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UNIT I
Work Study : Productivity -Concept and objectives of pfoductivity 

^ 
Ty.1:^1t^:l

;;;";;;t: iactors affecting productivitv Tools and techniqtres to rinprove

prodtrctivity, Measuremenl if 
' productivity Work study arld Inethods stirdy

Definitions, objectlves, steps in method study' process cltads' stnr'lg diagrattt

rnotion study, micro motion study, SIMO Chart 
[9 Hrs ]

tiNl'l'll
\!orlitneasttrement:Ob;ecttrr:stlellrritionsl()l)\\ill(hsltl(h\\oflsltrttplittr'l'\ll'
l\l'l Nl & '* ork l'aclor tttctlttrrl

;;9;;;;;; : bulectives, Human factors. in Enss ' Man tnacnttre

svstem, Display out'gn' design controls Principles of motion

"tonomy, 
work Place design 

[s Hrs ]

UNIT III
ii"nti"V.rt: Objectives, Principle' Types of plant layout Material handling'

Obiectives Principles 
"no 

,"L.iiln ot'material handling equipnlents' Unit load

concept, material flow pattern. 
t6 Hrs l

UNIT IV
ioie"asting : Need for torecasting classlficatioll ol

rurdomental 
-technique' ttme series analysis least

i"?"gl ;"th"d' exponential smoothing method

7ME1

UNIT V
Production Planning and

)PPC, tYPes of Production
Value analYsis and value
arralysis. APPlications in

PROOUCTION TECHNOLOGY. II

forecastir)g nietlrr.rd s llke

sqLlare method, frlovlrlg

[7 Hrs ]

control :Definition. obJectives of PPC funcllorls ot

Engtneering. Introductroll steps irlvolved rlr vSltle

Manufacturing 
[7 Hrs ]

uNlT Vl
Maintenance: Objectives' Types pf maintenance' preventive' predictive' break

down maintenance Reliability and maintainability analysis Failure data analysis'

reliability, MTBT, MTTR, Batch ttrb curve' series parallel and stand bv tiTiill 
'

RIi,('OI\'INI ENDED BOOKS
1. Work studY bY ILO

2. Motion and Time study bY Barnes

3 Ergonomtcs - Mttrell

4. PPC - Jain & Agrawat

S. fnou.ttii Engg 
-and 

Proiect managbment by Mart and Telsanq

6. Rehability Engg By Balgtrruswami 
.

7. Plant laybut and Material Handhng by Janres /\ppre



I
7MEz ELECTIVE-I INDUSTRIAL ROBOTICS

UNIT I

.\Utotnalio iurd Rob()lics. l{0trot arLtlonr. c()nligurirllorl ol lobtrls l()rtll ll{)litlloll
seltetttes. tttrtk rOluntt:. lllllrl(lttctloll lo Iniurll)tlliltol l\ltl(lllilllcs. l)oslll(rll lel)lesellllltl(rll
lirrrrard ancl rererse triltrsli)rnlations ol n l- DoF l|'ltt. rt .]-l)oF lttttt ttl t\\(, (llnrensloll. il

l-l)otr lrttt rn lhree dinrension. ltornoliencorrs lrirrtslirrttrtlit'rts ttt tohol Ltttt'rttrtlies. l)-ll
noliltiOnS. Solring kinetnaliCs equiltions. inlrotlLrclion l() lol)()l llll]l (l\lliltlllcs

l7llti I

UNIT II
lJasiC confl0l S) Slen1 nl0(lcls. sl('\\ Ino(i()n..irrittl-tttlctP,rlltt.'r.l ttt0tiott irtl!l jlrilr!lllt lrllJ

tllotintr- controllers like otrioll'. proponionirl- Irle!tirl. t)roP('rliotllll Iltrs ttttclltltl.

pl0portional pltts deriratire. ltropolti0tritl llltls llltcgfill Pltts tlertrltirc
l7t lrs I

ttNn'il1
ll.ohol aclultiotl and l-eedbtlcl conlponellts- positiott rttrtl r elocitr

Prrrrer tr tstttission de\iccs. nlech licll -uIrllpers. \llctltllll ctlps.

lrrllrcsrrc utippcts. pllcrrrl'litllc. elt'ctlic. hrdrltrlic lttrrl ttt.'eltrtttcltl

t:orrlrrrl si!ttirls lo entl clli'elots

UNIT IV
(ieneral considerations in robot nllttefi0l hlrrtllinlr. Ill lcrilll tlittlslcl rll)l)lrcilllr)r1s. llrcl.

and Place operations. prlleti/ing ilnd relotcd ol)eftrli()|ls. rlrllcl]itlL'lolldlrl-! ltltd t t t t I I t I t t I t t t t '

tlie c0sttng. plAstic rnoltling. lbrging- rnachirtirlg ol)ellllr()rls stilrlll)rrl! |ltcss ,'Petrrtii}tls

t|slng robols 
ls llr, 1

[,NITV
tlse ol'rOl)ot in SpOt rreltling. COntilluotls ltlc ttCltlttlg ll)lil\ CoilItrl!'\ llolltrls.ttr

Assenthlr Operttions

sc s0Is. lleltrillo ls illl\l
nrasnr'lrc r.r Irl)pcrs.
rrrr'llrrrtls Lrl P.rrr t't lrttl

lri I lr:, I

UNIT VI
l{ohot eell lirrotlts- nrulltplc lob()ls xn(l ttlltclttttr: tttlctlitc..' ('llldl c(tll\t(lrrilllorls

c.:ll tlesigtt. rrork cell crlttlr'01. irrtr''tlocls. errof (i!'l('Lltotl rrrr(l t'ctr\L'r\

eontroller. robot cl cle tinre'ltttalvsts.

lT llrs I

lll \\trll\
urrtlri'll

lfillt: I

TEXT BOOKS
1. M.P. Groover, M. Weiss, R.N. Nagel, N. G. Odrey " INDUSTRIAL

ROBOTICS', McGRA -HILL INTERNATIONAI-
2. Koren " Robotjcs"



I
7ME2

UNIT I

UNIT II
l)esign ol'single Point ('urting Tool

ELECTIVE - I 't ()()t_ t)ust(;N

Theory of metal Cutting
ll)ll od tlclloll. 

.lVlechanics t,l'cltill lirttttitlrorr - ( rr irrg t()Lrl nr:rlclirl\ srrr,lL.'()1rt c.ll.l!,
Ittol. l)esigtlittion ol'ctrllinr lools. ,'\SA slslcnr. lnll).rtllrcc rrl"l rr.l ;urril..s ()rtlr.r,r,rr:rl
Ittke srstent. (llassillcalron ol'cutlrrrg lools. l-\pcs trl clrrps. ,lctcrrrrrrrlrtr,rrr ,,ti '11r.,;r'r
rtttgle.. telocilY relationship . lbrce rellrtiors. r\lclclrarrr's rr:on ( ulllr! r)(r\\er. []1!,1,\
consideration in metal ctrlling. Tool rrelr. Tool lili'. lirol Iili'crrrurra. i;rir,rl,l., ltlcetrir'
to ol lil'e. l\l nchineabilin

[8 Hours ]

l rtrnt lools- Introducllorr. 'l r pes. desiln ol lirrrrr rools
l)rrlls- Intlorlrrclion. 1'rpcs (ieoltrtln. l)csisn ol'tlrrll
l\lillrng cutlers - lntrotlrrclrorr. -fr;:e:. (Jconrc:trr l)cstlrr r,l rrrrllrrrl crrlL,-,rs
lic nrers. -l aps & Broachcs - conslructionlll l'elrlLtr,:s onh | 7 ll() rr I

UNIT III
PRtrss 1'ooL Dt'tstcN
lnltl)dtclion. Press operilltons - Blirrrlrrrq. l)tctctn!r. \r,tclrrrrg.l,et lirrillrr,.
Itinrrnrng. Sharing. Slillin!. Lancrlrg- Nlbtrlrnl . llenLlltr,.l)r:rrrrrr,-,

l)t'ess rtolkirrg eq[tipnlell - ('l:rssilicirtiorr. [{irtrnl ol rr Ircss. I'ress t(,rrl r(lurl)n)crrr.
ilrriugenlenl ol'guide posls . Press selection. press rrorLrrrr terrrrirrollgr \\'tirlrn! el rr
cutting die. Tlpes of dies - Srnrple tlies. inrer(cd die. c,rrrlioLrnd rlie's. conrbrnllron clr.,s
Progressire clies- Transl'er tlies. N,lulliple dies l)rinciplc ol nlellr cuurrg stll) r1\qsl.
clcillNnce. lngular clear.nce. clellarrce rliel c.rrsir.lt'r'irrg elustic r.ccorcrr. cuIirrr
lirrces. trtelhod ol'reducirtg cullinq lbrces. Die blocl,. l)ic' hlocl tlrickrre.ss. l)ic orrc'nirrl
lhsletling ol'dre blocl. hacl' trp plir(e. l)rrrrclr. l\lcrlroLls ol holrlrng, prrnclr,:s strippcr.
'-\lrlllrel: St0cl 511rp- sr0ek lurdc. Knock oUls. l'jilor\ nlinrkrrrr N r)i('rcrn!,tlit,rlr'sir:rr -
:\ ||t{lu at l)tIr.!.lr('sst\c drcs

UNIT IV
Bending Forming & Drawing dies

[9 Hours I

B-ending methods - Bending Terminology, V- Bending, Air bending. bottoming
dies, Wiping dies, spring back & its prevenlion, channel dies
Design Principles - Bend radius. Bend allowance. Spanking, width of die
opening, Bending pressure
Forming Dres- lntroduction, Types - solid form dies. pad type foflr ciies. c.rrrng
dies, Embossing dies, coining dies. Bulging dies, Assembty dies
Drawing Dies - Introduction, Differance between blending. formrng & drawing.
Metal flow during drawing, Design, Design consideration - RadiuJof draw dL.
Punch radius, Draw clearance, Dlawing speed. Calculaling blank size. Number
of draws, Drawing pressure, Blank holding pressure.

