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NORTH MAHARASHTRA UNIVERSITY. JALGAON
RE. (INSTRUMENTATION)

(1998 Course)
Wltb Elfec! from Academic Year %000-%061

TERM-l

Subject Subject Te.cltlng Scheme Eu.Dlimrt.lon Scheme
Code' HouBfWcek•.•.•.~ Pndl,,' "' •.. Mulmum MlIrk$

dUnitloll
H~n

••••• Term Pn<tI<~ Om
wurk

EJectlve - I 4 , , ,0<1 " " -
t -

Unit 0l""ndlo •••. • - , 100 " - -
-

Prncess Equipment 4 , , 100 " " -
"""'"
PtO«'Sii 4 , , '0<1 " " -
In!ltnlmentaUoD PI

Smdllir - , - . - - "
Project Work - 4 - - 50 - -

~>

Total 16 " - 400 '50 75 50

GnlDd Tabl " - '"
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NORTH MAHARASIITRA UNIVERSITY, JALGAON

RE. (INSTRUMENTATION)
(1'98 Course)

With Effect From Academic Year 2000-2001
TERM.n

Subject Suhject TlI!Ilchl"fl Sche •••• Ji:umlnatlon Sl:he_
Cod, HoursIWeek

L«tu,~ •.."""" Pap" MaldmumM.rb
duraUon
Boon

Pap" TerDl """,,,. 0••w.'"
Elective _II • , J 100 " " -

I Inskumenhltlo:>n 4 , 3 100 " " -
SyJltt'm DesIgD!l

Projad Planning
Estimation and 4 , 3 100 " - -

••••••••••
Prore!Is Modelling 4 , 3 100 " " -
and Optimization

ncbnieaJ - - - - " . -
Vhl'

Pro.leet Work - 4 - - 50 - "I.-
16 II -T_ 400 '00 " 50

-

GnmdTolld " 725

Total Marks of Term I + II = 1400

Elective - I

1. DSP 2. PPI 3. Microelectronics
Elective - II

4.AET

1.FO&T 2. FUZZY&NURULNEW.
4. COMPUTER NETWORKS

3. BT

•
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B.E. INSTRUMENTATION SYLLABUS
.11

Elecllve-I

SUBJECT:- DIGITAL SIGNAL PROCESSING

Teaching scheme :
Ledurft 4 brIIweek
PracdQls 1 hn tweek

EumllIlIdon scheme
Theory. 100_rb
TW:-l!marb
Practical :-15 marD

byOppmbllim& Sobmr, PHI 1988
by R.mn..r AI:Gold,PHI 1975
by A.Antonl Mc.Guw HllJ 1979
by Prokict & VartOlolUt.
by Jony K. JohIllIODPm

UNIT-I (8 to 10howl»
Owrview of oontinuowI lime ~gn.l &. DiflCTetc time 8ignals , jH'1MCIII of etacn:tIl

a'gn'ls, cnc.rgy &: pow« signals, RCIlponsc of LTI systom using linear conwilltion, Diffcmacc
equation &: RetJ)OftlC oflI¥atan fromdUJa~ eqIIlItion.

Z-tranllf01lllB, ROC ofZ-tnlllIf0rnt8 &; mwrac Z-TTlUlBfonna, it'. popatiel:l, system
1mBfcrfum:tion &; impuJIc l'CflpoMCl ofLl1lyatcm UBingz..transfomL

UNIT-D _ (ltoIO~)
~ ot" prrio4ic aeqJ""'CC, Tba DUcnte licne FOIIric:r .me. & ib JII•••••••w.

umpling the Z-fraalllfutm on wrl:t circle, DFf a:. it's PWPCllics, cirevJ. ,orrmtutioa, FFT
aJaorilhms UIC ofFFf {or lijIC(4Ialcltima1ion,filtcring II: corrclatioo.

UNIT-m iI (II to lOhoun)
f.leo,igntedmiquea of TJRtikar, _log low J'U!I filter delrign, delrign of dighal filtenl ftnnl

aJWos fihcc, impullC invariant &. bilinear trWronnation ted!niquoa. dJgita1 to 4igl.ta1
tralllIfonnation, inlmducQoq to eomputcr aided dc&i1!Pof Iir filter. Rcatizstion mecbod. for IIR
filton.

UNIT-IV (I to 10hours)
FIR filter dcBian usin& windowI. and ftcqllCn(:)' lIamping mclhod Daian of optimum

eq.:dtipple linear pballll FIR fibenl, DeIrJisn of FIR diffllf'mltiaton IIlIld Hilbert', tnftllfonn,
eampuCllraided lk:sian 1iIlI.'Ifphase Fm filters. BlIldc~turc of FIR J)'Stcm.

UNIT-V (BtolObmn)
Introduction 10 DSP hardware,Study ot"1WOl"OCCld DSP microproceuors, ~; •••••. ofDSP tar
Bio mcdical,lIJlCCdt&: ndar, image ~llllillg .

BOOK&-
I) Digitalllignal procclling
2) n-wy &. lIJIIIlicatirm of disilall1igMl fll'OC-mg
3) Digitalmien: Analylia &. design
4) Digitaj ligna! ptO(:C"sing algorithm &. applieatiOll.
5) Digital signal proceo.jng

Practicals:- I.

ShKlm1p should pc:d00ll muimam. two e:qX;:timcntll on each unit & millimum c~
OApIliimmt. tIhouJd bll pmfutnlOd. r
Tmnwork:. .

40%weigbIagetbr thoorotiw pcd:i:Itnlantc in clatsroom.I: 60%~c fur pnctiw
paf...-<.



,SUBJEcT: .POWER PLANT INSTRUMENTATION
T"C'bJII8 1IC.he_
Lectures 4 hnlweear
Pr.ctkaI. 2 bn Iwreek EftJllfaatfeolIdle.

Theory - tODmUb
TW, -25 muks

PnctJnJ 2! mll"b
UNIT.I (0~10_)

""'-"", ToPOw~"' ••• ,-_ 'Ydro ,_. '''' •••.• Gu ""' •••• "li." """'"& ."'''''""", .;••••••••••• of 1.__ •••• ;" _ P•••• , T"., & ~IOO;M of

fu__ """"""" _tlo •• f ditf_ PO"" pwu •••_ & '''''' _" "' ••••••pow"..-
UNrT_fi (8 ro10_)

••• ~ -- & --I, - M_ •••& '"""'" '""'" b f"" w'k<._"W' ..." F"'!fI.w "'-, • '""'-.... & •• """'" fu" ••• _ ""'") • """"." &
"""" -- <omp••••• ""bu' • - •• .., ••••••.• ""bu' ""'- .,, __oottrrol, Boiler safely IntcrJoc:k.

