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I-egends: L-i.cctttre:T-Tutoiial/TeacherGuiciedS'iudenrActivity: P- Practical. C'-( r-c,iit:
iTeacher Assesslnerrt shall be based follorv:nE ccrnDone;its: QuizAssignmenV pi-o.jeclpanicipaticn in Class, given that no
aoiiir(,tlcrti siraiicxceed more ihan ir,, marks.

Course Educational Objectives (CEOs):

i. Tc impart knowledge about Appiie<i Fiycirauiics & pne,lmatics.

Course 0utcomes (COs):

Upon completion of the course, students will be able:
l. To know the advantages and appiications of Fluid Power Engineering and Power
Transmission System.
2. To learn the Applications of Fluid Power System in automation of Machine Tools and

Syllabus
UNITi 8hr.

introciuction to fluid power, Advantages of fluid power, Application of fluid power system. Types
of fluiid power systems, Properties of hydraulic fluids - General t-vpes of fluids - Fluid power
symbols. Basics of Hy,jrauiics-Appiications of fascai's Law- Laminar and 'furbulent flow -
Reynolds's number - Darcy's equation - Losses in pipe, valves and fittings

UNIT II 12hr.

Sources of Hydraulic Power: Pumping theory - Pur.,p classification - Gear pump, Vane pump,
piston pump, construction and working of pumps - pump performance - VariabG displacement
pumps. Fluid Power Actuators: Linear hydraulic actuators - Types of hydraulic cylinderi - Single
acting, Double acting special cy{inders like tanden, Rodless, Telescopic, Cushioning mechanism,
Construction of double acting cylinder, Rotary actuators - Fluid motors, Gear, Vane and PiSton
motors.

-( I i r i u.: i:; h i', a v V i o ya p eet h Vi s h w a v i ci';: i a ya
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Design and testing of Pressure Conlr-o-l l,dlt'::lircuit'ffif;;; *,i"? "rrlow 
controt yvdi":tl:.-t*llj;

,;;l.ffi ;;;;d*ui.f qgm"ti;nlrt:*:l1*:i":,:iT,"n
ffiffiil;t;;]nj;;;;iG of p."rr*. control pneumatic circuit.

I ulr r.

l

itJilr.
i;)iiT I\,i

111g,1i:1:iiic Conponerits: i,r..lDCi-ttCs ci.air - COil]ilt.eSSC]'S i:illcl . l-.i.eglilatt;i, Lr.:orica.or Unii Arr

r:trnirr-rI vaiVes, Quick exiiaust vai"'es. pneuinaiic aciuaicl's' FluiC Porvcr Circuit Dcsign' Spccri

controi circuits, syncruonizing "ir"rii, 
penumo hydraulic circuit, Sequentiai circurt ilesrgrr

lo. ,;mpt. appiica'tions using cascade rnethod'

17hr'

UI\! I Y

Servc systems Hyclrc N4ech-anicai servo systems, trlectro hyclraulic s-ervo systems and

proportionai uutu"r. riui<iics - inrrocir-icritin io ii,,;ai" .iuviecs, sii'pie circuits' lntrcJuctiori ir;

Eiectro tiyciraulic pn*rnuti. logic circuits, rad,r.er.diagrams, pl-c apprications in fluid pov"er

controi. Fiuid power circttiis; iailure and troubieshooiing'

Text Bookst 
"ith 

Applications"' Pearson Education 2005 '

" 
f,tl}Jf'Ji::',:b ;i iili:ff:: Systems - princip les and M aintenance", iuo v"c,au' - I{ il,

2001.

1. Srinivasan.R, "Hydraulic and Pneumatic controls", vrjay Nicola 20991 
^

Z. Shanmugas"ira*'".. K, "Hydrairlit-*a Pneurnatic contiols"' Chand &Co'2046'

3.Majurndars.R.."Pneumaticryr*r-Principlesandmaintenance"'TataMcGrawHill'
l9g5

4. Anthony Lal, ..oil hydraulics in the service of inclustry,', Allied publishers, i982.

5. Harry I-. stl.rart D.B, "p.u",t""I ;;t;i; fft plwer", Titaoeala sons and Port Ltd'

BroadeY, 1976.

