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NORTH MAHARASHTRA UNIVERSITY, JALGAON

B.E. (INSTRUMENTATION)

(1998 Course)
With Effect from Academic Year 2000-2001
TERM -1
Subject Subject | Tesching Scheme Examination Scheme
Code’ HoursWeek )
Lectures | Practical | Paper Maximom Marks
duration
Hours
Paper | Term | Practical | Oral
wurk
Elective - 1 4 2 3 180 15 25 -
Enit Operstions 4 - 3 100 2% - .
Process Equipment 4 4 3 . 100 25 25 -
Design
Process 4 2 3 100 15 25 -
Instrumentation PI
Seminar - 2 - - - - 50
Project Work - 4 - - 30 - -
Total 16 12 - 4 158 75 50
Grand Total 28 - 678
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NORTH MAHARASHTRA UNIVERSITY, JALGAON

B.E. (INSTRUMENTATION)
{1998 Course)
With Effect From Academic Year 2000-2001
TERM - 11
Subject Suhbject Feaching Schems Examination Scheme
Code Hours/Week
Lectures | Practical Paper Maximuom Marks
duration
Hourx .
Paper | Term | Practical | Oral
work
Elective - 11 4 2 3 100 25 25 -
Instrumentation 4 2 3 100 25 25
System Designs
Project Planning
Estimation and 4 2 3 100 25 - -
Assessment
Process Modcelling 4 2 3 100 25 25 -
and Optimization
Technical - .- - - 0 - -
Vil
|- Project Work - 4 - - 50 - 50
‘V.'
16 12 -

Total 400 2t 75 50
Grund Tulul 18 _ 725

Total Marks of Term I + I = 1400

Elective - 1
1. DSP 2. PPI 3. Microelectronics 4 AET
Elective - 11
1. FO&T 2. FUZZY & NURUL NEW, 3. BI

4. COMPUTER NETWORKS



B.E. INSTRUMENTATION SYLLABUS
| '

- Elective-l
SUBJECT:- DIGITAL SIGNAL PROCESSING

Teaching scheme: Examination scheme
Lectures 4 hra/week ' . Theary - 100 marks
Practicals 2 hrs /oreek TW:-25 marks

Practical :-25 marks

UNIT-I (& to 10 bours)
Overview aof continuous time signal & Discrete time signala , propertion of discrete
aignals, energy & power signals, Response of LTI system using lincar convolution, Difference
equation & Response of system from difference equation.
Z-tranaforms, ROC of Z-transforms & inverse 2-Transforms, it’s properties, gystem
tanafer function & impulse reaponae of LTI system using Z-tranaform.

UNIT-II ) {8 to 10 bours

Representation of periodic sequence, The Discrete time Fourier series & its propesties
sampling the Z-ramform on unit circle, DFT & it’s propertics, circular conmvotution, FFT
sigorithms Use of FFT for speciral estimation, filtering & correlation,

UNIT-IH i (8 10 10 hours)

Denign techniques of TR filtor, anatng low pass filter dosign, denign of digital filters from
anslog filter, impulse invariant & bilinear tranaformation techniques, digital to digital
tranformation, mtroduction to computer aided design of Iir filier. Realizstion mathods for IR
filters, a

UNIT-1V {2 to 10 hours)

FIR filter design using windows, and frequency samping method Design of optimum
squiripple linear phase FIR filters, Dewign of FIR differentistors and Hilbert’s tranaform,
compuser aided design lincar phase FIR filters, Bagic structure of FIR systom.

UNIT-V {8 1o 10 hours)
Introduction to DSP hardwere Smudy of two recent DSP microprocessors, application of DSP tor
Bio medical spocch & radar, image proceasing .

BOOKS:-

1) Digital aignal processing by Oppenheim & Schafer, PHI 1988

2) Theory & application of digital signal proceasing by Rebmer & Gold ,PHT 1975

3) Digital filtess : Analysis & design by A.Antoni  MeCraw Hill 1979

4) Digital signal processing algorithm & spplication by Prokies & Vanolokis.

5) Digitat signal processing by Jony K. Johneon PHY

Practicals: - _ : i,- ) . . .
Students should perform maximom two experimenis on each unit & minimum  cight

expeciments should be performed. v

Torm wosk:~

mmmmmmmmmﬁcmMammemmm
performance.