UNrr-ID (8To1o_)

T_ -'. & "","I, -S_omy ""'om fo<_..... ""'••••••, __PUarnr:IerlI_Speod. Villration. quia' ~hift, diffclCfh:ia' c:tpar1~ionhem Ittatnr <l mtar.

U"'_IV (0 ~ 10 •••• )
P-I """""', 'f 'u" """"'''' 'oo"" p"•••) """"""of ._~, .• ""'-.-..
- ~ - -, ••• "'•••• of ""' _', ••••••of""" ofa •••••• Elf"" of "'_ of fuoJ ""'_ ••• "'''h'", of _. """", ••••• w """" OIPcJlaractcMics fer a1rcm.tor'l tUIlDing iq JIb.Ilc~.- COIInc:ctcdaIa_.

V"_V (8ro10_)
Vobp Rcgu1ltion:~TYJICI of"'JUII:ton, Rcquin;cUC11l ofvoJ.~M.w."" ""PliIJ. "-. "'""" " ••••""..." "'_,", ""PliIJ. ""ffio", AC, r.,•• "",B~,,-'Y1tcn14Rcaeton, PI'Ofcc~ of&a1cf-.

Term WOrIr;~

TW ••••••••• __ •• •• _ & "'"WCigbIqc fm- lhclical PttfatllWlc:c.



,

SUBJECT:. MICROELEeTRONR'S

TEAClDNG SCHEME
LECTURE; - 4 bl'llweek
PRAcnCAL: _] b~_k

EXAM SCHEME
THEORY: _ 100, •.••
PRACTICAL: -2! nnrb
1W:-Z! marks

~T-I (8rol0hoon)
Finite fIiattI machineto :_Moore & Mc:ah;y machincR, "Y""hMnwr.1>fWIImIler iIti, ••iiig

contideratillll, control using PLAIEPROM. CPI.D8 &. FroM.

VHDL:-
OvcJview of dcwign aulOmIIbon ilPPloadJ to digital de ••. :- U. of bardwlll'C cbcriptioa.

language!. Introduction to VHDL & Virology .Digital!)'8tem simulation &. hardware l)'ldh~ill.

UNIT-D (8 to IOhounl)
StnwIUl\':of VlIDL, tinl.ia&&. .:ol\CWl'CJlCY iuuCll. Structural ~lficatlon of hardwan;

wiring&.OOiilpOllml ~tiorl8.
Ddinition &. usage of packages & components, IkBign of gcncnl purpose Test bcnm.

UNIT-ill (8tolOhomll)
SynIhcaiJ &. DeaiaD imp!cmJcntatian wilb ease: Btudicl Ulma download fae.ilibc. 81

minimum 4MH7: into CPTn~oo ~ &. FPGA S200 01'4000 ...na.. with -..en Jtcgnlent difrplay
on board to vcrl:fYmultll with difl'emu configuration modes.

Architectlm: of FPGA &. CPJ n fIUcl, 2!1Xilinx 9SOO !lCriell CPl.rllo &. 5200 or 4000 -w.
Fro"'.
UNIT-IV (81010bounl)

MicrocoIIlroUcn :- Architeeture, inIItrucrion fICI, programming ~ their applications,
(80311!048J1OS1I8748. etc). Introduction to advmecd (16132 bit) microcontmUen(e.g.8096I'97),
i:ntcrfacing of ADC wilb microcontroUml.

UNIT V
Spcci.d featliWS of architcauro and mwuction set of advancc4

(80lBlW2i6I386/486 etc.).
Computcc aidod tcwtcn,logic ~ and ligMtun: 3Ilo1l:yzer.

(8 to 10 houn)
Mion>pro«-

']."'I edition Mc<lt'aw.HiII.
McGraw-Hill.
Addieoo Welley

BOOKS: -
1) Digital dcsjgn by M.Monis Maw 2"" Edition EEE-PHL
2)VlIDJ •••••a/yfti~It ModeHng of digitalll}'ftthe!lis by Z.NllV.m
3)VHDL techniques, CJq)Crimcntll &. caveats by Joaepb pick
4) Prino:iplea of CMOS V1.SI _IV' by Neil & ~
5) Xilinx manual
6) Digitallogie &. 1ta1ll rn"""'iM dCIIjgn by S.umdtrB college Publishina
7)Designwith micJurontrollenby P~. MtOnw Hill,1988.
8)Compu!ef akbI design and maoufao::ruring. by MP.Groover & E.W.zinuna •. PID 1985.

Pradlc:abi:-
5100mB arc e~tcd 10perfOrm minimum eight cxperUnmrtB baled on above topiCl.

Term work:- TW iA baBcd on 4{l% weightage tOr Ibeorctical pcrti:nmmce in clauroom Ik. 60%
weigh. forpractic.11 perfonnmtc;.

- ---=--=-



SUBJECT:-ADV ANCED POWER ELECI'RONICS

TeacJJlnBIe.me
Leetares:_ 4 hrst_k
Pnctic'" :-2bn Iwftk

EunUllation lICII:rme
Theory:_ 100marks
TW:-H IIUlrkJ
Practical: _2!\:Ill••.b

UNIT.T
D.C. molOJ conaroI;. EquiYalcnl circuib, eharacteristics, variable spccd-AC.(LCC) type,

J)('-(':!w'l''1Itlf), ty)'luinglc Jlbue, three P'-e,halfwwe, full w-va, half <:nIIIml, full control, dual
converter, brcaldng, dynamic &; regenerative, chopper limit, closed loop control, microprocessor
b.ed centrol of aerie., Ihonl &. separately exited motors.

UNIT-ll
Special molor & control:- BfUllhless DC - thrc<::p~ half wave, full wave, syrn;hronOllll

type position sensOl., SelVOcontrol.
SIepf>l'-t motOJ-varisble r.llucrance, permanent ll\lIgnlll-hybrid. Drive n:quirement,

itnplcmentatioo. lIlicropJ"Oc.;Il601. based ooutrols. _ ~
Traction drive:. Special feature. working of OC, AC(lnd. Motor/ll)'IL Motor), sin8k &

multiplc unit chopper fed.

