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NORlH MAHARASHATRA lJNIVf:RSfIY, JALGAON.

B.E. (MEClIANICALENGlNEERING)

( 1998 COIJRRF.)

FTRST _TF:RM , W.KJI'.: .mJ.v_1.

Sr. Cod< SubjQCt IT~hingSeh~\ ~SclM:mc
No. H,OlII'Bl'cr Week ••......."""

l<d ••••• ".•.••• ,..." Term ••••• onI
P"" W•••

. (lin.)
I. EIoct:ivc - I 04 02 03 100 " - -
2. Maebino DcBiga - m 04 02 04 100 " "..
I. IRmigt"atitm and 04 0' 03 100 " - ", Air Conditioning

r' Proj~and FlIWlcial 04 0, '" 100 " - "IMcu8cmcnt, I

t' i Pm:ioc1 - . 02 - - 50 - -
I

6. I ••••••• - 02 - - - - 50
,

~--.
I Total ; 16 12 - 400 150 - I"

---1-~--- - 675L~ i pul1Otal. : 28

-
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B.E. (MECHANICAL ENGINEERING)

SECOND~TOW W.E-F.: DEC. _L

!'ir. e",," Subject Te:u;hingSchen'lll Examin~ Scbclne

No. (IIoumPer W. \ .........""""- iJlIllIliun """"
T_ ••••• """[.0;, -,

p~ Wod<
In.

L I!lcl:tiYc - 11 •• 02 03 100 " - -
2. 5$ CADACAM 04 04 04 100 " - ",

3. SSTriboIoaY 04 02 03 100 " - "
4. MllI;bmil;lI1 Vibmion 04 02 03 100 " - "
S. - - 04 - - SO - SO

,. T..mu1Oa1 VilUts - - - - SO - -
I Total ; 16 14 400 200 12>

~~ ,
grutd IOlal : 3<l '",

I

, .
)

NOTE.: $$ ~ Common. to McdJanH;al & ProdPction Engg.
Told ofMWmum marb of term I &D = 1400.

(B.E. Mechanical )

Elective -I

Non-<:onvenbonal Energy Sources
Mle. Tool Jle!rign
Operation Reacan:h
Robotics
Auto mobile Engineering-I
Mechanical Estimation &. costing.
Reliability Engineering

Elective-II

Power Plant Engineering.
Management infonnation System.
Materials Management
Energy Conservation & Management
Alrto mobile Eoginceriftg-II
Production, PlaDniog &. Control.
Analysis &. Synthesis of Mechanism.
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&E. (MECHANICAL)
MACHINE DESIGN m

T-mbIK sc:he_ (Per week)

Ledures : •• b•.•••
PnldkaI : 4 h•.•.( limo on Comrvter )

EnmtudoD,,*e~
l)un!la" : ••hn..
TbeGrY: 11M)mario
ani :2!i_rb
Trw : 15mara

Unit _I : DECISION MAKING ' IJn,.
1.1. Intn:Jduction to D«:irIion MIking : Chametcrilticl of II dcci...... problan, CJlIjoI:tivCIImil
altcnudiVCll in Engs. Decision. FadOUl n:1avo:nt 10 Eng&. Ded..km, Ratkml &:claion maldgg_.
1.2 Optimization : lDtroduaion to opUnlivtjon probJall, optimizatiQO by cWOicntiail llBulu',
_ of dual varilblG., Jmsranaim 1IlUltipli0!ll , lineII' JlUliiawnJng, Numerical ~ m
opcimI.zatlon.

1.3 Probability: Koowlcdgl: of futun; cvwJs, PriociJlt~ ins"fficimt l'CIIIllIS,Basic J\IIIlS of
probability &. application, Eqecled VllIIJel,Varbnce and dar¥brd dcviationJ -..d iJ8edimation .

•

Uall _n : OPTIMIZATION BY JOHNSON METHOD. ,lin.
IDlroduction 10 Optimum DaIign for Mr"",anil;a1 EJcmeots Adllqulltc &.

oplinpMIl dcIip. JohnIoa'. mcmod of Optimum design. Simple problCllll in ~ dcIign. Iikc
axially loaded member. Shaft subjected to toJIional & bending momenta and other mririne
clmJc;olB. 0pIimun1 4;Bi@llwith probkmll on optimum dc>dBU fOr nonnaI " JWbmdant specific"""
for' simple c1l1111en!1like altiaDy Ioadcrd bar, limply supp:nhld beam with pobd load &: with WI.,

-..t!oB1on .,... ~

Unit ill: PRODUCfD11SIGN:- ,lin.
~ to produa design, A 1iJnon'. model , IIQ:cnatbCO"'idcrdicm in praduc;t

dcilign, cbiga fur Miffuc;al and rigidity, De8ign for prodIlctiaD ( metal pIJh: ). ()ptimiNtion ill
~ign, F..conomic factnn influencing delrign.

_iabta&D : 20 m-b

UnitY: CAM ,lin.
3,4,5, c.arn, 4,S.6 emI, dilplac""""" velocity, acccICIlI!im, jerk, eyclnPW cam. ••

alleel"' ••••", cam, Fm'CelI on cam, Mathematical ",ndcl with cluricity, jump ~ 1'lIPlp af1Jlc:
cam _ pnum, po1ydync cam.

Unit IV: SYSTEM APPROACH:. ' lin.
Systems ••••••oeth 10 dclign Mathematical modc~'. Lumped t)"teD\ Dynanlic • ope- *' II

.Jislribukd I yatcm llIll1 luwpOO aytIkan - mudcUing the IDUl:II:ll,Fhsticitica, Inertias. DarIIpiPg
aad Friction, MathtlnWical modl:l for .Iw<:k lIfIIiyajs, Cl,M syIteIIIB, Value ~ ~ to
Wiigll probkms. ' .

TERMWORK:

The: ten:n wotk shaD conai8t of :
A) ONE dciaignprojccI bIIod on the abcIvc.yllabla the delian pn:ricct oontiotina: of two impclrial
IIizc~ _ one invoMns aPCIJlbly drawing with a part tid and avcnIl dim_ana md the oth.a
aMcl inwlViDg dnwiDgll of the indivil1ual CXliDJlOOClHS-JW:nufachlrina 1o~B, ~ :finiab
Iymboll and geometric tolcrancce lIhould be apceificd 110 lIS 1<1make it a W<Jl1dDgdrawing. A delip
n:pol1 gI.vin&all Dec"nary 4>:taI1Bof ca1<JulatiOl'ltlor Ibo.; lk:1ign or ~ aol1 ~ly llbOUld
n.. •••,!wnot,..l it> ~ •••••••••• b- t>1~_



B)F1VE detign auipmorUl of' piubllllQbMedon lhe topes of lbc.yllabul 0Ul(J1"~.1caft
three Iha1l be IOtved wi1h. the help of Ito Computer. (U$eoIvislllll C++ )

NowmpuIa' '-cd _an it 10be.ked ira1hcIory~.

Nolc : 0rll1 will be baed.m the:pI'CIK.:l:i1.d tmn work.. ~"Illed in ~ Conn of cc:rtifieoJjour:IJ.il1.

REFERENCE BOOKS:

I. MccbInicll EngiaceJMig dcIign hy J.E. Shigley, 2nd Ed., MoGraw Hill
~.

2. Mcd"nicll dcftga.wyl~ by M.F. Spotla. PrmIico Hall Publicaticn
3. DcIign Engint«iDg. Dillon. TIta MC'gnw Hilll.
4. Optimum cbign. RC. JohnIoo
5. ProdIIct '*ian &__ turing. Chitale '" Gnpta, Prattk:e HI1I.
6. Machine De. 4; CAD - FlOjdak Haidcri, NIJ'Ili Prl<kaehan,Punc
7. Thooly of rnIChme • ilIltm, T. McGmv HiIh.
S. McclumicalVibraliln. V.P. Sin&1J, Dhimpal Raj &. DJ, P"- lid.

P.S.G. Drai8JllJata Hook.

REFRIGERATION" AIR CONDmONlNG
(RE.MECR)

T•••••• !Il:.DIf (Pet"_II)

Lec:W... : .• lin.
PnetkIIt ; 1:•••••.

Eu_ution lICbcme
Ouralton ; :I hn.
Theory : 1911_rb
T"l'1lIWOrk: 1:~lII.rb
Ond ; lS !DIrks

U'!'aT I : 9'lIn.
1.1. InIruducboIl , tIIandud rQIg of ,d, ••••atJng tnlchinc, coeffieicnt of pc:rfonunce of

rc:fiigeritor and heat pump.
1.2 Ro:vcncdCamoc cycle &. ill IinutationI. ~cd Bnyton ~Ic, appIiI::ation.to ••. craft:
rdiipntion, BOOIttrapR:fiiger:ltion cycle, rcduc~ :anMmt air ooooliDg sywfcm, IegtG«Wve ..••it
q~~~ y

1.3 Vapour co'npiw.ion rdi'igcntion system IIfUdy 01 Ihcoret:Ical and actual vapour OOIllJ1l_ion
cycle. uac of p4l. and T•• charts, c1I'cctof evaporator and COIIdcnI(;r pl'ClllllII'I; and ll:Ji1plntUn: on the ..J
perfOrmance of the iCtiiga lilian cycle, eftCcI 01""Ilb coohng .00 IUJlCI'healing.

wdghtage ; 20 maib

UNIT"; 911ft.
2.1 Compound VllpOUI"euwpn:llllion HYI:Iill(llwilli iIucr lOOOlin& 1Wh chamber, DIIl11i

COJIIPR8IOi"mil multi ~1On tYBtc:mf;.
2.2 c.c;.de rdri ••.• tion ayalml, production of \by ie" louk Thomson coefficient, invenc CUi'YC,

liquitaetioo of air and gIlICL
2.3 DCIlipticm of rdJiammt, 5CIection of refi'ip:mt, dtcmical, pbyrical aDdthemDdynami.c
tIlqlIin:mmn of l'I:fri8.:rauta, lubrium ill l'l;frigcra;Wg SYIWnJ,ICCOIIdaiy ~
azeolmpolI and ill _.

wcighlagl: : 20 marks

UNITm 9HnJ,
3.1 VapoW' abIortlIion rcfiiacratiOfl limplo .t modItied vapow- abIotptiOfl rcfrigcnlion

lyaicml, h1cctroiux rdliga-aror.
3.2 JA:alrablc propc:•.Ii<:ll of 1lO1vl:1l1,ablllllbc:nl & J'l:1ii&cImi ~umbinllIiOIlllt aqua ••• 1IOIIia
/£ Ii1hiumIImmidc ~frigenrion qralen1, IIIIC nf enthalpy concentrationcharts.

weiabtage : 20 markI

VNITIV: . 9 lin.
4.1 InUoducIion 10 indll5lria1 lie. comfult iii,' conditloRing. bunwI R<{Uirmlcnb of

comfort, effective IWltpOlanae & comfort charl.
4.2 P8ycbitR••wjc- piopeitios of mom lIir, ~ "'-t '" J""O""S, ~ of IIir



•

&lrcam, bypass factor, sensible iK:at fal:tor. ruomdP'lYchromctry.

S.2 Diilribution of air through ductll systems and dc,'dgo of ductll.

,

5.3 Window &. central air conditiOflIi}'ltem, year mund ail' conditioning. nnct snd chilled water
refriglotion sylltcm.

LIST OF PRACTICAL :.

Any oigbl ou1 uf IbI: CulIuwing an: Iu 00 perft.llJJlL'd wilh millimlDD tlmlc Irim.

I. Trial on VapourComprcssion Refiigcnstion systml.
2. Trial on ice pbtntlDomclltie rdiigcration-rstcm.
3. Study &. IIW on Vapow idmnbtiOll n:ftigcratioo. systcn.,
4. ~'tudy&. lrial on Window/ccmral air condi.Dcmcr.
S. Study of Comtruotion ofhcrmaticaUy scaled cornprt:'ll!Ofand actually viewing
m. cUImodcI. of the same.

6. EVl'ICUlllioll.and chargiri.g of refiigenrtion planl
7. Trial on vapow- COIllp«lmoo air WDditioning te8! rig.
S. Study of vmOUll types of air eoDditioning !YRtem & it. ~pecification
9. Study & r:ri.aJun cooliDg tuw=l.
10, Study af thc:nnoBtat lk. humidistat
11 Studyof ~ioo. devices&: !I01cnoidwfvc.
12. Study ofpn;llllun: culuulll relays and uilllqlaneltml.

