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+Tellcher Assessmenl -shall b* hasecl tollo*,ing roll:p*u*rsts'. {}*trlAssignrlr*r.:1.,' []rol*r:tr'Pailicip;rti*n in
{.lass. givclr thal nr: r.e;}itp{lt.rrnt shall rxcr*rJ l.niire Xh*n 2il i'irarkg.

Cl**rs* Etlur:uti*n xl {}bjectives {Cli{}s}:
Cclursc Outc*rres {tl{}s) :

A{ier crntlrl*ti*n r:1' this courre lh* gtuelents ilrr *};itrr*L*c} t* he. slrle to der::tnstr*te
lrrllr:wing knorl,iedg*" skills ancl attiiLlr!rs tlt t.: t:ur:iliurize the varir:rts sLtps involved itr the
Ilesign Pri.rr:**s. (3.lTo ur')ricrsturrN the princip!*: inr,<:lved in cv;rkulti:lg the sl'lilpe and
dimensilrtts cf"* c*trrp*nsntr t{) salis$,ftrneti**al i:nd str**gii: r*quir*nt*nts. {i)"1'r' i*;rlr: trr
ttsc star:darrt pr*cLicesat:d slandat"d riati'i {4i"I'o lerir:r to Lrs* catxl*gses and standartl rlachine
conrpon*nls.

{-'ourse Outrorres {C{}s} :

Aiier ccn.rplction ol'lhl* *ours* lh* sludi:nts a,:c cxp*ct*d to hc ablc tr d*r.n*nstrare lbilorving
ilnoivlerlqe. ski I ls ond attitLlcJes

1, Understar:d hasic cr:ncrpls *1'derign.
2. Ilesign tempr:rar-u and perman*nt _ir:ints.
:" D*sigr; l{i engirr* cei'}lf$rrrnlr ;:nd mie,i,*lkne*ri:i c*;llpon*r,,ls- {13,v;h**l'..t.
.1. De*igrz .jtsttt"ttil l.rc*rirrg ir:rd rcleet *ntt{rttir;: hr;tring l*r st*:* ay:p\ircti;n:,

li*te: IIS{i fre*tgt:t d$til bfiuk :l*r1/ *r }t*hrrl*rxx 'an* J,A*tl.i|y'us h€*chanie;tl riesign rlut:r
Ir*uk are t*l:* pr*t'releill perr:ritter! in sx*m h*ll (du13, verifial by *xth*rit3,.!

Syllabus
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Stt':rd_v $tress*s uxri V:rri:lblc Str*ssrs In .l{*ehiue }{clxber;:-
lttit'odt"tr:tiou lo llre dssig,l llrixJ<:ss - *trt*rs inllucnci*g u-iaehine tirsign, se lsclir.rn *l'nraterials basrrl on

trechitttisal propefiirs * Fr*ierrcd nurubers. fits anil xr.rleranccs -"i-)irc*. ilerrtli*u ai'irl iorsir:nal tlress

ctect:lric k:*ding * rurva{l bci*tts -- tr&t}*. lr*,:k nncl 'C' il':ilrr*- {ract*r' ot'i;r:f*t3, - thrnrier ot'tailr"u'e
llcsigrt Lr;lsed rttt rlrer:g:tir rrrd stitlh*ls *-Ft{t.";\ r:*n*entraiion - I}esign lirr vari*1;l* l*adir:g.
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Unit - Il
,lhafts rnd C*uptringx: -
llesigrr t>l' s<>li* ilnd h*li*rv *hi:li* i:aseeJ *rr

splinrs - Rigid *nrl llr:.ibb *t{rpli*95.
:itrel1glh, rigirlity ar-:il eritical sp*r11 * lia3's' keyn'43't; irfld

I-irrit - lll
T*:"npor* r,v and ferm* Il€nf Jtritlfs:-
'l-hr.earlecl l"asten*rE - Ilolted joints i*cluclirrg *cceniric laailing. Krtuckle .]erir.:ls. {iotle r joirlts"

\\ie lcle<J.ioints. riveteti.j*ints f*r strtlctures - th0*r)'*l'honclecljoints'

.5 {z ri' t't *i s frvr er!' {1*3{ppdis r fi' i4*q/i iJ'#' r,''i di * {k "l *, / rz $rs zw