UNIT-ill
Induction motor oontrol:. Equivalent circuit, torque cquatioII, power flow, phat:e diIgram,

operation sinu!lOidal &. nonsinUMlida.1 input, IinUMidaI &. nnnRirnIlIrrid81 input (lIilt"IIIcJI a: PWM)
control, lItrak:gics a: implementation, CONIant V. COlII1mt VIC, VSI fed, CSI fed, rotor resist, Blip
~, micmpmc"" ••••.!>Mod oontml.

UNIT-IV
SyDchromIwl motor eODIroI:- TYPes. wound rotor, ll.B1ient pole, PM, li)1lChmnous,

n:1uctaPcc, inductor, Itcady state bchaviOW"control, strategies & implementation, adjtRnt
fieqocllcy control currrnt, VB! drive ~If controned-I kd, IMgc scak integration, PWM, torqIlc,
AWGLR, clo8ed loop fiCfYOcontrol.

UNIT-V
JnftrUmmtation in power electronics:- Parameterl!l voltage, cum:nt (smu.oidal &

non.~lnufj(lldal ) power phase, liF, DF, RF, PF, tr3nSduccr signal conditioning microproccllSOf
bued analysil & design, FFT, PC balled display.'

BOOKS:-
I }POWCTelectronic. converkr "l'PiiCltti"" & delI;gn
2)power electronics
l)AC driVCIII

4 )1lryriJtorised power COlltroDco
5) ThyriJlor & their application
6)DCdrivcs

NIld Mohan(Wiloy lftt8m.ti •••••l)
Cyri1 W, Lander
VIldSuhrarnamum
Dubo D. Doradla•.•••...•.,
P.c. Sen

Pnct:icab: -
StDricnIrIehoukt pcrfonn minimum eight expel imcnts '-cd on abow syllabus.

Term work:_
'""" wcishUse to.- theon:tical perlOnnanl:c in CIMROOm & 60% ~ tiJl" practical
performance.



•
SUBJECT:_UNIT OPERATION ,

Teaming seherM
Lectures 4 hnlweek

,

Eumlnatroll Khemv
Theory - 100 mark!!

TW:_25 marks

UNIT-I '. ". (8 to IOh~)
T~ct"'" .- :..oncepm o.f limt ~onl & unit flmCCI,",lI,malm"l baL1nce & energy

halancc.8~le ~cuIatKlJl ?f specU& conswnptiOn, batch & C<mtiJwouspmce!iSes, endothermic &;
G%Othemnc n:actlon ,fCVetFuhle & irrevenIible )Jl'OCellle/l.

UNIT-U • (8 to lOhollB)
. Evaporat.ion:-Liquid~tc:ristlc, lypc~of C'\Iapor~ors,Mmodof f~ding, principle.t:

opcratwn of single & capactty & cconomw of multiple effective c:vaporation, \'IlJlOUf
m:(Jliiple8~ion,opmmon of Itll:ChllniCllI & thcrmlll l'eCOtnpr't"ssion. hlatrumentlltion >md control forthis Jlf'lXl}98

Dtyi:ng ;- Cbl!lllificllfioo of dtyers,principlc & opcntiona, drying equiprnaua.
InsttumClltation and COllltoJ for this PI'OC>:as

UNlT.m (8to 10houm)
:DiMiDaliorl ;- Equipmem 1Ie1llp,opcnujon of a.h diuillation, balch dimIlation, contino •••

dDtilL1.tion, mroonzting column sJevwplatc .1ILUIgcmclIlt, rtlClification &; shipping.
InstrumCll1lltion and control for this process

J .each;ng & F.xtrllCtion :- PrinciplCll, V3rinu8 typeA of equipmentR for thifl pmeCll8.

UNIT_TV (Illo IOhnun\)
Size reduction ;. Priru:iplc of commtmution, eqaiplltMt, daslification &; operation of

eruaben &; srinden.
CtystaIlizar:ion :- Definatlon, magma, supmaturadon, fonnmion of aystal, equipment

tlasaifacation & operation . .Int.lnancntation IIlld oontrol for- litis proccu.
Filteration ;. Centrifup ~IOIle~type8of induBlriaI fUten, rotary :filkn, bag fiJten,electrolrtatie pre.;ipitatou.

UNIT-V (8 to lOhourt)
Heal .::xchall~ :. lWoIy,lyp,;s, charact.."1istica.Combwtion ~8C8-iiquid & solid

fucla,automizatioD. Applicati<m of above lIIlit operations in paper cement fertilizer, ~
&: IUgar industly. InstnuncnlatiOll. and control for HE.

Termwork : It IhaIl comist of cigItt .• s:ismacnt balled on ~ :flow diagrmn and
Instrumcntl.ticm and oonlrol for abow uJnt opcratiODl. 40% weigblagc for thcatical ~ in
claMronm &: 60% weighle~~for ~gnmenl perfermmanance

BOOKS;_
l)Unit opention of che:nUcaI enginceaiug - by M-C.abc SInitb S~edition McGraw Hill
2)ChcmicaJ engioecrs HlIDdbook by Perry 6"'edition McGraw Ji1I im. lllU4cnt ell 1914
3)Elememlaryprinciples of chanical proecue, by Fekic:f.Rotueau,Hc:IrioI, Wil~ 1978
4) Buk: Principle md ClIlculation in chemical Engg. By D. H. Hilnmelblau , PHI 1989
S)Dcsign oflhennalll)'lltcni by W.F.Stl:M:br 3f'doditiOll.McGraw Hill mt. cd. 1989
6) )1Dtroducti0ll.to chemical enginocring by Walter L Badger &: Julk T Blltt<:hero McGraw Hill

int. 8lulk:nt cd.
7)Outlinc of chemical tcdmology by M.GopalaRao &: M.Sitting 2"" edition E.t West 1973

• •

•



TeadtlDl Kbeme
Lertures4h",-k
Practkak 1 bl'lllweek

SUBJECT: - PROCESS EQUIPMENT DESIGN

Enmiaatloa aeme
Tbeory :-100 m.rb
PndIc:IlI:_1! marks
T.rnlWOk:.1~

by CD.JoIm8on McGraw Hill
fly Popovik A: Bh.tkar M/lrtel Dekkill"
by J.D.otter
by ConIidync McOnw HiD.
by Huges from lSA
by H. W.AndcDon
by AnImw'.