RECOMMENDED BOOKS. :-

L C.P.Non. Refrigeration it Air oonditioning. Tita MrOnw Hill, New Delhi
2. Jordao &; PricllcJ:-1Wri gu.llion <.'it Air Condilioning ; Prentice Hal.llndia New UcJhi. 3.
Dl>mktmdwI'Ir &- Arora- Rmigm-.tion & Air Conditioning: DbanpN Rai &. Sma, New Delhi.
4. P,L. BalIanc:y- Reftigmltion & Air conditioning: Khanna Publilhcnl, NewDdhi.

Note : Oml will tic: hllllcd on the pn:Acri00d tcTm-worl< pre!' "'lted if!me: form of
~lilicdjoUDlill.

(R& MECHANICAL)
PROJECT & FINAN( 'lAL MANAGI:MENT

Tnchhql: q-lteme (Per week)

Lectures : 4 lin.
PnK1Ir.1 : 2 hn.

lJNITl:
a) 1Jdroduction: Hasicconceptof proj«t managcrnent
SchMld;"& moniIori.ng. control benefits.

EJaIIltnildon scheme
Duntion : 3 hrs.
1beory: 100m8lil5
Tl'rmwork: 2! m.rb
Qnl : 15 Daarka

b) Hll!lk ToolR and Teaebniquctl For Project Sehedulinf':: Calmu1cr IIChedulc, HIT chaTt, Iifll CYC!Il,
1'1II'V.:s. linl: iIIld bidilm.:.c.

weigtltase : 20 'IhaIb

UNlTJl: 9lin..
NETWORK MODELS : Introduction to PERT &:. CPM, Fundamental concept &, Mlwotk
rQlJd.:1s .nd COIl8b'lJo;liODof Diw'lWOtkdiagrlllllJ. PERl activity, time C41bD.1C8, critical palla and
pl'Qject time: dlu-ation, l'robability &:. completing the proj ••ct 01\ or befonl Ip«:ifi~ lime; fiolIt of an
actil-ity. Optimillllion of projCl<t Wm; & <:ml in l'EleT m;twork, Updating a projoot, Rcaourcc
aUocation It load &mOO1hing.

weigb1aF : 20 DWb



• fin.

"'
UNIT m:
FINANCIAL MANAGEMENT:

.) 1HE FIRM II ENVIRONMENT. Form 4: bIIIinc. 0WQllJZhip,EeononUc a: RccuJatory
envirtlnment , Incidence of Tantion, 'PcmIonm:l a: c.orporate Tau.OOn. T,u l'tannin& tII'I\II'CeSnf
finlDcw infomution, Corporlte Plannina & financial infomllllion, Makct forces and Pricing
dee'~ion!l.
b) CAPITAI. STRUCTURE AND DIVIDEl.V POUCIES. Theory of capital
Itructtn,p~ !lie capitalItnICtll['l,DividendpoI~ &. m.re, Vam.uoo, IndoItriaIIKDeu &.
Rd1abilitatiou, Pri wliutiOil. &. Public mtt:rp:rille ••

wciahtqc : 20mriJ
UNIT IV: , lIn.
TOOLS OF fINANClAL ANALYSIS - .FlIndfiow aWyais • ~ &. __ at' ftIndI. balMQC
lIhoet and profiI & kI•• lIbItmlODb, me II eIL_,t of C<IlIh8owI, Rownuo com, PmfillI 1dMi0Mhip,
BI\;.u:-QW]1~tio ana1yJii, AM1yaJII of llpCIIIl1l8&. flnaDciaI I~ k:II181I:l.1D" IIbon
tam COIt-outpuI reladondtip.TeebniqueI of"finmeial-tysk

wciahtasc : 20 marks
UNlT V - 9 lIn.
FlN."oNC1AL PLANNlNG.I: D'l.lDGI:11l'lG ;-
Finlncw forccuting, ForcCUling ICCImiquot, criteria for mVCibileut dllcitions, Capill' dpling.
C..apib.1rela;OIIing. Sourooo of ralAing capital, J>mccldtft fur Nesntiatinn wdh Financiali ••••tutinn for ~
ruing filed and workina capitl1. ~t of wolkiDg capita!. InIcmal flO''''';na , HalllllCCs
capital 1IIructIR, T>ivioJcndpolicy cOllf m capital, Pmbl"",. nf m..ncial pi_in! lit- budfletinl! in
ubUe IClCIOIumlel1aking.

TERM WORK :-
Minimum eiaftt lJlIligJlllllllll ou lhe aOOvctopic., ,a;h iIS~ lIhould haVll IOlIK
!Ilu4i~ or problems of die reMtcd Iopic.

ORAL ,
0rJI will be bMod 011tho pracribed tenn toXll'k. I'mJeJJted in !he Conn of certified j<mmal.

lUOCOMMKNDlV BOOKS.:

l. t'1naJci.1 ManageJ.lOl.l- M.Y.KhmI & ".K. Jain. 1.M.1I., New Uelhi.
2. Opc:ntioo R.ca:=h. JIira, Oupta, S.Chand Publicatior,.
3. 0pcnIiuIl RQCINJ. S.D.5hama Md8nWh R.1IrJlnMh Co.,Mccwl
4. F_ial MaMg~t.1. MPandey
5. F.-uIimlmIU ufFirun;iiLI Mmitg<llflcml-PIa_ Chimdn, T.M.IL, New Dalhi.
6. ~t ol'Sy*m - Dr. A.K.CbitIlc, KMhyap Publidling Houle, Index.
7. Quantity TedntiqueI in Mat. - ND. Vowa, T.MIL, N.:wDcIhL
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SEMINAR

(B.E. MECH IPROD. f Al1TO.)

TeachilllJl Scbedule
Pradicals : 2 brs/\\wk

J!:umloation Schedule:
Oral : 50 I\Iarlis

.~,.•...
••••

Sl~ indivi~y will inUC:P:lllillll11y81udya lupi~ i1S8ignod LOihImi ilIlti ~ubmilll report and
delhtt a sOOrt IK'IIllf\l\I'lIec.tutt on that lopic.
SWIM mould bI::ba..ll:u on Ikl:p !>Iudy of an)' lopic fclal<><llu incclIanic;ollpnxluctiuni
automotive engineering.

e.g. ;_
a) Advanced Manufacturing Prol:esscs.
b) Latest matcrials and their manufacturing Jl1opeliliCli.
c) Socio-=:momic ~ct of manufal:olring itCfivi1lC8.
d) Environmental problems involved in manufacturing.

TERM- WORK:_

Two copit:a of bollrnl n:port sllouIiJ be submitlCd to Ihe Im;tituteIDt:partment (One for universily and
one for college) and one dlould remain wilh every.rudcnt in a group. .

11K: report willlaJDLilrn /he summary of infomUIIWn wlloc:o.:tc:d by lht: slwlc:nl>l. J"h\, n:porbi will be of
A-4 size, bound and should oontam all tI\(' neccssalJ charts, drawinp. refmttlctll, ete_

ORAL:
The preacntatlon should be around 10-15 minutes, Ii ,llowed by 10 minutes quc:monlanswcr seasion in
tlK: presence "I' exlemal examiner, fellow studen18 and guide and teachcnl in the dcp.a:rtment.

CAD/CAM
(RoE. MECHANICAL I PRODUCTION)

TeadllQ8~heduk! :
i.edQres : • hnIWl!O'k
Ptacth;aIs : ••tlnIwftok

{2 mu++
2 "" idea.',an __,Y'I, dc.)

EumhnlUon Schedule:
nwory Paper : lOll Marks
Tum work : 2.5Mitrb
Orad ; 15Marb
Paper Darllttnn ;. HI'!I.,--

UNIT•I : Buies ofCAD/CAM: 9lIn.
Ddinitioo, Concept, product life cycle and CAD/CAM R.eaeon, for implcmcm:ing CAD .,.tcnu.
Cornputc:rAidedDesign PIIJCeU and V.mOIlS step' in it Application of CAD fuJ dcmgn~ss,
Benefits of CAD, Itdcgratioo of CADJCAM, Neccuity, Au1omalion, Type, of automation,
Application of CAD.ICA.\t, CAD modcling Surface mod~ling. WirefrarrK: modeling, Solid modeling.
Introduction to upid prototyping or Jayend II1IlIIlUlICwrint teclmoklaY. Con..'11n'Cnt EnaineeriDa-

~ghtllge : 2(lmwU

L1'I'IT_ll: Iolerlldiw Computer Gntphio;s: 10 lin,
Dcfin.atirm, ('..lmCCpt, Two dimen"iOlm! tnn"fbrmatil7ll~, Rcalin& tr.!nRlation, rotation, Ma1rix
Il:pmIcnlillMt iIIKI humugtn<lOUll <;<J()fJinaIc., 11IR'C' ~ gwmelril; lr.mlIfonmtiooa,
TnntI'lation, Rntalion, ~caling, CIlrnp<Jfrite tnm~fmmation.. CurvelI and lIUIf_~,
Parametric and Nonparameuic Rpl'Csentation of CIBVClIand surfo1celil. Analytic and $ynlhetic
CUJVelIand 8lU'bCelI. Hennife Cllbic ",liM curve, Bezier curve, B-.pline curve, Bicubic maUccl
su.;h iIllHcnnitl: sudac.e Bezie! &uITace, B.sp1iIK suITa"e. (~n.:t'lltiou of aU abovl: cwves and SlIIfu,;cs

using CH progt'ammclI) (Programming is rcIIlrictcd for priWlical cllllll only).
wciglrtagc : 20 marb

UNlT-m: FEM Anat)'lllli .nd Its IpI'UUUOO. 9 Hn.
Introduction: PmGcas of Finite Elcmena Anai)'SU, 11Jyskal problelU'l, Mathcmirtical models
and Ihe finite clement aolulitm. Finite clement mliytiB a.; an. intcgrat P'rt of computer aided dicaign.
Heat Tr:mRfer Analyti. Cnl\'Cmtng heat trnlll:frr ~fum. Tnc,ClllClltal cqu:;tion~
FEM anaIyBis of roltin8 and exttu8ion procc88CS 1-1) ma!ybis.

wftehtaga : 20 ••••rb



-----

UNIT-IV: FMS, GT(CAM) 8Hrs.
CUfUPOhCillllof CUfi\IIIlCIimcgtated m~ .,,""'"". Buillfing billeD of tJcxible:
manu:t';K;turin&systemI. FMS in job, blddl and m- proIllktion. Mnbjning sydcml d FMS.
Tool mIlUIae:mmt ~te:mI. Woltpicce hIndli.na.,..mns. Fkxiblo M"'"fW::twins Ce:ILM-.
tI> achWsYo,VIrinwI type:lI of flftibilitieft _h IllI ....mine., pmc-. fNdorial handline. pmdud:,
produc:tio!1 &ribility.
('rmup Technnlogy :
Model. mtl algolithmJ, '\Ii1UJimclhods, coding method. c1;.llltcranaIy.b mctbod, matrix fonnulation,
lllllbenu6ali programming formulltlon, graph fornml.tillJ.. Cu'Icopl: of cellu'- manufactwios, ~
of ,dl man ••••.•andlubulW::d,method uI .;dlfl.alllaUon, adWnl&gCB of cc11ulal'mmufa;~

M:i&htagcl : 20 mzrks

lJl'I,'IT _ V : 8 lIB.
ROBOTS:
C•• "poJ_" claulfication, eclectiOll, ICIlSOr tcclmolo8), Robot ann tIl!iectioD, ann dyn:Imicl,
~ plamina. robot grippcn.ROOot JGnematic;1ob~ location, D'IIlIionnationa(2d.l; 3d),
direct "iIM:nc kinernali«, UIllllipuldor lftOtion, Mdlcmatiul model of SerYOsystem.
REVJ!.M.St. ENUO.:
BlQclItcpI in~ cng., such. DabC~ ~-mg, SogmcntarionSulfaccfiltiD&3D
CAD modlll creation. Appl.i\llliion of~cnc EDg.

TERM WORK ; l ANY FIVE)
l. DeIrijn of' any ot'tbe ~ of' WUljBeltOf" , eondemor or evaporator.
2. DcIiga of lIllYof Ibc fu1lowing : Pilton Cylinder, (OflllllCbng Rod,
Cm1bhatt,Vl1vcsctc wilhtbcbelp of.C.I~.

3, DrlIfting oflQl)'oncoftlwfoDowiua~omponMt$RotoI,;&. Stator blades,
CMina lxarinl , Cll:.

4. Ux of getlCl.uYl,': mzrndiIc1Uring processes for npid protolyping W1ing 1-
dcalPro-fJ etc.

~. liM ofMtftw.eI*UpI like l-dcl'll!Pro-FJcati••~(;lI,mrl'cam,mast« cam.
etc. foc Iolid mocIcllng of any
t.JlIIl; Cunpoamt.

