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S.No.
Subject
Code

Subject Name & Title

Maximum Ma"ks Allotted

Total
Marks

loursAVeek

Total
Credits

Theory Practical

L T P
End.
Sem.

Mid Sem.

MST

Quiz,
Assignme

nt
End Sem.

Lab
Work

I ME800 r Advance Machine Design 70 !
20

10 30 20 r50 J I 2 6

2 ME8002 Automobile Engineering 70 10 30 20 r50 3 I 2 6

3 ME8003 Elective-V 70 20 l0

120

100 ., I 4

4 ME8004 Elective-VI 70 20 l0 100 3 I 4

5 M88005 Pro.ject-ll
80 200 8 8

6 ME8006 CAD/CAM/CIM Lab
50 50 2 2

7 M88007 Group Discussion/Seminar (lnternal Assesment)

r80

50 50 2 2

Tota 280 80 40 220 800 t2 4 t6 32

Department Elective-V (Three Subjects) Department Elective-Vl (Three Subjects)

S.No.
Subject

Code
Subject Name Subject

Code Subject Name

I ME8OO3A CAD/CAM/CIM ME8OO4A Energy Conservation & Audit

2 ME8OO3B Tribology ME8OO4B Product Design

3 ME8OO3C Advance Machining Processes MESOO4C Maintenance Management
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Subject 
]Code 
i

I

Subiect Name &
Title

lVlaximum llarks Allotted Hours\teek

Total
Credits

'l-heo11.
Practical

1'otal
!Iarks L T PPolSl'jl o,,,.

".*i,VS-f iAssignment
End
Sem

Lab
Work

MEg00l i AoYance luachtne 70 I zo i l0 30 20 r50 3 I 2 6

Course Objective
o Understand the design concepts ofbelt, rope and chain drives.
o Ab.le to design different types of gears.

Able to design I.C. Engine components, different types of couplings and power screw.

Coursti Contents:

ilr'r j,' Unit- I: Design of Belt, R.ope and Chain Drives: Methods of power transmission, design of
flat belt drive and V-belt drive ; Design of chain drives, roller chain and its selection; Disign
of rope drives.

Unit- II: Spur and Helical Gears: Force analysis of gear tooth, AGMA Bending stress
equation and AGMA Contact stress equation, modes of failure, beam strength, Lewis equation,
form factor, formative gear and virtual number of teeth; Gear materiais; Surface strength and
wear of teeth; strength against wear; Design of straight tooth spu1 and Helical Gears.

Unit- III: Bevel Gears: Application of bevel, formative gear and virtual number of teeth; Force
analysis; Lewis equation for bevel gears; Strength againsiwear; Design of bevel gear.

Unit- IV: Design of J.C. Engine Co:nponents: General design considerations in I C engines;
design of cylinder; design of piston and piston-rings; design of connecting rod; design oi
crankshaft.

Unit -V: Design of Miscellaneous Components: Design of Flanged coupling; Rigid coupling
and Flexible coupling , Design of Pressure vessels subjected tolnternai pr""rrrr", Design of
power screw.

References:
1. Shigley J.E.; Machine Design; TMH
2. BhandariVB; Design of Machine Elments; TMH
3. Sharma cS and Purohit K; Design of Machine Elements; pHI Learning.
4. Hall and Somani; Machine Design; Schaum Series; TMH
5. Wentzeli TH; Machine Design; Cegage Learning
6, Sharma & Agrawal; Machine Design; Katson
7. Kulkarni SG; Machine Design; TMH
8. Abdul Mubeen; Machine Design; Khanna Publishers
9, Juvinall RC, Marshek KM; Fundamentals of Machine cornponent Design;
10. Norton R; Desigrr Of Machineryl TMH

:., ..*yY yaiwa.; ,*.fr?p-e;lol/w L' f _Deln\

Wiley

Note: PSG Design data booh ahd/ or Matradevan and Reddy;s Mechanical design data
book are to be provided/ permitted in exam hall (duly verified by authority)
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j ' .Course Outcomes:

, Ai t4e completion of this cour3e, students shoul{ be able to-

____tand chain .lrives.

Examine I.C. Engine pomponents (cylinder,piston, piston-rings, connecting rod and crankshaft.)

miscellaneous com

" '!l:'

Mapping of course outcomes (cos) with Prograrn outcomes (POs):
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Jabalpur Engineering College, Jabalpur
(Credit Based Grading System Based Scheme)

Bachelor of Engineering (CBGS) Semester: VIII (Mechanical Engg.)

COURSE OBJECTIVE:
The students will be made to learn.

The,anatomy of the automobile in general.

The location and importance of each part of automobile.

The frrnctioning of ih..ngin" ana its accessories,gearbox, clutch, brakes, steering,

axles and wheels, su^spensron, frame, springs and other connections.

c The effect of automobile.emissions on environment and how to control pollution.

Course Contents:

ocly Engg: Types, T ommerciai vehicles, types of chassis,Unit-I: Chassis & Bocly Engg: Types, Teehnical detaiis of c
layout, types of frames, tes,;ing of fiames .for bending & torsion on unutilized body frame,
vehiqle body and their conStruction, driver's visibility and methods for improvement, safety
aspects of vehicles, vehicle aerodynamics, optimization of body shape, driver's cab design, body
m:teri4ls, location of engine, front wheel and rear wheel drive, four wheel drive.

Unit-II: Steering System: front axle beam, stub axle, rront wheel assembiy, principles of types
of wheel alignment, front wheel geometry viz. camber, Kingpin inclination, castor, toe-in and
toe-out, oondition for true roliing motion, centre point steering, directional stability of vehicles,
steering gear, power steering, slip angle, cornering power, over steer & under steer, gyroscopic
effect on steering gears.

Unit-III: Transmission System: Function and types of clutches, single plate, multi-plate clutch,
rotrler & spring clutch, ci'btch lining and bonding, double declutsling; 'types of gear t:rxes,
synchroniset, gear materials, determination of gear ratio for vehicles, gear box performance at

different vehicls speed, automatic transmission, torque converters, fluid coupling, principle of
hydrostatic drive, propeller shffi, constant velocity universal joints, differential gear box, rear
axle construction.

Unit-IY: Suspension system : Basic suspension movements, Independent front & rear
suspension, shock absorber, type of springs: leaf spririg, coil sprin g, air spring, torsion bar,
location of shackles, power calculations, tesistance to vehicle motion during acceleration and
,breaking, power & torque curve) torque & mechanical efficiency at different vehicle speeds,

weight transfer, braking systems, disc theory, mechanicai, hydraulic & pneumatic power brake
systems, performance, self-energispiron, air-bleedingof hydraulic brakes, types of wheels ancl

tyres, tyre specifications, construcfon and material properties of tyres& tubes,

o

a

o

iVlaximum Marks Allotted
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unit-v: Electrical and control Systems: Storage battery, construction and operarion of lead acid 
.'

battery' testing of battery-, principle of operatiJn rl rt#rg mechanism, dide; drive systems,starter relay switch, regulator erectric fuer gauge, fu;Gffp,.l9rn, wiper, lighting system, headlight dazzling, signaiing devices, battery operatei vehicles, choppers, importance of. maintenance, scheduled and unscheduled ;_*i;;;Jr, *h".1 ,ug#J"t," trouble Shootingprobable causes & remedies of variour ryffi^n iJropro"essor based control system forautomobile, intelligent automobile control ,yrta*r. 
-r^vvvsuvr veovu uurl

unit-vl:Emi5if t1*aa1ds 
]nd p-ollution control: Indian standards for automotive vehicles-Bharat I, II, III, IV, Euro I to Euro'vl norms, nrel qualitj stanaaras. ,nuirorr*.ntal managementsystems for automotive vehicles, catalyric 

