sociat wetfare (K.Math & Co.)
3. A Minappa and M. S. Saiyada - personnetManagement (Tata Mc. Graw,Hi )
4. C.B. Mamoria - Personnei Management (Himataya pubtishing House, Bombay)
5. T.N. thagotiwal - Economics of Labour and lndustriat Retations (sahitya Bhawan ABra)

'5ame syllabus as HU-251



BTAE/OE-2 OperationResearch

LTP
300

IntehalMarks:40
External Marks: 60

UNIT l-INTRODUCTION: Origin ofOR and its role in sotving industrjalprobtems:Generalapproach for sotving
OR problems. Classification of m athem atica I mod€ls: various decision making environments. 4

uNlr ll' DETERM|Nrsrrc MoDELS: Formulation ofdeterministic rinear mathem atical m odels i Graphicarand
sinplex techniques for solution of linear programming problems, Big M method and two phase method,
Introduction to duality theory and sensitivity analysis: transportaflon, assignment and sequen€ing models;
Introduction to goal programming; Solution technjques of linear goal programming problems. t0

UN|T nl - PROBABILISTIC MODETS: Decision making under uncertaintyj Maximum and manamum modetsj
Introduction to decision tree. Game theory: Solution of sjmple two person zero_sum games: txamptes of
simple competitive situation, 5

UNIT lV - QUEUING THEORY: Types of queuinB sjtuetioni eueuing models with poisson,s input and
exponential seNice, theirapplicationtosimplesituations.

UNIT V - REPTACEMENT MODELS : Replacement of jtems that deteriorate, Replacem€nt of items whose
maintenance and repair costs incr€ase with time, replacement of items that faii suddenly; reptacem€nt of
items whose meintenance costs increase with time and varue ofmoneyarso €hanges, individuar repracement
policy, group replac€ment :oticy.

Ut{lTVl - N€IWOR|( MOD€LS: Shortest route and traveting sales - man problems, ptRT & CpM invoduction,
analysis of time bound project situations, construction of net works, identifi€ation of criticar path, stack andfloat, €rashing of network for cost reduction, resource leveting and smoothening. 8

Text Books:
1. H.M. Wagner, "principtes ofOperations Research", prentice Hall.
2. P.(. Gupta and D.S. Hjra, ,,Operations 

Research", S. Chand & Co.
3. F.S. Hjller and G.t. Libermann, ,?tntroduction 

to Operation Research,,, Holden Rav
4. K.X. Chawla. 'Operat,on Resea(h", (atyani pubtisher.
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UNIT l_ INTRoDUCTION: Definition and scope of industrial engineering, role of an industrial engineer in
industry; Functjons of andustriaj engineering department and its organization; eualities of an industriat
engtneer. 1

UNIT ll - PLANT tAyOUT At{O MATER|AI HANDU G: Different types of layouts viz. product, process and
combination lavouts; Introduction to layouts based on the GT, ltT and ce utar manlfacturing syst€ms,
Developm€nt of plant layouti Types of material handling equipment, relationship of materiat handting with
ptant tayouts, 

7

UN|T ttt - WORX-STUDY: Areas of apptication of work study in industry; Method study and work
measurements and their interrelationship. Reaction ofmanagement and labour to work studvr Role ofwork
study in improving plant productivity and saf€ty. 4

UNITtV- METHOD STU Dy: Obje.tives and procedure for m€thods analysis: Setect, Record, Examine, Devetop,
Define, hstall and Maintain. Recording techniques, Micromotion and macro-motron studvr prin€iDtes of
motion economy, Normal work areas and work place design. 5

UNtT V - WORX MEASUREMENT: Obje€tives, Work measurement te.hniques , time study, work sampling,
pre-determined motion time standards (PMTs) Detemrinstion cftir€ jtandards. observed time, l,asic Im!,
normattime, rating factors, aIowances, standard tirne.

BTAE/OE-3 IndustrialEngtneering*

LTP
300

UI\llT Vl - VALUE ENGTNEERING: Types ofvatues, concepr
studies, application of value engineering.

Internal Marks: ilo
External Marks:60

of value engineering, phases of vatue engine€ring
4

rotation. Effective job design

4

4

UN|TVll - WORI( DESTGN: Concepts ofjob enlargement, job enrichment and job
considering technological and behavior factors

UNlTVlll- ERGONOMICS: tntroduction to ergonomic considerations in designing man_machine
specialreference to design ofdjsptays and controts.

Books

1. Hicks, "lndustfial Engg. And ma nagem ent ,,,Tara 
McGraw Hill.

2. Ukich, "Produ€t Design and Devetopment,,,Tata McGraw HiI
3. Suresh Dalela and Saurabh, "Work Study and ergonomicJ,, Standard pubtishers.
4 R. Bernes, "Motjon and time study,,, john Wjley and sons.
5. D. l. Oborne, "Ergonomics at work,,, John Witey and sons.
6. Work study by ILO

'Same syllabus as BTPE-601 vx



ETA!/OE-4 Total Qu.tiry management*
LTP
300

Internal Marks: 40
ExternalMarkst 60

2

\px-

Detailed Contents
1. Quality and Total Quatity Management; Ex€e ence in manufacturing/service, factors

relevance ofTQM.