Tonching scheme Exeminetijoq cCheme
Lectures 4 hra/waek Theory - 1gp Marix
Practicals 2 brs feeei TW: .24 marks

28 marky
INTT.T (Rto 1) herrm)

Itroduction 15 power Platits:- Thermay hydro electric, nlear, Gas Barbine, ax)jent features
& Compateriaon, tignificance of Instromentation M power planta, Typen & reloction of
mmm Combined Operation of different POWer plant Working & loa divizion between power
Etaticn,

UNIT-ii (8 t0 10 hourg
erhﬂtrumemmon& control: . Mﬂlnmemu&mmlloops or foed Waitor, dram
lovel oy Fuclﬂawccmm!, tﬁuﬂ&aﬁ'ﬂmmnlﬁxcl-mmuocmhnl,mmﬂ&

pmheatrtcmtempmn contro} | mﬁm-npmmcmhnlﬁu-mmbgmﬂ SUpcrvisory
control | Boiter saftty Iterinel.
UNIT-I7 (8 t0 10 hours)

Turbine Monitoring & control: . UpeTVitorY  sysiem for nonitering mechanicai
PATERCIcrs. Speeq Vibration, cquial ghift | differencia) EXpanxion betn statnr 4 rotar,

Unit.Ty (R 10 10 hours)

Pasalle| Operation of nter conpecog Stations. Pargpyat Tunning of ajiern, "'# synclronizing

CUrrent, Power ¢, load aing of % effect of change of

exchation, Bffacy of chatge of fiye; fynchronous machine of infin{re busbar, spced va Power O/p

charas 8 for af urlmnmginpmucl,lmrmm:cmdmm

Unit-v (3t IO hours)
oltage Regulaﬁm:hﬁnducﬁm Typon of regulators R, Voitage regtilmior

hoc :
Tnstrementatiog, Engg's handhooy by -R.G. Liptale
Power system by W.1 . Wadhws,

Termwurk:-
Whhndmm“wshug,‘ fnrﬂlﬂxeum‘ pufmmmhd-um&m
wmfwmmmfmmme. .



SUBJECT: - MICROELECTRONICS

TEACHING SCHEME EXAM SCHEME

LECTURE: - 4 hru/week THEORY: - 100 marks

FRACTICAL: - 2 hra/rweek PRACTICAL: -25 murks
TW:- 25 marks

UNIT-1 (B to 10 hours)

Finite atate machinen :- Moare & Mealey machimen, synchromun controller stiring
consideration, control ugsing PLA/EFROM, CPFLDs & FPGAs.

VHDL.:-
Overview of design automation approach o digital design ;- Use of hardware description
languages. Introduction te VHDL & Virology .Digital system sirmulation & hardware synthenis.

UNIT-I¥ {10 10 hourm)
Structurs of VHIDL, timing & concuircncy issucs. Structural spocification of hardware,
wiritig & component interconmoctions.
Definition & usage of packages & components, Dosign of gencral purposc Test bench,

UNIT-II (8 to 10 hours)
Synthesis & Design implementation with casc studics maing download facilities st

miniimum 4MH7Z, inty CPLTY 9500 seriea & FPGA 5200 or 4000 acrica with saven scgment display

on board to verify results with different configuration modes.

Architecture of FPGA & CPLI mxch an Xitinx 9500 serien CPLDx & 5200 or 4000 peries

FPGAS,

UNIT-1IV {8 10 10 hours}

Microcontrollers - Architechrre, mstructiom set, programming and their applicatons,
{8031/8048/8051/8748, ctc). Introduction to advanced (16/32 bit) microcontrollers{e.g 8096/97),
interfacing of ADC with microcontrolters.

UNIT ¥V {8 1o 10 hours)
Special featurcs of  architcoture and instruction sct of advanced Microprocossors

(B0IR6/2R86/386/486 otz ).
Computer aided testers,logic analysers and signature analyzer.

BROOKS: -

1) Digjtal design by M.Morris Maro 2™ Edition EEE-PHL

2)VHI. snatyin & Modeling of digital synthesia by 7. Navabi 2/ edition MoGiraw-Hill.
3)VHDL techniques, cxperiments & caveals by Joseph pick McGraw-Hill.

4) Principles of CMOS VLSI design by Neil & Kamran Addison Wesiey

%) Xilinx manual .

6) Digital logic & state machine design by Saunders colicge Publishing

7)Design with microcomtrollers by Peatman. McGraw Hill, 1988.

§)Computer aided design and manufacturing . by MP.Groower & E.W_Zimmers. PHI 1985.

Practicals:-
Smdmumexpocmdtopmformmm&ghtmmhmﬂdmam topica.

Term work:-TW is based on 40% weightage tor theorctical performance m classroom & 6P
weightage for practica] performance.



SUBJECT:-ADVANCED POWER ELECTRONICS

Teaching scheme Examinstion scheme
Lectures :- 4 hiz/week Theory :- 108 marks
Practicals :-2 hrs /week TW:-25 marks

Practical:- 25 marks

FINTT-T

D.C. motor gmﬂrol:- Equivalent circuits, characteristics, variable apeed-A C.(LCC) type,
NC{chopper), 1}1&: ningle phase, thieo phane half wave, full wave, half comtrol, full contenl, dual
converter, breaking , dynamic & regenerative, chopper limit , closed Joop confrol, microprocessor
based cortrol of series, shont & separately exited motors.