6.M.ichaelJ,PrinchesandAshbyJ.G,..PowerHydraulics,,,PrenflceHall,l9S9'
7 . Dudel1,t, e. p"ur. and John r. pipp*g"., "Buri" Fluid Power", Prentice Hall' 1987-'

List of ExPeriments:

#*;; i"tirrg "trloi control pneumatic circuit'
r,--:^ ^rr\:--^+i^-al Cnntrol nnerrmatio CifCuit.

r<rrI-
,.r,rk{,
rl,r .vi, ,aia r. i Co
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7. Dcvelupr6it and anaiysis of circuits with Logic Llor:trol'
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component shall exceed more than l0 marks'

Cotirse Educational {-ibjectives (CEOs):

l. Student w,l be able to understand the structurar anci functionai pri.crples of sensors and

transducers "r"a 
io. various physical and nonelectric quantities'

2. Explain the principles of operation of the sensor'

3. Interpretation of the measurement resuits by using transducers'

4. Development of measurement schemes for different non electrical quantities

5.Assimilatingknowledgeabouttr,"i-pr"*entationofsensorsandtransducersintbacontrol
sYstem structure'

Course Outcomes (COs):

Aftercompletionofthiscoursethestudentsareexpectedtobeabietocienronstratefollowing
krcw.ledge, skills and attitudes

The students will be able to

i. To apply knowledge of sensors and transducer'

Z. f,, iaerriify, formiate, and solve engirreeiing problems

3. Demonstrat;;;; types of force iransCucer and their analysis'

4. Demonstrat; ";ri;; typ"r of pressure transducer and their analysis'

10hr.

Motional and Dimensional measurement:

Introduction, Aim of measurement, Roll of sensors in engineering, classification of transducers'

Fundamental Standards, units , Resistive Potentiometers, stain gauge, LVDT, Hall E,ffect SenSorS,

magnetostricitive, magnetoresisitive, optical displacement sensor fiber optic sensor' ultraSonic

distancesensor,Piezoresistive,Linearencoder,ProximitysensorsRVDT'DCtachometer'Ac
..r:--ldalfoiiftter;'6iidFbufitnffffig;,cuiffypd:tachorne'br;rr@iqgyrffiioperS'=:'€ '""?i;;?:4i='*"' -

i.li:r,iil'Pet:;*ri
Board of Stur:lies

Slrri v.:ishnar Jidyapeeth Vishwavidyalaya

lr:d 're

i t'ii,it
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Sensors and

Transductrs

: P-Practlcai: C - Creolt;

*Teacher Assessment shall be based folrow..ing compon.nts, Qui/Assignmenv 
pro-iect/r'articipati';n in (-'lass' siven ihat no
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I2hr.

1r,iilc.ipal. gaugu i:cioi. liPe'r irl- -t;l:i;-' S;'ii:T'

i CC:ir penSatiCn t tl.--: rll i i tl ii C tl'i; j' ! ;'.i.'-(iil ii''l U i-ai i (i Il

'=' : .rT ii:- 5CC,;J].-iri\ j'jl] -i',!

c f :,iCi'if*OS,jUCi:r. Ll v n 3 I i:'t.: j nitti':

I ?hr.
r-';i-r' -Iii

:, --i srI fc l;iezsurSr:]eD t

1t=']..a= and caiibration Units an<l reiations' Posiiive Pressule -Qeil-'t;is
\'.iiiJ4'--

nd rneasurement: Moderatc pressure Bour.Jon tube, Belit-rvs &diaphragms,
pi-esture and sound rneasuremt":t ',"1"":,:l:,'^ ..:^,*^:-";^.- ^*"",,." rner.rrrenrent- i'.4cle.rc
-,.,i- ni-eSSUrC mcasuicment, Piezo electric. Electric resistance, i-o-;; pressure msasurement' Mcleoi
1r::rr r'- -i --^-.i,,^+,,,.r, i^nrzatirrn oltrof, !)eaal \Vel[nl
-,.,-. Knr_rdsen g?,l).ge' r./iscosrtj', gauge, Therrnai ccniuctivit',,' ionization gauge: Deac werght

ji'1u=-' 
differerlt fypes of rnicrophone

,tuge. sound levei measurement uslng

.^rr -lV 
lohr'

i tr '

Florv rneasurement: obstruction meter: orifice, Nozzle, venturi, Pitot tube,
t^*;;- 

tubes, Target, rotauleiel', Turbine, Electromagnetic' Voitex' Positive displacement'

. -^anrTl9ters, weirs & flumes, Laser Doppler, Anemometer, Ultrasonic flow meter' fluidic
-{Ils t"- -

,]r"lii"r.., Mass flow meter, Frow visualization, Lever measuremenr: visuar level indicators,

ofiinarY float type, Purge method, Buoyancy m-ethod, resistance, Capacitance and inductive

ir*r,'Ultrasonic, Laser, Optical fiber' Thermal' Radar radiation'