6. ~ Enig. of any Bimplc 8l:01l1c1Ji~JIlOIkL
7. l'i1:Jblal. of l;I}<M(Ucm) by IlAing l-dca&lAnsyllctc. M1ftwarc.
8. Probkml for trmd'onnI.tions. Translltion,roution, IIC!~
9. ~ un Rubut Progr.aming ( Compubory, PD<.ltcal JlIlIlll* unly)
1(\, Anipmcnt on PMS group tee:Imo1ogy (CompIll8ory).

ORAL:
oral will be baIod on aboVe te:JiDWOlkooJy. Srope of p1'lJ8Rlnming llhoUld be
reslricted to pnctiCaJl only.
NOIl.1; VII; of .Ill)' IUitabIc &CIftw~ package can b.: dl:Jp;; fit" pcJfonniIJg above uid u:amwotk.

RF.Ftr.RFNCE BOOKS.~

I CAn 'CAM I'Iylbrabinl7.eid
Z. CAD :CAM by R.mwnurti
3. CAD' CAM by (JJQ(M::l', Zilm1er
4. Introduction to FF..M b)' N. 3, OIIol;OIL

-•
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'TeachIngKIte_ (Per.-k)
I_tures : • hI'S.
Prac:dctl : 1:bn.

11UBOLOGY
(REo MEClJ.& PROD.)

EDmlnllUonllCbeme
Tbmry: 100marb
TeI'rmrol1l.:15 marks
0nI :2~••••rb
Duration: 3 hI'lI.

j.,

.\.:~

UNIT I :- 9.Hlll.
1. Tribology: In~ Tribologyin dc5ign, Tribolngy in induslry,Eoonomi~eonsedamtimls.

2. Mecbanics of Rolling motion: J.uttoow:tion, liroc: rolling, MicrosJip in rolling, ty:re Road
contacl3.

3. Friction: In1roduction,l..aw!Iof Friction, Kindll of liicoan, eauat ot" 1mtion, tiictioD
ntea.IIUftml,:nt, IbtUl)' of friction, ••.aaUblc, in friction, liiGtion in Stability. ChaRcI~ of

mclion wriatiollll, analyllis 01' stlek-"Iip OIIciIlatiOflll and ill elimination.

4. WOM: Types ofwe ••., Various fac:1on affOctiog wear, n CllWeJlICDtof wear. wear bc1Wllm mota!
tn metsl and metal to flawing liquid. . -

wcightlgc : 20 marb
,

UI\TI II ;- 9 lin.
I. Hydro.W!c bearingll : Batie oon<:cptlI, apcutiona, adwntagcll • 1imitati0Dl. Hydroltatie tIep
bearing, conical & sphcri~ bcariJqpl, Iwd ClIJI)'in¥ clII*ily &. flow oIlubrio.:an18, COIlImIliDsuf1low
tbmugh rcstrictcn. Influence of rcsticlolll on

WCligiltagc: 20 nwb

UNIT m:- , lin.
1. Hydrostatic bearings.: BaaJc coaccpu, opaariuua, advantages <I:limillltions. ~
mp bearing, ooaical. &: spherical bearing" load ~ capacity &. flow oflubricants, oon1ro~
ofOow tbrough fCBtricters. InfJueDcc ofrestricloo OD peJfO:lmancc, BcariDg power &. film Ih)clmelll,
~g te:mpcmrture <.\ power. ydrosbtic lifts. L-UhkirlSolution.

2. Hydrodynamic bearings : "lbcoly of Hydrodynamic luhricllions, meehanilm ofprwaure
I1evelopnll:llt ill 00. fihn. Infinite tllpen:d IIhoe IIlidc:r ~ Snmmt:rficld &. Boyd lIlJ1ulionCor
an infinite journal bearings. Short bearing lheory applied Ir, ,ioumal bearing. l'IxtiCliI design
COMidcratiaIlll.

wciKb. : 20 IIlllfU

UNIT IV:- , firs.
1. Friction & poWa" Ios!Ica in JoumaI. Bearing : Evalwition of friction lots in COJIl:enuic.&: a:ccnJric
jounw. bearing & quantity of oil flow with circumferential grooVI::& hole, lIOUl'CC for had

""""'.2. Hydrodynamic lJtrmt bearing : hatrodllCtion, flat plate, 1bnIIlt beaming, IJtcp 1bnIIlt ~
tapered land thrnal bearing, lilting pad thrulil bearing. spring IllOWlted thrust hcMing, hydrodynamh:,
pocket thrust bearing.

wagb. :20mar"

UNIT V :_ 9 Hrw.
1. Ilydroltltic aquceze filin, circuJM and ~ plates, impact eondwQfIS between
lubricated 'JOlid8, appliCllliona 10 joumaJ bearing.
2. Air lubricated beill.1ngs : Ttltin&))lId bearings, MagnetlC R'COfding di5b with flying head
hydrostatic. hydrodynantic IhnlIt bearing with ••. lubricatirma.
3. Lubrication JI!lIdiee, Quality coo.trol &. Managcmcot : Clulractcristil:S of Lubrioati;ng medlod,
lubricating doviCtl9 'ana syJtema, organising. &. plant lubrication propruuc. 'I)pil:al1uduslrial
systcJm. Service application chart.

wdghtage : 20 marts



- '8
TERM WORK: (Alslpemats baHd US!) :

1. Dclignofbylkollatie aDd hydrodyn.amic bcariJla.
2. Sq ;z fib 1ubrk:Itim of piIIODpin.
3. HMl bIiIInccin t-rinv.
4. Rqroaokll oql ••tioh.

PRACTICAL ON (My Foor):

1. JournIIIbcaina 1ppIltuIl.
2. Tilling pId IIwUflbcntg ~.
3. Frietion •• jcunlal bent&.
4. Pour bID.tmer.
S. Codticimd of tncmn utina pin on ditk type tric:tion monitor .
6. Br.lkc:line friction tost Ii&-

NOTE : 0I'Il willbe Insodon t1v:~hcd temlworkpre~ in the furm of
CCI1ified jom'ual.

RECOMMENDED BOOKs' :

1. B_e lubrication 1beory - A Camt:tu••.
1 1hDur}A PrIl;Ii~ ufluiJril;aliunofEIJP- •D.D.Fulkr, JohnWdcyA SmlI9S4.
3. FundarncrntIII ol"tiiction It wear ofmaterim. American Society ofMtltUl.
4. The r>amsn of AeroI!allc Dearinga. J. W. Powell
S. G.~ _1irJMam&PoweJ.
6. Principles ofTribology - EditW by I. Halling.
7. Fric;tioII, WCllf. I...ubJbtion-Tribology HmdooIt.Edilcd by Prof.LV. KrIF~.
S. Friction &:we. :PUGH B.
9. TribokliD' H.ldbook :Neal M J. HUlIetWOrtb.
10. ~ 101riboI0I)' &. bemz.p - Mujmoo.,A H. Whoo_& Co.PYt.Ltd.

MEC,HANlt.:AL VlBNAUON
(lH. MECIt)

T..dilnB •••••• <p-r _Il)
Ledur~ : ••bn.
PndInl : 2h•.••

EPJIIlntIoIIlChelM
'""""'1; 100marb
DIIrMlon; 3 hn.
Tu_rk: 15mllJ'b
Oral : l! IbUillI

UNIT I :_ Y!in.
n.mped md lJndarntled Vibration :.
Jntmdu~ DcfJDiljons, Vector mCIlhodof rcpresClllling Jwmonic motion, DdditionllflWOS.HM
ofthc ami: frequency, t-t. phrnolnonon, Complex llWllbodof I'efRlkIlItina Jwmonjc vibntion,work
done 11)'Ii harmonh; fon:l;1 au I hmnuni.c,
Fomia: aerica4 hannonic BWyIY.
Undamped free vibnti.m of aiDgk: lk;rce of fiecdoul syllmn: ckl'ntion & IIOIutionm ••••ft_~._"ti.lt
cczu*joo 1otlIioIWvibntioo. aPv*Ilt Iltiifi;cu ah IJlrina «JI!lbinltion, ipriDaI in lCriot &. pIl'iIllel,....,..••.•.
lJNITIT:. ''''''-
Damped frK vibration of .maIe degree of fi'eedom lI)'llcm :
I'lifft,rent 'YJ- m~!o free VllH.klll willi villCllII~ dlH''l.i ••g klglrilhm dec.UI •••1II,vi!IClJUA

dampen, dry fiiction or coulomb d.unpina, Solid or JIIIwtural damping. Nip IX"interfacial damping.
F~ Vibnlliol1(Irs. tkgrcc offioedtmsyMemll:.
Fon:.ed WJrlllion wilh >lUi.1ll1aDl lwumonic =ir.tioP & wilh relating & reciprol:lltingIdmance ,
foo:od vibntiDn due to cltCilatiorl of che IUIJPOrl,crJCIRVdisripated by damping, farced vilnlion wiIb.
c.(lIJiomb dampin& ~ wilh muctunll dampin& clcniliillition of equivalent ...e00Ul ~ fium
~ I'CIpCIJlICC\IfVW,vibration mcuurina ulJumcnll.



~-•..••------------" ~,,-~~-~~-------"-"------------

\I

UNITI1l:_ 9H••.
. Two degreeB of fi'ecdom sy8lems: - Principle: mode. of \-ibJation, ~ m:tillncar aDd
angul- modes, tyItCmwilh dImpins. undImpod mod ~bration
wilh 1Iannortic excitation, vibration ablil'll'bml.

Critical ~cd of ~haft ;. of Ii light IIInd'lhllYing Ii !ringle ditIC without damping &; with darnJring, em;cal
'P"4 of 8baft having muJdple WlIC,accondary crilka1 speed of Ii light eantilcvcr shaft wilh loU'gCI
heavy dillC at itII end.

weigbtage : 20 marb

UNIT-IV 9lin.
Multiple dew- of fuxdotn ')'8lem&:J:JW WJcraUoll equ.tioo of motion&,in1lllem:eoodIicimts,
gen~ eo-ordinat~ lk co-ordinatod ooupting, natural trequmcie8c and mode Blmpcs.rthogonal
Jl1"OJlCIlicsof DOOlllIi nlOdes, matrix ulvl:l."5iOWl, tonioul vibl"ation of muhi rolOl" fl)'IItans, gear
.".tan continuolJl syateml, Rayleigh Itlclho<l lJtJnUrky method, Stodola mctbod, Rayleigh-Ritz
trn:;1hod, HOtz..T IlK:lbod, m<;:Lri~ ;ll:ra1ion.

weigbtage : 20 marb

UNIT-V . 9Hn.
l'ramient &: Non tine# Vibration. Lapboc: In1nIfonnatioM, I("potl": to Ii impuUIive input to Ii
Btcpinput & 10 Ii pube inpul, pll/l8C;pblll: mcl1Ml.. shuclt ~pr:c1JUm,eumpll:lj uI Ii nllnlinc.- 8)Iring
fOJ'Cellperturlmion method, fon::ed vibration with noll line:rr 1Ipring. Self excikd vibration.

weigbtage : 20 marb

TERMWORK:

Term work Mall. conlltm of any BVE foUowing experiments. And '{brei: amglUllCD1ll

I} To Determine the natural frcqucncy of damped vibration of mate: dtgrcc tnJcdoIn 8}'IltoIn &: to
find iu danlping coc:mciml.
2) Towrifynatura1&c:

~OH.AL;-
~ Oraillball be baed 1mplCllCriblldTl:IDl•.••••orl calilied in Ibt:bm ufjounud.

RECOMMENDED BOOKs';-

I. Mellitankal. Vibrldiom : Qrm.'l:!"
2. MccJwUcal VibrltionB : Omn;b A. H.
3. Meclutnical Vibrlliom : T8CMoone lk Hinkle.
4. Mc.:lwdcal Vn.:.uiom; ; V.P. Singb, Dhanpa1 R.ai& Cu. P\II. Ltd. .

,"



NON CONVENTTONAL ENERGY SOURCES
(B,E. MECHANICAL) - 4020048: ELECTIVE-I

\'.1-

Tadlln! Sc:bedllk :
Lettu"~ : 4 hntweelr.
Pnctle.1II : 11n1week

EumlnltioB SdIeddk:
TIHoryhper : lOOMarb
Term work : 15MIIrb
Paper Donlin : 3 hI'S

•-• Hn.