'converrerr,'r"J 
,aJiri;;;;;;'^irua.r, trends inautomotive engine efficiency and emission control, 

r vv' qrv rrr

,

R.eferences i
l. Crouse , Automotive Mechanics TMH.
2. Srinivasan S; Automotive engines;TMH
3. Gupta HN; Internal Combustion Engines; pHi;
4. Joseph Heitner, Automotive tvtectraiics,-rrin.ipr., and practices, cBS pub.
5. Kripal Singh, Automotive Engineering Khanna pub.
6. Newton &Steeds , Automotive Engineering
7. Emission standards from BIS and Euro -I to Euro-VI

At the completion of this course, students should be able to

co1 Enlibt the major parts of arr aut
AnalyzT i
automobrle.

c02

c03

Mapping of course outcomes (cos) with program outcomes (posi:

Course
0utcome

POt PO2 PO3 PO4 POs PO6 Po-7 PO8 P09 PO10 POl r POt2
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Jabalpur Engineering College, Jabalpur
(Credit Based Crading System Based Scheme)

Bachelor of Engineering (CBGS) Semester: VIII (Mechanical Engg.)

Subject
Code

Subject Name &
Title

Nlaximum Marks Allotted HoursAileek

tuly 2018,

Total
Credits

Theory Practical
Total
NIarks

L T PEnd
Sem

NIid
Sem
NISl'

Quiz,
Assignment

End
Sem

Lab
Work

MESOO3A CAD/CAM/CIM 70 20 l0 r00 3 I 4

1

Course Objective

o Understand the concepts of product design in cIM environment.
.n Able to Create mathematical models to characterize curves and surfaces.e Undsrstand the concepts of Numeric controland;;r;;.*
' Able to'show the elements of an automated manufacturing environment.

Course Contents:

unit-I : rntroduction:.lnformation requirements of mfg. organizations; business forecasting and
aggregate production plan; MPS, MRP and shop floor/ Froduction Activity control (pAC); Mfg. as asystem' productivity and wealth creation;production processes on volume-variety axes; importance ofbatch and job shop production; cIM definition and cIM wheel, evolution and benefits,'cl]v{ ;;;;;;,orProduc L.tr" gry]. (pLC) mgr; design ror mfg. (DFM) *d ;;;;;;;;ar.t o.rigo i,conventionar and cIM environment; terms rike cao, cAE, cAM, cAp, cApp;CATD and cAQ.

unit-Ir:rGraphics and standards: Raster scan, coordinate systems for raodel (M/ wcs) user anddisplay; database for graphic modbning; pDM, prM, poivr; oJr" tr*:;;;;;;";Jnu; ourr.transformations of geomltry- translatiJn, scaling, rotation and mirror;introduction ro modeiling software;need for cAD data standardization; developm"nts in drawing data exchang; i;;; L*r, ,*or,coRE' IGES' DxF' srEP, DMIS AND vDI; ISo standara 7o. 
"*.t',unge 

of product Model data-STEpand rnajor area application protocols. --:-- '''

unit-Ifl:.Geornetric Modelling: Its use in analysis and mfg.; 2D ancl 3D line, surface and volumemodels; linear extrusion and rotationar sweep; constructive Sorid ceornetry (csc); uara, 
"i*,,ro.opresentation- spline, Bezier, b-spline, and NURBS; sculpture ,urru."i ,ru"l,i."rr"#,?sics of coons,

!7zier' b-spline and ruled surfaces; tweaking, constraint urr"J pu.u*etric rnodelling; wire-frameModelling' definition of point, iine and circle; poiynomial curvJ fifiing; introduction to rapid prototyping.