08hr
L'NIT -V

fsalperature measurement: Bimetallic thermometers, Liquid in glass' Pressure

j"-"*.,er, thermocouples, RTD, TLrermistors, Serniconductor sensors' Digital thermometers'

Irr"*"r".t, lv{iscellaneous iv{easurernent: Humiditv. Dew poini' Viscosit-v' Thermal and niiclear

radiation measurements' 4

Text Books:

H. N. Norton " Handbook of trans ducers"'

E.O. Doebelin "Measurement systems applications and design"

Reference Books:

DV S Murthy "Transducers and instrumentation"'

NakraandChaudhry..Instrumentationmeasurementandanalysis&Co

i-r1r.1,! Of Stutlies
V..ri..tr,', rv Vt gyrDeeth Visirwavidyalaya
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SLBJECT
CODE

Category SUtsJECT NANIE

TEACHING & EVALUATION SCHEME

THEORY
PRAC-
TICAL

Th T P

a
F

re
&
U

0

p

0)a-

t*
t4 14

x

()
F

Fr

-).

(a)
a)o0
A)

o)
()

I
e)
t-r

(n

q)

5H
i)6l
-_4
c)

U)

f-l

-x

o

a
c)004
0
4)

O
d
q)

Fr

3 . EE502 Power Electronics 60 20 20 30 20 J 1 2 5
:

:

:

-

-

-

-

-

-

-

-

t--
L*
l-
L

t--
tj
l-.
l-
t-.
l:
t-.L
l*-t

_.:.:.js: L - I ecture; T-Tutorial/TeacherGuided studentActivity; P-Practical; c - Credit; :

. :. - Quiz/Assignmeniz'artenciance, MST Mid Sem Test'

* -::cher Assessment shall be based on following componenls: eui/Assignment/ 
project/Participation

-:- :lass (Given that no component shall be exceed 10 Marks)

Cc,urse Educationat Objectives (CEOs): t a-..-

.-rs course aims to equip the students *i/1, u basic understanding of modern-power semiconductor devices'

."::-.us important topologies of porver converter circuits for spec"ific types of applications. The course also

=;;ips students witt, an-auility to understand and analyze non-lineai circuits-involving po\iler electronic

: -:.\ erters.

Course Outcomes (Cos): Upon completion of the coursg, the student wi|l be able to

L'nderstand the principll oi op".ution of commonly employed power electronic converters'

i .inallze non-linear ciicuits wlth severai power eiectronic switches'

: Equipped to take up advanced courses in Power Electronics and its application areas'

Sl llabus Il0 Hrsl

1,".:ll;-".-iconductor diodes and rransistors: Types of power diodes-General purpose dioles-Fast

;.".;;;;;"a"r--iir.i. characteristics anJ applicaiions, Bipolar junction transistors, Power MoSFETS

?-Channel, N-Channol, IGBTs- Basic 
^Siru.t*" utd *oikit'g, Steady state and switching

;:aracteristics-comparison of BJT, MosFET and IGBT-Their applications. SCRs, Static and dynamic

craracteristics_Two;;;i;;";;uiogy cro, DIAC, TRIAC, UJT,IGCT Characteristics.

[8 Hrs]
I- \IT-II
Turn on and turn offmechanism of BJT. Power MOSFET, IGBTs SCR trigger circuits-R' RC and UJT

triggering circuits. Triggering circuits ro, ,irrgle phase bri-d-g9 rectifier and choppers' Driver circuits of

\losFET IGBT & BJT- Various commutatioi *.ti,oot of SCRs- Protection of SCRs'

T\IT-III

G'ryg
ChairPerson

Board of Studies
Shrl Valshnav Vidyapeeth Vishwavidyalaya

lndore

xn/
-F- RegiS'rfar

5i, r i V;.i:hnav Vidyape eth Vi s hwav i d'r; I r":r

1NpQft[ (H.P)

[7 Hrs]
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. :,:;..lled and full controlled bridge rcctifiers witli R, RL, RLE loads Effect of source inductances'

- .--:- Crrnr.erters-circulating current mode and Non-circulating current rnode, Control Strategics

i

L \IT-IV
lr:-DC Converter: Classihcation of Choppers: A. B. C. D &

[8 Hrs]
E- Switching mode regr;lators - Str:dy of

r-.:k. Boost and Buck-Boost regulators.