UNIT.I: 8Hn.
l. Solar F.n«gy: ..••.va;IUility, HmiUltionA, energy by efficiency by 1111.&2nd law of
tbmnodYiWJUei. UIC of .ow energy.
2. SofaT Radiation: PhyJric~nf the RWI. F.nergy ram.!cd by the lIUII. Oenmetry of llII!.- r8Cfiatioo.
MClllIUlCnlcnl of solar radiAlioo, Computalioo. of .olar odiation OIl ~lined awt:..e.

weigh••• : 20mub

UNIT- n : IIIUn.
3. f1aI plaJc oollacUn : Energy ba1an<;e lOr a flat plate ooDcctor. Simple cqaaticm and pcrtOmlmec
.;urvea. Selection of £I;u plale oo&<;wr, CoUCC1ol.' c1Ii"icDcy factor, CODcc1ol: beat I'CmCJViII fa,;tol',
"'*rial till' cnUDCton.
4-. SoIou' conconlrator : Limitations of flat plate collectors. VlIrious l:Ott~OIl

tileii' advantagc. limplc tbcnnaI. energy balance l:quatlO!lJ. Parabolic, parabolic daqb, belionau.
Selectionof various ~b for con«mtration ' ,/

weiah1.lg«: : 20 llIlIl"b

UNIT-m: , Hn.
~. SoIa£ heating tyIItemt.: Solar water and heating svmma. Typa oholal' ""mr
6. ~,Pwdw auw hcaq ~YBIClllll.Sohr hcali.JJ¥cwoomil:Cll.

Solar dilltiIlation ~CIhI.: VarioUll.oI.lItIl1L Ue~igJland aelec:rion.
7. Solar electric power and procCiIlI'-t : Solar pho!m'ollllllk system. Mamials

-:lind lhd£ pmmnm..c.
SclIIr 1hemW power pbnt: fluid neod, kitllp«.ol~ roqllirod, varioua tyIItCmS used 1ft<!1hcir
pl;lI'f~c.

weigh_ : 20marb

UNIT _ tv:
S. W"lDdCRCfUY.:AvWability'Ofwind:ViUioustypca of winds &. their pcformill'lco.
9. GooIbmnaI Energy: Various IypQlIof g001hcrma1 power plan".
10. Ocean 1bcrmalen«(O'.: Comparison ofvarious rim'!. Principle working ofotte -'

weightagc : 20 nwU

, Un.

11. Ttdal, -sY :TIda.J._ergy available in India. Suitable locations. Srody of varions tidal
--sY puwcrpimll. L'1Jarlll;lcrilILR;. of Lulbincs n:ljwoo.
12. Bio gas: Chemistry of biogu generation wriablet allCeting IIimpkl go planta. 1JIc of' bio-pt
for dickl engine.

BOOKS:

t. Krictll and KriodCf : Principles of Solar Engineering. McGraw urn Book Co.
2 S. P. SukIwmo : Solar Energy
\. o. n. Rai : fW. T1lerm1.1Engineering
-t. Watil: l'owe:r P.llnl euWnc«ing.
~. HoP. Chr! and.1 PrabdI : Sof. C'ftet'gy,Tata McC'Il".:awHin Rook. 01.
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MECHANICAL F.STlMATINGANDCOSTING
(RE. MECH ) ELECTIVE - I

Elamlnatioa Schedule:
Theory Paper : 100Mub
Term work : 15 Marb
Pllper Duntlon : 3 HrL

Teacbllll! Sc:ht'dllie :
ledu"," : • hnlwel!k
Prlldi(:al~ : 1 hn/Wl.'ek
[)no",,,,,
lINlT.l: 9un.
ProcelI8 ""limUUJl : hlllw,,~tiOll, ImVOl'lllnl;e & llbjl:(:liVCli of IllIljma1i"ll, conlItituentll of I:atbnate
f_.

weigh. : 2Unlllrb

weightage : 20 marb

UNIT -ll : 9 Mrs.
Menurati<m in ct:timating : C'l\lcuhrtion~ of the vohlmc ~ weight of the macltine jlm1Ball per fini8bod
diln,.;mioll.. E/ltimatiOll of laugh caning, eah:u1adons vf w".iglit of casting, caku1ation~ of eostUl&
(material labour, ma<;bining COlI1etc.) considering aU type' of I.Uowaneell. All Iyp:I of numerical fOr
-.a1culating cosluffmishcd cast iron paIlS &. calculadon l,rucWurcs.

ProI:clsll uf WlJUng : DiJI=cc ~lw\:I:II e!llimilting ilIlti CUIlling. Advantagllll ofo;wUng, ck:mCroa of
to&ring, mc1hods of ccsting, melhods of calculiltin8 depreciation. Grouping of oosf olommts. Numerical
on abuVi:' tupi~.

UNIT _ ill : ' Hn.
r.stintatWlI of furged pam; : Introduction, IO!lSe!l ill Cuginlloio:lIg1l1of 5lroM. daculatiol1s of illOtual
vol\ml(: of forzed product Calculllfions for kngth of strI,ke requirtld for finisbcd forged producl Such
as bohll, revctll elc. eon.~idcring aU In,sc!!.
E6tirnatiun at wekkd job: FebricatiOlts. _kl.ing PlOc"dw'eS. welding costs. }'owcrwnll1llJlpUO:ll and
Welding rnte8. ('-llk:uiaTionproceduR and numerical on ,06t estimation ofMlldingjobtl.

W.:igllUlgC; 20 marks

UNIT_ IV: 10'An.
Mechanical timc calcu14tions : Introduction, lICI-uptime, operation. ~ teM down time, pcrJOIla.I
allowance, (ati~ allowance. travel oftoolR, (eod, dqJIh o( cut, !pOl, cutting lIpeed. ('-ak;ulatinn~ (or
machining time for 1UITling,boring, chamfering, drilling, reallling, lhreading, tapping, grinding of

.•.. finilhed produel.
;: Estimalioo uI wood wOIk : Fumitw'c & PatieInB, patl.:ms materi.al. pattenl alloWIUM:' estimation of

wood for pattern & fumiIurc. Estimation of cost of patkm &: furniture. NumcricalJ an: included.
wcightagc : 20 marb

wcightage : 20 marta

UNIT __V ; 9 Hrs.
ElItiDlation of !heel material worb : Opcrarions in sheel metal wockB, cakulalion of blank size, blank
laymIt,ahellt metal joint, typea Df pre!llI"a cll:JWlity Df a pr-e'!IlI,emmation of time Nummcal.
Mctbods of wa~ payments: Time or day rille method, wlit or piect: rate method, combination method,
incentive wage lI)Illtem,premium bonus plana_

TERM WORK:
MiI:"ium "ighl ••••••ignmenls on the above top;""'_ E~.h iIll~ignmc:nt should have problem~ uflbe rebled
tortes.

Rroommended Dook!l:

,
z.
3.
4.

Mechanical Cfitimaticm & cmltinS - R P Sin~a
Eslimating & CQlIlingJor nx:cilhallical 8ludt illS - Mu1dlerjee
Mechanical FAltunating & Costing - Banga 1~llllJllla
F,slimaling and.:mUng - B)' D. l\lMukllillj.~-.:.

•



AUI'O MOBILE ENGINEUING • Iii: ELECTIVE.II ) , f.{
(B.L PROD. f MECH. )

T~ Sdlfdule:
J,Adu.... : 4 llInIwee.
Pnc:tk* :2~k

I".h!attow, Scbedtde:
.Deory PIIper ; 100 Mark!!
T_ -' : 25MIIrb
Paper Duration : J hn

weiah_ : 20mIIb

UNIT _OJ : 9 lin..
&;inc cooliDt and 1abrio*i0Cl -"--"-~iD-.Temp, wridiOIl in CI oagtnos, ••• I')' of oooJil>G,~
of euOOn&.«-1plD"""1 of eooIina JYlIICm, dfcct of thcImoIta, 1loUb1cJbou&iD& of cooIina 1IYJtcm. './
DlffaClII t1JlII of Il'IliriC8ll~ ptupctltiol of Iubriclm18, ~ IJMd 0Cl .doiAObilol, ~
IbOOting of IDIIrkaDdon.

UNIT-I: 'Hn.
Ui'dIKtion :
a-me.tion !If ••••••ldJilea, layout !If au!lIl,lObilc whic1c.. o..rill alId ftarnc, IIJIbRI"'''' humbcn,
door&, Irtierd'" vctUeJcmil tmlm. Working ~clc of pa:kll dacl a: dlle.I cycle, QOQIPIriIioD
hotwecn them. Tgnmnn II)'lIlcm- llildk. Yil3',itiatlllYf*m, mapclic ignition lI)'lItem.

wdahtaao ; 20 tDIl'b

UNIT -n: 9 lIn.
Citbwation & fuel IUPIl!Y Iyalcm - Air fuel mixture ~ of SI «,,' CI 1IDdca'1oWioltI
opc::amua «JIIIditiolla, varioUlI1)'pes of I ~ ;JUd in aulomobilel. 1)'pcI of fUcJ pump and
iq)ccton, ~ IDd Iimq dnicC& dcnti:llg ofmcl JlW11).

UNIT-IV: 9Bn.
Tla-.iOll ~ " CJ\Itehoa-rcquircmmtll of ~ dn&Ic ptarc, 1DIl1tIp1Irc. ad,
CCII'ItIifilga) ~ ftuid oonpIing, Tmul*:lhootingot'chlltdu:.
(br box • COIlIlnJQtion, alidill& mesh, cunstIIlt lDC!Jb, I)nlObromcsh,. cpieyclie iUid 1J'DqUC t'.OIMlltOr,
Trouble Ihoocina of •• box, propc:llw lIbaft, diffcmnial We.

wur _V : 9 HrL
Swpcmion & dCclIinBsydcm - .••.
Spriq: • Tn- uf Ip:ing ,wi! &: bc:lilal, leaf, Irilmt~ IW" BJll'in¥.In&kpmdanllllllp"l"'illll,
rubhe.-,MIIIpCllllinn,.elf levclling ~dDn, pneumatic !IUlIIlCnllil•••, Tmuhlellhonting !If ~lIpllllllicwi --'
1)1lmn. SIc«iDg syaLcm• Funclim &. gIlCIIDCb)', lOUlur&. 1OaIlb«, ~I, slclcring linbF &:
gc.- , ciffcrcntial tllr:ering .yJItem, Jlll'¥el' l!tCCring.

TERM-WORK:

I. Uiffcrcnt lypcI of cluIcbcs a: IIscmbty a. dilImcnlahng of two a. four wbcclen
cluichllll.

2 Cba.mcation of goarbm: a. aucmhly .It dilllTicntaling of "'_ box.
3. Assembly -': dilmcntalling ufpropc1l« Ihaft and dift'crcJltl.a1axle:.
4. AItlm1bly& dilRI:Iltal1ill¥UCslJlllCmliun lyllmL

1. AvtornotiYc Mec,hmk.." Cwux Volllo Vol 4.
2. Amomociw;F~ "N•.••.
3. AuIornntMPong.. KriplIIdngti Vall a: Vnl2.

Ie;
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MACIIINE TOOL m:SIGN
(B.E. MECR ) ELECTIVE _I

IS-

TellmlRK Sdtt:duw ;
Lec:tures : 4 lmIwl'ek
Practlc:aJs ; 1 hrsIweelo;

EunJiQlllion SdItldul,,=
Theory Paper : 100Marils
Term work : 25 Marks
Paper Thlr.uon : ] Imi

lJI'oln - I : 9 an.
Di1fa:eul considcmtion and trcnd!l in tbigning macltinc tools. Intt'oduCtion 1<Jo:stimlllion of forces fm:
tbign. ana.lYliI . for different ~ opcratiOll8 fiUCl, llII luming. dr.il.ling, milling, gr.ind.ing,
brolCbin& 8JuIping etc. and pl'I'WC!'required fur mac!lininB opcnrtjons.

Kinematic. of machine tools : OeIign , principle. of different drilling systern. dele:l.uination of speed
r~, 1II::1~IiUD of 1Ou1tin¥sp.:cd, IIlClJallllkll1 n:gulation & stepped driVl:ll.

Deaign of geu boxes : Gnphical representation ItrIIC\UI'Cdiagrams, ray diagrams, spo:d cham,
gc;a \.cclh caleu1ldiUllll, dtvaliool1iagnlrn.

Slop~ ",gubtiun : CwtiifiwUiun of sLc:piellsIYsLml8, moclwd"id frit;1ion dri"u mil pn:uun:
v.aiatlon, tell'tighteoing drivea. etc.

v.:cigh~ :~ marks

UNIT . II : 9 fin.
Dcaign of machine tool bods .md Cl,)klU1Il1l8: Dc8jgn futwcs of varioU$ type1I ofbcds, fOlW acting IItI
the tabk of • vertkallathe, ooloumn deIrigDof milling machine and drilling maclIine.