UNIT-I (81010bourD)
0llUgning of COlItmI valve fOl" gu. vapour, liquid. Ii£fcl;t'J IJL =nedic. of

cnit8lion, flllllbq condition, noise in control VIM, ~ drop IaOD the: YlIlvl:, I«jUeftCcd
vlllvc~mmI, viii.." pair'l, valve Iinc.1rizcr, Iclllin¥~ of lIWLilillJ)' valv. hiWl
•• IIJI'Il& hip Imp ••uture ~ee control VIM, ImtaIled raageability & vi~i1y comc;.tion
for coolrol valVt:I, dilTllRUlltype oJ ;M;1wt!ur'1&. Iht:lirdcldgnmg.

UNIT: D (80010holn)
Digital twdware delign far prues. COfttroIsystem , IIUdyof PLC, architecture &

JlI"IP41,K.t.ingof PLC, <kvelopmem: of ladder diagr:Jm for VllJ'iws procel9~ PLe simulator ,
lDtamcin& of PLC with procell, ItUdy of limit switchCl., rc:!.Iy's.

UNIT-lli (BooIOhow-s)
PmonI1 computer in pucnI c:on1r(It direct digmll oontro~ di.tributed C<'Iltrol ~tem,

advanced proctSS control system, DeS configuration, application of DeS in industry, data
highw.y.. ficldbw., multiplexcn It remoce leming terminal units, 'upervisory control &. data
acquisition &yBImI

UNIT-IV (8 10lOItotn)
InJtnimCIllalion in bauanIowI boation, intrinQ; safely, cmc:t¥Wl;y !lhuWown, uil we

dmp, microelectronic, mechanic.l mtcMlI, 110 bardwllR, Iingkl loop procc.. OODtroUen&
Iiplllillll;lIliuIl, ilmIucWurs, CRT dDplay •• printcn It t.JIlt;In.loI" inlclfilCC in DeS.

UNIT-V (300 lOhoun)
App~tion of SCADA , PLC , DCS .I: open system tOr fOllmving p1llnt-
i1)pBpc:r&: pulp b) G1llII c) Distilatioo d) Cement c) Steel

BOOKS:-
I) Mic:l'OpmCeIsor baled proccaI control
2) DeS for industrild lIlltomIIion
3) ProgralilJtlllble Logic controDcr
4) 1mI'm'" IIIIoml1tion
')PLC
6) ADiIJysb & delign of pneumatic: systcma
7)i\pplied tnlltrummtmon

Prac:l:lrafs:-
Sludl:nlIJ m: eJqlcclcd 10pl:ffOlIIl minimum eighl eltpCrirmlpb b&lIcdun a1x.we lyIJabUll.

Term worli::_
400. weiJhtagc tOr lheordical pc:rlOnnanl;c in claIlImOID .I: 60% ~ fix" practiCll1
pcrfOiliilJnCC.



,
SUBJECT - PROCESS INSTRUMENTATION

TEACHING SCHEME
LEC11JRE:~4hrMveek
PRACTICAL:-:I b~week

EXAM SCHEME
THEORY;- 100 mark.l
PRACTICAL:-15 maru
TW:-1S marts

l.

lOOT.1 (RmlOhnlml)
Procen Cha:raetcriJtics :- Types of process, 5tep analysis mdhod for finding time conBtInt

(Of !lingle &: two clp8City pmce!III, pm:ent oomptete &. inoornplete melhod, mu1ti_~ty
l)'lItMl,
Fmding control mode_ by .tcp analyeia,controller adjustmem. based on ~tion curve, PID
00ntr01lcr tunning, dead time, d:ynamic elemcntll in control JoopII.

UNIT-D (I to 10ho1IfIl)
Linear controUcn:. Ptorfonnmoe llriteria, dillturbanoo model baKld PI[) controlkr,

inlmlpful8 11K;control loop. dcIiBn~1JIl of digital contro\ nonlinear C~DNIltsin the
c"-od loope, fIOIAA!car phase .hiffing element. t nonlinear elcmcnts in cordrolloopll.

UNIT-m (ilolOh0w9)
Anatym of ~ome COUQliOll loop.: - Flow control, pre!JlIUIC n;gulation, liquid 1evl:1 &

hydJaulic R:lIlIIlllnCe, control of composjtion, leDlpCrature oontrol, inlcracticm & decoupling,
..,11Ilivegain anlllylti.., ~ to ".Jculatcl •.••1.rM gil;", effoclll of mtoracti ••••, deenupling.

IINT:r_TV (R to 10 hounI)
Multiple loops .Y'tcm ;- Foedback, feodfurwora, cascado, multiple output control systemll,

fIelectivc~l syatem, adaptive controlllYstcm, ratio & qilit range cantrolll)'Stems.

UNIT-V (8tolOboun)
Batch pt'QCCllllcontrol :- Special R:quin:mrnta of batch procc!IS, aekcq controUcn for

batcl, process, integral windup, batch reactor, batch djstillation, program control systcnw.
Mlqentilll control sylltema, Introduction PLC progr""Ming Imguage.

BOOKS: -
1) Process control systems by F.G Shinsky,McGraw Hill.
2) IDIlrumcnlation tOr proce.RlImeasurmtmtfl &. 00DIr01 by N.A.Andf:rIon.
3)Prc~eBJ coulrol by Liptak.
4) Batch cootroll)'lkm by T.GFtshCf.

PrKtlcal:-
Studc:n1ll of cxpccbJ k> pcrfotm Maximum R cXj"" ;hlC(ll bailed on abow II)'n.abwl.

Term work:- .
TW ill baaed OD40% weightage for theoretical pcrfonnmce in cJaIl8I'OOJ1l&. 60% weightage for
practical pc:rfonnaQl;c.

Seminar (oral-SO)
Talk IlbouId be dclcvcrd duringlWadcmie __ tcr on topic8 .lected for llefliliw. Seminar ••
can be based on 1at~1 development in tech.. I liUI'VC)'report on particular lndu!lry. 2' mmb sbould
be allotted by intcmal guide ba8ed on dfodll taken for pmlClltaUon of IlCnlinar WUl"k durins
academic sm\eIllCf. There 2S Jbatb should be: consider by the eutnincrs. Probably IJlcR should
bo:lL~ cxmJirn:rs. One CJIlIlIIinc:flIbuuld be guilk.

- ..=-..