I6 Hours I



I

UNIT V
l;rrrgilrg Die Dcsign & rnoultl Desrun
l:rrrging Dle Design : lttttodttclion. ('llrssilicrrlrorr ol lirllrrrl rlrcs. Srrrr,lr. l))pressrr)rl
tlres. l\lultiple lrnpressiorr tlics. Iirrr'{rrr! disiSn l:rcr,,r\ - il,itl. tllt"r N cL,r.rrer r:rLlrrrr.

Pirrtirtg line. shrinkage & dir'\\ear'. niisruatch.llnish ullorrirrrec's. ucbs & rilts I'r'elinrin:rrr
lorurrrr olteftttion - l'rrllerrnri. etlrlirrq. herrd tn,. (lt.lt\\ r!, lllllcflrtr, hlrrcLrrrr ljrrrslrrrr!
crrkrlli Dic tlesign lbr ntaclrine lirrginu - tletclnrirratiorr r)l stock si./c in ek,sctl .t t,lrtirr
dre lirlginr.l. Tools lirr llitsh lrrtttrtting rt hole piclcrrr,-r. rrrltcrlrls t\i rrnrrrllctrlc Lrl'
lirrling dies.

l\lorrltl [)csi:rn: ol' Sirttple lth)\ l\'lr]Uhls lirr.\rlrclcs suijll u:i b(rltl!'s u[]\
l)csturt ol'sirrrple trro plitte lrr;ecliorr lrroultls. l\lotrltl i\lulcrruls

I S I l,'rrr: I

UNIT VI

l)esign ol'.1tgs ct lirtttrc - lrtro(luclron. locitlrrrl & cllrrrrplrr, - ;rrrrreipl.' (rl'i{rr:ltrr)t)
prirtciple ol'Pin location. loclting tlerices. ltdutl ol ittrgrrl.rr'locllr(rn. \ - Ioeirtron. l)ysll
Iocalion. design princrple lbr location purpose. prirrciple li,f cllntl)rnr purl)oscs.
ellnrgrinl der ices. design principles conrnr()n t() ii!s & lr\tures

l)rillirrg Jigs :- Design plirrciplcs.,lrill brrshcs. (l!'srrn prtrrl)les lirr tlrill [rrrslrrrr!s.
'lrpes ol-tlrilling.iigs - -l 

enlplalc ii-q. plirte t\l)!, ji!. ol)cn lrpe jir. srrin,:irr-r: lcirl jrl
llo\ t\pe .irll. chlnnel lrpc 1ig .liq ler.l

Nlrllinq Firlrrres :- Essen{ral l'elttrtres ol'it rnillrnr' lirtrrrcs rrrillirry rruelrrrre rrcc.
l)cstrtt prittctples lirr rnillinr lirturcs. lrrdcrirrg ii-r: & lirtrrres Allonlitttc elxntl)in-.
rlo\ rccs. 17 llorrrs I

TEXT BOOKS

1 Fundamentals of Tool Design :ASTM E
2. Tool Design . Donalcison
3 Tool Design :Pollock
4. Jigs & Fixtures Design and construction Pollock
5. Jigs & Fixtures Design Manual :Hernrickson
6. Jigs & Fixtures :H. B. Goroshkin
7. Production Engineering , P. C Sharnra
L Production Technology ; R. K Jain
L Fundamentals of Tool Engineering . Basu, MukharJee & Mtshra



)

7ME2 ELECTIVE - I SYNTHESIS OF MECHANISMS

ltNt't'l
Ittlrrrrlttclitttt lo kincntitttcs. l\l)cs ol-nlcchilltsnl. klrcr)tirlr(s s\lrlllc\ii. srr..rrit r,l lclirlirc

nrolt(,1 tit\L\ 0l'kinctlitlt( s\ltllcsts \\tlh l)tit(llcitl itl)lrlt!i'lt,'rrs l)1.'ric r,l lllttl,'rl rl;rss I

r'lltss-llehattt llardinc s rttrtutron (irlslrr'l !rtcr('n. (;rul)l.r i (rtjr('tl

l7llr'I

t rN 11'-t I
Introduction to position generation problem ,concept of pole, two &three posrtion
generation synthesis. pole triangle, Relationship between moving & fixed pivots
Four posiiion generation, opposite pole quadrilateral. center point &circle poirrt
curve, Burmeste/s point
l\lalrir rrrcllr0d lbr position gcncrir(i()n llr('blcrn. r()l tir)r rlrl \. rlisl)llr(crldrl t|lir{r'r\

[8 Hrs.]

ttNtT- l
Introduction to function generation problem, co-ordination of input-output link
motion, relative pole technrque. inversion technique. overlay technique, graphical
synthesis of quick return mechanisms for optimunt trar.tsmissiotl atrgle

Types of erlors, accrrracy points. cheby sher s spac rg trtldenstelrl s equatlorr
[7 Hrs]

trNl t -tv
Introduction to path generation pfoblem, Synthesis for path generation wlth arrd

without prescribed timing using graphical method Coupler cLlrves. cognate
linkages, Robert's law of cognate linkages.

Complex number method for path generation problerlt 3 precisiotr poitris

' [8 Hrs]

I rN t't -\'
Synthesis for infinitesimally separated positlon. concept of polode and centrod,

Eule/s savery equation, inflectiori circle, Bobbilier and Hartman's construclion
I 7 Hrsl

trNt'l-vl
C)ptimal synthesis of planer mechanisms,
Inethod, penalty function
lntroduction to spatial ntechanisnls, D-H
analysis of robot arm

Text Books:

powell's search method least sqtlare

notatiorrs. introduction to kirrernat ic

[8 Hrs]

1) Applied linkage synthesis - TaO D C

2) Advanced mechanism design - G N Sandor.
A.G. Erdman

3) Kinematics and mechanisms design - C H Suh
C.W. Radchifie



7MEz ELECTIVE - | tr |jN r1\\,."\ lt l-1._ t._\ Lri(;\

I rN l'I' I
Sular lrtterg| Introdttctiort. solar e()t)slilrll. rpceltitl rit\trii,u,l,,rr ,,1 ., l.,r L i(lr,.l,rr r l

& dcllirse rlrdiation. llleAsufr'DrenI ol's(,lilr rirrliuli(,rr rrrrtl r),cu. itir,, | | | . ! | r r I r I . , I I . \..r'.
lil(ll:llrotl qcollleln. SCrlttf lfngles. CslinllliOn rrl ltrcnrrr.'r0lt,r llttlt ,tl,rtr r.i\lIrtr,'l .i. 11 li.,:
surlilce. tilt lhctors

I l: lll

r'N ll
S,rlitr lht plale colleclors: Trpes ol'colleclors. lirltriLl l)rrr plrrlL' t.ollr'L.rr,r. ,,,i l
llgi.itirrs- tt'iu-rsn)iSsi\ itv ol'glflss co\e(s\slent- colleelol r-rllir.rc t.r rUlirhrr,, r,i lllrt r,1.i,.,
r:0llcctor. lin ellicien$. collector clllcrencr liletol : r.l ll!.:rt l.. r,)\.rl t.rrllr ,r.,,i..i:.
.ilrflil( cs. c\ itcu{lted Collcclofs. n()\ cl (lr'st!.I)s ol r r'llrrrt,,r

l,i;,;

trNt't ilt
('(nlcctltrating collectors. line lbcusing. point lirctrsirrf illd n()l li)cuslt* t\l)J. ccrllii
lccci\er colrcgpt ol'po\\'er rietterations conll)oun(l pllulrolie collr,,r,tLrr ri()ntliir't{,)r oi ll,
ll t rrttecttlrtlitt. colleclols
'\l)l)lrclllrors ol solilt enet!\ l0 \\ltlcf lruitlrrr!. sIrrr.i lt!:trItr' ..1|r,:,.' !irt,i] | ,tL\,lri.
t eli tlcrill trrtt- tlrstillation. punlping S<llnl litnrirc,.-s. \olrrr i,'f i..s .t)::ri ltrl!rliri ,r:'irr,,
eorrr ersitrrr. solar pholo- r ollnic:
Solar energy storage, sensible, latent and therntochen) ica i stoi:1,:J. :;r.)ijt l.,oirr:

I \ Ilt: I

IINIT Iv
lJitl!: s:- Intfoductiorr. bio uas gertelatiort. llrctl dt,rrr.' N Ilrrrrtrrrr, ilrLrrrr ir,,r,rr:, pi..r r.
lherr conslructional deltils. ll\\ ntillenitl lirr lir.r,.r: l r t ( , ( l r r r , r , , i r t.r: lL,.r .rll..r r, : ,

::utcr lron ol'l)io,qas tuld nlL'lh()(ls oI r r r I I r r I I I I r r r r r r r ' l\r 
', 
!its t-\fr,,lrl! Ih i, ,r,....1.,, .r..