Machine toolalideways &, guides: Classification nf guide;;, wear, llCClIIaC)'
of pn:asurc distribution on guides, frictional behavwurof machine
hyUruclynamic hibl:iCAiua of llwdc:8.

and ItJlterial", calcu1Btion
tool guides. Hydrostatic

wcightage : 20 marb

weightagc : 2fImarb

UNIT-ill 9Hn.
OeIign of JlllChir,e tool 1pind1e9 : Special re.turell, materia", COJIIIIudion. opindle , support,
calculation of llccve bc.uing, roller ~ spindle bclIJing tubricaLion in machiBl: tuoIa. Frictional
conditions of working. Itlti.e •• d dynamie rigidity of macbim tools structure, joints Btidwa)'S,
~pindlel'l.
Deaign agairIIl vibrillions llIlYWltc:r in machine: lOt/ill ; liJrI;W vibrlll.illllll, lihue" llbtubmI, chaiWf,
forecd and damped vibnltinn, IIlick-lilip vibration, ••ihration Mol.ted tool holdeo'!l.

wtligblajp: : 20 DIiIlb

UNIT-IV: 9 lin.
ConIrol ~.Item and ek\:lrical equipments in machine [0011 ; Uc8igo at' controlling I'Vliem and
eloclrical cquiproent in macltine 10011, deIlign of hydraulic control 1JYlIlcm. Installation,
rrurillte.JIll,li~C& testing of machill':: IOOls accm'din@;1oISISlJlldat"dI;.

Dll5ign of powill'" "'T\lWlI (or macllim: Wolll ; CliIHificatiun, llaIign fcalur,"" and ~ ClI1"lI1lati(lJl
'. of stm\g1b onead.crew . elDcieney of lead screw, ball, recirculating power screw auemblies, IltaIic
.lood-eflicie:ncy of them, compc:11Slltionaf~kWlb, vertical roUer feed ICtCW.

UNIT-V: 9Hn.
C~pt (If unit head machines and 3PM : IntraducWl1 of modem IIL1Chinc 10011., WDStnidion,
opclfalima . IOOliOll , ailV<llll;C:~arnIlJ.lll\;W dt:vc:loproc:nt n:alcd Iv CAD, CAM 'YBttmJ, FMS, _ of
micropmc;~!IOI"in machine toolft.



TERM-WORK :
I. IndmtifiCitiOll ofvarious macbiDe tool dementi.
2. Daigo &. worlr.in&dr.wklg of scar boJl.
3. ~ofste!-dllclqofttmehinelOOl.
4. De8ianuISPM.
s. MIlinUnca orCNC A CAM 'J*m8.
6. Introduction to an mlKhine tool dcmentll.

•

RrCOMMENDI:O BOOKS:
1. MachP tool dosign byN. K. Mehta.
2. Prindpk. ofmldtine 10011by Sen & B~
3. DosigoofmachinetoobbyBASUPAL
4. Mat:hiDc:1001design iWJdbooJI; by CMl1.

T•• r.htnIlktM!chlie :
L«turn : 4 bra/WMk
PI1ll:tIna. : % ~k

IU:LlABILITY ENGlNY.ERING
lB.!!;, Ml:CH. ): ELKC.nVI!: - I

EumiltCltion Sdltdw.:
Thl'Ory Paper : 100 Marks
"1'_ wort. : 25MaIm
Paper DunaUou J HIlI.

we:i&htaae : 20 maru

UNIT-D: 'lIn.
A. ~ Mudc:I. :
1rItroductian,ConIt.atIilm'd, Linm1y hiutalina; IiInmI, The Weibull Mode~ 011Drcmsity F1meIic:m
-.I dillribuliunFuno;lion,DillribuliunF~;md Reli.bililyAlWylli..SlJm'lfnJpmmI
DiIlribDtiont, CboKcl of Diollibution, Expected V.lw:, Sbncbnta Devbtion IIld. Vsrbnce,
1bcomnI Concanfng~wioD and VolI'ianu. -'

B. CorIdirioDaI Probability :
Introduaion, ConditionII Probability,MultiplicationRule, Indcpmdt1lt Events, Veon dillwIIDlI •
l'roWIility c.1ouia1D by Vcno dlq:rama, SJ""""'Y of PrdMbilitY
Rulea, Struetunl Reliltoility, Hazards Rate 13Conditi<msl Probability. Bayda'I'booMn.

we:.igb.: 2UIDIfU

UNIT-ill: 9Hra.
A. I}'Ifcm~lilbiJity :
b*oduclion, Series, PllnlM and Mixed cunfJ¥UOlUun,Awlic;WOIl to lIJlCI'iflCHa:t.ard MUIkI, An r-
om-of.tt strul:tIIm. ComPCl! lI)'Dm, Nyatems nnt mtooible to milled confipntiona, MIT" I)'*ml,
LogicDiqrams and MIIbw models and Problbility Laws.

UNIT. I : ' lIn.
A. Ekmcnllo OfProbabilily ;
Introduction, ProbcIbiliry Coneept, hnpo.eibl", md Cerrnin Evml-. Rule for AdditioD of
Prubabjljtica, C•••!Uplcm •••••w}' E~ Further CumnHmbl OJ Prubabilily, Koiowgorov Axioma,
Reliability Definition
D. Failure ~ AnaIyaiI :
1nlrGduerion, FaiUe Daa, Mean F.1ure lUte, Mc.n Tnne to FaiUe ( M1TF), ~ Time
BdWoen Failuns (MTBF), MrIF in T«JTII of Failure Density, 0wtenlizati0l1, RoaIi"'ility in
T_ofHaDrd R. and(l)F~ n-ity(UlHaard laiC and FailurcDmli.ty(ill lPtq;ral From),
Mo.n Time 10 Faihlrc in Imq,taIFonn, RcIUhility in other ritocdian.

B. Rctilbility kbprowmml :
ImpwwmenJ uf ~ EIwnCi1ItI,Unit Slalldby rec••"do;y. Rodundmc), ~ lIOd
ReIWJility COIl T.-.dc-OIt:

UNIT_IV: 'lIn.
A. FMIII-T~ AnaI:yWaDdotba IocImiq~.
IJdrodudion, 11_ TMC CXIMtruction and lteliabitiey from ••.auh - Tree, Tlh-SIiT lind CUr-St::T
mudcb. UlICof Boobn Algebra ~B~ic opcrll1!om, TrulJl Tabl.:s, D;- Mmp!'8 Iboon:rn AppllcatllXl
10 Rdiabitity •.•• !ysi. end ProbabilityCalcu1lll1onll. -



"

B. Maintainability and Availability: \..,
Introductio, MoJintainability, Avaibbility, Systwl down tiIne, relbbility and f
Mmtainability TJadc..off. '. ~ weightage : 20 mar1cs

uNIT-V:
A. Rcpainble sy8tcm :
buiamlml:oL18 Repair 1OIk, Mellll Timl: lu Repilir ( MTTR), Reliability and AvaibbiliLy
FUnctions.
n. Rt:liabilily Al1oI;aliuns:
Reliability Allocationt tor a lICries.ystem, applitation of Reliability to Marine powcrplantl,
CampWer aylltclllS,Nuclw power plant&,Failure Mode and Effect analysu (FMEA).wcightagc : 20 tnlIJb

TERMWORK:

Should consist of minimum Five ~\UlIaIlll on the above SylblbWl..

REFERENCE BOOK :
1. JWWriliLy Eugim:c:ring by Balagun.IslllllY.
2. ReIilIbility Engine«ing by L-S. srinath, East Wf:II!tPre!I. Pvt. Ud.
3. Quality ConII'UllIlld Reliability Anabsu by Dr. Drijcmdra Singh,

KhanM PublUheP, New Dc\bi.

MANAGEMENT INFORMATION sySTEM
(RE. MEeR ) ELECTIVE :)1:

Examinatlon Schedule:
Theory PaJM'r : 100Ma.,1cI
Term work : 25 Markll
Pa[",r Dunltion : 3 H•.•••.

Teaching Schedule :
T.rctut'en . : 4 h""wel'k
Practit:a15 : 1; hrstweei{
Dl"&wlng :

UNIT-I: 8HrL
MIS : Introduction 10ManagQncnl infOIlElll1ion systl:ID (MlS) , MIS pyr.m1id, components of Mal MIS.
dcwlOl'jng • long range infonnation system, management reporting IJ)'Btem, infonnation I'drival,
syBtcmaric analysis of infonnatkm ...;;; wcightage : 20 marks

C UNIT.U, .-MIS: Mit & ~uliol\ Chad : MiAapproachto OfglIRiulion, trannCtioD proce.mg IJ)'lItmI,
mari;:lOLing,inventory, [IWIufacwring, financial pllllll\ing, decision concqJt, controVfccdbac"'- systcm.wcighlage : 20 marks.-UNIT-ID:

wcightAge : 20 marks

LJNIT _V : 8 ttn..
SOFfW ARE DEVELOPMENf : Differwt appro;Khcll to software development, classic mclhoda,
pruMYPing, 1Iprial1UOlk~ SOL, sollWaR: mylhs, llUllwan: k:!IUng, IIU1lWiaC mainklWJ<;e, DFD, CASE.

SYSTEM ANALYSIS : Sl1uctw>: uf ay!lt<:m analysis, idcnLifi~",liun uf nl:ell, feaaibility stOOy,
cconomlc analyJia. technical analyBis, role of systttn analyst, aldlls of R)'fltnt anal:y1t.wcightagC' : 20 mark!

UNIT _tV : 8 lIn.
DATABASE sysTEM:: hltroduction to oJabbasc, ~ of dil13hasc system. da1iIbuo administrator,
ERmodel,~ty fromfailure,COlIl)llllmcy, serialiability.

TERM WORK:

Minimum eight 3lIsigmmmt on the aboYc:topics; each anignment should Mve case: 8tUdica of the
n::illl.l::u LOV'~. lViinumuuun<; iIl;S~cnt should tx: from e;LI;h unit.

, .

•



••2.,.
M:IlIDgcmmt Inform:t:k ..••~'.;..... •
h1fcrnti1ion Sy8tCm for Mod<.'1llMallago;Jl1C1lt.
MamigernenI Infornu,tiOll. System

toyDw.i:;, ~.~c."••~:;:,~:....•".•..
by Mudrick, Roell; l'HI, N.:w Dclhi.
by Jawadcbr, VenUl Pnkab ••. , Pune.

TAdling Scheduloe ;
l.ertuRr.I : 41tr.llwnk

OPERATIC)N Kf"-SJo'AHt:H
(RE. MECIl ) ELECTIVE - I

Euminatioo Schedule:
TheMyPaper' : tOOM.rb
Tl!rm wurk ; lS MJub
Papl!r TlunUn.. : 3 An.

UNIT-1: 9 fin.
Introduction to O.R., models in O.R., SCOpcl,phaso$, O.R in ~ision IlIiIking.
L.iI:ar f'Jugramming : Model fOl'tllU1a1iOlt,GrzpbicaI mcthiod, Bimpln. method, concept of quality & ib
applicllliom. Scn!itivity anaJysis.

UNIT-IT: 9 fin.
QUEUING THEORY; Qulluing Syllll:m. KCTMhdl nutatiun, rringlc chimncl queueing model,
mulliclwmel qumaemg dIc<M'y,finite capacitor model, COlItmodel, lIdwnce queueing mndcl, lICriCll

\jUCUl:S,two stations lCT'o'ioomudl:l with= qllCUCS~acity, K"'8latioo model ",ilb Infmill; queue-
.inunubltion : baQ(. concept, monte carlo ~imu'ation., advantageR &; Iimitmool.

wclghtage : 20 mara

UNI'I' _lll : 9 Hn.
DYNAMIC PROGRAMMING: htlnMllldiun, blllli•• WIlccpt & appllClitiuDlI, .JliII1IIOleriI.ilic~of
1).1'.• Oynamic progrIfllming aproach.
Special ~ebniquc:. of L.P. weh as trnnsportillionmodel. asaignmcnt molkl. traveIliDg •• Icmun,
inaIIlrltipmmt probkm.

UNIT .IV:

REPLACEMENT MOmL : lJeterminiltiCB .'t ProbIbilistica COOJidcmiOllll. XqJJacancnt of uId
equipment by the most efficient by the mdden faihu"e itemB, fllil\lR tre81, ExMnpieIJ offaiJunllroca.

weightagc : 20 nwb

UNIT - V : 9 HrlI.
DEOSJON THEORY: [1oI,'mun!ree1, CW"". of ~i»itRlmut1el, ulilily, dc:~iIIionunder ~nl1y,
unccrtainity II'Id n8k.
GAMESTIffiORY: 'Theory concept , ~s, maUmnn md minimum pinciples,
uddIe point, domainance baac ClltlCeJIt and tenninology of two persons zero IIIIIll game., MXZ &.
ZXN sames. JIlbGallte$ rntlhod, yaphicalllletbod.