UNIT-I1

Special motor & control- Brushiess DC — three phass half wave | full wave, synchronous
vhe pOSIION sensoer, SeIvo controd,
_ Stepper  motor-variable roluctance, permancnt magnet-hybrid. Drive requirement,
implemontation. microprocessor bascd controls,

Traction drive:- Special features working of DC, AC({Ind. Motor/syn. Motor), singlc &
muttiple vnit chopper fod.

UNIT-H1

Induction motor control:- Equivalent circuit, forque equation, power flow, phase disgram,
operation sinusaidal & nominusoidal input, sinusnidal & nevwinascidal input {six step & PWM)
conirol, sirategics & implementation, constant V, constant VA, VSI fad, CSI fod, rotor resist, slip
fecovery, micropmconsw hased comtrol.

UNIT-IV

Synchronmous motor control:- Types, wound rotor, saliemt pale, PM, mynchronous,
rchictance, inductor, steady state behaviour control |, strategics & mmplementation, adjusant
frequency control cumrent, VST drive scif controlled-I fed, large scale integration, PWM, torguc,
AWGLR, closed loop servo control.

UNIT-V

Instramentation in power eleciromics:- Parameters wvoltage, cwrent (sinusoidal &
nonsinusoidal ) power phasc, HF, NF, RF, I'F | wansducer signal conditinning microproccssor
based analysis & design, FFT, PC based display.’ .

BOOKS:-

1 JPower electromics converter application & design Nod Mohan{Wiley Intarnational)
2)Power electronics Cyril W, Lander

3AC drives Veod Subrarmumium
4)Thyristorised power controllers Dube D. Doradia

5) Thynistor & their spplication Ramenaorthy

6)DC drives P.C. Sen

Practicala: -

Stodenis should perform minimum eight experiments based on gbove syllabus.

Term work:-
40% weightage for theorstical performance in classoom & 60% weightage tor practical
performance.
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SUBJECT:- UNIT OPERATION

Teaching scheme
Examination schome
Lectures 4 hr/week Theory - 100 mariks

TW:-25 marks

UNIT-1
_ _ . {8 10 10 hours
Introduction :- Cemcepts of Unit operations & unit proceases, material balance & ‘

balance, simpie calculation of Epecific consumption, batch & contimions proce errmic
oxothermic reaction reverihle & mreversible procesres. s endoth *

UNIT-i ' o _ ) (8 to 10 houm)
_Evaporst_mn:- Lignid -:ha_ractmmic, types of evaporators Method of Teeding, principle &
opctalion of single & capacity & sconomic of multiple effective cvaporation, vapour
recompresaion, operation of mechanical & thermal recompreasion. Instrumentation znd control for
this process
Prying :- Clessification of dtyers,principle & aperations, drying  equipments.
Instnamcntation and contro] for this Procoss

Instillation :- Equipment sstup, opcration of tlash dixtillation, batch distillation, contingus
distillation, fracHomating column slevwplate  srangement,  rectification &  stripping.
Instrumentation and conitral for this pProcess ]

Feaching & Fxtraction :- Principles, varinus types of equipments for thix process,

UNITIV (8 to 10 hoam)
Size reduction :- Principle of communution, equipment, classification & operation of

cmshers & grinders.
_ Cl?rmalﬁzaﬂnn':- Defination, magma mlpenatm-aﬂqn, formation of crystal equipment

UNIT-V (8 to 10 hours)
Heat cxchangers - Theory, types, charactiristics, Combustion procesece-liquid & golid

fuzels, automization. Application of above upit Operations in paper cement fertilizer, petrochemical

& sugar industry. Instrumentation and control for HE.

Temnrk:hahaﬂmistnfcight maigmumtbuadnn&unmﬂnwdiagmnmd

hmmﬁmmdmlfmabowmmﬂm MWeighlagufmﬂmﬁcalpuﬁmmeh
clastronm & &0% weightess for aasignment perfermmanance

BOOKS:;- )
13Unit operation of chemical engineering by MaCabe Smith $* edition McGraw Hili
2)Chemical engineers Handbook by Perry 6"edition McGraw Hill int, student ed. 1984

3)Elemeniary principles of chemical proceases by F:ldcr,RotmmHmiat,Wﬂny 1978
4) Basic Principle and calculation in chemical Engg By D. H Himmelblau , PHI 1989
S)Dxsign of thermal system by W.F.Stocker 3™ edition McGraw Hili int. ed, 1599

6) )Jintroduction to chernical enginecring by Walter {. Badger & Julic T Banchero MoGraw Hill

int. studont od.
TYOutline of chemical techmology by M.GopalaRao & M. Sitting 2 edition East West 1973

10



SUBJECT: - PROCESS EQUIPMENT DESIGN

Teaching scheme Examination scheme

Lectures 4 hratweek Theovy :~ 100 maarks

Practicals 2 hrs /week Practical: - 25 marks
Termawol; 2§

UNIT-1 {2 to 10 hours)

Designing of control valve for gas, vapour, liquid. Effect's & remedies of
cavitation, flashing condition, noisc in control valve, pressure drop acrosa the valve, sequenced
valve amengemenl, valwe pair's, valve linearizer, lesimg proveduse of auxiliary vaives, high
presmure & high tempersiure service comtrol valve, Installed rangesbility & viscosity correction
for comtrol valve , dilleremi Lype of actualor's & their designimg .