unit- fv_: Numeric contror and part programming: principles of NC machines, cNC, DNC; NCmodes of point to point, -iine and 2D,3D contouring; NC part programrning; iso standard for coding,preparatory functions(G)- motion, dwell, unit, pre-set, cutter compensation, loordinate and planeselection sroups;misceila'eous (M) codes; CLDATA and root#;;;;;ffi;rJes forturningtools and holders; ATC, modular work holding and paltets; ti*r ,"0 p"*;;.rril;;; miling, drillingand turning; adaptive control, sequence. cort.oj uro piC,l,-rl" ,;;;;;il;,"r'"_r1ro,.r.
/:unit-v: Group Technology, I,rport/nce of batch and job shop procluction; merits of converting zigzagprocess lavout flow to smooth flow in cellular layour, pioduction Fl"*A;.i;r; i;il;;, ctusrering

Tjt"9t: coneept of part farnilies a'd coding; hierarchicat, anribute .nd h;il;;;l;; 
"oprrz,

MIcLASS and DCLASS coding; FMS; material handling; robots, acv ana their prolrarnmiug; agile

\^ ,-
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., .' , ;o*put* Aide,J Process Planning (CAPP), varianU retrieval and generative approach

, -t :nuft'ences"

-':. . ''1-, S.I(antVajpay;Principles of CIM;PHI

"..'i:'- 2. Rao PN; CAD/CAM; TMH
li:.'- {';;;; *, Automation' Production systems & cIM; P'H'L

't ' ''0,,*"" ,*, ,t*ari NI., Kundra TK; Computer Aided Manufacturing; TMH

r'i'. '1 , i, Oi;*u*n A, Venkteshwarn N; Computer Integrated Mfg; PHI

i ';. 
ffi;;lnln p, srurarnanian s andRaju v; GAD/CAMiCIM; New age Pub

]lfu,
BtU

"!'i..9i.
':i

At the completion of this course' students should be able to-

Mapping of Course outcomes (COs) with Program Outcomes (POs):

%,\1

,rn' . -:!i

:t

.r''i:,4

t:.:,.i. . '

nc:.
'!il

/

co1

co?

c03

co4

co5

PO7 P08 PO9 PO10 P011 PO12
P03 PO4 P05 PO6

Course
Outcomes

PO1 PO2
2

1 i J

;
J

2
co1 2 1

1

i L
1

coz J 3 1 1

2
2 3 i

co3 J 2 1

2 2
2

a
J

,)
1

co4 2 J Z

i 2 2
3 2 2-eG

1 1 I

t" CAD ,"d CAD data exchange formats'
Explain

,:,, :::, ' ' ' sandsurfaces.
Ct.,td *rth"matical models to characte- --

@cNCProgramsto
itu"it'g environrnent'
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Jabalpur Engineering College, Jabalpur
(Credit Based Grading System Based Scheme)

Bachelor of Engineering (CBGS) Semester: VIII (Mechanical Engg.)

Course Objective;

;:#;jL:1;J,'#HHi,l:;ffJ;il:,tJ}; tiborogy and appiy them to reduce friction and

chapter 1: Introduction, history of tribylo,ev, early scientific studies of - friction, wearandlubrication' Tribo-surfa"; p;rd";i"r, ,ri;rr;;1r;,i".'s*f*". contacts, Herrz contact;[:'"'.kl'i"*11,,ffi';;Uf;i];:nJitffi 
n'";.f ],fl ;l;*u,*,*mechanics,erastic,

chapter 2: Friction' Iaws of friction, rollingaliding fricJio.n, theory of adhesion and abrasion,dif[erent mechanisms of friqtion , Itr"r. rrln^"gii9i";i#;,' interface remperarure, rhermalanallsis' Morecurar mechanicar th.;.y of friction, oir*tlrg conditions and systemparameters, carculations of coefficient orhiJor;;;;; Jr'rli.rron oericer. 
-^.-

chapter 3: wear, 
lift.,.r,,types of weu, *r.hunirms,.adhesive., abrasive impact,percussionerosion, fretting wear carcuruiioirr;f ;;i, ,ut., rro'uo;;;,il. body wear, *!u. jr.u.nrion,wear of metar cutting u"o n 