BOOKSRECOMMlliNUED:

1. Qulmtitatiw T cclmiqlWS .in Manllacmwt by V00ra.
2. QUaatitatiYe Technique. Vol. I&. II by LC. Jharrib_
3. Opcra1iuoal R••~ b,)'Handy TalJa; (PHL Pvl Ud. Dc1hi)
4. I'ERT &. CI'M principle! &. applicatitmft by I.S. Srinath
S. 0pe;nti0D;d &:llCo1ICh by 1Ic:cra &: Gupta (S. chmd &. Co.)
6. InIrudul;Iion ufO.R. b.y Halli"", &. Librimm.
7. Operational Rellearch by 'Prof. A.K. Clritale &; Negi (J01m Publicatton).
8. OpmIIiun&I:Rl:IIllUcliby 1.K. SJimnil {MlmiIlm!nllia Lul)



------------------------- .__ .

, ROBOTICS
('U'~MlI'£.R. rp'R~n. ) v,f,l«:TIVF. - T

\.3

Tl!lIdJing Schedule
Leaures : 4 bnfWcek
PractJcall : 1 hrafweek ,

F.umlll~nSdledulll:
Throry Paper : 100Marb
Term 1If(I1I'k : 1:5 Marks
Paper Dundon : ] brs

UNIT-I: 9lin.
P!lnnfl" meebaniCI : Adwneod synthesis ofp1anDer _ehanics fur ISP and FSP Bwil£ lOt1heoric8
and analytical teclJnc(uc-. applkatkma.

Mcclw1icll dynamics : Newtonian and Lagrangian tcchn.iqUCll, ~ methods, spatial
mcehanisms. axocIc•• kinematica of open and dosed loop mectumiClim.

weightago : 20 marb

UNIT. n: 9Hn.
n-il' ~ in roboIiCll, auklmatiun illld robuliu, rubot iaWumY. _" ~1rul;1un: uI roboliw,
1WlI1umn, acc1Il'8coyand ~lity, cllWlfficiationand lltructure of mboticaII)'lIIeR,pnint tn prrint
and oontinCOUBpalh syldCm, wntrol loop of robotk1s lJYIlICm,lhe manjpublonl • W 'MDt JnCl!ion

(~and gJipper. weighbgc:20nwb

UNIT _ill : 9 Hra.
Drives and conlrol.ystcm : HydrWic. PC SCJVU moturs"basic wnIrol system, oonl:l:Pt and models,
om1ml tyJIem analysis. robot activation and feed back eomponmU., llO'itional and velocity
ee:nson., i\l;tuaton, power 1Jansmi~lion system, robot joint control design. Application of robot in
IIIIIIlI1fiM;IurinH •

weiglttage : 20 merb

TJNIT. IV: 9 ArK.
Robo! ann 1dn=1ic an4 d)namica, the dircl:;t kinc:matk probIcm, Iht invmc kinematic; solution.
Langrmge EuJcn formatioD, generalUe D'Akmbert'l equation of rnoiion, DenoW.HartenbeJ!
conwrtion and itlIapplication.
SCJDOIIlin robotics: Tactile lII;IIISO[lI,proximity and rqe sensor, fon:e and toniUC>IallIOn, usc of
sm$Ol'Sin JOoolig, vi!lion sy!tenL

o
UNIT - V : 9 lin.
Robot •••••• amuing : Mc1boda of robot projpWlIlllj"i1, Icad throuah programrninJ mdhodI, I
robot pmi1iiliihC U a path in Rpal:e, motion in~lat;on, WAIT, ~GNAT~ ANn DRJ.AY
rornmand•
RoOOI'~ : 11IetexturalRohootT_suasllOl, een_i •.•••nf mhnt l""e;;w"'''''''e '-e-e-.
Robollanguagc &lrUctUrc, constant&, vadablo& motion rornman4s, ODdotfcctor and 8CtIllO:feonun.tIHb.

wei8btage : 20 marb

TERM_WORK: '_" .
The lmnwork &hoUld OODSiBl:of"mi:nimUtn tiw a&lIi.gnmeJd

RECoMMENDED BOOKS:
I. CIf(lJlYeI'~ Indudrial, RobutiCR' Mc Oraw ~1 Pub. Co.TJ.d.
2. Robot J. ScbilliIlg ~ ¥Ul\dIl1lCnfalB of 1WbotiCa.
3. roVOV _RoboticR, Mir Pull. Co. Ud



T•••• 6nIIlScbNule :
T.ec:blre : 41m1fweet
Pradjclll!l : 1:ltnIweeir.

• lin.

weishtaac : 20 mark.

•

roWER PLANT ENGINEERING
F.U:CUVE - n- (B.E. MECH ••.PROD. )

EumloaUon SdIedwl!:
'f1:IenryPapel' : 180MIlfb
Term work ; 25 MIIrb
Pat-' DurUtnn : 3 hnr.

UNIT .1 : !H1n.
. 1'hmDI1 ~ : Main. JNIl'lB~fworking of 8iaIioIu tbmnod}'llllDlica cycle.., fuel hmdling,
"~ •. COOlbuation eqwprIIllIl!, problem of Mb dispoa.l, circulating WIt« ICNmc &.
IUppIy ofmd:c: up wmr.
C1Y'icclof plCKIR of MI8l, pmtion &. Iteam tcmpcraturc, IClcction of ~ ~
000ft0!lIiMr, air prd;lOlfeil', feed wilta' hcatcn •. dos1 collection, chlraClcnticCB of turbo
abo::maU:«, Jlc.n power planl hl:at baJlIllC': &. dficiomo::y_

"MJahtage; 20 mdI

UNIT-lJ: 9Hn.
Hydro .*fl'ic powerp1Jnt:h)'."-"-p-•••~h flow dllratiotl~. Type8 of hydroelectric planlll &: their
field of UK. Capaclry cakulwoo for hydro power. n.n. head waler coo.rrol, JlCIInock, Wit«
turbi:nN, lpClCific Ipllcd&, goovemotll, hydro plant auxjllaria plM\l 1a)'OQI IUIOmItic OIl;plnped ./
tklraic JII'O.i«:! coal ofhyd«x:kclri<: prujco.;L -

weightagc : 20 nwb

UNIT -m: 9Urs.
Nucte- aid Disel power }>l,nt :
EkmCDbof Nuelcar power pbnt, nUM rc~tOf &. its types, ~b nwdcmou. coolams,control rod
c''';ficllioa of nue_ power layout PatUm COIlof nuck:. power, WIIICdiIpoII1 Diclcl power
plmtl : DiclIc:I onginc pmormllRCC & opcndion plant layout, Io~ application, !ldc:eUon of engine
tile.

UNIT-IV:
o. turtrineplan" :
PImI. Iayuul. lIIllhlod of impro\ling uulpllllllld p:rCUIIJliIrI<;I:fili:I & fud. .y&l&lm.m:1hud of bling
npm ...J cklNd eyel" p••• ., ''1MlIati,,! ~WnrtiCll, .lllppticalWn,'"'" pillkwl eng;n. Jll-nt,

limitation &. application, combined cycle plan", ad1r.mJaF need of gCDCntion power plml In JlOW="
IJIfCm hued Ioad.tatioft &. peek k»d .ution..

UNIT-V: 9Hn.
MAJOR ELEC11UCALEQUIr'MENT IN roWER ~A1JON • gcnculoJ and l;XCiton,cadhing of
pc:IMit JY*m p:JM:I" & unit tfanllfonner circuit bfeabn • JlfOfrlcl:M:cquipmcnts. eot*Dt board
cquipmcntl dementi of inIItrumentaion p1.urt byout, Swi.!dI gear for ~ .tiltion auxiliarica.
RCC&lnl dewlupmt:nla in mc:lbudI of poWlll" FIlcmiun, lalrodu<:lion w IJIlllPlCIo hytlrodymmM;
(MJID)fiJel Cflll8 geothermal, SnIar POwe!',tidal power.

TERM WORK:

Tennwod COllJilltBoffoBowing!!fUdy expcrallcllt :

I. To drnv IayouI diagram 0I'lbemW, hydro and nw;:!ea{powerplant.
2. CompaiIon of ihcnnal, hydru and nlll:lcar pbnL
3. SIUdy01'major electrical equipmcnl ill power ld-'loo.
•. Study ofv.lrioul hiih pre&IW"C biolClJ.
5. SlUdy of dielel pcnm" plant and go lUlbincIpowa'planL
6. Study of confing lI)'ldCm,Jublicalinn IIY*nJ and J.C~Engine.
7. Study of MHD,dIr power & fidal POWClJ.



RECOMMENDED BOOKS. :

I: Power P1antEngg. by V. M Domkundwar
2.' PowapiantEng. byWakilE.L
3. PI1WCI'P1antP.ng. byP. K. Nag.
4. Ekmenta of c1cctric&l.PowC( Illation de5ign by M. V.lJe8hpandc.
s. WaterflllWer F.n88- by PBndekat" M. M.

ANALYSIS AND SYNmESI~ OF MECHANISMS
(B.F. M«b.) ELECTIVE - II

TeadJllJI Schedule ;
Lel:tUJ'elI : 4 Itrs/Week
Pr.etleals : 2 lIrsI"fet'k

Examination Scbedule:
Tbeury Paper : 100Mukl
Term l'(Irk : 25 Markll
PaperDuraUon 3Hn.

UNIT-I: 9Hn.
Intmduction 10 mechani9IlUl : Geometry of motion, plane and 8plIee meehaDiwn, tem1inoIn2Y,
definations and llI5WIlptiom, Rcktivc motion, degree to freedom, kinematic invwsJon, mechanical
••••••••••

• :""UNH-Il: 9Un.
" Kinematic AnaJy8i~ ofPIanc Mecllmisms: Pmition &. diBplacemcnt anaIyBis - JIOlIition of point,

tp'lIPbil:al& wmplax - aigdlra llllllboWI lOr 1lispp1accm.cml,Roblinn.1 and lran!!la1jun liisplacma::nL
Velocity .maIysis - ,.,llIti\1e motion, linear lllld :mgular velocity, relative velocity, instant ceurm,
lUlXIlwkl kcnmItIy Ihl:IUm uf Ihrw IMIII1cmJ, lIllgII1acveM..ily rllliu Fnmlk:nltcin'. thmom, Vdul;ily
InIIym by anIlytical method, 8J3Phical method., weD aIgebr'a and complex numbm •
~lention -tyllil •linear and angular =lcration, acceleration difference:, relative accck:ration
and coriolit ~elcration, inltanI: centre of aceelClnlioo.. Acelention analyIi. by 8J'1Pbic&1.1tlClIbodt.

. wcish. ;20IlliUb

UNIT-ill: 9Hn.
CuravItUrC Thl:OlY ; Fi&d and moving ecnlroidll, envdop - ve1oc.Ity aad ~k:radoD, ID1IcI;don
circle. Hular ~ equation, bobilliClf'i thClonn, mum circle, CUIIp poim, cubic of Itaboilery
curvature, Balli pointtl.

wcighIAgc: : 20 maria

..•,UNIT-IV: 9Hrs.C. Kinematic SyltbesiJ of Plane M«banismB.: Type , number and dimcllMonaI syathcrril, fimction.
GQtcmion and path. generation, chcbychev spacing. Ihrec, four & five poirIb synthcm. 8unncst«
point lbcoty, !l)1l1l1~is by analytical .and graphical method Computet aided kiMDI8tic JYII~sill. .

weightlge : 20 markl

UNIT.V; 'lin.
Spatial MechaniRm ; Pn!rition, velocity ••••d acolmdion _lyaiR of RC.,(fRT mec,,-"-. FAlIerian
angles, Ihourm lIIl angular Vl:lilOiucs lind "'lOlc:rilliurnl. Application uf IIpiIIW lDl:ll:ibilrli&m III
mhntic •• Kinematic analynR of an indwdrial mOOt.

wcish. :20marb

TERMWORK:

Tcnn work CODSisIaflWo assignments on each UDits from UNIT-D to UNIT-V.

R1WF.RF.NCF. ROOK:

l. Theory ofMachinCfl and McchaJliJtms .
• By J.E. Shigley &. J.J. Vicli.er InI..malinnal Sb ••lenls Edilian AokGraw Hill.