-rl--\C Converter: principle of operation of Single Phase Bridge type cyclo-converters and their

-::lications. Single phase and Three phase aC \bitage oontrollers with R & RL load'

I \IT-\ IS HT..I

I r- --{C Converter: principle of operation of Single Phase Inverters-Three phase bridge inverters (180

,_J 110 Degree rnodes)-voltage ciontrol of invertors-single Pulse \vidth N{odulation-N{ultiple pulse

,.:jrh \fodulation-sinusoidal pulse width Modulation .comparison of voltage Source Inverter and

_ -.-enr Source Inverters- Introduction to Multilevel inverters.

Tert Books:
1 . Rashid, IvI.H, 'Power Elec.tronics - Circuits, Devices and Applications" Prentice Hall

Publications, 3 rd Edition; 2003.

l. N4.D.Singh and K.B.Kanchandhani, 'Power Electronics',TataMcGraw-Hill Publishing

Company Limited, 2nd Edition, 2006.

Reference Books:
1. Ned Mohan, Tore M. Undeland, William P. Robbins, 'Power Electronics', John Wiley &

Sons Publications, 3rd Edition, 2006'
2. Vedam Subramaniam, 'Power Electronics', New Age International (P) Ltd Publishers, 2001'

3. philip T. Krein, 'Elements of Power Electronics', Oxford University Press, lst Edition,

2012.
1. V. R. Moorthi, .power Electronics- Devices, Circuits and Industrial Applications', Oxford

University press, 1st Edition,2A05.4. P.S. Bimbhra. 'Power Electronics', Khanna

Publishers, 3rd Edition, 13th Reprint, 2004

LIST OF EXPERIMENTS:
.. Shor.v Static and dynamic characteristics of an SCR'

-. Examine Static anci dynamic characteristics of TRAIC'

-1. Examine Static and dynamic characteristics of DAIC'
tr. Determine Characteristics of MOSFET and IGBT'

-<. Analyze Singie phase SCR Half controlled converter with R and RL load'

:. \nalyze Single pnur" fully controlled (bridge) converter.with R and RL load'
-. Design 3-phase SCR Half Controlled ConvIrte. (using simuiation platform like MATLAB/Simulink)

S. Desiln of 3-phur" SCR Fully Controlled Converter (using simulation platform like MATLAB

Simulink)
9. Recall of classes of comrhutation A, B, C, D, E, F'

10. Simulation of Chopper circuit using SCR'

l--
l_
l*-I

Shrl Vaishnav Vidyapeeth VishwavidYalaya
' lndore
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Legends: L - Lecture; T - Tutorial/Teacher Guided StudentActivity; P-Practical; C - Credit; Q/A
Quiz/AssignmentlAttendance, MST Mid Sem Test.

': Credit IIrs 40

Course Educational Objectives (CEOs):
The course will provide understanding of iontrol sy.stem and mathematical modeling of the

s-v-stem

Course Outcomes (COs):
After the successful completion of this course students will be able to

1. Demonstrate the understanding of basic element and modeling of the control system.

2. Analyze the stability in time domain and frequency domain
3. Design the controller and compensators for the system

Syllabus

Unit I . 8Hrs
Introduction: Basic Elements of Control System, Open loop and Closed loop systems, Differential
equation, Transfer function, Modeling of Electric systems, Translational and rotational mechanical '

sr:stems, Block diagram reduction Techniques, Signal flow graph, Constructional and working
concept of ac servomotor.

unit 2 8 Hrs
Time Domain Analysis: Standard test signals ,Time response of first order systems ,Characteristic
Equation of Feedback control systems, Transient response of second orcler systems ,Time domain

specifications , Steady state response, Steady state errors and error constants , P, PI, PD and PID
Compensation

LTnit 3 8 Hrs
Stabilify Analysis and Root locus: The concept of stability - Routh's stability criterion -
qualitative stability and conditional stability - limitations of Routh's stability.The root locus

concept - construction of root loci-effects of adding poles and zeros to G(s) H(s) on the root loci.

8 Hrs
:j=.i!:":]-l=::::---:'a -:-.>".--

Ghairperson
Board of Studies
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lndore
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F,requenci, comain Anal;,sis: Freq,"lency, coniain spccifications-Bo,ic diagranrs-Detei.iiiiiiaiiol ol
r..qu"n"y domain specifications and phase margin and Gain margin-Stability Analysis from Bode

plots. polar plots, Nyquist Plots,Stability analysis. Compensation techniques - Lag, Lead, Lead-

Lag Controiiers design in frequency Domain

Systems: Concepts of state, state variables and uu,"*##"',
diagrams, Diagonalization- Solving the Time invariant state

u.rd it's Properties - Concepts of Controllability and

1. I.J.Nagrath and M.Gopal," Control System Engineering",

International Publishers, 5th Edition, 2008.