"iuiio.-,r* toors, wear r"o'prru 
":materiars, 

.avitatiin, surfacefatigue, corrosion, pJrr"r*ar,*'r;;;il:ilrrifications 
anaiparincations of lubricants

Chapter 4: Lubricarion, Iubricants and *i*":: cornpbsition-*o oror..rr, ., 
"or,.rr*,

mainrenance of oil and emursio*, iiarroi.r hy;;;;;"*i"".rr, technicar regurarions forlubricants' boundarv/11i-;;;;;;iJnr, rrurlli,i"r, ,ii"*u,u, merhocrs or-rubrications,sAE,BIs, ASTM, p, niN st*al.or]^Jiir"oirg,r 
, *;iuna-Jt 

"*irt 
y of rubricanrsl

chapter 5: Nano tribology, Instrumental tests,. Bearings, clutches and brakes, slide units,dvnarnic sears, AutoT:bll.+il;"d*urhin.-t*i;i;;#ma_chine.s 
appricarions. orherapplications and case studies. 

r r ----e^vr'e'

Evaluation:

Evaluation wi, be continuous an integrar part of the crass as we, through externarassessment.

References:

iiJ,xl?tles 
and appricarions of triborogv, Bharar Bhushan, John wirey& sons,

s9407 5.
2' 

fiillJlf;il 
- Iubrication ,frictii,n and wear, r v Kragetsky and v vArisin, Mir

rsBN r ffiosazsgs./
3. Applied Tribology,M

0471283029.

._'l;' ,

lf{Khonsaii and E.

:.! !:,

,,' ,.'l

t,:ii;l;:t:

Subject
Code

Subject Name &
Title

iVlaximum Nlarks Allotted
e

Hours/VVeek

Iulv 2018--

Total
(lredits

-l'heo11
Practical

Total
Marks L T PEnd

Sem

N,Iid

Sem
MST

Quiz,
Assignntent

End
Sem

Lab
Work

ELECTIVE.l'
ME8OOJB Tribology 70 2A l0 r00 l I 4

W^-

R. Booser, John Wiley, ISBN



Tutorial topics:

; $::H: i:llry:lu ortriborogv

3 *uil. .,ffXi$ol,r.X|iii::,,ffi._*',,borogy
4. Solid, Iiquid r"i *,I5nil:",'Y'.: i;ffi':[l,ru:""'gas Iub'canrs

6. Chemical analisis ofrnaterials
7 Various simulitions- 

--'F:vrrsr'

8. AFIW FFM , Sfa,^"Sffrt, studies.
Course Outcomes:

.At 
ihe completion of this course, students should be able to

s) with program Outcomes (FOs):

ffi*r M 4+

iJ

col
c02
c03
co4

Course
Outcomes

POI P02 Po3 Po4 PO5 PO6 Po7 PO8 PO9 PO10 POIlCOI PO12
2 I I a

c02 I '2 2 I
UUJ 2 I 1
UU4 1 2 .,

L 2



Jabalpur Engineering College, Jabalpur
(Credit Based Grading System iased Scheme)Bachelor of Engineering (cncs)ieme;;;raVl;; iMechanicar Engg.y

Total
Credits

Course Objecfives

.l ' 
-

1.1
\J 

j:

i

i
I
I

I
i
I
I
I

I
I
I
I

i

t'
Ij',
i)
I

I
I

I

l:,.,.: ..t
li ..'.
I

' 
H*::tand 

the fundamentals and technologies used in differenr advance machining
r Appllthe charbcteristics and applications of the product obtained using advancedltanufacturingprocesses. 

--rr4^vwlrvrrDUrLrtr

s Compare different advance machining processes.