\')1.+rlt'ritlr'rls lircl l)rr,l)ctltc\ rrl lrrr,:,tr. ill.t ulrJr\ilrr,,; ,,' t.,...., jir
Ittlt0rlrrtltrrrr. tclh(,(lr. (tl i,bl;rrrlrttg etr,..r.r:r li,,rr, irr.,irr.r-. I i I r : r | , 

. r . r r | , . , I

illlsrli(;itliorr. clitssillcatron 0l gasrlict.s (t c()nslrLtett('triil (letiIl:] i. r,nltili\ \)i rt:i:l;,,..tr. L

litel prollcrlics. applicirtions ol gnsilicrs

,.llr:.1

UNIT V
Wind and Ocean energy .-
lrower In wrnd. forces on blades, wind energy tlls:r pr r( itj,! {.1 r,.! r, j

con\/efsron stte Selechon considelation !.r'rnd deta 3n(: enf:rov .: c I 
I 

, I r : : : 
| . 

. 
, 
., ,r.. .

oomponents of WECS ClaSsiltcatton of WEC syr,ler't-! 5r,/():rr.rj. :.li1t r. I

fotars applications of wind energy.
Ocean energy: Introduction .- bcean therttal electr ic a(JrlvFrston or rrn , I

closed cycle of OTEC, hybrid cycle, energy from tides basic princil)'"s ol it(t,.rl
power & components of tidal power plants, single & double basin ar r;rir(t;irc.iri
estimation of tidal power and energy. Energy from ec6.;1. 6,;iy.',9 -1-,.-,.,,
availability wave energy conversion devtces



I

.r

UNIT VI
Geothermal and MHD power generation .

Geothermal energy: Introduction, classification of geothefmal systerrs vrrpi rri

dominated. liquid dominated system. total flow concept. pclrc)tlrernr.rr -i): !,[>
magma resources, applications of geothermal operationr-.rl {i en'rrr<in rrr:t r tal
problems.
Magneto Hydro Dynamic power generation. lntrodLrction prrircrpler, t.,r' l1l, ii,,
power generation, MHD open and closed systems. powet' orrlput ilon, ivir li)
generators, design problems of MHD generation. gas conductivity. seeji|g

l,llr'l

l t.:N t B()(f Ks

Energy Technology -Parulekar & Rao
Non Conventional Energy Sources -G D Rai

Irut DREN(:l: ltooK

(1) Solar Energy -S.P Sukhatme
(2) Solar Energy -Duffie & Beckman
(3) Solar energy engg.- Jui sheng Hsieh



sr

7ME2 ELEGTIVE- I PROJETCT EVALUATION & MANAGEMEN'T

t.rNlT I

Need analysis, market survey, characteristrcs of market s3l'npi': s'- r"-r
den.land forecasting. secondary data. accuracy conftciencr: !ev.-: lllli:erlslr'"

I' hrs l

uNtT lt
'l'ct:hnical fcasibilitl : Procqss sclcclion Lclcl ol'

technologv Appropriatc tcchnologv plflnt l()cllion.

( ior t. policics.

iiir'i

trNn'ln
llc6r1()nric t'cnsibilitr' : Cost of Projcct- rrorking caltititl attlhsti- lir,':ti etrsl. ui'..,ri\ i'l

liltatlcc. cstimation of salcs & production pricc fln hsis. Brclk cr,.'tr !xrttit. l)trrlr'r"litl cii';l'

A llo\\ slitlclnctrts. proicctcd balnncc slrt'ct. prr)i('ctc lll(,lil {: l\'{s rlirl,.rllirrl l)r,rl'tl"l'. ri

lkrlt rlttc rrl'rctunr' [)tscottntcd ;lartrilcl pcriud' ((rrl l)\'lr\'lll ilr; rr''ilr l litlli 'r'l(' ;'r\'

i" l1 .l

lrNtT lv
l,rojcct lrlanning & Conlr0l : C'Plf4- PERT. Oplintrtr|l pr,rjcct tlttr:tllotr. r(t,r(rr(c irllir(;rl!rrt.

trltd tirrL

, i-ii:r1

nsk analysis sensitivitt li ir,:rlYrr i:;

i7 rjft |

:lUt(ntllti(rl. pl:tttl caplcitr. il((lttlrlll!l

I'irlrtrptrruttl selr'r't it 
'r 
r & l\l(r(llrflllrlli

-|
tINI'I V
Project report : Preparation of project report.
Inethods of raising caPital

n
UNIT VI
Project review :

Initial review. performance analysis . ratio analysis.
environ- mental & social aspects.

sickr'te ss Pt oic,;l |ii'.ir\'.ll

[6 irt s i

RECOMMENDED BOOKS

1. Pro.iects, Prasanna chandra, Tata mc graw Hiil publishlrrel conlpany t-td

2. CPM & PERT, Shrinath, East West publisher
3. Projects, P.K. Joy, Macmillon
4. Engineering Economy H. G Thuesen. W J Fabrici(I .j,i r".r 

',i., - 
rr

Printce Hall of India Pvt. Ltd
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UNIT I
'l \l)es ol rnlrAplant ttillspOrt lg litcilrtr. prtrrcrltll gttrttlls t'l tttatctrrrl ltrttttllttr!'

ct;uipnrents. ChOiCe Ol' nrAlcrial hlndling equlplltcllt. llotsllllg c(ltlll)llrcrlt. iefj',\ l\l)-
hrdr.auliC 0nd pneUnraliC Con\g)OIS. general CltlttlrCtetlstics ()| II(,t:;IIt|:1 lllildllrr'es :lil!.r.(
luir4 orerhea6 equiprle'ts. gercrill chllrilcte.rstics ()t stttlrtec :ltlrl ,,rctlt,r.ttl f\irr,lrlrrr)rril

lr(l their applicalions. ttt,tni'lt',ctiott lo cr)lllI(rl ol lt.'t'tttt': c(ltrilrrrljtrl' 
i.: l ir I

UNIT II
liltrriblc hoisting applianccs lihe ropes rrtl chlltns. ''',-';|.1g,1 krl.l ellrtttt. t.'ilct .l',ltt'

sclection ol chains- henrp lope and steel \\ ire |ope. sclccll()ll ol'lr)l)cti. lilslJlllli!l (rl clllltlrs

Irrrtl ropes. different t\.1)es ol'loatl srrsperrsrorr ll;lPl|itttcc's. lireti rrtrd rtr"\itl)lc l)trll('.\
rlrl'lerelrt trpes of pulle\ s\stetns. nlUltil)le pttller srslettls ( ltrtttt rtttd rr)l)e:ilr-'rr1 cs irrrt!

sPf.ckets 
l lrr r. i

UNIT III
l.oarl hlrndlirrg AtlachnteDlS. stirrrdald lorgcd h,rDk hot,k rrctqltts lt,r,'i. [). i'rl]:') rrl :-'

prccc itttd clrsitrg ol-h001- ct.itn!i grab lirr Lrrtil t!rd Iri'r'i !t,ltrls. c:lltl,.'t i)!:rrtlJ ilt!!l rl rr ,l

irr.Li 
'lirtli,r'rs 

ind sidc tltrrrr' l)ael\el). crc(:llrc liltttt.. ttiitt't,.'l:. r'r ti'1,'t,r'rl1.t,irrir,lli ii
loos!: rrlillet iirls. clane illtlchnrenls lilr h0ndllng litltrttl tttrtl''t titls'

lT lli: I

UNIT IV
Arresting gear, ratchet type arresting gear. roller ratchet snoe bralies ilr''d irs

dtfferenf types like electromagnetic. double shoe type llrrtislcl' ol)er'?r(' i

controlled 
-brakes. 

shoe brakes, thermal calcul?ltiolls of shoc bt:li{es .lrld lr{ ' 'ri

l[tings safety handles, load operated constal]t force arrd v3rr:il)l€ fo Jf t;l r1'.;l

general theory of band brakes. its types and constrLrctron 
i l{.1 I ,r,. ,

lrNt't'v
l)il'lbrenl drives ol'hoisting gears lil.ie indirrdUll ltlttl cotlltttotr tllolt)r r.lrr\r'lrrr 5 't'i
r cchtlrisnrs trofellins geirt. tril\elli g nrech:nisrrts lirt nlr" tttr it,,l'.'..,r,,1 ,;'rrr. . I