UNIT: 1 i (% to 10 hours)

Digital hardware design for process control system , stdy of PLC, architectue &
programeming of PLC, development of ladder diagram for various processes, PLC simulator |
Interfacing of PLC with process, study of limit switches, relay’s,

UNIT-III {B to 10 hours})

Peronal computer in process control, direct digital control distribnisd control gytemn,
advanced process control system, DCS configuration, application of DCS in industry, data
bhighways, ficldbus, multiplexcrs & remote scnsing terrninal units, supervisory control & data
acquisition sysiem

UNIT-IV (8 to 10 kours)

Insirumentation in bazardous lovation, intrinsic safily, cmergency shuidewn, [ail safe
design, microclectronic, mechanical switches, /O hardware, single loop process controllers &
spoctfication, smuciaiurs, CRT dplays, printers & opetalor intedface in DCS.,

UNIT-V _ . {2 to 10 hours)
hpplicahmuiSCADﬁ,PLC,DﬂS-tnpmsyﬂcmtbﬂbﬂothgFMF
3) paper & pulp b) Glam c) Distilation d) Cememt ) Steel,

BOOKS:-
1) Microprocessor based process control by C.D.Johneon McGraw Hill
2} DCS for industrial smomation by Popovik & Bhatkar Marcel Dekkar
3) Programmable Logic controller by J.D.Oxter
4) Indeastrizl automation by Considyne McGraw Hill
5} PLC by Huges from ISA
6) Analysis & design of pneumatic systems by B.W. Anderson
NApplicd instrumentation by Andrew's
Practicals: -

Studenls are expected (o perform minimum cight caperimenis based on above syllabuy,

Term work: -
MMiﬂmg:ibrmmﬁcdpmmnmemﬁlumkﬂ]%weighugnthrmm
performance,

A



SUBJECT - PROCESS INSTRUMENTATION

TEACHING SCHEME EXAM SCHEME

LECTURE: - 4 hrz/week THEORY:- 100 marks

FRACTICAL:- 2 hra/week PRACTICAL:- 25 marks
TW:- 25 prarks

TINTT-¥ {R to 10 hourm)

Process Characteristics :-Typ:sufprocmswpmﬂyainnmhodfmﬁndingﬁmf:m
for mngle & two capacity process, percent complete & incomplets method, mults_capacity
system,

Finding control modes by step snalysis, coniroller adjustments based on reaction curve, FID
controller running, dead time, dynamic elements in control Joops,

UNET-II ' (8 to 10 hours)

Linsar comtrollers:- Performance criteria, distwrbance model based PID controller,
intcruptitg the control loop, design consideration of digital control, nenlincer climomts in the
¢losed loope, nonlincar phase shifting elemenis , nonlinear clements in control loops.

UNIT-II (8 to 10 hours)
Anatyzie of some commmon loops: - Flow control, pressure regulation, hquid level &

hydraulic rezomance, comtrol of composition, temperature control, mieraction & decoupling

relative gain anatynia, procachires to calculate relative pain, effects of mteraction, decoupling.

UNIT-TV (& to 10 hours)
Multiple loops system ;- Feedback, feadforword, cascade, multiple output control systems,
selective control system, adaptive control system, ratio & eplit range control systems.

UNIT-V {8 to 10 hours)

Batch process control - Special requirementa of batch process, sclecling controliers for
batch process, integral windup, baich reactor, batch distillation, program contral sysiems,
seqential control systems, intraduction PLC programming Ianguage.

BOOKS: -

1) Process contre] systems by F.G, Shinsky, McGraw Hill

1) Instrumentation for process measurements & comtrol by N.A_Anderson,
3)Procezs comtrol by Liptak. .

4) Baich control sysicm by T.G.Fisher.

Practical:-
Students of expected in perform Maxivom R cxperiment baned on above ayllabus.