Course Contents:

unit I:'"n'"T:',[::Ti,::#T::i?lT,j":;.:::l,r-": 
",:ytring, metar removai rate,' cuttingtool system deiign, ,rmr*il'*achining, 

"ur"d.:* machininfr'*i.r:., machining,;ffili*ffifi :::: f 
; ;,ilb il:^;;p u c utr u ns-un a li*iu,i 

" 
*, re c enr deve i opm ents i n

unit2 Electrochemicar and chemi::1.::iir 
"emovar 

processes: Electrochemicarmachining [EcM]'elemt"" 
"igcM, power source and cJntrorsystem, erectrorytes, toor work

system' chemistry of the p.oc"*, *oi-arrign'urd *.t"i..*rrrr rate, piocess faults, materialremoval and s,r'facb. finisi, .r".t r"ir"rrir, gr gr *a*g, .i..oo"rr.micar deburring,el ectroch emi c ar honing, ;;;;;;il;;",;;",,',, IB, e 1 e cr

unit 3: Thermal m-etal removal processes: Electric discharge machining[EDM], spark
erosion' mechanism of metal removal, spark erosi", g"r.*y"r, erectrod rr.a.ontror, vibratinselectrode svstem' di"l".;o ^;ffi;",*,^Tl 

;*fi;,',,u.*u *. n u.rrmnelpAM,, noi
thermal generation of prasma,-n".turirms and parameters, equipments, erectron beam
machining[EBM],generation 

and ii*"t or .r..t*,i;;;, theory -and pio..r, capabilities.
ffil?:5i*',:f :fl'*' laser beam *u"r,inile, ;;r *dffig, methods oriocar heating,toor rie

unit 4: Rapid urototyping fabrication methods: FurdamPrinc ip I e s an d wo rki n j ;i ;d ;;d, uu t uc tr u. ffiffi *-#H.",f,fl.J,rtrr;r,ry;;,
5l::? fl:lt1;ffiti:t#l';";ffii;der j ening, continuous riq uid ;;;;; il?,, producffi

,HI.il"ff'*:*-1n,,'.:,,Ti11,1:3.::"*|' . 
ryp"' or 

;1i gro svsrem devices, rndus rr iarij,be;;;;";i:;;;,#;ffi illr,rf :li,i;rkffi ;TliHff :ffi l?,:*#t#;#.::Tffifabrication processes.

w-

;:i 1

Nlaximum Marks Allotted

/./
hry'./ \

\/.l
' rL/ I6J}\/

'I
l:l

'1; '
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. 9788t26523016

= ' ?.^lTt:y P-.c, shan H.S., Modem Machining processes, Tata McGraw Hill,ISBN
':0070965188

. - 3. Lal G.K;G?pta v, Reddy N.v., Narosa publishing House,ISBN gl73lg70g1

, '',)4. CMTI Hanilbook

:': '.' 'l ri.;. i.
r ,et the coniglOrtion of this course, students should be able to:

ri..l l,
ii :,

E"xpiairi the fundamentals and technologies usea in advance machining

different advance

4*

+R.

''j,-
'\.

'L. .

^i.t

Predictthecharacteristicsandapplicationsoftheproductob6@

Mapping of Course outcomes (COs) with Program Outcomes (POs):

Course
Outcome

POl P02 P03 PO4 POs PO6 PO7 PO8 PO9 PO10 POl1 POl2

co1 r a.:.il, I : 1 1 ')

coz 2 2 1 J I
co3 a

J 2 1 1 I

I

,."4i;'i#t..'-l ;"'

co1

c02

co3



Jabalpur Engineering College, Jabalpur
(Credit Based Grading System Based Scheme)

Bachelor of Engineering (CBGS) Semester: VIII (iVlechanical Engg.)
w.e.

Subject Code
Subject Name &

Title

Maximum Marks Allotted HoursAVeek

f'otal
Credits

Theory Practical
Total
NIarks

L T PEnd
Sem

Mid
Sem
MST

Quiz,
Assignment

End
Sem

Lab
Work

ELECTIVE.VI
ME8OO4A

Energy
Conservation &

Audit
70 20 10 100 3 I 4

I

,.,1 I

Course Objf,pti*6
ft, $ii?.,,.
'.t li. rlr" l*l;-

" und"i$*rtdtne concepts of energy management and conseryation.
. Able to conduct energy audit and report.
o Conqepts of Energy policy its purpose and formation.