New Age

2. Richard C Dorf; Robert H Bishop, "Modern control system", Pearson Education, 13th

E,iition, 20i 7.

REFERENCES

1. M F Golnrraghi and Benjamin C Kuo,"Automatic control systems", New York

McGraw-Hill Education, 9th Editipn,2017 '

2. M.Gopal, Digital Control and State Variable Methods, Tata McGraw- Hill 4th Edition,

2014.

3. Joseph J DiStefano, Ailen R Stubberuci and Ivan J Williams , Schaum's Outline Series;

"Feedback and Control Systems", Tata McGraw- Hill,2nd Edition 2014.

4. JohnJ.D'azzo & Constantine H.Houpis,'Linear control system analysis and design',Tata

McGraw-Hi11., 4th Edition 2000 .

List of Experiments
I . Perform step response of a transfer function
2. Perform impulse response of a transfer function
3. Perform ramp response of a transfer function
1. Arralyze torque speed characieristics and <ietermine the transier function of a DC

servomotor
5. Analiyze characteristics of a small.AC servomotor and determine its transfer

, function.
6. Perform the transient and frequency response of a second order network'

7. perform the performance of various types of controllers used to control the

temperature of an oven.

8. Draw nyquist plot from a transfer function
9. Draw root locus from a transfer function

10. Draw bode plot from a transfer function

I
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Unit 5
State Space Analysis of Continuous
derivation of state models from block
Equations- State Transition Matrix
Observability.

TEXTBOOK

r'rj
L. l

r-j
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Choice Based Creclit. System (CBC$-

Legends:L-Lecture;T-Tutorial/TeacherGuidedstudentActivity;p_practicar;c_credit;

'xreacher Assessment shall be based foiiow'irg 
"o*po,i.rr.r itrirya*igrrr"lv project/participation inClass, given that no component shall exceeC morc than i 0 marks.

COURSE OBJECTIVES
1' To teach efficient storage mechanisms of data for an easy access.2' To design and implementation of various uusic anJ a,ir"'.,".a data structures.3' To introduce various techniques for representation of the data in the real world.1 To develop application using data structures.5. To teach the concept of protectio, *a _unugement of data.

COURSE OUTCOMES
Upon completion of the subject, students wilr be abre to:
] Get a good understanding of apprications of Data Structures.
? Develop application rsing aata structures.3' 

Iffjl1""r:"rations 
like siarching, insertion, deletion, traversing mechanism etc. on various data

J De.cide the appropriate data type and data structure for a given probrem.5' 
:r::H',:ff1t3ffi:i?,ll*m p.our"m uv "",.i;*rig ,u.io,, probrem characteristics, such as

r -.-.-.:..v, vtv.

SYLLABUS

Ufllff-l
Introduction, overview of Data structures, Types of data structures, primitive and Non primitive datastructures and operations, Algorithms. chaiacteristrl gr-n*"y, one Dimensional Array, operationrvith Array' Two Dimensional Arrays, Three or Multi-D-iirensional Arrays. Strings, Array of:[:]:fi"3i:ri:f,;.:iffffiffii i'oint.. u; ;;;;',"ilinters and r*o-oin,"nsronur a*uy,,

Category COURSE NAME

TEACHING & EVALUATION SCHEME

PRACTICAL
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Data Structure &
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Bachelol' of Technologr' (Computer Science and Ineerln
Choice Based Credit Svstem (CBCS)

UNIT-II
The Stack as an ADT, Stack operation, Array Representation of .Stack, Link Representa{ion of Stack,Application of stack -Recursion, polish Notation .

The Queue as an ADT, Queue operation, Array Representation of eueue, Linked Representation of
Queue, circular Queue, priority eueue, & Dequeue, Apprication of eueues.I]NIT_III
Linked List as an ADT, Linked List Vs. Arrays, Memory Allocation & De-allocation fbr a Linked List,Linked List operations, Types of Linked List, Implementation of Linked t-irt, afpti.ation of LinkedList polynomial.

UNIT_IV
Definitions and Concepts, Binary trees,
algorithms, operations on binary trees,
traversal (DFS & BFS).