Lrnit * lY
lln*rgy Starlng lilercents :rnrl Ingin* C*mp*n*nf*;-
v*rioiisryp*, ot'rprings. oprimieation ril'lTelie;rl r3:ri*gs - nrbbtr springs - l''l1'rrlt*els considcring

lrrcsses in rin:x and zrri,s l*r engin*s *nei pr.rnr:hirrg *r*chines- C*nnre{irig i{'*d; anr{ crank shalis

,4{lfut{ llull" L{gltsrt,{/tk{s,.4 tsnd l.*rrlqhlin, ll.. "ifuclti.l* l}c'rigw", Ttrtrs,\lt'{irtts-!{il!

ilot;k{.-)o. t Nt:'h*rrw's {,}ut{in* }, ){} } *
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Tert Boolis:- 
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:{}t{}
J..ktsey;h .\higlet', tl/e*rlts trli*ltl;e, Rii:hsrd 8tu{},n<s.r *t{ l'leith lii'rhstt "lfurlttt;ti*:sl

Engincet'itt14 !)t"rigrt'" 8't' Et'litit;ts.'f*ttt 3!t:{it'*r-f{ill' 2{}{)8'

Llnit-v
Bearings
Slirling canta*t and rolling corlt;lc't

i.{umber, I{aim*nd! anr:l L3*yd graplrs.
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Shri Vaishnav Vidyapeeth Vishwavidyalaya
Bachelor of Technology + M.Tech(Mechatronics )

SEMESTER VII

Legends: L - Lecture; T - Tutorial/TeacherGuided StudentActivity; P-Practical; C - Credit;
*Teacher Assessment shall be based following components: Quiz/AssignmenV Project/Participation
in Class, given that no component shall exceed more than 10 marks.

Course Objective:
The aim of this course is to

1. Introduce various system modeling and simulation techniques, and highlight their
applications in different areas.

2. It include s modeling,design, simulation, planning, verification and validation.
3. Learn the simulation techniques.
4. Solve real world problems which cannot be solved strictly by mathematical

approaches.
5. Dernonstrating the usefulness of simulation as a tool for problem solving in business,

industry, government, and society
Course Outcomes:

Upon gompletion of the course, students will be able:

l. to describe the components of continuous and discrete systems and simulate them .

2. to model any system from different fields.
3. to discuss the simulation methods and select the suitable technique on the problems.

4. Understand different methods for random nlmber generation .

5. To simulate any discrete system using queuing systems .

Syllabus: 1
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UNIT I

SUBJECT
CODE

Category SUBJECT NAME

TEACHING & EVALUATION SCHEME
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SEMESTBR VII

Introduction to simulation: Introduction - simulation Terminologies,Application

#"r,ffi; A;rH;i"*rvp.t of Simulation,steps in a Simulation studv,Concepts in

tiisciete Event Simulation,Simulation Examples

UNIT II t^1^' c+^+i'+i^ol rr ion'continuous
Mathematical models: Statistical Models,Concepts -Discrete Distribut:

Distribution,Poisson .-P.or"rr, Empirical Distributions,Queuin-g- Models- Characteristics

Notation, Queuing Sy;i"-t, 
'Mar\o{an Models- Generation of Pseudo Random numbers'

properties of random numbers,echniq,r." rot generating random numbers,Testing random

number generators,Cenerating Randog-Variates- Inverse Transform technique' Acceptance"

il".i.iii"i t"chnique, Composition & Convolution Method'

UNIT III ti I! -,. A -^
Analysis of Simulation Data : Input Modeling,Data collection'Assessing sample

independen.", UypoifresizingdistriUutiorifamily with data,Parameter Estimation 'Goodness-

of-fit tests,Selectinf i"p"t 
"ioa.ls 

in absenc. of dutu,Output analysis for a Single system -

ierminating Simulations, Steady state simulations

Validation:Model Building,Verification of Simulation Models'Cali!:atio1

of Models,validation of 
-Model Assumptions,validating Input - output

UNIT V
Simulation of computer Systems and case studies : simulation Tools,Model Input,High

level cornputer system simulation,cPll Memory Simulation,comparison of systems via

simulation,simulation Programming techniques,Development of Simulation models'

shri vaishnav vidyapeeth vishwavidyalaya
Bachelor of Technology + M.Tech(Mechatronics )

UNIT IV
Verification and

and Validation
Transformations

Text Books:
1. erry Banks and John Catson, "Discrete Event System Simulation", Fourth Edition'

PHI,2005.
2.FrankL.severance,"systemModelingandSim-ulation',-wiley,?0^01:
3. Averill M. Law and W. David Kelton,;'simulation Modeling and Analysis, Third

n&ition' McGraw Hill' 2006' 
tethodology' Advances'

4.Jerry Banks, "Handbook of Simulation: Principles' M

Applications and Practice", Wiley, 1299'...