' Able to do Electrical Energy Management in different electrical systems.
:.,i )r;-1,

UNI]-I Energy Management: concept of energy management, energy demand arrdsupply,economic analysis; Duties and responsibilities oT energy managers.
Enprgy conservation: B_asic concept, energy conservati; in HJusehold, Transportation,Agricultural, service and Industrial sectors, ti!"hting, H1!$

. . 1,,.

U.NIT-II Energy Audit: Definition, need and types of energy audit; Energy management(Audit) approach: 
Y*::*oing gngrgy cost, bench marldng,in.rgy performance, matchingenergy uso to requirement, maximizing system efficienciJs, optlrriiing the input e,ergyrequirement; Fuel *.:,n"rgy substitution; En"rgy audit inshu;"dt il".gy 

"onrervution 
Act;Duties and responsibilities of energy manager;; il*;.

UNIT-III Material Energy Balance: Facility as an energy system; Method for preparingprocess flowf material and energy baiance diagiams.
Energy Action Planning: Key elements, 

-forr, 
field analysis; Energy policy purpose,perspective, content, formulation, rectification 

- - - -

UNIT-IV Monitoring and rargeting: Definition, monitoring & targeting; Data andinformation analysis.

}#:lilif#ifv Management: energy conservation inmotors, pumps an-d fan sysrems; enersy

IINIT-IY Thermal EneJsY Managem:lL 
ln?rgy conservation in boilers, steam tur.bine and

itl,*lt'llil##,f :xlrrum*?m:*,e1,;:*:lrq;uffi ; jl

References:

]. Yr.pt y &Mckay, Energy Managemen[, BSp Books pvt. Ltd.
? lqim CB; Energy Management princip-le, pergamon press, New york.

? 1"1:+ 
GG,_Optimising Energy Efficiency in tnir.t y, ivu.

#r?i I C^dl.?ghan p O, Energy Management, McGraw_Hiil 6oof Corpuny.!r::r ': : 5' Amit Kumar Tyagi, Handbook on. EngrBl Audit and Management, Tata Energy Research Instifute,,i' g p,*r3u olE"eig/Em;i.rr* it"d i;;:;;i;:ilr", **"gers and Auditois: paper r to v.7' Hamies;Energy Auditing and coniJrvarion: Merhod,"M.;;;;;;,."';;C.re, washington.' 8' witty, lTy c, Indusnial Enegy I\{anagement urilisarion, Hemisphere puulisfeis, washington9. Kreith&Goswami, Energy Minagement and conservaii;" H;r[;;k, 
'cn*ffi;:r.
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At the completion of this course, students should be able to

Mapping of Course outcomes (COs) with Program Outcomes (POs):
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col Understand the cdncepts of energy conservation, management and energy efficiency,
coz Explain enersv audit and preoaration ofreoort.
c03 Examine Energy Management in different electrical/thermal systems.

c04 Built Material and energy balance diagram and its significance.

Course
Outcomes

PO1 P02 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 POl1 PO12

co1 a
1

coz 2 2

co3 1 I 2

co4 2 3 7 I
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Subject Code
Subject Name &

Title

llaximum Marks Allotted HoursAVeek

Total
( redits

Theory Practical
Total
Marks

L T PEnd
Sem

vtid
Sem
MST

Quiz,
Assignment

End
Sem

Lab
Work

ELEC'I'IVE-VI
ME8OO4B Production Design 70 20 l0 100 3 1 4

Course objective:

n Confidence in your own abilities to create a new product.

':,. i . Awareness of the role of multiple functions in creating a new product (e.g. marketing,
frnance, industrial design, engineedng, production).

o Abilit), to coordinate multiple, interdisciplinary tasks in order to achieve a common objective.