--ir- ..-^-L ^--i..... - r_,,..,-,,^l l-." ",,hhDr-lr.,,1 ,"r,1 ,.r:rrrl,'r , I r'! . ,, .r 'L " 
, l ,lrUnrritr riils_ nrechanisnls lilr. llttckless. rrrhlrer-lrterl lttttl ,tltrrlr't ctlllr.\: r:,,)rr'l rrr.1,

lrolle\ hoists ind trolle\s- rails luld trittcllttll rrltccl' sler'ttlr' 'rlr Irlr' liri:r'!r' 1'-:t'
Ol)Lrlxlrotl ol'lroistirtir geltt tltttilt! llllllil!'rlt llt\rll{rll \'i'!llll! i1r! :lr! ir'
(lsl','rnlrrlll!' lltaLtnq t()tqttc lirl hr.ltsltrtr,' tttii.'ltltttlittl; lltt'e '1lL" 

t" '
\c[reltnrl lllr: tllotor rillitl!: iltld tl,:lcttttitlttt!: l)tilklllr tor(ltlc l()t ir'l\']illtlll
f.lc\\Illl nlcchn isnrs..lrh rrtl lrrllnrg nteclranrsIls. (lilulll!'rrtilf\ tr!'rrtrllcr]l

7ME2 ELECTIVE - I . MATERIAL HANDELING SYSTEM

Irirttdlrttg

'l'exl llook
I lvLltellills t{andling Eqrripntent- N. Iltrricrrko. Lltlt r'c I'ttttllrltt:r: \t:"t i.telrl:

l. N,lltcrials llrrndling Equil)nlcnt- \l [) .\le.,untlror 'rltt 1,rtlritertt,.,tt, 
"1.,.i..'t,

trNt'M
( larrcs rrith t.olAn pillill. critnes trillt I li\c(l l)ost. ltlt crltttu. riillr tr,,ll,". r'lllriel \\lrll

Irrllirrg h0oltr. canlile\cI cratrcs. eitgc cld\ ill()|.s. sltli'lt rl.tte,.r)1 .'i( \rll"t. l)jll 'rr'.
,l|ltIr ,,',,nt er,rrS Alrd tl)l.rll l)(t\\cl cillctlllllrr]rls rtl'tlllttl" 'lr1{l (r'irllirltrl! !('|1r1\"!!'|'

l)t)c tlli.tttc iltd h\draultc cott\c\ors. sctc\\ e0 \c\ol]. ltLrIlt.'ts. r'.rtL.lrrl.l l-"..1-l

Itrlttrrlrtctton to,{G\"r; aslteu rrtlltcriltl lllltt.lltrt:'. ''lJrtcr"' tr'" \rl lrti"'tI '' 'II'II'It'ii
l7 llr: I
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. 7ME2 ELECTIVE - I ADVANCED I. C. ENGINES

/ I rNt'r I
t Engines types and their operation

Introduction and Historical Perspective
[,NG IN Ii CLASSI FIC,\1'IONS
Engine operating cycles
Engine components
Engrne frictron, lubrication and cobling. lubricatlon systerrs
l;r'rctronal losses. blorr ltv losses. punrpittg loss

lrilctors l'lccting ntechiutical Ir'rclion
iri llr'i

UNIT II

,\ I [ror\{oTlvE l,-Lr lil.s
S.l. l:nginc lirels charactcrtsttcs
( l Engine luels characteristics
llari|lg irl'cngine lirels. LC engine lirels petrrrl. thcsr.'1. ( N(i. l,l'(i. \leLrlrrrl:. \ er.'trrlrl.

rrrls lirtrl srrpplr.s).Slenl. S l. []ngrne- ('ltrbrtrr'l()Is. rll(r(lclrr cilrl)lrr.l('r \l)ljl \ll'lrl
(lr rt:cl rrleclron.
(, 1[-irrgine: Fuet iniection purrtp. reciprocating rollrl.lircl irttcct.'r lli!li Ikrscr l) I

s\slcols. lircl distributrot.l s\slellls. 
I .fli: I

UNIT III
S I Engine
('hiu.Se ntolion rrithin the crlindcr srrill. stltrrslt. r,,trtttbttsltotl silt-rc:r. I I ; i t t t r' I 

r I , ' | ' I , 'tI' 'tI
.CrCliC ratiltiOnS in C0ntbtrStiOtt, igrrition lirndLrrlrr:lllllls. eotl\!'llll(rll!tl r!rlrlr.)ir :\:L!'rr.

abnorntal conrbustion. knock ltnd surl'ltce ignition. kl)(ljk lirtrd.rtr).'r'rr.tl' lt,tr.ltlr t r:"'
strpetclttrstttg itnd sca\ etrqillr.l ttr ettgines

l"tt'.';
I rNtl lv
C L Engines
( rlrrrbtrsti0rr in dircct And intlirCct ilriCctiorr. lirCl spr r bcltltr t,.rrtt c{'rlll)rrslr.rl! rll ( |

l.rrrit||cr;. igttitiotl dclar. itLrto igtritiott. F ctots allcelrttl tltlltr lll'tr\ rrl Irrii 1:r.'1r'111"

,\lrrroltrtal conrbustion. sullcrchargirtg atttl trtrlrocltlttritt'-'rrr rrrl'lrri\'

l-llr'

lrNt't' \'
Stratified charge engine, free piston engine, adiabatrc erlgines

Pollutant formation & Control

Nature and extent of problem. Nltrogen oxldes
Kinetics of NO formation. formation of NO:
NO formation in S. L Engines
NOx formation in C. L Engine
carbon monoxide and unburned hydrocarbon emissions in S I arrd c I erlglro+r,

EGR Particulate emissions. measuren)ent technrqtre

Catalytic converters, particulate traps. [8 Hrs.]



UNIT VI
Engane Design and Operating Parameters

lmportant engine characterstics, Geometrical properties of Reciprocatin0

engines, 8raie, Torque & Power, lndicated work per cycle Mecnarlical

effLiency, Road load power, Mean effective pressLlre Specirrc iriei cr)nsu ,r.rli.r;1

and efficiency, Air/Fuel and Fuel/Air ratios. vo[tmetric efficierrc y E rrq.' rc : t,,:i r,r,

Weightandspecificvo|ume'correctionfactorsfor|)owerat.dPfl'r-ie,rri..,S|i,...t.,
em,"ssiorr and emission index. Relatioslllp betv/een p€)tJofn I'lr rct' iJ3.'::)rl r( i!'' :'

Measurement and Testing
Measurement of friction power indicated power' Brake power' Fuel constln)ptlon

eir consumption, Performance parameters and cha racteristics:

ii,r',ra r1..,,"r. Enginc ellicicncies. [:]n!irrc 
'erl,rrrr;rrrc.' 

clra'rcrirr.lic.; \ rrrrrrl'', :

rrllectirrg llerlbl matrce chilrllclcrlsllcs 
i,r iiL i

TEXT BOOK
lnternal Combustion Engine Fundamentals - John B Heytrrood

iniernaf Comnustion Engines and Air pollution - Edwarci F oirerl

REFERENCE BOOKS

lnternal Combustion Engines - V Ganesan

lnternal Combustion Engines - V M Dontkundwar

iirternat Combustion Engines - M C MathLlr RD 5hartna



lt

{

TNlltJ ELE(]'IIVll- ll : FlNl'l'E l..l-l,llll.lN | ]ll,t t'lt()l)s
ttNn'I

l;ttttditntcntalsol'strcss&slrirn.sllcssctslrilnc()ntl)onerlJ.ilrcssrtr.rinr,.lirtrr)n\lll) ll,i li(

ronslitttts- l)lrtttc stt'css. Pltttrc sltirin.. tlillilurrtial crllrirlr(,n r)l r,lurlilrrrrr L(irrr|l.rtri lr:

a(luirltols. lrorrndan corttlitions- Sattrt Vcrrirrl's plrncrplc. r\r'\'\ \tr(.. iurr. lr,,rl

| 7 l-lrii I

UNIT II
FLr damental concepts of FEM -'Historical backgror.rnd, Scope of FEM in i.nqr.1

Applications, Principle of m.nlllUlTr_potentral energy Concept of Vlr'1rial 1,\,r) i
Raleigh-Ritz method. FEM analysis procedure.