Term work:-
TW is based on 40% weightage for theoretical performance in classroom & 60% weightage for

Seminar (oral-50)
‘alk should be deleverd during academic semoster on opics selected for seminar, Semming lopics
can be based on Iatest development in tech. / survey report on particular industry. 28 marks shoulkdt
be alloited by internal guide based on efforts taken for presentation of weminar work during
academic semester, There 25 rharka should be consider by the examiners. Probably there should
be iwo examiners. One examines should be guide,



Project-1 (TW-30)
Emhﬁﬂm‘igben-ﬁndrﬂfwgtmnfdﬁwmiﬂﬂmmhmdewlnmmtin
. rectification in vhatry, New innovatative idea ented based i
literature svaitable till to that date, P on peivions

mjm wk—l should consist of sclection of Project work, survoy on decided project work
&'medemwnrkmquﬂd. the report of this thing shouid be should st the cnd of scmester
whwhmﬂbewﬂuntodbyglﬂdc&mmmhmappoimadbyhudofhuﬁm&m

Elcctive-11
SUUBJECT: - FIBRE OPTICS & TELEMETRY
Teaching Scheme Examination Scheme
Leciures: - 4 Hours / Week Theusy: - 100 Marks
Practical: -1 Houry / Week TW: - 25 marks

Praclical; - 25 Mark

UNIT- (8 to 10 hours)
Electromagnetic mode theory of optical propagation modes, cylindricat modes, mode caupling -
step, index, muhtimode & single mode fibers, graded index fiber.

Losses: - Material absorption, linear scattering nontinesr scattering, bending losses,
Intermodal  dispersion, material & waveguide dispersion, model noise polarization.

UNIT-IT {8 10 10 hours)
Mﬂmn:-hu@mtmwusmﬂdmmmw
different type of LASER (Ruby, He-Ne, Co* & Semiconductor)
Deiectors: - Lhermal, uvmmmmﬁ:mommmm&
photodiode, photatransistors, photo FET, LASER ctc.), Photovoltzic senaors, photormultiples tube,
oplocouplrs.

UNIT-UX (8 lv 10hours)
Fabrication of fiber optic: - Material consideration, Methoda — Inside, Outside, Lateral,
and Axial deposition, different fiber drawing processes, couplers & splices
Applications of fiber optic: - Holography, Endoscopy, Distance Measurement,
Disptacemert measurement, Laser  printing, data communication, level measurement,
Thermometer scnsor, flow measurement, Preseure measurernent & vibration mcasurcment.

UNIT-1V (8 to 10hours)
Modulation: - Neod of modutation, Linarr modulstion, AM,Frequency specirum of AM
wave, Representation of AM,, Power relation in the AM. wave, Generation of AM., FM,
Deacription of sysiem, Mathematical representation of FM., frequency spectram of F.M. Wave,
Qeneration of F M.
Introduction to Phase Mocdulation, Puke Modulation, PAM, PPM, FWM

UNIT-V

Demodulation: - Tuned RF. Receiver, Suporheterodyno rOOTIVer.
AM. roesiver: - RF, Seotion % Characteristics, Frequency changing & tracking, Intcrmcdiate
troquency & If amplifiers, Detection & Awtoruatic gain control, Extension & puperheterodyne
receiver,
F.M receiver: - Amplimde limiting, Basic FM. Demodulatore, Radio detector, M demoduolator,
Comparison, Stereo PM Multiplex reception. '



Books: - -

1) Sentegrated ckt & semiconductor devices- Deboo {MG) Burrows.

2) Optical Fiber Conmmunication - Principal & parches -John Serdor - Prentice Halt 1
3) Optical Fiber Communication —{3 Keiser = McGraw Hill,

4) Electronic Communication Svstem --Kennedy - Prentice Halt

5y Communication Systems - - A.DB. Carson - Mc Graw Hill

6y Optoelectionl: - Theory & Practical - Alan Chapple Texas Instrument

PRACTICAL: -
Students are expected to perform mingmum eight t:xpm‘:mcnts based on the above topics: -

1) Measurement of Numerical Aperturs

2) Measuremeni & Loses,

3) Charactenstics of LDR

4) Characlensticy ol Oplocoupler

5) Generation of AM

&) Pulse Width modulation

7) Pulse Position modulation

£) Frequency modulation

9) AM receiver

HY FM receiver

11) Displacement measurement by fiber aplic

12) Data Conrmunication by fiber optic.

Term work:-
TW is based on 409 weightage for theoretical performance in classroom & 60% weightage for
praciical perforrnance.

& Elective-II -+
SUBJECT: -BIO- MEDICAL INSTUMENTATION

.-

Teaching Scheme Examination Scheme
Lectures: - 4 Hours / Week Theory: - 160 Marks
Practical: -2 Hoors / Weekt Practical: - 25 Mark
., TW: - 25 marks
UNIT-1 {8 m 10 houm)

Introduction to gross anciomy of human body, major physiologycal sysiems, their
siructure & function,
' Cell structure, basic cell functions. Origin of bio-potentials, electrical activity of cells
(electraphysiology ) Introduction to bio-medical instruments, classification justification.