,



Elcetivc-ll
SUBJECT: • FIBRE OPTICS & TELEMETRY

T•• thtng Scltemf
L«lu.r.: -,. Holan I W.k
PnIctkaI: .2 Ibn I Week

Enmlnld.ktn SdIeme
T'btluf"y: - 100 MlIru
TW: _IS ••• rks
P.-.diQl); _15 MaTk

UNIT-I (8to 10hours)
lUy TbearY of ~ twl intcrnIl m1ection, vcepCance angle, IUAZJm'ical aperuc

Elcct\l:llTlaglletic mode: 1bcory of optk:a1 JlfOPII'Jmon mode., cylindrical modc:s, mode caupUng •
IlCP- itllklx, multimode & _c mode fibcn. RJadod iDdcl' fiber.

Los~: • Mztcrialab!orpt1on, linelll"!cattcring nontinelll' BCattering,bending !o!IM:1,
Inlennodal di.penlon, material.l; waveguide dilpcnlion, IllOdc:l noise polarizatiOIL

UNIT-n (Ito 10boW'S)
Optical ~.: • Jnl;-sc.ccnl Lamp. U;IJS Ua lilled Iaropa, U- ~ Lamp,

different type of LASER (RUby, He-Ne, CO" &; semiconductor)
Detr.cton: _ rhcrmaJ., UV dcleclOn. photO erniuirc photocoDdol;tiYt (bulk WN.,

pbotodiodc, jAlOluttatlli!ton, photo FET, LASER etc.), PhotuYOttlic sen.lm, photomUlriplca.rubc,-""-UNIT-TIl (8 \0 10b0llIll)
Fabriution of tiber optic: _ Material conlidention, Methodt - lnBide, 0ulBide, LltCl'll~

and rodaI depOsition, dlffcrerrt fiber drawing proecuefl, couplers &; splices
AppliCldiom of tiber optic: • Holography, EndoIropy, IJiatanC.c McuuremerU,

Disp~mt mc~nwnt, Laser printing,data cmmnunication,kl-~I mcasUlcrllcnl,
1hellllOlliClu: ImIOC, fImv mcuurc:ment. PrcIIurC 1Il~1 & vibration mcuuremcnt.

UNIT-IV (810 lOboUIll)
Modulation: _NlIOdof moduIaIion, Line. moduilltiOll., A.M,Frequency ~ of AM

wave, Representation of AM., Power relation in !be A.M. waw, Qcncration of A.M., F.M,
J)elM:ription of 1Yllten1,Matbematical "presentation of FM., frequency apectrom of F .M. W&YC,
omcntion ofF.M.

Introduction to P1llIIcModuIation,PUllc Modulation, PAM, PN, PWM

UNIT-V
[)etDodulldiOfl~ _ Tnnod RF. Reeeivllr, Sup«hettlJ'Odyno reol'ivor.

AM. ~: - R.F. Section &. CllarliltcriJticS, Frcqumcy clwJ8in8. &. trllGkin&Intmncdiat~
ttoquc:ncy &: U lllTlplifietl, J:>ctoction &; Automatic gain control, ExtelllliOll & aupemetcrodync
receiver.F.M R\ClliYU:• AntpliUKk: limiting, Basic FM. J:)eroodulatora Radio dcrector, FM demodubtm".

Comp;1riwn, Srereo PM Multiplex rcccption.



Boob: -
1) Seillegrated ckt &. semiconductor dlWices- Deboo (MG) Burrows.
2) Optical Fiber Communication. Principal & parch~ -Jo,," Senior. Prentice Hall I
3)Optic:nlFiber Communication -0 KeiiJel" • McGraw Hilt
4) Electronic Communication System -Kennedy. Prentice Hall
5) Conununication Systems - • A.D. Carlson - Mc GrIlWHill
6) Optoelectionlc - ThCO!}' &. Practical - Alan Chapple Texas lnstrwnenl

PRACTICAL: -
Students are expected 10 perfmm lIlinmnim eight experiments bued 01\ the above topics: •

I) Measurement of Numerical .Aperturs ,
2) Mea>lurt:mt:nt&. u",tm.
3) Charactenslics of LDR
4) Chilraclenslil;ll of Oplocoupll>!"
5) Generation of AM
6) Pulse Width modulation
7) Pulse Position modulation
8) Frequency modulation
9) AM reccivcr
10) FM receiva-
11)Diliplacernent mea"umnent by fiber optic
12) Data Communkation lIy fib« optic.

"ferm work:_
TW Is based on 40% weightagc for th~cal perfonnmcc in e1asllfOOm &. 60% weightage for
practical perfonnmce.

" Elective-II .•.

sunmCT: -BIO- MEDICAL INSTUMENTATION

Examination Scheme
Theory: - 100 Mllrks
PractkaJ: _25 :Mark
TW: - 25 marks

(8 m 10 J.mor.,)
physioloi)'cal 8)'Jtems, !heir

Teaching Scheme
Lectures: _ 4 Hours J Week
Praetlcal: -2 Hour.; f Week

UNIT-I
Introduction to gross anotomy of human body, major

Iltructute &. function.
CeD alIUcture, basic ceU functions. Origin ofbio-potennals, electrical activity of ceI1ll

(electrophysiology) Introduction to bio-rncdical m.tnlmentB, classification justifICation.

UN[T-D .
Tl"iII\5duI;crsforbio-mcmcal instrumentation and selection bio-medical ekctrodell.
CardioJoa,ical System:. structure of Iwart , rhythmicity , cardiac cycle , heart llOWlds ,

c.m:Iiac output, blood Jl"881n lMmu'CIDmt direct, .indire« ,spygmomanon1eler ,digitalB.P.
Cardio VllSl;Warinstrum~: ECG ,;k,;trod.:s & kads, ci:ndlOwtl triangle, ECG

qumtitiWiOll ,PC based ECG analysis.

UNIT-III
Paccmaken, ddibrillaton, Biotelemetry, Bedside monitors., lCU (Intensive Care Unit), Heart
Lang machine, Phanocardio-graph, pJcth)'MKlgraph, Artificiallddney, Blood cell oountera. .