Mathematical understanding required for FEM, Malrrx algebra & operalrons
eigen values & eigen vectors. Methods for solutron of srmultaneous eqLlatror'rs
like Gauss elimination. Matrix decomoosition method
('t'rrccIt o l' d iscritizat ion ol bodr irrto clcrnurls. tlcg,1a.'r ,,, lice,-lurrr I r i , r r , I r r r ,. I I I r rl.r.rL i.,1'..

ol l-l) &.i-D clcmcnts- tlisplaccrncrrt rlur,,lcls. cortr e r...rcncc rii{.lurerncri\. :llrlre irrrtt,,;',

('ornrrrcr-c ilt | [:F Solis alc-s

[7] rf : j

UNIT III
Finite element modeling & analysis using Bar & Beant elerTlent -::rirftness ntalr,...
assembly, boundary conditions. load vector. tenrperature elfects
Two dimensional plane 'b'1 1ss -Local & Global coordinatr') sysletD elerllerll
stiffness matrix, assembly. boundary conditiotls. load vector fott;e & str,'.r,
calculations

tBtlrsl
UNIT IV
Two dimensional problems using CST & LST -formulation of CST al' L:l T
elements, elemental stiffness matrix. assernbly. boundaty corlditrons. loa(i
vector. stress calculation. Temperalure effect

Axi-symmetric solids subjected to axi-symmetric loading -axi sytrrrnetrr,.
formulation using CST ring. element, stifiness matrix. bound3ry (:onditiorrs lc..i
vector. calculation of stresses.

in : r ' I

UNIT V
Introductron to lsopearanretric & Higher order elements lntrodLrciron lo
'Numerical Integration.

hrtroduction to dynamic analysrs. formulation of nlass niatru: tor irre-(|rtr€ir!r,,.,: 'i
bar element, free vibration analysis using on e-dinre r'l sronal i)ar elLrrtteIt
Torsron of prismatic bars using triangular elerT\ents 

i,r, ,. : i



UNIT VI
Steady state one dimenstonal & two dimerrsicrnal hi:el cono:r, oi.l
usang l-D and triangular element respecttvely

Programming aspects of FEM -Algorithms for, reading Finite Elenrent modeti g
data, formation of elemental stiffness matnx, formation of elernental load vector
assembly of individual elemental spiffaness matnx into global' stiffness' matrix
assembly of individual elemental load vector into global load vector applicrati.)r',
of boundary .conditions. solution of equations. deternlnataon of stressesl :Irri
strains Pre & Post processing in FEA

i ti fir sl

TEXT BOOKS

1 . Introduction to Finite Elements in Engineering -T R Chandrupatla & A D
Belegundu

2 Theory of Elasticity -S.P Timoshenko
3 Concept and applications of Finite element Analysis -RD Cook

4.The Finite Element Method -A basic introduction for engineers -D W Grifftltrs.
D A Nethercot -

Granada Publishing

LIST OF PRACTICAL

Studerrts should use the commercial software or programllles fr'orrl tlle iexl-
books or self developed programs, to verify the results obtained by nlanuiil
calculations. The input data and output results of the problem solved trsin(J lhri
computer programs, should be included in the Jotrrnal

1. An}|two problem using bar element
2 Any tlvo problems using truss elemenl
3 Any two problems using CST element
4 Any one problem using axisyrmnetnc elenlent
5 Any one problem of free vibration atlalysis Lrslnq bal eleiilL-rll
6 Atly one problem of Torsion of Prisntatic bars
7. Any one problem on Steady State Heat conduction

| .ls t' or- I't rToRlA l-s

Two tutorials on each unit .



7ME3 ELECTIVE-Il : COMPUTER INTEGRATED MANUFACTURttiTI
SYSTEM

tNl't l
Introduction. Fixed, Programmable and Flexible ALrtornation Ctassificatior) i)f
automated manufactunng systems based on product vanety & prodLrctrorr
volume. Difference between Automation and CIMS
Evolution of ClM. Segments of CIM - Conlpuler aided Desiqn. Corrpr-rter Air1,.rct
Manufacturing, Computer controlled business fLncttons Overvtew ol (.tli,/
softwares.

i5 H:r I

IJNIT II
CAD. Fundamentals of CAD - Design process, prodLrct o;srqn :in(l
development through CAD and CAE. Geometric Modellinq Techniqrres ,,,,-e
frame modelling, surface modelling. solid modelling. graphic standarcis Concept
of Concurrent Engineering.
Introduction to CAD softwares - Facilities availabte i11 CAD software

trNr'r. tr [6 l-lf s ]

Introduction to flexible manufacturing systems. Subsystenls of F't4S -iy1;t::.r,
FMS layouts.
Introduction to NC, CNC, DNC, Adoptrve control systenls co rlstrLrcttorra i 3 d
operational features, CNC manual part programming

- Introduction to automated material handling equrpments.
Conveyors, monorails, carts wire guided, vehicle, AGV- Introduction to robots & their applications in manufactliring

- Introduction to Automated inspection devices Cooroin:tte lvle.tsrrj!rcl
Machine (CMM), Inspection probes etc.

- Automated storage & retrieval systems.

[12 i1': ]
I rNt'l t\
Manuf actunng Planning.

ltNtT vl

Automated process planning. Process planning. general ntethociology of grorrp
technblogy, part identification and coding.

- Retrieval & Generative cAPP systems lntroduction ro irrccess L)iii,rr.i, rl
softwares

- Forecasting, MaSter productron schedule. Matenals reqLlrct)lent l,ia!tnl,q
Capacity requirement planning. production pianntn-o

llNl \, 
l'r r'r :' i

Manufacturing system control: computenzed statrstical IJrccess conlrc,i irir,rj
floor control, Shop floor data collection techniques. CAQC. Bill of materiels.
Business functions: Purchase,orders receiving, inventory managernerlt
Financial control, Job costing, Sales & Marking applications

l8 f.l' rl

Simulation: Need of simulation, simulation languages & Fackaqes. Srrrirl.iir(,r r

me_thodology. Types of simLllation approaches. Even Scherrrrlrnq Apprc,,:ri ir
{ESA), Activity scanning Approach (ASA) process lnteractior} Approach I plA)

- Interfacing requirements for integrating ntanLrfacturrnE systems [{j Hrs ]



TERM WORK

1 . Introduction to CAD Softwares
2 Program for generation of any surface
3. Generation of one simple solid model using any CAD Software
: ly3!i"l l"'t.prTI?IIins on cNc Larhe/CNc iniilins. Driiline5 Introduction to CAM Softwares
6 Exercise on group technology. part coding7 Computer Aided process plannino
8. Computer Aided euality Control
9. Study of computer controlled business functions
10. Simulation of CNC Lathe/CNC Mitl
1 1 . Study of interfacing requirements in CIMS
12.Study & Demonstration on Robots

RECOMMENDED BOOKS

1. Mikell P. Groovei, "Automatton, production Systems and Cornpuier
^ lltgOrateO Manufacturing,,, prentice Halt pubtication 19972. P. Radhakrishnan, "CAD, CAM, CIM'. New Age Internatronat trvt I tcl arrrj

S.Subramanyam, Wiley Eastern Ltd.3 David Bedworth, Etal. ,,Com_puter 
Integrated Design ano Manufactr:rirrq

McGraw Hill Book Co., 1991
4 Mikell P Groover and Zimn.lers E.W .Comprlter 

Atded L)esr(),r srril
Manufacturing". prentice Hall publication.

REFERENCE BOOKS

1 Eric Teicholz and Joel orr, ,,Computer 
Integrated Manufactur tg HancJ bor-rkMcGraw Hill Book Co.. 1989

:ayJ G Rqlky 
^Computer Integrated Manufacturing,, 1985

lbrahrm zeid, 'CAD/CAM - theory & practice . TatJ Mccraw tlrtt putrlrc.-,rrr.r, 
:

! N Rao, N.K. Tewari and T K.Kundia. ,,Conrpr.rter AideJ Manrlfacturirrrl..
Tata Mccraw Hilt pubticahon.
Nanua Singh, "Systems Approach to Computer Integrateci Design and
Manufacturing". John wiley publication ( 1996)
Yoram Koven. "Computer Control of Manufacturing Systems McGraw HitlPublication.

.)

J
4.

o



7Nt ta,3 ELI.C'I t\'ll,- il tlDt,s ilil \t. trt.t il) t,o\\ t, lr

| \ t]' I

lrltttcl lttttrct srstcttts ( ortt|onct)l:. il(l\ill(il!f:. . r 
I 

r I 
r I r r. . r L r r r r I . irr tlr. r.l,l , i \i. r,.,

|l]irtcrtirl llilll(ll||rg- ltrd|irrrlrc lltcss.'s. rrtoltrle <t sllrlr,,nlrrt t]t.rLllIti:: rl.rrrrllIt.. ,( ]lt(1,.\itil

tlcr rccs clc -l-ransrnission 
ol'l)o\\cr itl sliltic & (l\ n r rr :lirlJs

Types of Hydraulic fluid petroleum based syntltetr(, & water l)asect Prol)crt.: .)f
fluids Selection of fluids. additives. effecl of temperatLtre & r)r'essrrrE o . l.vr!. i,i: :.

fluids. Seals, sealing materials selectlon of seals Frlters slraille,rs j(,rri, r.i. .,1

contamrnation of fluid & its control.

JIC symbols/lSO Symbols hydrauhc & pneLrmatic crrcu tt sfor
rR Hr< l

trNt't tl
PUMPS. Types, claSsification, principle of wof krrtg & co,rsirLri.lioll]il d,'_:t:rl.: 1,l

vane pump, gear pumps radial & axial plunger pUmps no\./tsr arrrl p11,. ir-n{ !.

calculations, char, Crrrves. selection of pLlntps for r)ydraUtI tro\,!er lra] S,ltsstlirl
.\( ( lli\lt L,\'IORS & lN llrNSll.ll.liS lrpc' N lirrrclrorrs ()t r|(\||lIrIIr||(i|, ,rl!.r\rtr!r.
irppltcrrlrorrs. sclcction & tlcsr-rltr ltroccrltrrc I lr,. 