UNIT-V
Soft Concept, Shell Sort, Radix sort, Insertion Sort, Quick Sort, Merge Sort,Heap Sort, List Search,Linear Index Search, Index Sequential search uashecl List Search,-rr*rring rrrethods , collisionResolution.

TEXT BOOKS:
I' Asttok N. Kanrthanq "lntroduction to Dda$ructured', ftarsn Educdion lndia
I Trenbl4r &sorenson, " lntrodudion to Dat+ structurewith applications, iJr-l\ao Graw Hill.3 Phrua Sngh $_Tho1a Napq " lntrodudion to Datastructure', Tda Mc- Graw Hill.4. Robert Kruse, "Ddasructuresand progran Design,,, pHl.
5. Aaron M. Tenenbzum& MosrreJ. Augen$e'n, "DiaStrudureusing pASCAL", FHr.

REFERENCES:
L Data Structures Using C & C++, Rajesh K. Shukla, Wiley_ india.2- Data Structures Using c, ISRD Group, Second Edition, iata McGraw_Hill. \.j
3. Data Structure Using C, Balagur,;samy.
4. c &Data structures, prof. p.S. Deshpande, prof. o.G.I(akde, Dreamtech press.5. Data $rudureq Adapted by: GAV pA I , Schzum, s Outtines

LIST OF'EXPERIMENTS:

1 To develop a program to find an average of an array using AVG firnction.2' To implement a program that can insert, delete and edit ai element in array.3' To develop an algorithm that implements push and pop stack operations and implement the sameusing array. r r

4' To perform an algorithm that can inseft and delete elemehts in queue and implement the same usingarray.

\,
,L'g:Y'I-*'::- I i--

- J*i5'ffi," *,-{?.i'aDqora, ?;aft+ s I q,6es,6r.n:,valtro^'?6h^orra, a ConoLr.. 4se,,.Frifr5t

. '== 
ti==::E:

operations on binary trees, Binary tree and tree traversal
List, representation of Tree. Graph Representation, Graph
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Bachelor of Technologv (Computer Science and Engineering)
Choice Based Credit System (CBCS)

5' To implement an algorithm for insert and delete operaiions of circular queue and implement the
same using array.

6_ To develop an algorithm fbr binary tree operations and implement the same.

7 To design an algorithin for scquentiar search, implement and test it.8 To develop an algorithm for binary search and perform the same.
9. To implement an algorithm for Insertion sort method
10. To develop an algorithm that sorts number of elements using bubble sort method.'I l. To design an algorithm for Merge sort method and implement the same.

-kBuols#. 
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Sh.i'"'aish.av Vidy,apeeth Vishlvavid-yalaya, [ndore

Legends: L - Lecture; T - Tutorial/Teacher Guided StudentActivity; P-Practical; C - C..diL*Teacher Assessment shall be based fbllowing components: Qui/Assignment/ ProjectiParticipation in
Class, given that no component shall exceed more than 10 marks.

Course Objectives:
The purpose of this srrbject 'is to co.-rer the underiying concepis anci techniques used in Data
Communication. In this subject we discuss various principles, itandards for communication over
different type of Communication Media

Course Outcomes:
After completion of this course the students are expected to be able to demonstrate following
knowledge, skills and attitudes. The student will be able to:

1. List and describe various data communication protocols.
2. List and describe various networking standards.
3. Describe alternative networking approaches and topologies.
4. Describe various important hardware devices used in networking.

SyIIabus

Unit I
Introduction to data communication: Components, bit rate, baud rate, Oata iinsmission- paraiiei anci
seriai transmission, Synchronous and Asynchronous transmission, line configuration - point to point
and point to multipoint configuration, topology, transmission modes.

Unit II
OSI reference model, TCP/IP reference model, DTE-DCE interface, interface standards,'rnoclems,
cable modem,X.2l Modem, FDDI, IPV4 and IPV6.

Unit III
Congestion control, CSMA/CD, . Ethernet, digital subscriber line ADSL, SDSL, VDSL.
Pleisochronous digital hierarchy (PDH), Synchronous digital hierarchy (SDH), Terminal handling &
polling, Handshakin g, X.25.

Shri Vaisnnav vidYapeeth Vishwavid valava
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I:nit IY
Srvitching techniques- Circuit, Packet and Message switching, Types of error- single bit error, burst
elror, Error detection- Vertical redundancy check, Longitudinal redundancy check, Cyciic
redundancy check, error correction- Hamming code, Integrated services digital network (ISDN),
ISDN services, digital signals, digital to digital encodings.