"UNIT.IV
Cmtral Nervous !)'!IUmI: • The brain, Receptors, sensory pathway and motor !}'!ltem!. Evoked
poknticmal, E1ectroJl rephalogram EEG AnaJysil, EMG <Electromyosrapb)

Mechanics of breathinG UVeo2 trotll'POit bmv= fangs otlld ti'I8UCceO! , sp4'hlletcr
Artifieial Rc!Ipiration . '

UNIT-V
Imaging S)'lItema: • Xo1'zya.elacan. Ulraaonography, Mkl (~etic /{ellOlWlce1mIging).

-.ropy.
r:kctrical Safety :. ~'i8nificmcc of elecmul danger, phymlogical .affects of ek:ctr:ical

cunmt, ground shoo;:khazards mcthods of scddenl ptn'mtlltIDn.

I) An Introduction to biomedicalinstrumcntalilHl By Prot' S.G. KAHALEKAR
[SadhIlSUdha praka.'lh.m, UNO.3ISt!3, GUI'UlluMa Rood N;mded}
2) BklmedicaJ.1nstrumeIIUtion and ffiClUU£erm:nts by CrornweD, Pm.
3) Hirndbook ofBio--McdicallnstrummtiltiOll by R.S. Kturndpur T.MH.

Prartttl~:-
Students are expected to perforna mirtimwn ei&hl experiment! ba8c:d on !be above topic.

Practical MaD bated IJPO{IoralIf"lIctica1 perfonnlU\CClon the practical condnctcd during thcl tcnn.

Term work:.
TW ial based on -40% wcightage for lhcon:tical pcrfomunce In claasroom &: 60%

weightage for practical performance,

Elective-II
SUBJECT: .COMPlITERNETWORK

Teac:blnll SdIe •••
Lectne5: 4-IIoum wnk

Jo:urnlllatioll SChtlIll!
Theory: - 109 marks
TW: .15 marb
PT8ctk1ll :_ 2!'imarb

UNIT-' (RtnlOhflOl'll)
Introduction 10 computc£ ntw . Uses of computer nfw. Networking concepts of protcwls

RCJIlOR.-:cClllprotocola,.mat Line In1t:mct protocol {SLIP} > Point to point ~l ,PPP}
Layering corn:cpt in oomp nlw . Need for stmdardization, ISO KVCII bycr model Terminologies
& Dc:1inatioIJ.

UNIT-II (8 to 10bounI)
Network HJVicos.t. primitiWl. VllriO'Ut tcrVicce provided by nIw. Romore AC«Sll

&:niccs. Data I.lW: layel.' lk.--finiqucd &. 8COpI!. I:lo&igll iBSUCI BarUill& tcc1llliqUo:;~.En'Ol' oontml,
Flow~Ilink manaeemmt.Eumple. of data linklayer,

Data Link protocols, sliding window protocol one bit sliding window pntoco~ A prolOCol
ulinggo back lICkctive repeat l'r«ocoI. pcafolmaocc impact of Iliding window.

UNIT-IT! (8tu IObuurB)
Netwnn: topoklgy, RlM, ring, star &. hybrid tnpolngietl. Medium accellll oontml ntethods

rm LAN. CSMAfCD. Tobn ring n:gisler 8WK1ards. SlatH; &. Dyn<UDicalloclltiOll or o.Jwrrwb
billerent 1lCG_ pn1IOcOl~8_ networkll.



,

UNIT-V ' (3 to lOhoun)
Charad:erilticl of N/W Fault tolerance, .Rcmorc acCCIB .cr'Vices provided. multiprocessor

sllJlPOl1,Diagnostic caplIbilitiea R~8ource rMnlgt:rnmt capabilitics file tnnsfer proroeoll:lectronic
mail & uk llpplWatiuns Ink:melwmkin& ndwmL IlClOurity. Dala OOIll(IJWlWn Icclmiquci
cryptography.

BooD:
1) Computer Networks • 1\.S. Tancnbown .2nd Edition
2) Local Network.. An Irumdu&tion =W. slal1ing -2nd editing
3) Locid /\nIa. Nctwmks. Gmcr' Me Oruw Hill
4) Computer Networb protocol!, IJtitrIlIaWs & Intc:rfacing. U.BIack

Prac:Ueab: -
8tudenm should pmform nrlDitnum of eight e:qlCl'imefltl.

Term work:-
TW is based on 40% weigbtagc for lheoretieaI pcrfurmancc in classroom &; 60% weigh. for
practical performance.

SUBJECT: - INSTRUMENT SYSTEM DESIGN

TEACHING SCHEME
LECTIJRE: - 4 hnlweek
PRACTICAL: .11m/Wftk

EXAM SCHEME
THEORY: - 100 IIUIrks
PRACTICAL:-15_rD
TW: -15 mal'b

UNIT.I
ISO, design philolKlphy, types of design, design mclhod ,OPtinW

scientific method analym, general. tI'lIllSducer design COIUIidcJation, tcwtin&
""lecti<m criteria nf tran.dn=r.

(8 to 10 boun)
delrign selcmon.,
of tranlduccr &

I JNJT _n (Ill<> 10 •••.•••••)
Design of RID, thcnnocouplc, thernil/tO( based tcmpcnturc system, design of

di!IPlaccmcnt mealW'Cnlmt I)'ttem uaing LVDT, potentiome1a:,uDrlllOnic 1ranslIucel: It complete
Bignal conditioning circuitll for above temp. &; displacement meallWellmll system.

UNIT-Dl (8 to lOhoun)
Design of orifice. rotameter, venturi based trow system &. signal cooditioning circuit for

.bow: B)'lltmn, design of level &enIIOf&; itt signsl conditioning circuits, design of pre:!$ure gIlUge,
diaphragm based pr.;~sur••g,aug••likc Dr transmitt ••n, study of smart l:l"arumitM.

UNIT-IV (8 to 10hours)
Studv of indicalOf5, recorders, lIIlllUCialoni& its 5~ conditioning eel , moniIor tOr

in~tion sytll:ern control panelsdesignconsideration, rdiability, MTIR,MIBF.



"UNIT_V (II tI:!.JO how'i)
Ptintro cirouit bom'd dctIignguidelines,generalWilijlOiiClll byout sch~, ~d syztmI,

PCB titt, mcchmi.caIltm1 •• dc:sian roR for enalog & digiW circuit PCB'S,1ina1c &. muhip1ayw
PCB',

BOOKS:-
I) Applied 1natrulnmtation
2)t'rn delIign
3)1 ip«Jk handbook
")I'roCea~
5) lnIlrumentmon

by •••••••
by ••••••••

by C.l>...Johmoq
by"""

Pnc.1tnJ:-
SIiKImIwillpcrI~ minimum\light CXjlC!iiiUalibutld ClII»bove IY~.