2. Mochalilma Design - AnaJyBilIand synlIiail, Vol I and VoL n
• By G.N. Sandor and A.G. Etdm.an Pronticc Hall of IndiA Pvt. LId.
( ElllItcm Economic kAfitian. )

3. Thoory ofMcchanisms and Mcc:hinllll.



_~y A. ~ ~ A.K M.IliJ.. (East WlilI{Pn:1lIll"t. Ltd.)
4. KinllmmC md I..inbg<:: DelIign .

• By AS.lWl (Prmticc: lI.ill ofIndla (Pvl. Lid.)
5. Kinc:mIlie SynibClilofMechanilml.

_Ry R. HeycrMeC'.nwm1l Hook ('..0. New York ( 196.1).
6. Kinematie I:••yntbrm of LinbgC!l

_Ry R. S. Hzrtenberg lDId J. Oonavil
Dot\IVII ( McGraw HiD Book Co.

7. Analytia OfMeelwl.iuml md,Robort MmiJIo1aton
- By J. Du1I'y.
(Edwzrd arnold (PubIiahm) Ltd. London 1980).

8. Medumiel and Machine Th;0I)"
•a.oJJl. ..w R. V. Dukk_
John wiky.

ENERGY CONVERSION AND MANAGEMENT
(B.E. MECHANICAL) ELECTIVE ~II

EnmInaUon Schedule:
Theory.Paper : 100 Marlal
Tenn wmiI : 2:!'i MU'k!I
PaJlllr Du.nrtiltB : J hn

Teadllnl Scbedulf :
LKtara : •• hr&Iweek
PTactt~ : 2:hr.o1wftk

UNIT.I: ,3Hn.
GklbaI -a Indian IDM'ket . Energy ~ in variaM IItICtor and Indian economy. Need IDd
iqlarU:Dce of CDCl-g)'C(OIa'\IWon iUnl D1lIIIlIgC1IIcntpay bac1. pmoo. Rctum on In_\mI:Dl
(RO.t), life cycle COlt, UI\}'CI'DYgram., Specific mct'8Y COIIIIl1/tIIlIl. Load Management.

weigh. :20marb

UNIT.D: 9Hn.
~ Auditing ;. MethocIol0G3'. omalysUl.;llld rcport1n& Portable and on-line inllbwlICUls. Costin&
of uDlitk:a like ItOIl11,cornpn:PCd air, ekctricity IJld water. Energy SyJtcm modcllinM malyliJ -
p.en! eonccptJ, classifiClltion of DlJOdcb and use of digital compuIcn in rnode~ and .ulym.weightage : 20 omU

UNIT .m : 3 Hn,
SIclID IDIi r;:tnil ••••• e lya\Cmll BoiIen (im:ludini pIl'kqOO builen), ellil:i=-:y 1QUng, I:XCayalcIm;
DeInInd cormol, Pow« Factor ilnproWrIIl!Dt its beDefill ad 'l'lBY1of impr'OYOInmt, to.d lItb.~

Eb;lril; JI'ltl{orII,lowmt, uifllOiCll\;Y, au:rgy c.fIil,oicnllypotI uf oIc\;lriI;iIlmo\lJn fur CIlCI8Y

~ motor tpeed control variable epecd drive .
UsJrtins: Jlnm;nIC!on levels, Fixturel, tieJmI, m:r&Y efficient iJhunin,ation.weiglrtagc : 20 marb

UNIT-V: 1Hn.
JmerIY OOOICI'VlIlkJncomp:cnced air ayatemt, u:lrigaation II\d air condilioning lyatemt., md water
systcn\J. FJCIIlI:t\1aIY conVCTJjCof cn;..'1~' convcaaloll in pumps and f.;lllS co-g~on-wnC':pt,
uptiol. (Steamfgal turbinel1) C T bucd) IICllection eritorio.

TEAMWORK:-

NECuMMKNDEll BOOKS:-

I. Prof. ~ : India we Energy sector, oxfllJd UnivCI'lIity prCSl.

2. L J. NagJldh : SYll.l:m Modcnina and Anal)'lris Tala McGraw Hill pr;;ll5.

3. D. A Ray : IndustrW EncrC conserv.atinperg.amon prell.

4. lC'.c Drydin. edllm': The effil;ientU'le ofenergy (Rutter wormft)

5. W.C.Tumereditnr:'F.1leTl!YM3na~ Handbook(Wiley)



,

,
• 6, Patrick Ilt~ R, Patrie Dike R, Fordo Stephen : Energy conscrvlllion guide

book [oUnuontPrcn Inc.

7. Energy comerVation rc:kted booklcl!l pubtbhod ir)' Nlllional produetMty
Concil (N P C)S Pe1rokum oonscrvaliOll Rescraeh Aim (PCRA)

8. F. William Payne & Ricllard E. Thompsion : Eflici"lll Boil •••' Opo::ratior SO~ Book.

Teaching Schedule
Lectures : 4 bBfw1lek
Pnctil:ti~ , 2 hrYw~k

MATERIAL~AGRMENT
(B.E.MECHANlCAL); ELECTIVE- II

EundDlItkm Scbedule:
Theory Paper : 100Marb
Tc"" work : 2~Marb
}'aper Dul'llUon : J brs

wcigbtage : 20 nwb
\

I
I,
,,

••

weightage : 20 1DiIl'U

UNIT_DI : IntemaUopalPun:ha!llng 9 Hn.
Need of Jntcmational Purt;hasing & Mute of docnmenlS in Intemarional Purchasing. Import
IUbstilution, Export-Import policies. Export promotion incentiYc8 &: subs.idelI. ProbIenm
asSlX'iatcd with International ProoW"C1Ilcnl Import c~I~, Indcntifying &. Qualifyinllo PotctJti;II
InIcmational.upplien.

wcigh~ ;20marks

UNIT_U : Pun:b.ning 9 lin.
Goals and objectives of pun:basing. Purchase !l)'lltcm, Purchase cycle, Purch.uing methoda, l'urchase
~Purohalling policies, Pntehasing of 8~ commoditicll, C'lIpitat Equipi_.1 k
Pun:ha9ing" Wldcr uru;crlainitles. Purchase budget. Role: of -Purchasing in BlIBlnOll8, PulcbaBin& role
in new ProducIion dcvelopmml. Pricing l'rincipak.

UNIT_IV: Inwntory Management: 9 HrL
Definition of InvcDtory, typ" ofInventoriR. R~kvant costa in Inventory, St.1tic InvmtorY models,
SignlIl. onIcr Invenlury mtKlc~ DyruuniIO lDvenlury IOOIllJUI mocIel tmdc:J- I:l:IlainiIy. ProtWriliatiI:
lnvcntory control moddM. Selective InvenUlry contml. ARC analyMiM.UIIC of Cornpurm'lI Tn
WVenWry wrnroL ValUl: iIIIlIIysis:

UNIT.I: 9Hn.
~ objtclillt:ll, l:ICO~ fun<:l.iuu &. iruportam;c: uf Mlrn::rialti Manlsgcmenl Nt;ed fur ink:gratcd
~8 oonecpt. Materials planning & Budgeting.Teclmiques of MalcrialarequitcaDCllt
Planning. Role of Materials Management in incr=ling I'rofitability of ilIl organisation. Vmdo;>r&:
Vendor 8eJectiun, tnuning & dewlopl~lt CItvendon. vr;ndor rating.OrglnisaOOn tOr MataUUs in a
ooqwy. -

(,

".,

UNIT_V: !t'torts Management 9}in,
F~ layout & organisation for ~ Waste, obsolete, fll1rphulldld lICfllP management. Stores
ayslClD & ProocdUlC8. New dcvclopnlClII hi storing maMiaL CodificaliQll, classification, ~
oodca, compuler application in materials management s•.•••h as Materials Planning. vendor ralmg.
Selective control of invl.'Tllurics,Sioek conlrol clIO.Slorus llCCOWltingand sloek vcriflClltion.

weightagc : 20 mark_

TERM: WORK :

1. Minimum SIX lllIlIijr,JW1l:1ib OIl tlu: abuve tupk.
2 Two auignmenlH of Computer application in rnaterials management

(Usc of FOXPRO La:nguagc for ~lopingpractical8 applicationa. )

, RECOMMENDED BOOKS :

1. 1'Im:haRing &. Inventory Control function. K.s. Menon.
2. Intcgrakd Material M;magtment • UOpaIKriahna & Sundersan-
J. Pun:halIing. J)OOle.-.



PRODUCTION PLANNING" CONTROL
(D.E. MECHANlCAL)- ELECTIVE- n

Ttublng Scbedule ; Enmlnatlou Scbedule:
LKtures ; 4 hrI.Iweek TlwuryPaper ; tOOMarb
Pnrth:a/!l : Z 1'lr.IIweek Term wurk : Z!'iMarla

Piper VurlUon : J brs

UNIT-I: ?Hrs.
1. Irdrodoctioo: Meaning, 1ICOpe, OQ.jectivCI & function of Production Planning & control. Role of

PPC in Ibo;: OlpiBltiOIl. l'ypI=. ofPPC ~

2. Production FORCaSting . T)"pcs of fOJ'Ccast, Various type of forecasts, method
study, Y«itYina and I'OIltrOllinllotile til£el:astmg.

Comparative

weightage : 20 rnarb

UNIT -II : 10Hn.
3. PRODUCTION PLANNING: Planning function", routing, schedul1ing,loIding,typcs of

production and tbcir clwatenhc , (;{)ntincous, 1ntcnnittcni production. denninatlo:n of
capM1ity. Division of c.wacity. Scqucntialload mtcmcnu. Schcdulling. Machim: capacity,
make OJ" buy dooisioo. Production PWa,

4. I"rocaisF.nginc.:rin,g : hd'umwiun l~uil1:d, ProducJ anal)llill IltiII<;Ulbly cIw1, flow chart,
cn:lric.lly cumming Iltcmlte pnx:eM. dctU.i.ining are. 1,I11Cfur proceeding ,identification of
lIpculion. Dimensional and tolerance analysb.

UNIT -ID : 9 Hn.
5. I) Routing: I'roc:cM c1talU,job cards, rou1e cll'lb, -opo-.<lion chltt!, tel-up imtrncliom.

b) 8clwb"ing : Defination, need and objectives of schcdu1ina. principal facl:orll Iffecting
IflCCtillg dc~ chms.
c) Loading : MIchine 10ad charts, Gantt clwt, Malter schedule, SchcduJ.ing technique., Unc of
bmooc, Analym Scheduling, Linear l'rogJmuniog.

UNIT -lV:

wdghlilgc: : 20 marb

.""
6. Prodoction. Control : Definition, dispatching, follow-up and coordinltion with vsriouI

"""""mt
I) ~: Job orden &: lsal,le aysterns.
b) Fonow - up; ~ type!! offcedb.ck8)'!!tuns,f'm'cntint
pOOuction dclaya, ~ of daJayB.

e) Evaluation : Ddinition, need, lliipOi IIttICC&. aclvmtagc:s of ov.llJabon.
m;i&1ltagC : 20 marks

UNIT-V: • lin.

7. Co-udiIWJon : Co-ordination of manafaClUfing ~ facWty planning. aalca planning,
productjon pJanniDg, Qualify pJanin", rn-tary planning, mllDpOWCl"plaruUng md financial
p1l1l11l.ingactivity.
O'm'4"per MlImtcd production planning and control applied to machine capacity mot Ulilisation,
labour plOduetivity mclmJrment, Illldcrill roqu.in:ment plmning, scheduling &. procun:mcnt and
inveIItoJy control.

1T.RMWORK:

nih, QlnrJc ennl<illt <IfRight IftRignmentl< of the ahm.oc lI)'lla1nlll and empfwriR will he IlIl C2lIe lIIudieR
wberev« poasible.



RECOMMENDED BOOKS;.

t: Production Planning & Control. SanwcJ. Elion.
2. Production PWming &. Coolrol • L C. Jhmlb E1Ia'It PublieatioD.
3. FOl!lClIlItingPrnducti<m Planning & C-OIltrtlI• Me Niece
.••. Production and Operation Management • .I'.t:. Moore &. T.E. Hendrick
s. Pmductioo Management - Mayer.'. .. .