5. Sheldon M. Ross: Introduction toProbability ModelsTth Edition, Academic Press'

2002

REFERENCES:
l.Geoffrey Gqrdon, "system simulation", second Edition, PHI, 2006 (Unit - v)'

2. Donald E. Knuth: The Art of Comp*". P.ogru*-ing ,Volume 2: Semi Numerical
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Algorithms, 2nd Edition, PEARSON'
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Shri Vaishnav Vidyapeeth Vishwavidyalaya
Bachelor of Technology * M.Tech(Mechatronics )

SEMESTER VII
3. sheldon M. Ross: Simulation 3rd Edition, Academic press, 2002 .

4. M. Law and W. D. Kelton. Simulation Modeling and Analysis, 3rd Edition,
McGrawHill, New York, USA, 1998 .

5. Education, Reading MA, USA 2000

List of Experiments:
l.lntroduction of Petri-nets, Uppaal, SMV.
2.Modeling with Petri Nets
3.Primitives for Programming Constructs
4.Sub-structures of Petri Nets
5.Analysis of Petri Nets
6.Introduction to Uppaal
T.Model Checking
8.Simulator and verifier
9.Time and clocks
l0.Introduction To SMV
11.SMV in Interactive Mode
12.Case Study: Implementation of various system through modeling and simulation
techniques using tools Perti-nets, Uppaal, and SMV.
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TEACHTNG & EvAruanoNicgonrr

'- -vrrrvvrrurt;uanl exceed more than l0 marks. 
---ou'rv,u t tvJcavrar[ctpation in

":,,[[3l'ifi1'.r"I:'#1',f, fl:],:lri,,T;1'.ffir,?#:1",i*:il?#:,:H*,::.,e of designing

l' To understand-the limitations of silicon erectronics anf Rroergs, orr*o.,.ctronics2' To studv the signincan[ Jrtuin.rirg;ff.;#ffiJerectronic 
devices3' To undtttl?l-d.*,. 

"on*ptl oi*rro,iu ur".t"o'. # ere*ron transporr4. ro emphasize the importr;;';;i;;;;;r;;;##Lrmateriars 
in mesoscopic reverCourse Outcomes:

I' students wir.understand the divers erectronic device fabrication.2' Students will have lil;;il;lgrr qr"*i.o*" ;;""r. or rnore areas of spe ciarization.
3' Studenrs wi, have pr..iir"i u",ii.rrruno,rg 

"rii" ,ujo, engineering concepts and. j;#:tr';TJ',Xffili?,:i:1*'r"o'"iffi i,"i,"od" 
"r,r. "",.1?;, ffi herp to get the

: ;i:{r".::#:: 
u"til i" i"iJiact scientificarv with industry both within and ourside ora

d. : ,**:lt#X1.0"-7"r'n 
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UNIT I
UNIT I OVERVIEW AND INTRODUCTION
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SEMF',STER VII

tectrniques: Dry urq wet etching, electrochemical etching; Micromachining: BulkMicromachining, surface Micromachining, .High Aspect-Ratio (LIGA and LIGA-like)
Technology; Packaging: Microsystems packaging, Essential packaging technologies, Selection

I.]I{IT III MICRO SENSORS
MEMS Sensors: Design of Acoustic wave sensors, resonant sensor,. Vibratory
gyroscope,Capacitive and Piezo Resistive Pressure sensors- engineering mechanics behind thesl
Microsensors. Case study: Piezo-resistive pressure sensor

I,TNIT IV MICRO ACTUATORS
Design of Actuators: Actuation using thermal forces, Actuation using shape rn"-ory'O,rorr,
Actuation using piezoelectric crystaG, Actuation using Electrostatic lorces (paralleiplate,
Torsion bar, Comb drive actuators), Micromechanical Motors and pumps. iase study: Comb
drive actuators.