Term work:-
TW is baed OIl 40% ~ for ll""IIelica! ~ in ehlllluodl & 60% ~ fill"
pactical pafomla:nce.

SUBJECT: - PROJECf PLANNING ESTIMATION & ASSESSMENT

TP'ACHTNG SCHFMJi:
LECIURE: - 4 bnlwftk
PRACTICAl.: _1 h""'_k

RXA.M Sf'ffv.ME
TID:ORY: -100 marks
TW: _ l!1i••••••b

UNIT-I (81OIOhoun)
Project implemcntlltion &: COlI estimation:- Activity \Tne8 documents, manpower

planning ,project time Ichedule. COlI bcada &; cmm.Don.
Project engineering <\ documcntatiOtl: -docmncn.! !Y*m. lItmdml lI)'mbob & legends,

procen flow 8bcct, P&I diagram, OOQIroI ICbcmatiC8, instrument lilt, intorktck di •••. -. plant
G.A. diagram, powaIair d18tributioIl, ~Ie engineerin& loop eehenudiei a: 1«min.u0ll diapmlJ,
inltaIlation IkClCh, bill of matl::rial, <:ontrol system documentatioll.

~_n (810 IOhoun)
Speciticalion, l:OIlfisuratian &. dctign ai!eria, lkigree of mtomation, manpowGl"milch;.

imtrumml lIpCCification Meet, area of cJaSlIificati<nta: in!ltlumcnl selection, control lI)'Btcm
~ including CODIroipancl:s, PLC'. &. D.C.S., IIIb S}'IlCnIlI & integration, conl'igumdon
••••••••
UNIT_Of (11mIOhounl)

CENTUM CS 3000 inlcgr.ed production control sylfCll18 owrvlow, system configuratlOll,
humaR iRtcrfacc Itlt:iom, field coatrol Italiooa (PeS), Itandard FCS, cortlpKt FCS, I/O model
ncIl,networb, V-nct,ctbemet,fleldbUl,rcdundmcy &: reliabflily, opalting &; IIIl:IDitoring
functiom,eommm opcrationf; &. monitoring fUnction, Itandard opcmion & lIlllIIitoriq wiDdowa,
opezaliofl & monitoring support function., system tMintmance function ,trm.d function, open
inlMi.ce (opdoo.),FCS data setting, aratJIlic web diapt.y:ftmction, coofiauntion of FCS con:troI
fimctioD, IIUb ~ communioMion fimctkln , enginoering, oonfigunIrioo, mginoetins
ctl\Iiroumo;nt,.:DM- Pro.:cdurc, standard cngg. FuD..'1ion, talt function, utility function, 0ll1b::
maintmanee timctioD., RrnOte maintenance, baSch man.agcmcnt 1Unctiorl •• ~ fur • DCS
for batch proccu, main t'unctiooof C,S. ~h 3000 packagc.

,



•

UNIT-IV (IIto lOboum)
Pmjoct monitoring &: control; .PERTICPM technique$, project bitr chilrt, Imdwing

proecdurc, bid evaluation & pI'OOurement procedure, project co-onJination, multi agency
intenctiorl. .

. UNIT_V (8 to to hoon.)
Test procedure, uwallation A commillllionlng :.Factory acccptanco &: aile ilC(',Cplancetest,

inJpc:ctifm repad &. checkmt, inltlUation &. lKIR1IIliMioning.cootrael ecltedulc &. lite activiliCII
upto handovcr, post instaDation maintenance, gpaul management, armuaJ maintenance contract

SHEETS: -
1) Symbol
2) Indclx sheet, inltnlmont schedule sheet
4) Spcocificalion&. houkup
6) Pmeeu tlow llbcct
8)Control room layout, D.C.S.

3) Loop diagram: -temp. flow, JlrQSUrc, conductivity
5) Ml:l;hanical Ilow !lJweL
7) Aetuat wiring panel
9) Configm.:rtion of CIlNllJM.3000 8}'lItern Along
wilbjoumal

Using HTML or JAVA you can also produce the above shcelll, ck:pmding upon !he fiu:ililics
lIVailabk

Visit to pr~S6 plant J.il:e refinery, food proccssin& industry, prOCCIlll based
instrumentation like energy, tborma1, hydro, wind power (pnlparation m report inlo the journal),
amwying of activities like critka1loops, installation, commi!lllioning.

Books: -
1) Hl'ML book for practice.
2) Andrew Williamcs Vo1-2_
3) Inlclligcml SMAR manu;l1 oJ Rousemounl, TalAHom:ywcU
4) CENTUM CS 3000, Infegratl>d Production C(/f\troi ~mn Owrview YokogaWll ManUllI

Termwork:_
TW is bued on 40% weightage for thcoretic;al petfotrnance in classroom &: 60% weightagt: for
JlfllCticalperlQmlance.

SUBJECT: • PROCESS MODELLING & OPTIMIZATION

TEACHING SCHEME
LECTIJRE: - 4 bn./week
PRACTTCAT.: - 2 h""~k

EXAM SCHEME
TIIEORY: -100 marks
PRACTICAl" _2~Plllrb

TW: - 2S marks

UNIT-I (8 to 10hours)
FWlliamenlab of chemical plOl:ea!ldynamiCll, continuity equation, equation of motion,

transport equation, equation of slate equillibJium, chemical kinetics.
Solving mathematical modeb for ICrics of i&othmnal constant holdup, 'Va1Ub1ebokl up

CSTRs, muddling ofnon-isothennal CS1'RlI, mcdcUing ofOravity flow Tank.

UNIT.II (8fo 10bonn)
Solving math..:matical IIll:HkIs for single COllIpl)m.-'ltva~. modeling of F1a.sb drum,

modelling of' batch RaCtOT, JllOdeIIing ot" binary dilltilllltion column, modcUmg ot" batch
dbtillation.



UNIT-Ill (8 to IObourl)
NmncricaI me1ho<b ;- Newton RapIOn m~od (linelll &; nonlinelll tlqUalion), Euler's

-moo, ICOODd oroc,. Runaa kuua mClbod, flU1b order Runp kutta JDCtbod, Adam BashfOJthmc:1Iwd.