I Unit -1:

Basic concepts of engineering products' drawings. Software's applications for preparation of drawings,
designs and animations.

Unit -2:
Creativity , Concept generation - Intuitive / Rational and as per customers choice amongst alternatives.
Needs and wants. Products' specifications and product architecture,

Unit -3:
A hrief review of,engineering rnaterials ancl their properties. Concepts of tribology - Friction, Wear and
Lubrication

Unit -4:
Basic concepts of limits, fits and tolerances in individual components and assemblies. A brief review of
process planning, Jigs, Fixtures, manufacflriing methods and shop floor practices. Review of drawings
and design from industrial and manufacturing aspects. A brief review of quatiry assessment and control
Unit - 5:
Basic concepts of ergonomics and related proportions. Value analysis , cost analysis, market impact and'i feedback data from market to designer. The product life cycle. Intellectual property rights/ patent

procedures and governments' supporl for exporUimport substitutions.

Books:
i. K.t.Ulrich and S.D.Eppinger," Product design and develop
2, G.E.Dieter, F,ngineering Design.
3. Product clesign - Otto, Wood,

/Yi1u N*.1
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Ilapping of course outcomes (cos) with program outcomes (pos):

Course
Outcome

PO1 Po2 PO3 PO4 POs
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PO6 P07 PO8 PO9 POIO POl1 POl2

co1 1 3 3
ca2 J 2 1
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co3 Ii 2 1 )
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i::i

course objectives: on the duration of the course student wiil be abre to

1 Understand the concept of maintenance.
? Classify the types of ,riainienance.
9 Hnatyze the methods of restoration,4. Evaluate failure statics rrJOrtr.

Course Contents:

Unit-1: Maintenance:definition,preventive,corrective,on-lineoff-linemaintenance,window
maintenance,emergency,reconditioning,desig;"rir.rirtenance.,,product 

itemmachine. prant structure characteristi.l. o.*ig; ;;;;;; ffi ,rolor.
Un it-2 : Prod uction ma intena n ce sysfsrn ; Ma intaina birity, Ma intenance proced ures,guidelines for matching procedures to items, universal maintenance procedures.Shutdown programs.

unit3: Maintenance organization: workload, resource characteristics, administrativestructure, wor:k pranning, scheduting anJl;;, ;rtegy, feedback, combinations ofman power, toors and spares. Doc,Jmentrtrnr. rv*twork pranning, computer basedrnanagement information systems. 
re' 'tv

Unit -4:Restorationofcomponents:assembly,disassembly 
bush bearing, housings, Balland roller bearings, rey- spriner, .orptings shafts-lead screw fittings, clutches_brakes, bert puiley, chain sprocket, grio*";;*"r*.n,nu hydraurics, pneumatics,electr:icar works and moto*, ,uri, , and packings. Fasteners, werding, machining,

fi:flTffli] ffii| 
comprexities, m a i nter ;;;;;' ges L u b ricatio n, a'ccu racies a n d

Unit-S:Failurestatistics:Failure 
data, failure patterns/statistical models, Failure analysis,

i 
applications of different models,Depreciation and uu"rage machine rife. case studies.Books: i

Subject Code Subject Name &
Title

lVlaximum NIarks Allotted HoursAVeek

Total
C:redits

4

Theory Practical
Total

.\la rks L T PEnd
Sem

Mid
Sem
NIST

Quiz.
Assignment P" I ni'il*sem I

ELEC'TIVE.VI
ME8OO4C

Maintenance
Management 70 20 10 100 3 I

Jabalpur Engineering College, Jabalpur
(Credit Based Grading System Based Scheme)

Bachelor of Engineering (CBGS) Semester: VIII (Mechanical Engg.)

1 . Maintenance management_Handbook, Higg ins

2.Maintenance planning and control, AnthonyKelly
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