T]NIT V NANOSYSTEMS AND QUANTUM MECHAMCS
Atomic Structures and Quantum Mechanics, Molecular and Nanostructure Dynamics:
Shrodinger Equation and Wavefunction Theory, Density Functional Theory, ilanostructures
and Molecular Dynamics, Electromagnetic Fields and their quantization, I\4olecular Wires and
Molecular Circuits

TEXT BOOKS:
1. Marc Madou, "Fundamentals of Micro fabrication", cRC press 1997.
2. Stephen D. Senturia," Micro system Design,,, Kluwer Academic publishers,2g0l

REF'ERENCES:
1. Tai Ran Hsu,"MEMS and Microsystems Design and Manufacture,,,Tata Mcraw Hill,
2002.
2, chang Liu, "Foundations of MEMS", pearson education India limite d,2006
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SEMESTER VII

Course Objectives:
1. To be familiar with the robotronics and its scope.
2. To study and learn the concept of actuator. *d sensors.
3. To understand the various robot control problems.

To get acquainted with the robot task planning.

Course Outcomes:
The students will be able to:

1. Measure robot configuration/condition and its environment.
2. Send information to robot controller such as electronic signals to control a robot.3. use robot sensors and actuators as per the requirements.
4. Design different robots for industrial applications.

Syllabus:

Legends:L-Lecture;T-Tutorial/TeacherGuidedSt,-Credit;
*Teacher Assessment shall be based following components: Qui-z/Assignment/ r.o.;""t/p;itipution in Class,
given that no component shall exceed more than l0 mirks. J - -- - -------r
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;u. t UNITI
Introduction to robotics: Definition, Types, Uses, History, Key components, applications. Robot;l- t ' sensors: Vision Sensor, Force Sensor, Proximity Sensors, Tilt sensors, Robot configuration-condition

t u. !a and its environment, arm position concept.

*. t UNITII
Actuators : synchronous motor, Stepper motor, AC servo motor, Brushless DC servo motor, Brushedb , t DC servo motor,Storage Hardware, Interface Hardware.

; , r, I-iNrr Irr
; t Robot Control:

'l'r'e coutrol problems, State equations, Constant solutions, Linear feedback systems, Single axis pID
*-'', ! control, PD gravity control, CoLputed torque control, Variable structure control, Impedance control.

; ", .! UNIT IV
'Robot Vision:

Iterative processing,
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UNIT V ,

futl Planning, Industrial A-pplications of Robots: Robots in Space, Robots in HazardourEnvironments, Medicar Robots, Robots in Military, Robots at Home. 
rwuvLD LLL Lt'tzii"r

Text Books:
1' Robort J' schilling, "Fundamental of Robotics, analysis of control", prentice Hall publication,

2003
2' Ctaig, "Introduction to Robotics: Mechanics and Control,,, pearson publication.

References:
1' Mikell Grooyer, Mitchell weiss, Nlglo_ras odrey, Roger Nagel, .,Industrial 

Robotics,,, TataMcGraw-Hill Education pvt. Ltd., 200g.
2' Robert H. Bishop, "Mechatronics System, Sensors and Actuators, Fundamental and Modeling,,CRC Press -'--'---'
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r,ist of Experiments:
Designing and sketching of components contained in the syllabus.
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Legends: L - Lecture; T - TutoriallTeacherGuided StudentActivity; P-Practical; C - Credit
*Teacher Assessment shall be based following components: Quiz/Assignment/ Project/Participation in

Class, given that no component shall exceed more than l0 marks'

Course Objectives:The main goal of this courie is to make learner gain knowledge of designing

and fabricat-ion process which is essential for simulation of nanoelectronic devices.

l. To understand the limitations of silicon electronics and progress of nanoelectrbnics

2. To study the significance of tunneling effect in nanoelectronic devices

3. To understand ihe concepts of coulomb blockade and electron ffansport

4. To emphasize the importance of electronic property of materials in mesoscopic level

Course Outcomes:
l. Students will understand the divers electronic device fabrication.

2. Students will have in-depth technical knowledge in one or more areas of specialization.

3. Students will have practical understanding of the major engineering concepts and

demonstrate application of their theoretical knowledge of the concepts and help to get the

academic and industrial jobs.

4. Students will be able to interact scientifically with industry both within and outside of a

classroom setting.
5. Students will deielop an appreciation of continuing educational and professional

develoPment.