2. Concept and definition ofqualityj totalquatity control(TeC)and Totaleuajity Management {TeMl, salient
featu res of TQC and TeM. Total eu ality Ma n age ment Mode ts, be nefits of Tetvt. 5

3. Just-in-time (JlT): Detinition, Elements, benefits, equipment layout for ltT system, Kanb.n system MRp(Material Requirement prannang)vs Jrrsystem, waste erimination, workers invorvement through ir: rr
cause and effect chain, JtT implementation.

4, Customer: Satisfaction, data €ollection and complaint, redressal mechanism.

5. Planning Process: policy development and implementation; planfo.mutation and implementatlon. 4

6. Proc€5s Manag€mentr Factors affectjng process management, euatity function development (eFD), andqualiry a\surance system 
3

7. Total Emlloyees hvolvement (TEt)j Empowering emptoyees: team building; quality cir€Es; reward andRecognition;education andtraining, Sugg€stionschemes.

8. Problems solving Detining problem; problem identification and solving process; eC tools, 3

9. Benchmarking definition, concep! process and types ofbenchmarking. 2

l0 Quariry sysrems: concepr of quahty system standards: rerevance and origan of rso 9000; Benefits;Elements of tSO 9001. tSO 9002, tSO 9003.

11. Advanced techniques of TeM I Design ofexperiments: faiture mode effect analysis: Taguchr methods

BOOKS:

r. Tordl Qual,ty Managemeqr by sunde. RaJU, Tata Mcgraw Hitlr. rqM ror engineers by M.Zaifi. Ad(ya Boohs
3. Tolal Qualry Mandgement Handbook by t.L. Hradeskym MCGraw Hrtl
4. r)u yuuu quatity Sysrem by Dateta and Saurdbh. srandard pdbtirhers

'same syliabus as ME-251



BTAE/OE-5 Materlal Management

L T P hternal Ma*s:403OO Externat Mart(s: 60

oglEcrlvE: To expose the students to the different components and functions of material management.
students will also some to know about Inventory control procedur€s, codification of materials, purchase
policies and procedures.

UNIT I INTRODUCTION: Concept and importance o{ Mat€riat Management, Va.ious types of common
materials and their functions, Requirements of Automotive materiars, significance of specifications,
standardization, Creep, fatigue and corrosion, make or buy d€cision, buying process. 5

uNlr ll MATERTALS PLANNTiTG AND coNTRor": Materiar forecasting, serection of materiars and inventory
control, Spar€ parts management, Inventory Modets: Basic EOe model, ABC analysis, statisrcat methods in
inventory control/ lead time analysis, administrative lead time, supptier lead time, transport lead time and
inspection lead time'flow charting techniques to reduce various types of read time, maieriars requirement
planning, aggfegate inventory management. Codification ofmaterials, rO

UNIT lll STOMGE ANDWARE HOUSE MANAGTMNET: Objectives, duties and responsibilities ofstorekeeper,
storage design, stofes layout/ storage systems and equipment, stores preservation, stores procedures, stoct
valuation and verification, store redaer, ware housing and distribution managem€nt. cost conrror and cost
reduction programrne.

UNIT lV PURCHAS€ FUNCTTON: purchasing poticiej and procedures, tegal aspects of purchasrng, sete€tion o,
sources ofsupply: vendor evaluation and rating, vendor development, price, cost analvsis. 6

UNIT V MATERIAIS ACCOUNTTNG AND SUOGET|NG: Evaluatjon of materjals management p€rformance,
lnformation systems and computer in materials management. 4

UNIT Vl INTRODUCT|OI{ TO ADVANC€D MATERTALS: Ni and Co based super altoys, Speciat steets,
alloys, Intermetallics, ceramics and their composites,

Titanium
3

TEXTEOOK

1. P. Gopalakrishnan, purchasing and Materiats Management, Tata McGraw Hill, 1990.
2. M.M. Verma, Materials Management, S. Chand and Co.

REFERENCE EOOKS
1. Camer Lee and Donald M Dubbtef, purchasing and Matefiats Management, Text and cases, rata Mccraw
Hi ,1997_
2. Mark, i. V., Operatjons Management, McGraw Hilt pubtishers, 1984.
3. Westing, J- K., Fine, E.V. and Zon€, C.T., purchasing Management principles, John Witey & 5ons, New york,
1985
4. Michael f. Ashby: Materiats setec!on in MechanicatDesign, Surterworth Heinemann, 2005.
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