UNIT-I
Tranaducers for bio-medical matrumentation and sclection bio-medical electrodes.
Cardiological  System :- structure of heart , dythmicity , cardiac cyck , heart sounds ,
cardisc output , blood preasure messurcment direct, indirect , spygmomanometer ,digital B.P.
Cardio vascular instramentation: ECG chetrodes & kads, cinthoven triangle, ECG
quantitication ,PC based ECG analysis,

UNIT-HI
Pacomakers, defibrillators, Bmtclemm, Bedside monitors, ICU (Intensive Care Unit), Heari
Lang machine, Phanocardio-graph, plethysmograph, Artificial kidney, Blood cell counters.



19
UNIT-IV
Central Nervous system: - The brain, Receptors, sensory pathway mnd motor systema, Evoked
potentional, Electron rephalogram EEG Analysis, EMG (Electromyoagraph)
Mechanics of broathing 02/Cn2  tranwport between langs and  tissue cells | spirometor |
Artificial Respiration .

UNIT-V
Imaging Systems: - X-rays, ct.acan, uirasonography, MRI (Magnetic Resonance [maging).
eTI0sLOpY .

Electrical Safety :- Significance of electrical danger, physiclogical affects of elecirical
current , grovnd  shock hazards methods of accident preventation,

References: -

I) An Infroduction to biomedical Insttumentation By Pret 5.G. KAHALEKAR
[ Sadhusudha prakashan , TLNO,3/5/83, Gurudasara Road Nanded)

2) Biomedical Instrumnentation and measuwrements by Cromweli, PHI

3) Hmmdbook of Bio-Medical Instrumentation by R.S. Khumdpur T M.H,

Practicalx: -
Students are expecied to perform minimum eight ¢xperiments based on the above topic,
Practical shall hased upon oral/practical performance on the practical conducied during the term.

‘I'erm work:-
TW iz based on 40% weightage for theoretical performance in classroom & 60%

weightage for practical performance.

Elective-II
SUBJECT: -COMPUTER NETWORK
‘Teaching Scheme Kxamination Scheme
Lectures: 4-hours/ week Theory: - 108 marks
TW: -15 marks
Practicals : 2 hovrs /week Practical :- 25 marks
TINTT-¥ {® ts 10 hown)

Introduction to computer n'w . Uses of computer n'w. Networking concepts of protocols
Remore access proiocols , serial Line Internet protocol {SLIPY , Paint to point protocal §PPP3
Laycring concept in comp n/w , Need for standmedization, ISO seven layer model Terminologies
& Delination

UNTT-TI {8 to 10 hours)
MNetwork services & primitives. Variows servicea provided by n/w. Remore Access
Scrvices. Data Link layer definiqued & scopo. Dosign issuce fsaming tocluiqqucs. Ervor controi,
Flow control Imk management, Examnples of data link layer,
Data Link protocols, sliding window protocol onc bit stiding window protocol, A protocol
Using go back sckective repeat. Protocol performance imipact of aliding window.

UNIT-II {& w 10 hours)

Network topology, Pua, ring, star & hybrid topologies, Medium access control methods
[or LANs CSMA/CD. Token ring regisler slandards. Slaln: & Dynamic allocalion of vhannols
hillerent accenn protocals eats netwarks.
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1]
UNIT-IV (8 to 10 hours)
Nﬂwork_layer concepts, network layer design issues LAN & WAN services. Routing flow
copiral, congestion control
Transport ) layer comcepts, desipn  isuss  samc  frames, protocols, commection
management. Session layer copcepis design issues protocoln & examples.Presentation layer
;Wu Idauign issuce protocols & examples. Application layer concepts dosign issues protocols
examples. )

UNIT-V ' (8 to 10 hours)
Characteristics of N/W Fault iolerance, Remore access services provided, multiprocessor
support, Diagnostic capabilities Resource management capabilitics file transfer protocol clectronic
mail & olher applications Iniemeiworking, nelwork sccurly. Daia compression techniques
cryptogeaphy.

Books:

13 Computer Networks - A.S. Tanenbown -2nd Edition

2} Local Networks - An Introduction = W. stalling -2nd editing

3) Local Area Networks - Geiser - Mc Graw Hill

4) Computer Networks protocols , standards & Interfacing - U.Black

Practicals: -
Students should perform miniraum of eight experiments.

T'erm work:-

TW is based cm 40% weightage for theoretical performance in classroom & 60% weightage for
practical performance.

SUBJECT: - INSTRUMENT SYSTEM DESIGN

TEACHING SCHEME EXAM SCHEME
LECTURE: - 4 hrsfweek THEORY: - 100 marks
PRACTICAL: -2 hra/week PRACTICAL: -25 marks

. TW: - 25 marks
UNIT-1 (8 to 10 hours)

1SD, design philosopky, types of design, design mothod ,optumal design sclection,
scicntific method analysis, gencral transducer design consideratiom, testing of transducer &
aelactiom criteria nf trenndncer.