Syllabus:
I

I]NIT I
EV,OLUTION OF NANOELECTROMCS
Moore,s Law - Silicon Electronics - Limitations - Discussion of the International Technology

Roadmap characteristics: Need for new concepls in electronics - Silicon MOS Transistor from

Micro to Nano -. Future Opportunities - Nanocomputing'

TINIT II
TLINNEL JT]NCTIONS AI\D APPLICATIONS OF TUIINELING
i;;ffi f|;";g[ i potential Barrier - Potential Energy Profiles for Material Interfaces -
Metal -Insulator, Metal - Semiconductor, and Metal - Insulator - Metal Junctions - Anpl,ic1-1lo1s

of Tunneling - Field Emission - Gate - oxide Tunneling and Hot Electron Effects in MoSFETS

- Double Balrrier Tunneling and the Resonant Tunneling Diode
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SEMESTER VII

T]NIT III
BALLISTIC AND SPIN TRAI\SPORT
Coulomb Blockade - Tunnel Junction Excited by a Current Source - Coulomb Blockade in a
Quantum Dot Circuit - Single Electron Transistor - Ballistic Transport - Electron Collisions and
Length Scales - Ballistic Transport Model - Quantum Resistance and Conductance - Transport
of Spin and Spintronics Devices - Applications.

T'NIT IV
MOLECULAR ELECTROMCS
Introduction to molectronics - An atomistic view of electrical resistance - Schrodinger equation

- Self - consistent field - Bandstructure - Level broadening - Coherent transport - Non-coherent
transport in molecular electronics devices - Molecular Devices - Logic Switches - Interface
Engineering - Issues.

T.rI\l"IT V
NANOELECTRONICS SIMT]LATION
Computational Methods - Molecular Wire Conductance: Some Theoretical and Computational

Aspects - Monte Carlo Method - Simuldtions from ab initio to multiscale modeling - Modeling
of nanodevices - Applications.

Text Books:
I. George W. Hanson, "Fundamentals of Nanoelectronics", Prentice Hall,2007.
2. K a r I Goser et.al, "Nanoelectronics and Nanosystems: From Transistors to Molecular

and Quanl.um devicesi', Springer, 2005.
3. Mark. A. Reed and Takhee, "Molecular Electronics'', Ameriean Scientific Publishers.

2003.

Reference Books:
1. Mitin V., V.Kochelap, and M. Stroscio, o'Introduction to", Cambridge University Press,

2008 .

2. Michael C. Petty, "Molecular Electronics: From Principles to Practice", John Wiley &
Sons, Ltd,2007.

3. Ramachandran K. [. et.al, "Computational Chemistry and Molecular Modeling".Springer,
2008.
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Legends: L - Lecture; T - Tutorial/TeacherGuided studentActivity; p-practical; c - credit;*Teacher Assessment shall be baseJ ioilowirg 
";;;;ri* qri/Arrign-"r/-'projectlpa*icipationin class, given that no component sha, exceed more than l0 marks.

Course 0bjectives:
To understand the concept of :

l' Automotive Electroniis and it's evorution and trends
2. Automotive systems & subsystems overview.
3. Sensors and sensor monitoring mechanisms aligned to automotive systems.4' Design of various automotive control rr*ilr-^r;"irrg ii"a"r h.ea-#r"r"p*"r, technique.

Course Outcomes:

.A1:r successfuily completing the course students will be able to:1' obtain an overview olautomoti". 
"o-por*t;;;;;;.ms, design cycles, coinmunicationprotocols and safety systems employed in toaay;s #tlmotive industry2- rnterface automotir" ,enso.s and'actuators with microcontrolers3' Develop, simurate and integrate control argorithms for ECUs with hardware

Syllabus

UNIT I .

Automotive Systems,-Design cycle and Automotive Industry overview. overview ofAutomotive Industry: t eading players, A:Jo-olj": *ror, chain, Grobar chalenges, Rore oftechnology in Automotive Electronics and int"ralscipliiirj a"rigr, Tools and processes.
UNIT II
Introduction to Modern Automotive systems and need for electronics in automobiles and .application"areas of electronic systems in modern automobiles. spark and compressionIgnition Engines: Ignition systems, Fuel deliv.ry ;il;;;s, Engine control fi.rnctions, Fuelcontrol, Electronic systems in engines. 
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SEMBSTER VII

UNIT III
Automotive transmissions: Transmission fundamentals, Types MT, AT, CVT and DCT'

Vehicle Braking Fundamentals: Vehicle dynamics during braking, Hydraulic brake system

components ,Introduction to antilock braking systems'

UNIT IV

Steering Control: Steering system ba$ics, Fundamentals of electronically controlled power

,t."rirri, Electronically cintiolled hydraulic systems and electric power steering systems'

Passenger safety and tonvenience, Occupant protection systems, Tyre pressure monitoring

systems.