I

lrNt't' l
CONTROL OF FLUID POWER: Necessity of pressure control dr ect orral corlfol
flow control valves, Principle of pressure conir'ol valves d,rc,Li ,.)il,:r:tie,t tr, rl
operated, relief valves. pressure reducing valve seqLtenc(r ,!3r,/,1 Q( 'rr{:1 r(](1. ,,i
actuatron of valves

FLOW CONTROL VALVES Principle of operation. pressrrr,,r conrt-.,..,r:,ir!:r.l
lAmp. compensated flow control valves, meter in & metef oUt f ou/ c;(r.1,oi
crrcuits. bleed off circuits

DIRECTION CONTROL VALVES Check valves. types ot [,r u valves I\,,!) \^,' i]
two position, four way three position. four way two posttior. valVL's oircl L,=jlt,.,
closecentertandemcenterValVeS|netho,lOf3()ttj3tlollf'.;'.,'-"
operated, solenoid operated prtot operated etc

I Nt r tV
ACTUATORS. Linear & Rotary acluators. Hydrauhc notors-Types
prston, radial piston. Methods of control of acceleratiorr typesi ot
mountings, calculations of piston velocity thrUst Lrncjer sr lc
applications. Design consideration for cylinders.
Hoses & Pipes. Types. materials. pressLlre drop irr troses/;;,;','s
Hydraulic prping connections

i 3 r r;:, j

vare geSr
0y lrr'der &

ll ij\,1l:,ii '

i; f ,r-l
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DESIGN OF HYDRAULIC CIRCUITS:
. Meter in meter out circuits
. Pressure conlrol for cvlinders
. Flow divider circuits

Circuit illustrating use of pressure reducillg valves. seqtlencirlg !3lve (roirrrl:rl

balance valves, unloading valves with the tlse ot electrlcal :orrl::\'s
accumulaters etc. Maintenance. trouble shooting & safely precatltrorrs (il l-lY

circuits 
I/ f lrs r

lrNl'I'vl

Pneumatics: lntroduction to pneumatic power sources. e.g reciprocatirlg & rotary

compressors, roots-blower etc comparison of plleurnalics witlr HydraLrirc pov'cl

transmission. Air preparation Ltnits filters. regulstors & l(rbrrcators ^(11(rl,l(rr.:i
linear, single & double acting, rotary actuators air motors presstrfe regttlatl;lq

valves, Directional control valves two way, three way & four way valves solen:)r(j

operated, push button, & lever control valves. Flow control valves LlrlecK val\,i1s

methods of actuation, mech, pneumatic & electrical etc
Pneumatrc circutts for industrial applications & aLltomatron

clamping, indexing, picking & placing etc.
Eg Feedrnq

[8 r-1r-']

TEXT BOOKS
1) Introduction to Fluid Power By Sahashtrabudhe Nirali Prakasll;rn F)r.rrr.'

2) Industrial Hydraulics By J.J. Pipenger. mcgraw Hill Co

3) Pneumatics circuits By D.S. Mulumdar

REFERENCE BOOKS
1 )t Pinches, "lndustrial Fluid Power.. Prentice Hall

2) Vickers manuals on Industrial Hydraullcs
3) H.L. Stewart, "Hydraulics & Pneumatics'. IndLrstrial Pr€'ss

4) Yeaple, " Fluid Power Design Handbook .

PRACTICALS:- Minimum eight practicals to be condtrcted /stuclled

1) Study of JIC/ISO symbols for Hydraulics and Prreumatrcs

2) Study of hydraulic Pumps
3) Study of various valves used in hydrar-rlic circr-rits

4) Study of accumulators and Intensifiers
5) Study of different flow control methods
6)Studyofvariousindustria|hydrauliccircLlitS(threetofoLl|.apP||Cat|o|1S)
7) Study of various industrial hydraulic circuits (anolheT lrtree lo lolil

appltcations)
8) Study of FRL unit and valves used in pneumatrcs

9) Study of industrial pneumatic circuits ( three to four app )

10)Study of hydraulicfluids and fluid seals used In hydraulic systetns

1'l )Syllabus for Seventh Semester B E (Mechanical E''il'rte':rrtt9.
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7ME3 ELECTIVE - I I MANAGEMENT INFORMATION SYSTENI

UNIT I

Introduction to MIS:

System & lts components, System Concepts. system control. Types oi syslcrlls
Date & Information, Nature and scope. Character Functiort & Applrcat,ot rs

system life cycle design 
L r_ r ,

. UNIT II
System Analysis.

System planning. Information Gathering. Structure Analysrs tools
Feasibility Study, cosUbenefit analysis.

[8 flrs I

UNIT III
System Design:

Stages of system Deslgn. Input/Output & fornl ciesrgr.r D3tabasr' tiesi(j"
Desigrr Documentation.

18 Ilr':, I

UNIT IV
SYSTEM IMPLEMENTATION & EVALUATION

System testing, lmplementation Detailed evalLlation Systenl
maintenance 

irr ir :

UNIT V
DECISION SUPPORT SYSTEM .

Concepts & Philosophy of DSS, Deterministic System. Artifrcral lrrtelllg 
"ncerAr 

J

knowledge Based Expert system(KBES)
> [8Hrs]

UNIT VI
MIS TOOLS & PACKAGES/AREAS OF MIS

ERP(Enterprise Resource Planning)
SCM(SupPly Chain arrangement)
CRM(Customer Relation argt. )

Concept of data ware housing and dala mlning
[8 f1t : j

PRACTICALS
Inventory control, MRP, Office Automation by using.MS-Access. Vistral Baslc

Oracle or any other database Languages.

REFERENCE BOOKS

1 MIS by WS Jawadekar
2 MIS by D P. Goyal
3. System Analysis and Design by Elias M Awad
4 System Analysis and Design - by Don Yealcs



7ME3 ELECTIVE - I I STRESS ANALYSIS

UNIT I

lrro l)intcttsiottal Problcrns ill ( ilrtcsiilll ( oottlttta{c srstctll -l rtrt''irttrrc!ll rl\ \rl {lr"\ '\

\lIlllt. stlcss-slrain rclittiortsllip. l;lasttc etrtt:lltrtt ;llittti stt;': i)lirrr' 5Lr'rrrr ' \lrll"ririlrir!

a,1,,ut,,t,, ulL'(ll,lilibrltlln l}rttttditlr ctltttliltt'ttsSilllrl \ (ll'llll'\ l)LI1r(tl)l\\rlrr|l'rl i' rl

.,i;;;,,,,, Arrrs -strcss lirrrction Strcis irua.sis ol cuntilcrir s.trlcctirl r(r (,1'(.trlr'rl\'ri l\r.i,l .ri

tt's cttd anil si,npl. sLrpportctl llcant strbjcclcrl to ttttilirrttth rlt\lrll)lrl'(l I 'ir!1

[3Hrs]
UNIT II

Two dimensional problem in polar coordinate systems -Gerrer'al eqllatlol'ls ol

equilibrium in polar coordinate compatibility equation 
. 
stress dislribtrirott 3itt'Ltt

sVmmetric. axis, stress analysis of cylirtder sr'rblectecJ to - rrrterrl3i & e>'t':ttr"l

"iir.*i'=, 
p"ia oending of cuived beams' effect of hole on the stress drstrr[]trlrr)rr

in plates, Stress analysis of rotating circular disk

[7 f lr , i

UNIT III
ltro l)itrcttsrottal llhotrrclasttcitr - ltltttrtlttcltiltt t(t l)ll:l! (rlltl!s rjL'rl 1l I'i lrll rroLr.,\rr\ rr'

sl|css('l)ticIltrr.pIlnc&cIf(tIlitrpt,Iirt.iscrllcitlri||l!c|]]e||[:i.r.Il.rr.r|.tr';:...iIttl...liItt.I'l.l,t.

,( cttcttlar polartscopc. lsoclirlic & lsocllttrtttallcs

plroloclastic tna{criill (tlctclnrittirtion ol' lirnqc (](rll\lirlrl l

\ttcss tlllla(!{rl r\:\ tltItIItItIt''t 'r

1.111,,'1r I'lr' I..lr.lr' " il''1.,1

[uhi.-]

Methocr ol
cOI lStel li I -ll

tlrcir.prilllcrtics.Cirstinsol'l)hotocIlsticnx)dcIs.'l.illtir'se.,tllllcttsltli','ll.'(il|||tllIrj'\.'il'rt:rlL.,.

tccltttttlttcs lrkc. shcirl dill'clcrrec- otrlitlttc ittettlclt'c & 'i'tlrtr' rl rtttlrl"
!