IINTY-1T (R to 10 hourm)

Design of RTD, thermocouple, themistor based fomperature system, design of
displacement measurcment system using LVDT, potentiometer,ulirasonic transducer & complete
signa) conditioning circuits for above icmp. & displacement measurement system.

UNIET-11E ] {8t 10 hours)

Design of orifice, rotameter, ventri based flow system & signal conditioning circmit for
sbove system, design of level sensor & its signal conditioning circuits, design of pressure gauge,
diaplwagm bascd pressure gauge like DP transmitters, study of simart transmitter.

UNIT-TY (8 to 10 hours)
Study of indicators, recorders, ammuciators & its signal conditioning cct. monitor for
mstrumentation system control panels design consideration, reliability, MTTR, MTBF,
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UNIT-V {8 to 10 hours)
Primed cirouit board dosipn guidetines, general componant layout su‘l'tmu, grid system,
PCB size, mechanical stress, design rofl for analog & digital carcuit PCB'S single & muliplayer

PCB’s.

BODKS:-

1) Applied Inatrumentation by Andrew
2IPCH design by Bosshart
3)Liptak handbook

A)Process instrumentation by C.D_Johoeon
%) Instrumentation by Kok
Practical:-

Student will perform minimum eighl experimont basl on above syllabis,

Term work:-
Whhﬂm%wﬂﬂﬂgefwm:almmhdm&mmh
practical performance.

SUBJECT: - PROJECT PLANNING ESTIMATION & ASSESSMENT

TEACHING SCHFME FXAM SCHFME
LECTURE: - 4 hix/week THEORY: - 100 marks
PRACTICAL: - 1 hev/waek TW: - 25 marks

UNIT-1 {8 1o 10 hours)

Project implementation & cost cstimaton:- Activity verses documents, MATPOWT
plamming ,project time schedule, cont heads & cstimation.

Project engincering & documentation: -document sysicm, standard symbols & legends,
process flow sheet, P&T diagram, conirol schematics, instrument list, interlock diagrams, plant
G.A. diagram, power/sir distribution, cable engineering, loop schematics & tevminstion dingramns
ingtallation skcteh, bill of material, control system docurncntation.

UNIT-IL (3 10 10 hours)

Specification, configuration & design criteria, degree of mtomation, manpower matching,
mstrumertt specification sheet, area of clasification & instramemt sclection, control syatem
spocification including control pancts, PLC’s & D.C.S,, sub systems & integration, configuration
diagram.

UNTT-TIT (% to 10 houew)

CENTUM C5 3000 integrated production control systents overview, systemn conflguration
homan interface stations, field control stations (FCS), standard FCS, compact FC8, 'O model
nest,networks, V-net cthernet, fleldbus redundancy &  reliability, opersting & monitoring
mmmm&mmammmm&mmmm
opcration & monitoring support functions, system mamtenance fimction ,trend fimction, open
interface (options),FCS dats setiing, graplic web display function, confignration of FCS comtrol
fonction, mub system communication function , enginoering, configurstion, enginecring
covironmcnt,cngg. Procoduie, standard (ngg. Fumetion, tcat function, wtility function, online
maintensnce functions, remote maintenance, batch management Tunctions, requitement tor a DCS
for batch procoss, main function of C. 8. batch 3000 package.

LS



€

UNIT-IV ‘ o {8 to 10 hours)
Project monitoring & control -PERT/CPM tcchmiques, project bar chimt, tendering

procedivrs, bid evaluation & procurement procedure, project co-ordination, multi agency
interaction.
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UNIT-V (8 to 10 hours)

_ _Tm procedure, inntilllatiun & commissioning -Factory acceptance & aite acceplance fest,
inspection report &.ﬁhcckhfn imt;:llation & commisaioning, contract schedule & site activities
upto hamslover, post installation maintenance, spaul management, annual maintenance contract

SHEETS: -

1) Symbol

2) Index sheet, instrument schedule sheer  3) Loop diagram: -temp. flow, pressure, conductivity
4) Specification & hovkup 3 Mochanical Now sheel

6) Process flow shect 7) Actoal wiring pane}

$Control room layout, D.C.S. 9} Configuration of CENTUM-3000 aystem Along

with yournal

Using HTML or JAVA you can also produce the above sheots, depending upon the facilities
avzilable

Visit to process plant like refinery, food processing, indusiry, process  based
instrumentation like energy, thermal, hydro, wind power (preparation of report into the Joumal),
surveying of activities like critical loops, installation, commissicning,

Books: -
1} HI'ML book for practice,
2) Andrew Williames Vol-2.
3) Inlelligeni SMAR manual of Rousemound, Tala Honsywell
4} CENTUM CS 300, Iniegrated Production Control System Overview Yokogawa Mannil

Term work:-

TW is based on 40% weightage for theoretical performance in classtoom & 60% weightage for
practical performance.