I,NIT V

Automotive Sensors and Actuators Systems Approach to Control and Instrumentation:

Conr"pt of a system, Analog and digital systems, Basig measurement systems' Analog and

digitai Signal iroc"ssing, S-ensors, S.ntot characteristics, Sensor response, Sensor elror,

nJaunaancy of ,.nrors-'in Engine control units(Ecu), Avoiding redundancy, sensor

,modeling, Smart Nodes'

Text Books:
1. Williams. B. Ribbens: o'Understanding Automotive Electronics", 6th Edition, Elsevier

Science, Newnes Publication, 2003'

2. Robert Boscfr: "Automotive Eiectronics Handbook", John Wiley and Sons, 2004'

"Tff;#H**.n, o'Automotive Electronics Handbook", 2nd Edition, McGraw-Hill,

1999.
2. James D. Halderman: 'oAutomotive Electricity and Electronics", PHI Publication'

3. Terence Rybak & Mark stefika: "Automotive Electromagnetic compatibility

(EMC)",SPringer, 2004.
4. Allan Bonnick: "Automotive computer controlled Systems, Diagnostic Tools and

Techniques", Elsevier Science, 2001'

5. Uwe Kieneke and Lars Nielsen: o'Automotive Control Systems: Engine, Driveline and

Vehictle", 2nd Edition, Springer Verlag, 2005'

6. David Alciatore & Michael Histand: 'ilntroduction to Mechatronics and Measurement

Systems (SIE)", TMH, 2OO7 '

List Of Experiments

1. To Analy ze andprepare report on the operation of the Automotive Clutches'

2. To Design andanalyze the operation of the Automotive Transmission systems'

3. To understand the constructional details, working principles and operation of the

Automotive brive Lines & Differentials'

4. To study and Evaluate the Multi-cylinder: Diesel and Petrol Engines'
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SEMESTER VII
5. To study and Evaluate the Automotive Engine Systems & Sub Systems.
6. To Create the Design of the Fuels supply systems.

7. To Create and design an efficient Automotive Emission / Pollution control systems.
8. To Understand the constructional details, working principles and operation of the

Nutornot\re Suspens\on S.ysterns.

9. To Understand the constructional details, working principles and operation of the
Automotive Steering Systems.

10. To study and prepare report on the constructional details, working principles and
operation of the Automotive Brake systems.
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SEMESTER VII

Legends: L - Lecture; T - TutoriaVTeacherGuided Student Activity; P-Practical; C - Credit;
*Teacher Assessment Shall be based following components: Qui/Assignment/ Project/Participation in Class,
given that no component shall exceed more than 10 marks.

Course Educational Objectives (CEOs):
Lesson Objectives

1. To define Automation and Control and explain the differences in the sense of the terms
2. To explain the relation between Automation and Information Technology.
3. To underline the basic objectives of amanufacturing industry and explain how

Automation and control technolo$ies relate to these
4. 4.To introduce the concept of a Product Life Cycle and explain

and Control technologies relate tothe various phases of the cycle
5. To classify Manufacturing plants and categorise the different

Systems those are appropriate for these.

how Automation

classes of Automation

Course Outcomes (COs):

After completing the course the students should be able to:
1. Describe the major features of an interpolator for a contouring CNC system
2. Describe corlmon multi-tasking architectures of RTOS.
3. Describe the major functions of Production Management Systems.

Syllabus: .

UNIT I
Introduction to Industrial Automation and Control,Architecture of Industrial Automation
Systems,Measurement Systems Specifications,Temperature Measurement,Pressure and Force
Meiisurement, Displacement and SpeedFlow Measurement, Measurement of Level, Humidity and pH.

UNIT II
Introduction to Process Qontrol,P-I-D Conhol ,Controller Tuning, Implementation of P-I-D
Controllers,Special Control Structures: Feedforward and Ratio Control,Predictive Control, Control of
Systems with Inverse Response,Cascade, Override and Split Range Control.