Unit V
P.J-45, BNC Connector, i.ietwork interface car<i, ARQ, Sliding Window protocol, Connecting

Devices: Active and Passive Hubs, Repeaters, Bridges, Two & Three layer switches & Gateway.

Asynchronous transfer mode (ATM).

Text Books

1. Forouzan, Data Communications and Networking, Il-Edition, (TMH).

Rcferences Books:

1. Tomasi, Advanced Electronic Communication Systems, Sixth edition, 2009, PHI Leaming.
2. Tomasi, Introduction to Data Communication Systems, Fourth edition, 2AA5, Pearson Education.
3. William Stallings, Data and Computer Communications, Eighth edition, Pearson Education.
4. Brijendra Singh, Data Communications and Netlvorks, Third edition, 2011, PHI Learning.
5. A. S. Tanenbum, ComputerNetwork, Fifth edition, 2011, Pearson Education.
o. C. Prakash Gupta, Data communication and Computer Networks, Second edition, 20|4,PHI

Leaming
7. Miller, "DataNetwork and Communication", First edition,1999, Cengage Delmar Learning

List of Experiments:

1. To perform data transmission using RS-2 32lnterface
2. To perform Synchronous and Asynchronous transmission. - -.j
3. To perfonn Parallel and Serial tiansmission.

4. To perform data transmission using Fiber optics.

5. To demonstrate Protocols in data communication.

6. To demonstrate Wireless communication.

7. To Implementation of Ring topology using DB-9.

8. To perform data transmission using Network Interface Card.

9. To implement cross cable connection and straight cable connection.

10. To demonstrate digital subscriber line-ADSL for broadband connection.
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Legcnds: L- i-ecture; T - futcrri'llleacherGtrided StrrCentActi','ity: P-Prectical: C'- Crcdit;
*Teacher Assessrnent shal! be based fulicrving coi.nponents: Quiz:/Assignment/ Pro.ircl/Participatiorr in C'iass, given thai no

component shali exceeri more than I0 marks.

Ccurse Gbiertivc:

Provides the knowledge of the industrial automation, systems design, PLC, DCS

instailation, modificaticn. maintenance. and repair.

Course C)utcomes:

Student will be able to:

I . Demonstrate the General function of Industrial Automation
2. Implement Programmable Logic Controller in various application .

3- Insure Safety in Industrial Automation.
4. Use various types of Industrial Sensors.

SYLLABUS ,
I]MT-I

t

\T

Introduction to Industrial Automation, fype of autcmation system, Benefits of automation.

Automation pyramid, automation tools like PAC, PLC, SCADA, DCS, Hybrid DCS .*rth reference

to automation pyramid, Comparison of PLC, PAC, $nd SCADA on the basis of Performance criteria

Control system audit.

UNIT-II 10hr

Definition of protocol, OSI model. Modbus (ASCI I/RTU), third parry interface, concept of OPC ,

HART Protocol: Introduction, frame structure, programming, implementation examples, benefits,

advantages and limitation. Foundation Fieldbus H1: Introduction, frame structure, programming,

implementation examples, benefits, advantages and Iimitation. Comparison of HART, Foundation

Fieldbus.

UNIT-III

Ctr rtii:erson
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L-)(-S: iiitroducti',n t':l arcititcctrii'e r>i'diffsre:lt inal:cs, DCS Speciilcations. ccnfigur-aticn ci DcS
''ir;cii:: i-t-'i dif iercnt irppltcaiions. Intci'facing of rrrotticoi basect iensr:rS, e-cirr3i..r arr,J pl-C s],sie!rrs,
Piarri rride,jatabasc Inanagement, Securiry anci user access management, MES, ERp Interface.

Tert Bcolrs:

S.K.Singh, Computer aided process control- pHI. 2004.
webb & Reis, Prcgrammable logic controilers',(prentice Hali of India).2002
Madhuchhanda Mitra and Samarjit Sen Gupta, "Programmable Logic Conrrollers(pLC)and
inciustriai Automation", Penram International publishing (lndia) pvt. Ltd. 2007

Reference Books:

l. N.E. Bhttiha,The management of control system: Justification and Technical Auditing,2. ISA, New print
3. Gary Dunning, 'Introduction to Programmable logic Qontrollers'.(Delmar publisher),2011
4. Krishna Kant,Computer Based process control, pHI, 201 l.
5- 4. Samuel Herb, 

_Understanding Distributed Process Systems For Control, ISA, New print.6- Ppovik Bhatkar, Distributed computer control for industrial automation, Dekkar pub.l990.