SUBJECT: - PROCESS MDDELLIN G & OPTIMIZATION

TEACHING SCHEME EXAM SCHEME

LECTURE: - 4 hrafweek THEORY: - 100 marks

PRACTICAL: -2 hrv/week PRACTICAT.: -25 marks
TW: - 25 marks

UNIT -1 {8 to 15} hours)

Fundamenials of chemical process dynamics, conttivity equation, equation of moiion,
transport equation, equation of state equillibrium, chemical kinetics,

Sotving mathematical models for series of wothermal constant holdup, variable hold up
CS5TRs, modclling of non-isothermal CSTRe, modelling of Gravity flow Tank.

UNIT-II (8 to 10 honrs)

Solving mathematical models for single componant vaporizer, modeling of Flash drum,
modeliing of batch reactor, modelling of binary distillation column, modelling of batch
distiilation. .



Prmu.ld:nﬁf’mnion:-Pmmﬁmcdnmineycbanﬂnhgofsteptcudmﬁnn tegt
pulse teting, step testing, on-tine idemtification. e e

UNIT-1Y {84010 hours)

POOKS: -

1) Proccas Modeling, ﬁnmhﬁm&ummlfnrchmicﬂmgﬁm.byWLlnybm Mcgraw Hill
2} Optitmization of chemnical processcs . by Edpar & Hoimmelbag Mcgraw Hilt.
S)M@mmhMMM&ml by Jay Matley Megraw Hitl
4)Chmncﬂmmmumi-hhndmﬁmhlhoory&Mc¢ .hyG.SftphmwpoukuPrmu

3} Foarth order Runga kuita mothod,

4} Edder’s v hiad.

3) Modelling of gravity tlow tank.

ﬁ}MOqu.fIlgﬂi:m'i.ﬂ of isothermay Csmofccnm!mléup.
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SUBJECT:- NEURAL AND FUZZY BASED CONTROL SYSTEM

Teaching scheme Examination scheme
Lectures :- 4 hrs/week Theory :- 100 marks
Practicals :-2 hrs fweek TW:-25 marks

' Practical:- 25 marks

UNIT-1 {8 to 10 hours) -
Artificial noural sysiems:- preliminaries, fimdamental concepls & models of anificial pearal
aystem, noural networks leaming rules, Hebbian, perceptron, delta Widrow-Hoff loamning rules.
Sngle layer perceptron classilication - classification mudel, [ealwes & decivion regions, (raining
& claseification using discrete perception, algorithm & ecxampiessingle layer continucus
percepiron networks for lincar separable classification .

UNIT-IT (8 10 10 hours)
Multilayer fecdback work networks:- Generalized delia learning rule, feedforword recall & error
back-propagation training, lcarning facturs,

Single layer feedback networks:- hasic concepts of dvnamical svstems mathematical foundation
of discrete time & gradient type Hopfield networks, fransient response of continnons tisme network
solution ophimization problems.

UNIT-H1 (3 1o 10 hours)
Neural network in control system:- neuro-control approaches ,training algorithm, evaluation of
training algorithms, through simulation + sclf tuning nourc-control scheme, sclf tuning PID newro
vontroller, newro~control scheme feed water bath lkrmperature conirol sysiem .

UNIT-IV {8 W 10 hours)
Infroduction of fuzzy  control:-introduction- fuzzy conttol from an  industrial
perspective,mathematical of fuzzy control fuzzy setsfazzy relationsapproximate reasoning
representing 2 set of rules,

Non lincar fuzzy contro):-The contro! problem, FKBC as non linear transfer clemant. PID& stiding
mode type FKBC some typical apptication of fuzzy based control systems.

EINIT-¥ - {8 to 10 hours)

Fuzzy knowledge based controlter FKBC design parameters;-Structure of FKBC fuzzification and
defuzzification module, rule based choice of varable and contents of ruks, derivation of rules,
data based choice of membership function and scaling Tacrors, choics of fuzrificanon,

defuzzification procedure,

BOOKS::

1) Introduction to artificial neural systems. JIM.ZURADA.  Jaico Publication House 1997,

2) Nvural nelworks: comprehensive foundation . S. [TAYKIN, McMillan College Publishing
companiy inc, 1994

3) Newro control and its spplication S.OMATU, M, KIIALID, RYUSOF. Springer-

Verlag ] ondon F4d. 199g, ;

4) An introduction to fuzzy control D. DRIANKOV, H. HELLENDOQORN and M.

REINFRANK. Narosa Publication House, 2™ reprint 1957,

Term work: - ;

40% weightage for theorctical performance in classroom & 60% weightage for practical

performance.
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