UNIT III
Introduction po' Seqqence/Irogic Control and Programmable Logic Controllers,The SoftwareIntroduction [o', Seqqence/Log

fsrlttr-
-GhalrPerso'n # Retrr$tr{rilrrd of studies xefi$trar

*\.r urlchnay vidiapeeth vishwavidYabYa shriVaishnav Vidyaleeth yishwa'i4ver*,".

SUBJECT
CODE

Category STJBJECT NAME

TEACHING & EVALUATION SCHEME

THEORY PRACTICAL

>e
@aC(,be
ZE*
14 ;)

L-_oE

; El
F

oO-2

>.9
9aE(,bH
z r-rip vo

F<

Th T P

a3
ri
U

BTEI723 Automated Control
Svstem

60 20 20 30 20 1J 1 2 5

\. '+1

\" 3-

t..



E{ {
'{ .
+{ 5,
tl s

Iti u

:i .
:i q

:i ':i s
'D{

a.g
qs
r$
'.- $ 

r

t"- .s
.... ,,$

$
€

$
-iD

'l

Shri Vaishnav Vidyapeeth Vishwavidyalaya
Bachelor of Technology + M.Tech(Mechatronics )

SEMESTER VII

Environment'and Programming of PlCs,Formal Modelling of Sequence Control Specifications and

Structured RLL Programming,The PLC Hardware Environment.

UNIT IV
Introduction to Computer Numerically Controlled (CNC) Machines,CNC Machines: Interpolation,

. Control and Drive.Control Valves,Hydraulic Actuation Systems - I: Principle and

Components,Directional Control Valves, Switches and Gauges,Industrial Hydraulic
Circuits,Pneumatic Control Components, Pneumatic ControlSystems.

UNIT V
trndustrial Embedded and Communication Systems,Introduction to Real Time Embedded Systems
Real-Time OperatingSystems: Introduction and Process Management,Networking of Field Devices
via Fieldbus, Higher Levels of Automation Systems.

Text Books:
1. Industrial Instrumentation, Control and Automation, S. Mukhopadhyay, S. Sen and A.

K.Deb, Jaico Publishing House, 2013
Z. Chemical Process Control, an Introduction to Theory and Practice, George Stephanopoulos,

Prentice Hall India, 2012

Reference Books:
1. Electric Motor Drives, Modelling, Analysis and Control, R. Krishnan, Prentice Hall

lndiu2}02
2. Hydraulic Control Systems, Herbert E. Merritt, Wiley, 1991

List of Practical's:

1. Study of process using Process reaction curve (ZieglerNicholas method).
2. Study of Continuous oscillation method (Method II).
3. Design of controller using Root Locus method.
4. Design of controllers using bode plot.
5. Design ofcontroller using (Polar plot) Nyquist method.
6. Design of controller by Ruth Hurwitz criteria method.
7. To siudy and analysis of PID controllers
8. To Study the working of LSM Controller over Conveyor and X-Y Position Table.

r, 9. To perform operation on Pneumatic double acting and single acting cylinder using ABB PLC
prograrnmrng kit.

10. To rtudy ura analysis of auto tuning of PID controllers in process control plan}.
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SEMESTER VII

Legends: L-Lecture; T - Tutorial/TeacherGuided StudentActivity; P-Practical; C -Credit;
*Teacher Assessment shall be based following components: Quiz/AssignmenV Project/Panicipation
in Class, given that no component shall exceed more than l0 marks.

Course Objectives:

l.Expose students to the advanced control methods used in industries and research.
2.Prepares the student to take up such challenges in his profession

Course Outcomes:

After successfully completing the course students will be able to:

1. Desribe dynamics of various processes.

3.Impart knowledge on the final control elements.
4.Know evaluation criteria and tuning techniques of controllers.
5.Understana ana explain the concepi of multi loop control techniques.