I"rocco IdentiflCation ;- P1upo&e. time domain eyeball fittina of 4tep teat d4SI, line wave telitin&.
puI. teom& step temn& 0IHine idmtifiClllion.

UNIT-IV (llIoWbcxn)
NIlUre& ~tioJl of oplimiuUon problcnu, fonmdaTionof objective function --cost,

time vIIue of DICIney,~ of profItability, optimizing profitability.
F'rtting mockb to d.m elallSi&stio.t, building 1I1O<k1ll,fitting filnl:tion to mnpirie.1 data,mc:lhud QC leafi Iqllill"llll.

Ul'o'IT.V (810IOhouD)
SiQgIc v.aiablc optmUulion, nmItiv.wilblc optittrizatinon, linear ~ (lirnplex a:

Grllpbleal) Quadratic progDmrning. Reduced gradient oplimizatjon tccJmiquc"
BOOKS; ..

I} Procew Modeling, IIimuJlItian a: control fur chcmkal cnginccn. by W.L.I..uybm Mcgraw Hill
2} OptirniZlltiQn of chaniefi J!r'O«'!!JCS. by Edpr.t: Himmelbag Mcgraw Hill.
3}PractiClllproceu Imtnuncnution &.comml. by 1~ Maley Mcaraw Hill
-4)CbllmiclIJpt'OeC8S COIIIroJ - Inlroduction 10 theory.I: pneticc .byG.~ PrenticeHill

PndIuJ: -

b1Udc:ntt an: c:cpcckd to pcdonn lllinimurn ci(ltn cll;pCJimen •• hued on the .•~ ~
J) Newton Rapwn method.
2) Sclcond onb RUIlglI kuU,iJlmc:1hod.
3) Fomth order Runga kuttallXlChod.
4} Eukr'8 IlK:lbud.
S) Mode!Im,: of gravity flow tank.
6) ModclJina of.cries of i30thcnna1CSlR of COllIt holdup.
1)Modd1ins of vvUbJe holdup CSlR.
8) ModcIIingof FlInk Drum.
9)ModcllinaofIina1ccomponent~.
J 0) M<XIcllinz:: of Non i30dMlhfi t.'8TR.
II) SimuJatiOD ofJeast 8QUIrt: mc:thod.

Ttli'm work:_

TW ill bated 00 40% weightagc (ciJ thcon::~1 pcrfonnaQCCin c'-aoorn & 60% weigh•• for)lQcticaJ perl'onnllDCC.

IndUllitriai Visit (TW25)
The students are expected to visit two industry out of this, one should be combined

visit of whole clus, to a Pl"OCelI8 indu9try during academic tJemellter~ visit should be
of 4 to G students group to- electronics f electrical instrument mfg. industry R&D
establi!lbment , eQ!lsulting firm, nlltionallllboratories eet During winter vaeatron, The
student should submit a report of infonnatiOll collected during their two visits two teachers
IIpptJintt'<! by head of institution should evaluate Report.
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"
SUBJECT:~NEURAL AND FUZZY BASED CONTROL SYSTEM

Tl!lIdtlng .cbern"
Lectures:_ 4 brslweek
PtKUem :-2 brs!week ,

ElUlmiDftlon M'beme
Theory :_ 100 marks
TW:_2~marks
Practlcal:- 25 marks

UNIT-! (8m lOhoun).
ArtiCicw neural. 8)'l1l.tm!1:- pn:1iminme., fLmdamentai CUI\l:qllll& moclc:14uf milicilll oouraI.
IYlItem,neural ~OI'b lMrningrnln, Hebbian, perceptron, dCltBWidrow.Hoff lcllming rob.
Single layc:r pen;eplron dllssilicaliun ;- clasaifJcalion rrJU<k,1,feallJnl8 & de;;i~iun regiurul,-lraining:
&. clllllsffication Ulling dillCrcle pcrcepfion, algorithm &. exampiCll,singlc layer continuous
perccptron networks for linear separable classification.

UNIT_II (81010hOtml)
Mu!tilayer feedback work networks:- Generalized della learning rule,feedforword recall & error
back-propsgation Iraining,lcam.ing ["cluf'.
Single layer feedhack networh:- basic concepls of dynamical systems mathematical foundation
of discreTe lime &. gradient type Hopfield networks, tmIt~ient respoD!le of contimlQus time netwmk
solution opllllli l.iIlion problems.

UNIT-Ill (8 to 10hours)
Neural network in control system:. neuro-oontrol approaches ,training algorithm, evaluation of
mining algorilhm,. through ,imulation , ,clf luning ncuro-<;onlrol scheme, Klf tuning PID n=
conlroll~r, lll;uro-conlrol "",hmu: fc:ed wallll bath ienqJl:rd1urc:conlru18yll!~m .

UNIT-IV (8 to lOhoLI(JJ)
Jntroduclion of fUzzy conlrul:-introduefion' fUzzy control from an indu8lrial
~clj;"'e,mathel1latical of fuzzy control fuzzy IICIS,fw:Z)' retatiom,approl'im.1tc reasoning
representing iI Se! of rules.
Non lim:ar fuzzy control:- The control problem, FKBC allnon linear transf~r c1cmrnLPID&: slidingG mode l)'Pe FKBC some typical application offuzl')' based control systems.

UNIT-\' (8 to 10hours)
Fuzzy knowledge based contwller FKBC design p.1famcters;-StructuTe of FKBC fuzzification and
defuzzificalion modulI:, rule based "hoice of variable and COIlIenIsof rule •••derivation of rulea,
data based choice or memt>crsJtlp 1UncUon ana scaling IllCIOl'lI,C1lOlce or 1IlzzIt1callon,
dduzzification proccduJe.

BOOKS:_
1) Introduction to 8l1meial neural syslems_ J.M.ZURADA Jaico PublicaTion Houte 1997.
2) Nl:ural rn:lwod.8: compn:hCIlllivl: foundalioll. S. IIAl'KIN. Mi.Millan Colk:gl: Publillhing

company inc. 1994
J) Neuto control and its application S.OMATIJ, M KIIALID, R.YUSOF.' Springer-
Verlag,!"odon Ud. 1996.
4) An introduction to fuzzy control D. DRlANKOV, H. HELLENDOORN and M.
RElNFRANK. Narosa Publication HoWlC.-tot reprinll997.
Tcrm'll'Ork:_
40% weiahtage for theoretical performance in cLassroom & GO'tOweigbtage for praclil:al
perform~e.
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