UNIT IV
In,-roOr"tion to 3-D photoelasticity -Phenonlenon of 

-Stress 
freezrrr0

rir"-J"".i"s, siicing techniques' determination of nlaterial lrrrlqc

critical temperature

Scaling Moclel- Prototype relations

Birefringerent coating method -Re{lection polarlscope

lntroduction to fringe sharpening & frlnge mtrltiplication

[, ii,:,



UNIT V
\ltrrttt !:r!! lerlttrtrltte krr rlt(\a,t rlri tr;rrrrrlr.rr -lrrtr,rlrr.tr,'tr Lj !!.-!ll

!Ifc llrek,l ltlirlgc circrrit. lrlrtlgc I'rrlirncc. r)ull) l \r)lll!(ot \\lr(,rl\1,,rr! l,rr,[,. l,rl ,rr, Ir
lcl lll)rt ;l ttll c c{rtllllrjtlsilti(nl. rrttt,rtrs lrttrlgc eotrlirrrl:rtiort. lrortrl rr:,'l \tr:,Ir tjr-,L. !,, tlr.'
(l!terr||rtr;rlr,!rr ol pr'incr|lr: rlli lls & rtles\e\ lti l! .iLr ||l rt,\iltc\ | I L r I r , , r r r r r . t , rl

lll:rli,t||tiI|ec l stritingituer.Sttil t!ir!e\t(\l]l'tr:(.t(,\l\ :rlt ! \tr tr. l ri(.:, !],. i., I\

lrllrt\l||(lr{rtl l Sllillll [lcitsltclltcrII (l ti)lllIt! !',[rl\, r'lrt . \t r!tr .,. l)\ . i,r. \:, rt. I

Inllo(lrtcliort lrr scnticottdr rck rt glrges. ltrr.rlr le rl)(rirlr ( \tIr Mr(.\ .\ .\.: '., l,.r ,t .r

!irFc:i. ltttrorlttcl iott ttt ( ottrtrclci;rI slfirin Il(lirirti'ri

Lll,r\lr'(

r'11.. , l

UNIT VI

Grid technique of strain analysrs.
analysis, Moire fringe method for

[8 Hrs

Brittle coatinq Inethod for slre:rs \ r-:tr iilr'1

stress & strain ana ly srs.

17l-l rs I

TEXT BOOKS

1 Theory of Elasticity -S P Timoshenko
2. Experimental Stress Analysis -Dally & Riley
3. Experimental Stress Analysis -T.K. Ray
4. Experimental Stress Analysis -L.S. Srinath

LIST OF PRACTICAL

1 Casting of Photoelastic Sheet
2 Preparation of Circular Disk or any model fro l photoelaslr:r slrcel
3 Determrnation of fringe constant using circular disk
4. Determination of stresses using atleast three photoelastic nrodels
5. Seperation of Principle Stresses using any method of stress separalion
6 Stress freezing of photoelastic model
7. Fixing of strain gages to the specimen
8. Stress & strain measurement in cantilever beatr Ltsittg stratn [Jages
9. Study & demonstration of Reflection Polariscope

10. Study & demonstration of Fringe sharpner & nrultiplier

LIST OF TUTORIAL

Two tutorials on each unit



7i\lllJ lat,lic'l'lVll- il : l{titrtil(it._R \'t tO\ & .\ilt ( O\l)t ilo\t\i,
trNt't'l
REFRIGERATION;
Introduction. Definition, Apolications.

STUDY OF SIMPLE VAPOUR COMPRi-SSION RE-FERIGERATION :)\'S-it fu

Analysis of simple vapour compressiorr refuigeration Systenl effcclof s lr/..,.ir,i .l

superheating, polytropic compressior't & pressure drops orr tl)e p€tTf of n.jrr(;r. r)r
tne system.
STUDY OF VAPOUR ABSORPTION REFRIGERA iIOI'.J SYS I i;fu4

lntroduction Ammonla-Water. Lithiunt brorntcle-water sy'sterlr:; il.irut_ ii,r.1.l
re{ngerator

REFEGERANTS:
Nomenclature of refrigerants refrigerartt properties. rr xtLtre refftgcTartts. qloiral
warming potential & Ozone depletto potentral. l\ilontrei,l .\ l(yotr; prL-]:i)i. ri

altenrate refngerants

l d f lr> i

lrNl l ll
MULTIS'I-AGE VAPOUR COMPRESSION REFRlrlEflAll(rlr S)'S ii i-'
l,4ultiple compressor & multiple evaporator systeffts {,.-rs{lira[] r,lf f,!1,,. i. l,,ii
systems. Study of equipments such as cctnpfessots, e!lpurirlor s J.,.iritrr:r.,,,
devices & controls defrosting methods (types & prtncifil-. only) l'e::trr(l .{

chargrng of ref rigeration systems,
[ 6 ilr..

tr\t't' l

OTHER REFRIGERATION TECHNIQUES,
Alr cycle refrigeration, Applications in air refi r;.)(:riltrc!r si-.(r,o,:, ,.,.:rr',i..r I
lhernroelectric ref rigeration

I
(]RYOGENICS.
Introductron, Application of cryogenics. Joule- Thorlson cccfircrer'r1 ltverslt,Jn
curve, methods of liquefaction of air.

.l

t Nt't' lY
PSYCHROMETRY:
Introduction, psychometric properties of air. usycho||retrr. r-l]i,,i r..!/:.rr:,i,- r. :.

processes bypass factor. apparatus dew polrt tenrper:.]tLrf i-,

HUIMAN COMFORT.
Mechanism of body heat losses, factors affecting humr,m conlfort elfecrrue
temperatrrre, comf ort chart.

r.rNt I \' 
[i rii 

]

ADVANCED PSYCHROI\i ETRY
Applicatron of psychrometry to vanous arr-conilrtr()|]rr']g sys[]filr: ;i:t ll c!'r,
ESt-lF. air washers, air coolers



HEAT LOAD CALCULATIONS :

Data collection for load calculation. various corlporteirts iJl l,e-ir ti:)l.l (.::i r',rl:,
nrethod of cooling load calculation.

i I Hts I

UN|T Vt
AIR TRANSMISSION & DISTRIBUTION:
Principle of air distribution, types of grills & diffLtsers & lheir selr:clror, , r''lonii tt

altration, types of air filters, distribution of air through drrcts pressui-e l(rsses r'r

du(:ts, methods of duct design, duct frictron chart air condrtr.)nrici :onlrr,l.:: . ,

t / !-.1: i

PRACTICALS:
[Minimum seven experiments to be performed / demonstrated / stttdied]

1. Demonstration of use of various tools and equtpn'tents used by

refrigeration mechanac.
2. Study of various types of compressors
3. Study of various condensers. evaporators. expall:r(rlr dc't'r(-.r5 t,si:i I :r'

refrigeration systems.
4 Study of demonstration of various controls Llsed ill r,,'trlqer'a1,.'r1 3rrd ',i ;

conditioning.
5. Study of demonstration of miscellanectls refrigeration devices sr'lorl :rs

vortex tube. Thermoelectric Cooler. Cascade Refriger:rtiuri Urril 3ti.
6. Study & demonstration of window air conditroner / packaged lvc ,;

automotive/ A/c system
7 To perform experlments on vapour corllpress oll lt]si rl! t. d{'lt--rrr |ri

COP of the system.
8. To perform experiments on Air-conditlonir lg test rig
9. To perform experiments on desert coolef to evaluate lts L'el'lotlllallcc
10. Demonstration of charging a vapour conrpression re{rigeratlon systerrl

!1 Report on visit to air-conditioning or cold storage pla'lt or ice liqtla liflcallorr
plant.

'1 2 Study of a central A/c Plant
13. Study of Demonstration of domestic freeze
14. Exercises on computer assisted cooling loa'l calctri.rt :)r'l

15. Exercrses on computer assisted duct desiglr

TEXT BOOKS:
i. A text book

GuPta
of Refrigeration & Air-conditioning by R S r.lirrr'rll'.\ J i'

' S Charrd ['r-lb

& Air-conditroning by Dr P.L. Ballarry - l(harla F'trlr

& Air-conditioning by Dr C P Arora-TMH Ptrt:

& Air-conditionin g by Dr Manohsl Pressed rlew Aq(]

ii. Refrigeration
iii. Refrigeration
iv Refrigeration

lnt. Pub
v. Refrigeration & Air-conditioning by S V Domk'trnd'r":ir []h3rlpel i':i

& Sons Pub.



REFERENCE BOOKS:
i. Refrigeration & Air_condition tg by Stocker & .jorles ,- tVccr;r,.v, rr.ipublication
ii. Principle of Refrigeration & Air_cortditro nrn ( j b! i<,)) L irr,..s.:Pearson Edr-r
iii Refrigeration & Air_conditionIng by Jorcjorr & pr/L,st.tr - t)l ttPublication.
iv. Thermal Environmental Engg. by James Throlketdv. Modern refrigeration practici by GLry R Kinqvi Modern Arr-conditioning practice by Harris-"McGrawr-l irlr purrlrcarri;r 

rvii. ASHRAE hand books _ McGrawi_Hilt pLrbticaiiorr
vi'i carrieds arr-conditioning desrgn data bcok - Mc(.lralr..i-r-r;ri f)Lrl;iri.irrr,_,r.ix. Air conditjoning principles & Systern Errerqy'apprc.littr b,i | (. r,rtir

Pearson
x. Audels Series on Air-conditionin g. Home Retflqeratron & Air_conditioning and commercial Refrrgeration _ D B. Taraporelvala &Sons.