Taehlng Sdledule :
Lecturcn; ; 4 hnlwcck
Pral:tlcab : 2; brslweek
Dr.wlng

AUTOMOBILE ENGINEERING.,.."
(D.E. MECll ) ELECTIVE - IT
'/ Euminltion Scbedule:

Theory Paper ; 10il MaTllII
Term work : 15 MlrkJ
PIper Duntlon : 3 Hn.

weighiagi: ; 20 I'IWIrb

UNIT-IT; 8Hn.
AIR-L"'ONDTTIONING SYSTEM: DdinitiOl1 of bailie tcmI8 of Jl9YChomctIymcb all DDT, WBT, RH,
cte. Humin comfort conditions, temperatlm: conlrol ay5lcm, in1Ulation method, in IlUIoair condititmcr.
Study of typical auto air oooditioning syatem, location of window air-oonditiol1'M. Study of typical auto
air conditioning systems, v.uious pam of 1lYstem,COlllpletMll'pcrl'onnancc lind its effect on overall
CIJ8inc p.;tfonDancc.

UNIT.J: 8Hn.
AUTOMOTIVE ELECTRlCALS ; Batteries, their Qapacilies, meritB and demerilll of 6,12 & 24 V
batterie •.•.Manery maintenance, OOMtruction and me of storage baueriCll. Hattery charging equipmmtll,
cutoutl and Il:gularatolll, eh:clIical 1,)'ltem fill' ilifIlacnl vdlicka, 19uilivu IYllen~ magnt:loa, 1IpII1-k
plugs, tnduction coila, cnntaci bra"kenl, etc. Hring order, dilltributor, vaewm conlrollel diJtributm,
Starter motol'll, gcDeratora and alternators.

wcightage ; 20 m:u:b

wcightagc : 20 mnrb

wci¥hlaglc : 20 IIIlII"U

UNIT . V : 8 II •.•.
WARRT, TYRRS ANi) TtffiRS; Contlb'11Ction& typC!lof wheel.., wheel dimenRionA, 1ypelI of t)TeR,
lyra properties, tyre m;W:riaIs, lIptlCific.alionoftyrc size ply rating, e1allllply, radW ply, considerations
in IrCad design, wheel and tyre trouble IboOOng, Retreading of lyre, proccu, precautions, control ••
conventional and procw-ed retn:ading proce$lle~. Tubes, na1w'al rubber and butyl flops. RiIns. t)pcs and
maintmancc.

UNIT _IV : 8 Hrs.
BRAKING SYSIEM:: TYJl'1I ofbrakC8, rctl'lIIba, I<lgCllCfalivcbrakin8 syst.:an, brake linen, master
md wheel cylindcn, dual brake sylltem, fail ufc brake •• antilock brake., electrical bnkCl, Itopping
di9I.ancC and lime braking efficiency. Brake effcclin:Ilcss, fllCWn> conlrulliD¥ ami s1up uf an
automobile. Self cnergjzaticm and NClVCacfum of lmt"kc, chancterilticli and hydraulic brake fluid
bleeding ofhydraulic bIakes.

UNIT.lll ; 8 Hn. -
DASH BOARD INSTRUMENTS: Waroing and indicating lkvi"-CS,Hom circoit, Head lamps typea-
llwill:hca, .l1aBbingindi'.al,,",, dCl.:lricai wipc.Ts,wi:pc:rmolonl and biallw. wind IlCTmJwaa/ring lIY11ll:m,
fuel, tcmperanm: lind prc!I!IUTCguage, fuel indicator, lIJlCedornClm",teehognph.
MAD'ITENANCE : Miti:n1cmanceuf vllrivua IYlltmn. md wrnpunmll in auWmubilllll, ~ limiling
device.., wedso '-air..., cnllapRihle lIteerinS_

.l

TEHMWORK:
Minimum cight auignmcnt on 1bc lIhove topics; minimum. one asalgmncnt ahouJd he from ~h IllIit.

I.
2.
3.
••,.

Automotive Mechanie$ .
Automotive Engineering .
Autumulivc Engg. 1& II .
Automotive MochanicR .
AulUIlIUbiIcnnginooring

byL'rouIe
byN"""
by Kripal Singh
by Heitner.
by Dr. K. M Gupill.



PROJECT
(D.E. MECR/PROD./ AUTO.)

(SEMESTER I &. n)

NUMBER or' SllJDEh'T5 n-l A BATCH: Projl:Cl may be IlIkl:f\ up by an inilividulll ur in;a gtoUP. A
balch of nnt more lh:lll 10 !rtUdents (JlCThrtmch) .hall war\( under the gtrid3ncc of ;a teaching lItaff
1lIIIHIbm.Projo=I;I\iaII be oIrt:rW by lh~ gwu.: ur \hl: lluUmlJl ClIIls~sl \hl: itJp", uf lhcir in\clTwL

OBJI!.CTIVE: 'fo provide an oppurtunitY to 8tUdmt8 to work indopcndClltly 011 a
IOpicIproblemlexpcriment 8e1ec1:edby them lind IIfte(lUfllge them to think independently or their own to
~t t1l\::.OOIl\::lusionunder lbc giwn e;roumitl/lCCS oflhe eW'1'ieu1ump<-"dodin lbc budget provi&wd
I'Iith !he guidmce of lbe tea~. To cncollfllge crealive thinking proceAt. 11d helpt them to gel
confidence by planning lIIld l:lllTYing uult,", \o\Iurk.l'1an uf lhc projCl;I mil to 5u~C6Sfu1ly complete the
umc. 1"hroUghobIcrWtiOJlt, ditcUtsions and decilllriot\ making proceSt.

TOPICS: Project worlr.lIhall be ba&ed on any of the folowing topics.

1. Fabric3lloo of ruod.:t' produi,\ts, testins. IICt up Of selting up of an ~nUttklll wUtt
apparatu&Ismall equipmcnl individually or in ;a group. SoftwaJe development related to meclYnical

"""""'"'"2. ExtalfM nmncrical analysis ot som.eprob1en1maYbe eatricd out using computer.
3. A report on i1tc complete de!lign,proc;ess cl\artlI, COIIringora prodnet /lMChine I prototYPe.
4. ExpllfittWtlt verification of prindples UlAA1 in Mecltil'ro4iAUlO ElJi8. AppliUtiooa.
~. 1Ja~ or cquipmml' projcel! gadgel deViceand itt fabricalilll'l.
6. blCnlm. survcy of indusLml probll;ll\li l systems I 5S1 units I Entn;prroew's baso;d on lI/;tua1field /

viIitI .00 conmlatioll with cxpcl1',

1, I"rojl;clS f I"robkms rclall;d III lhc area of crcali~ design to soh..: !he prubkms rcffcrcd to by !he

iD4uttics lIfOIJ1Id.

The Project report !hi:Ju1d be Wiled with double tPlcc llI'IA-4 ,izl= bond paper lIbould be not
ITlClI'Ctlw1 10 paEC~and 1IfI1 less than 15 (lap and figueno.,gr~annemrCll, etc. The projecl TqlOl'!

IhoUld be written in the fonowing fonnal.

FoRMAT OF PROJECT REPORT:

1. Tille:lIb<:cL
2. Cetrifieatel
3. AcknoWlcdianent
•• COO"""
5. .t\lwtraCt6. Litt of fi&UI\l! pbotogtapllS f grapb~. tabl.... ( xcroxin& of illUiU1ltivc l'llolltwl' such Ill> th;;

pttutolV~ figIRtI, bblea, and other data &om l\aDdbOOk etc. must be ackl\Olc4ged on the

appropriate pages of the report. )
7. }ntro4ul;IiOrI.
II. Litcnturc survey f TheorY .9. {)cIaip! ExperUtu:nt f Fabrication' ProdIJction I Actual work carried out ofthe lIfIIe.

10. ()blIerWtiORllI ReJUlt5.
II. diIc\ISIiOOB of lCIu1\B and conchlAiofL
l1. RcfCl'Cf1C~.1heMIIef •••ePC~ mould be given in i1tcstandard format al thai of intcmationallcchnicaljoumals.

13. AllnCxure1I,Awe:n4icet, etc. if llrIY
Two eopicI of hard boUnd report shall be ba&cdon the IB'Ojectreport submiuod and prcteDlation of
1he project may be made with the help of chartS. photographs, blackboard. ~Udc.CJVQ'beadprojector,
etc. by tIIC~tuden1 of llis work. "I1lC prcsentJt:ion shoUld be around 1~20 minutes. touowe:d by
question 18fl8Wf1l semon in the prscnce of fellow stUdents and guide and leachers in the ~.
HOD ' two senior Il.IOAstaff mcmb.-t Illould work all C<)-Qfdill"lOffOl 11class for IllIifmul
.sesnnen

l
of prcac:nt:JtiOnof all stud~ 10 ;rwid variation in.projccllcnt\work marks.



Dimibution oflennwork maIls (proj~t n'OrJ,;) >-7

•

70% marb fthall he given hy the guide, 10% m.:ui<.fnr finlt P"C"ent.ati<m (pmgrCllft) and 20% mlll'k!I
lOr fina.I presentation flhaIl.be ~ven by the CQ-Oldinating staff commi~ including based OIl the
pn:lIeTItarion oftm: pmjed in CbRft by the Rtudent ll" mentioned ahove.
COllege should submil delailed progres&iVl: iSlleliSlllen! report of the students getting more thall
90% marks in termworl:: alongwitb the marksheell.
Vj,,'ll-voice or oral examination (iIIIuni'll:[l;ily e.unLiwstion) ahalI be comlUl,;led by till: guide and
one external examiner appointed by the Univenity in the college: CAUl))UII.

Note : College _bowd send the projectliBt to dll: UIlivImlity for acuptance in ~cond week atter the
starting of 1'" _el'ltt'l".

FIRST TERM :-

Teaebin8 Schedule :
~urer.l :2hr.Uweek

Eumlnatlon Schedule:
Terlllwurk :.s0 MuD

The~ willbe .,lected in the fint aeme"'CT. lnitiall.a.yom, d""ign .miltheoretical
dctcnnination of all the main parama1el'S will be fin.ilised in the first semester.
Student should submiJ: Iile tenDwork in Iile first sernCllter shall. assist of:.

i) Synopsis
;,) fletail plarm;ng of Prr\iect work
ill) Literarnre ofwurl:: done in projCl:I in fir8ltenn.

,

•

•



-------

SECOND TERM :.

Teaching Schedule- :
Lecture" : ••Itrsfweek

EnminatioD Schedule:
Term work : 50 Markll
Ol'lll : 50 Mark!.

Fabric.mon and compUtion of the: project work, a: mbmisaioD ofthc report &; project.

8F.MTNAR
(1i.l;. Ml';CH. I PltUI). I AUTO.)

Ttaeblog Schedule
PnctI(ais : Z hn/Wfek

EJ:llminailon Schedule:
Oral : !lO Marks

Student indivilfually will inckpmdmlty study Dtopk lIll~ignedto them and submit a rqxnt and
dcliwr .lI.tort IICItlilWII«:t\lI'e 011that lOpic.
ScmiDar shook! be ba!ed on deep study of any topic I't'bled to lIlOC1ul1Waliproduetion/
1UIOlU(Itiv••~cring.

e.g. :-
a) Advmeed Mmutaeturing Proceuca.
b) Utelt m.1teriah and their manufacturing propuiticp..
c) Socio-eeonomic impaC1of JJJIllufal.1turing activities.
d) F.rMlOnnlCfll:lll "",,,lema mWl1vM in manufllCtuTing_

TF.RM- WORK:-

Two ~I of bound rqlOl1 sbould be .ubmitted to the InitituteJDcparbncnt {0nCI for university and
01\(:fIJI"coUCgI:) md on<: llhoukl n:main will, <:vcry llludc:ul in a group.

The report will contam the lltIltlIl\ary of infomtalion oollcccted by the 8tIldcnts. The itpOlh 'IIoill be of
A-41izc. bound and should «IIltain all t11tlne<:ctrwy clwu, draWings, rdcrmces, etc.

ORAL:

The ~lalion should hi; aroumllo-15 minut~ followed by 10 minul\;llqllCStionfanswcrsession in
the ~ce of external examiner, fellow!llUdenlli and guide and teacht:nl in !he dc::pl;rtmenl.

TECHNICAL VISITS
(R.K "M"F£H. I "PROfit AUl'O.)

T.chlng Schedule : ~umln.tktnSdIedule:
Term work : 50 MarkJ,

Mininmm one indmtrial vim Ihoukl be arranged by the coUegc in. any three: industriCl (I-Large leak +
I-Medium 1lCa1••+ I.funall ~"",Ic:) and a n'pOit R:gIUlling !hI: _ should be pr.:pared and ~ubmilll:d W
the form of.journal al the end of semeltCr ~ II .

Certificate ofHRD II'IllMp" or equivalent mrthoriIy should be: enclolJed in.1he journal.
One .wr InIall:ba Ihould llCoompatly willi "VCf)' 30 studI.'1ll&.

C:'£NG~G'MECHANICAL\Mccll,doc
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