\_/
I-ist of Experiments:

A -_-_ -, -4:..\urunrarton LaO; +

1. Design and implementation of ladder Logic with pLC.

2. Design a ladder logic for sequential batch process control system using pLC.

3. Study hardware and softu,are platforms for DCS

4. Simulate analog and digital function blocks
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Lesends: L - Lecture; T - Tutorial/Teacher Guided

'Teacher Assessment shall he based follorving
.-;poncnt shall exceed more than l0 irrarks.

StudentActivity; P- Practical; C - Credir;

components: Qui/Assignmen.,/ projectiparticipation in Class, gr'en that no

Course Educational Objectives (CBOs):

1. To introduce the basic functional elements of instrumentationl' To introduce the fundamenials of electrical and electronic instrumentsi' To educate on the comparison between various measurement techniques.i. To introduce various types of control panel and its dglign.5 To introduce various transducers and :signar conditioniig methods.

Course Outcomes (COs):

-rer completion of this course the students are able to-
l:

i

1. To apply knowledge of measurement
2.. To identifo, formulate, and solve the
i. Demonstrate various types of control

system.
fundamentals of designing
panel and its design.

S\'LLABUS

L'\IT -I

irtroduction to Chemical instrumental analysis, advantages over classical methods,
photometry(Beer and Lambert's larv), Basic Components of

12hr

Laws of
analytical

:
r{r

--
.-r!'

rrL
,

-:ttill]=2$chf'liil$S*J:*classification, Gas chromatography: principle, construcrito
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uL Jcicit''rs- Estinlation of ox\gen. hydrogen, methanc. carbon dioxide-, CO. etc. in binarv or
c,,rnrpie). ges mixtureS. Zirccnra_orobc oxrvgen analyser,.

L'\IT -ii 
!t] i;r

'f3'lr-'Jl5p;',o'' ;:pff!ir-';;11'-;1+i.lti.-ris '.i 1".'-Vi:ibi;i, rlloii.-rchirliiaLcis. iiil,:;-S- graiijig. ,.riisrrr. ,jr_iai
\"li iiei-i{!il ::iiJ tji;uirie mc:t{-1chr(.',iratur si'siens. rap:.rl sc:u,liiig spc,.,:ionhoiurncier..:. i}l
s f' ca irni.)itir t c ill rl iers,

r .\l r -tl!
i0 hr

Fianre PhotcnTetry: Plncip!e. const:uctional iietails, flue sases, rlir_.l1ni2E1. bumer- opticat sirstem.recorciing system' Aiomic absorption spectrophotometers: Theoretical ccncepts, instrumentatio,:hollow cathode lamps, burners and flames, plaima excitation sources, optical and electronic system

UNIT -IV

I'{easurement of pH, conductivitv-- particre counting, detection on the
Nephalometer, Laboratory Instr.imeats: centrifuge, oven, waterbath,
Densitometer.

TINIT -V

Kh-

basis cf scattering-
Incubaiors, stirrers,

8hr
Mass Spectrometer (MS): Principle, ionization methods,..mass analyzer types - magnetic deflection -type, time cf flight, quadrupre, doubre focusing, detectors for MS, appu#ion. i;;,;;";;;;;;,Instrumentation for X-ray spectrometry x-ray diffractometer.

Text Books:

i' Handbook ofAnalytical Instruments, R. S. Khandpur, Tata McGraw.-Hill publications, 
-?rd

eciition (2010). !
2' Instrumental Methods of Analysis, Willard, Merritt, Dean, Settle, CBS publishers &

Distributors, New Delhi, Seventh edition.(2005)

Reference Books :

1' Instrumental Methods of Chemical Analysis, Galen w Ewing, McGraw-Hill Book
Cornpany, Fifth edition.(20ttZ)

2' Introduction to Instrumental Analysis, Robert D. Braun, McGraw-Hill Book
Company(2008)

3. Patranabis D-Princi

-
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- l- ,,i,de r-siand & Stu,jy Ulira.zit-riet & visibie Spectroph,--,iorneier.

- T-- .{naiysis & Study of Mass spectrometer.

' I - tn,Ce r-:tanC arC anal;,srs Viscosif rneasuienent.

r T.r perforrn & study Turbidity measurement.

- Tc understand and si;dl,conductivity rneter.

: T,:, anall'sis pH of the given solution using pH meter.

: Srud), of Differactometer,

- StuC;, of Densitometer.
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