Principles oJ Refrigeratjon by Marsh Olive _ CES publicatron
fnnctpte of A jr-cond jtro nrn g by paul Lang _ CFS pr rblrcairon
uastc Retngeration& Air_cond jtio ning by p N ,\n:lr.r rrr:ir :yrrl r rTMH Publication

xi.
xai.

xiii



I

7ME4 ENERGY CONVERSION.II

|lN!',l l
Positive displacement Compressors
Reciprocating compressors: - Parts. Operatiorrs, Work dor]e durl|rg rsothr.rfn,rl
polytropic &adiabatic compression process. Pv dragram, rsothernral effrcienr;y
Effect of clearance, volumetric efficiency. Mechanical efficiency. lMultistactr:
compressor, condition for minimum work input capacity corltro /i0lLr.1l rildir..r.rir.ri

otagram.

tlNl'l' tl
Rotary compressors: -
Rotary &vanes blower and screw.compressor: -

Principle, operation, parts, indicator diagram, workdone. Rodts ilffrctetrcl; viitr,..:

efficiency. (No analytical treatment expected)

Centrifugal compressor:
Principle, operation, parts, velocity diagram, statlc& lotal head qtlantrtres work
done by rmpeller, isentropic effioency of compressor. slip factor. pres st,r tl

ooefficient. power Input factor.

Axial flow compressor:
principle, operation, parts. velocity diagram. workdone. Degtee of reactlol-r sLa':if'

efficiency compressor characteristics, stlrging&chocking. Poly troplc efflcle'rlci'
[i.] |l;I i

trN I I llt
lC Engines
Arr standard &fuel air cycles,parts of LC.Engirtes, workirrg of I C Etrqrtres Iw'--r

stroke & four stroke LC Engines Sl & Cl engines. Introductron to combLlsllcf rrr

Sl & Cl engine. carburetion & fuel. iniection (Analylical treatrlrent not expecte"li
lb llr'

trNt'T tv
l.C.Engine Testing:
Meelsurement of power. indicated,friction &brake power, mea sLrre irle rlL 01 slic€-l

fr.rel & air con sum ption. calculation of indicated &llfal(e lh':i ll:r
eff iciency. volumetric efficiency, mechan ical efficiency. percentag e of e\c'r:'sl

atr.Heat balance sheet,performance CharacteristiCs &factorS rll[ltlenclr]g lilt'
performance of l.C.Engines. 

;B ij;., l

trN \/
Gas Turbines:
ldeal cycles isentropic and small stage efficiency. applicatrorr of q.rs lr.1rr.)rrlt,

pressure losses, effect of intercooling. Ieheat & regef!er-atlotl. iLrL'l :irl

ratio.combustion efficiency perfornlance calculatloll. open ctci. li.cit:;eci i-yurt

gas turbine plants co-generations &combined power cycles
[8 Hr:; I

trNt I VI
JET PROPULSION:
principles &working of turbojet,tuboprop, Ranljet &pulse iet s Iple tLlrboi'-'it

cycle,Thrust power,propulsive power.Thermal etflciency propulsive elllcit)i r(:t

overall efficiency. [5 Hrs ]



'r'r'r\'t Bo()Ks
llThermal Engineering :By p. L. Ba aney
2l Thermal Engineering. By R.yadav
3l Heat power engg.. By Kumar & Vasanoanr.
4l lC Engine by : V. Ganeshan
5l Gas turbine & Jet Propulsion: Khajuria & Dubey

RT]FDRON(]E BOOKS
1l Gas Turbine Theory-By Cohen & Rogers.
2l lnternal Combustion Engines -By E.O. Obert

PRACTICALS
Minimum eight practicals to be conclucted
llTrial on steam turbine plant
2l Technical report on visit to thermal power plant.
3l Trial on reciprocating compressor
4l Tflal on rotary compressor.
5l Study of internal combustion engines
6l Study of fuel injection and ignition systems
7l Performance testing of a sinole cylinder I C Fnginc
8l Study of engine cooling and lubrication syster]s
9l Trial on multicylinder Petrol Engine with energy balance sheet
101 Heat balance on Multicylinder Diesel Engine
1 1l Morse test on multicylinder LC. engine
121 Study of gas turbines
131 Study of Carburettors such as zenith, carter, soles. S.U etc
141 Study of cogeneration GT Plant and Jet propulsion systems



r 7ME5

tlNt'I' I
Coupling: Types of shaft coupling, design of flange coupi'rlq llexrr)le i)trrf'

coupling.
;ltd;;;i : Coefficient of fluctuation of energy arrd Coefficient of fluctuerttor't i:f

sjeeo, energy store in flywheel' stresses in flywheel' desigr't of tlywheel
. [7H:'rl

MACHINE DESIGN- III

r,lcstgrt ol .lttrtttlirl l)Litflll!'s l('I lil(iliii lltl(l

lbl rl(liirl atttl llttttst l,rirtls lailtttc: "t

l)l)c tltt'tt:il bcllrtttl: strelt lr: (lI(rll rl \l'p

design ol V bell P(rlieY
desiqn of challl

UNIT II

Srrr'lircc linish. ltiction scar'. ltrbricltion. otl sclrls'

thlust loads. sclcction ol blll lnd rollcr bcilrlng

antrliiction bcaring. dcsign ol' hldrostatic pockct

llrnrsI bcarittg. bcaring horrstttg.

[7 Hrs ]

uNrT lll
l;l r bClt dirc : Trpcs olbclts & hclt r lcrial. arrahsis ol'l)L'll l(rl\r{'tl(orrLlrilt'rr lir'

tr rrsnrittitrg ttrarimum po\cr. tlcsigrt ol'llat lrclt- llitt lrclt plrller

V belt drive : Types of V-belt, analysis of V-belt tenslon'

nJ|er. 
"ning" 

iiive : Velocity ratio and length of chain

dimensions ot tooth profile' sprocket'
[8Hrs]

UNIT IV
lic\i$\ ol Kincrnatics trl gcars & lcrlrrillol(tg\ ' tttlctlcrctrr'u 1('()lh l)rt'lilc: lirirriirrr\tl

nuurtrct ol'lcctlt ctc Bukilghitnt ctltlalion' dcstgtt ttl'spttr r"":tt rlrtrc lt"lt"'rl :'":ll (hi"'

['l Fir :i I

uNlTlv
ivornl ,"n, tlrilc : Tlpcs ancl prt4tortion trl'rronu i rtl rri.,fltr !r.,r. t.ilrq i rirt\'.t\ r,..'rl

strctlgthol'\ro'mgcaftccrh.d}Iantictoothlod.rrcitr|trlrl.tlrct.ttilllirlittg()|\\('|tll!,cit|.

dcsrgrn ol'rr'onn and sonn gcilr'

llcrcl gclr drir c : Tl pcs ol' hcr cl gcilr- l)rop(rrlit'ns trl lr'\\'1 1'\'xt li"'i irrr"ir'ti 'l lr'i : irl

dt ir.: dcsign ol'hcr cl gcar drir c

I o trr:; ]

UNIT VI

lrrlt,xlttclit,tt t0luulttgc srstcnt' Jusigtt trlrr irc r'r|c *lwtrcrttl'l thtttti'

IiIcctfIchl()l()rrntilrg.l\pcsrl|.nro|trIikc;\(..IX..||lCi|.(-lli'||'JClcI|\lIe\(l||ll|'tli\.''.|\'.'lIiIii

lll(tt(ll s 
I lit: i



LIST OF PRACTICALS

Numerical problem (at least 10 problems should be includecj rtl llle Jourrlall

1 . Design of fly wheel
2. Design of coupling
3. Design of Journal Bearing
4. Design of Selection Antifriction bearing
5. Design of Belt drive
6 Design of chain drive
7. Design of wire rope
8. Design of Gear drive
Each siudents shall submit two assembly design report along witlr the

Jrawing for assembly/sub assbmembly for any mechanical systerrr consisting

of not less than four members included in the syllabus

TEXT BOOKS

1 . Mechanical Design of Machine
2. Machine Design
3. Mechanical Engg. Design
4. Design Data book
5. Desigrr of Machine Elements
6. Design of Machine Elements

(Theory & Problems)

REFERENCE BOOKS

1 . Hard bbok of Machine Design

2. Mechanical Engineering Hard book

r Vol 1&2
3. Design Data Book
4. Machine Tool Design

Data Book

N4aleev H lrlrll:rl1
P.H. ljlsch
Shigley
B.D. Shiwalkar
V. B. Bhandari
B D Slttwl-ilkllr

Shiglay & Mischke
l(ent

PSG Tech Colmbato'i.i
CMTI
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7ME6 PROJECT SEMINAR

It is expected to.select poect topic as per the guiclelines of the proJe(:r to
be undertaken in the 8th semester. Also it is expected to carry out the Literatlrre
survey for their project work and finalize the methodology and schedule of the
project . Each student of the concerned protect batch inatt work on approvect
project topic under the Project guide and shalr present a senurar usulg nirdru
visual aids of about 15 minute duration on their project nrethodotogy. :.r;ril
schedule of completion. Seminar deliverv will be followed by questton -.artswrr
session. The students shall also be required to subrnit r!-t aovance:a oet?rt..it
type wratten report on his work.

A committee of staff members called 'seminar Cornnri ee sllall tre
constituted for the purpose of evaluating the seminar.;

n

A