Syllabus:

UNIT I Process Dynamics

Introduction to process control,Need for process control & classification of process variables -
Degrees of freedom, F.lements of Process Dynamics, Types of processes- Dead time, Single &
multi capacity, self-Regulating, non self regulating,Interacting, noninteracting, Linear/non

l.hri Vaishnav Vidyapeeth Vislivrrvii-{} ' '
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Shri vaishnav vidyapeeth vishwavidyalaya
BachelorofTechnology*M.Tech(Mechatronics)

SEMESTER VII
:'

linear, and Selection of control action for them' Study of Liquid Processes' Gas Processes' '

fto* b.o".sses, Thermal Processes in respect to above concepts

UNIT II AnalYsis of control LooP .;

Steady state gain, P';;; gain, Va-lv"'gui", Process time constant' Variable time Constant'

Transmitter gain, Li;;iriG u.qrrut p"rlentage va!1e, variable press*re drop'

Analysis of Flow i"r,"f, P-ressure i";,*1;Liquid lev^el Control' Temperature control'

slpc-features, faceplate, functions,IrttPa- features, faceplate, functions, sLPc and

MLPC comParison
i"uii"g, types of scaling, examples of scaling

UNIT III Feeddback Control :---^- ra^-+-^r Dar-

Basic principles, Ei;;; "*: feedback Loop, Block piagram, control Performance

Measures for common Input crr*g"r, s.r"rtion of variablls for control Approach to

Process Control.

Factors in controller Tuning, DeterminingJqng cgTtants for Good control'Perfoffnance'

correlations for tuning constantr, r-i*"rrr"i"i of the controller tuning constants' The

performance of feedbJck Systemr, pru.tiJ Ap'plication of Feedback Control: Equipment

Specification, rnpuifro."rrirrg, f"edUacf. ContrffAlgorithm, Output Processing

UNIT IV Controller Tuning
Evaluation criteria,IAE, ISE,ITAE andVadecay ratio,Tuning:-Proc-ess reaction curve method'

Continuous cycling method and D;peJ oscillation .mJhod' 
Determination of optimum

settings for matheriatically described pio".rr", trsing time response and frequency responss

approaches, Auto tuning'

UNIT V Multi loop Control r - -a:-.^ ^^-+-^r
Feed-forward control,Ratio control,Cascade c-ontrol' selective c.ontlol' override control'

Auctioneering control , plant wide tontrol ,Split rang: and introduction to multi variable

control, e*amptes from distiff*ion *i"*ii,.*a bo-iler systems' IMC ( Integral Model

Clon*ff.t,Model Predictive Control' P&ID diagram'

'\
TEXT BOOKS:- 
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.i SBMBSTER VII

1. C.D. Johnson, "Process 'control Instrumentation Technology"Prentice Hall

Instrumeirt Engineers

control",Mcgraw-Hill

2.

1J.

1nc.,2007.
Belia G. Liptak,"Process control and Optimization"'

Handbook, volume 2,CRC Press and ISA,2005

D.R.Coughanowr,, "Process system analysis and

International, Edition 2004.

REFERENCES:
1' D.P. Eckman,,,Automatic Process control',John Willey, 7th Edition,-NewYork!.9.90.

2.D.M Consedine," Process Instruments and control Handbook", Second Edition'

Mcgraw,l999.
3. D.E. Seborg, T.F. Edger, and D.A. Miltichamp, oProcess Dynamics and control"

John Wiley and Sons, 2nd Edition,2004' 
, 
pHI, 2006., 4. A.W. n.q""tt , 'Process control: Modqling, Design and Simulation"3p
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List OF ExPeriments:-
1. To StudY Pressure to current & current to Pressure conversion through Trainer

kit' r Fr ^--- .r^-+-^r r T-ir
2. To Study of Process control Training Plant and compact Flow Control unit'

3. To Study Different Pneumatic Valies & Pneumatic Actuator and their working

using Advanced Pneumatic Trainer' . n
4. fo d"rign of ON/OFF Controller for the Temperature Process'

5. To perfolrm of Water Level control on process control trainer plant'

6. To itudy and analysis of PID controllers'

;. i; t,"dril; working of LSM Controller over Conveyor and X-Y Position Table'

8. To perform *i #alysis Different Hydraulic and Pneumatic operation on

Hsimulators & Psimulators.

9. :i;';;;i;;freration on pneumatic double acting and single acting cvlinder using

eg'B PLc programming kit. . ,,,10. 
Desisn and Implementiion.of Multi loop PI Controller on the Three tank systep'

ii. ar"lhrr oirur"r,i input -Multi output system.(FourTank Systems)

;: ii^?*il *J *Jvrir of auto tuning of PID controllers in process control plant'

Sirri Yaishnav Vidyapeeth Vishwavirl' ' r
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