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B.E. (MECHANICAL ENGINEERING )

({ 1998 COUIRRE)

NORTH MAHARASHATRA UNIVERSITY, JALGAON,.

FIRST - TERM - W.EF. : LY 2001,
3r. | Code Subject Teaching Scheme Exammation Scheme
| No. { Hour Yer Week )
bect | Pract | tdurstion t Theory | Tom | Pract | Orsl
Paper Work
. A (Hrs.)
1. Efective - L M 102 a3 100 25 — -—
"1 Machine Desiga — 11 04 | o2 o4 100 | 8 | — | 2
'73. Refmigoration and o a2 E 100 25 -— 25
- Air Copdifioni .
4, Project and Financial o4 02 03 100 25 — 25
Management
3. Projeci - {02 - — 50 —_ —
6. Sml‘ﬂ'ﬂ.' el ﬂz — — -— —— m'
Total : 16 12 - 400 150 - 125
- |
- ; grand total . 28 675
]




B.E. (MECHANICAL ENGINEERING )

SECOND - TFRM ' W.EF. : DEC - 1001
Sr. | Code Suhject Teaching Schame Examination Scheme
No. { Hours Per Wk )
- Maximun Marks
Tecl | Fract | Duration | Theory | Tem | Prat | Omal
o a-- Paper , Work
I W 3 i)
S D Elective — Li 04 02 G3 100 25 - —
- 2. $$ CAD & CAM o4 04 04 100 25 — 25
3. $3$ Tribology 04 a2 03 100 25 — 25
| 4. Mochanical Vibration 04 02 03 100 25 —_ 25
S, Project . - 04 - — 50 — | 50
‘f Total : 16 14 - 400 200 - 125
“ | ' grand total : 30 T25
rL L i
NOTE ; $$ = Commmen to Mecchamical & Production Engg.

Total of Maximum marks of term I & H = 1400 .

(B.E. Mechanical )

Elective -1 Elective-11
Non-conventional Energy Sources Power Plant Engineering.
We. Tool Design Marnagement information System,
Operation Research Materials Management
Robotics Energy Conservation & Management
Auto mobile Engincering-1 Auto mobile Enginecring-11
Mechanical Estimation & costing. Production, Pianning & Coatrol.

Reliability Engincering Annlysis & Synthesis of Mechanism.



L
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* §torsion bar spring ;

B.E (MECHANICAL)

MACHINE DESIGN Il
. Teaching scheme (Per week) Examimstion scheme
_ Nuration : 4 hra
Lectures : 4 hrs. Theory : 100 maris
Practical : 4 hr (2 b on Computer ) Orzl : 25 warkn
T/W : 25 marks
Unit - § : DECISION MAKING 9 Ilrs.

1.1 Introduction o Decision Making : Charscteristics of a  decision problem, objectives  and
altemutives in Engg Decision, Faclors melavent to Em&mh&mﬂmm

1.2 Optimization : lntroduction to optimization problan, opimizaiion by differential calculus,
we of dupl variablo, lmngrangian mmltipliem , Linear programming, Nemerical methods of
optimization.

1.3 DProbability : Knowicdge of fulwe owents, Prmcipic nsufficiont  rcasons, Basic rulus of
M@&mmm,ﬁmmmvmmmm-ﬂmm_

14 Relisbility: Exponeptial rebiability Curve, Wuibull distribution, Mechamical relisbility
& factor of saftcy.

weighiage : 20 marks

Unit - I : OPTIMIZATION BY JOHNSON METHOD. ' 9 Hrs.

Introduction to  Optimum Design for Mechanical  Plements,  Adequate &
opﬁmdcﬁm]ninm‘smﬁhodufﬂ;ﬁmmdcsim Simple problems in optimum design tike
axially loaded member. Shaft subjected to torsional & bending moments and othcr machine
clemends, Optinram design with problems on optimum design for normal & Redundant specification
for simple cloments Kke axiaﬂylnududbu,nhwlymppcﬂudbemwithpohﬂh:d&wiﬂxﬂﬂh

weightage : 20 marks

Untt ITT : PRODUCT DESIGN - 9 Hrs.
Introduction to preduct design, A simon's shodel strength consideration in product
dﬂllgu,dmgnfnfmiﬁrnmdnpday,})mgn for production ( mctal parts } . Optimisation in

design, Fronomic factnr influencing design.
weightags : 20 marks

Unit IV : 5YSTEM APPROACH :- _ 9 Hrs.

Systems approach to design Mathematical model- Lunped system Dynamic response 1 4
dstibuted s ystem and Iumpod  systemn — modelling \he masses, Elasticitica, Inertias, Dampimg
and Friction, Mathomatical mode!l for shock analysis. CﬁM_s}rmvzinmmwmhm.

design problems.
= weightage ; 20 marks

Unit V: CAM ' 9Hrs
34,5, cam, 4,56 cam, displacement velogity, accelerstion, jerk, cychoidal cam, =mnc
acceleraton cam, Forcea on com, Mathematical model with ehﬁcity,jmq&phmmmmnpnf the
cam - precam, polydyne can.
weightage : 20 marks
TERM WORK :

A) ONE dosign project based on the above syllabus. the design project consisting of two imperial
aize shocts - ome  involving ssscmbly drawing wi_lhapmliumdm:lldimwaimmd_ e other
shect involving drawings of the individual components.  Manufactering mhfmces.!:nm fmﬂh
uymbuluandgenmnu'inmlmeuhouldbuwiﬁcdm ax to make it a working drawing A dosign
ropost phving all noccssary dotalls of caloulations of tlw: dcalgnurumrmonmllmdmm:mymm
he autmitted 30 3 asnarate Hle



B)FIVE design assignments of problems based on the topics of the syllabus oot of which at leart
three ghall be sotved with the help of the Computer. (Use of visuat C++ }
No compuier basod design is o be asked in thoory paper,

Nete : Oral will be baeed vn the prescaibed term weork, Prosenied in the form of certified journal .
REFERENCE BOOXS :

I. Mechanical Engincering design by J.E. Shiglev, 2nd Ed, MoGraw Hill

2. Mechmsical design anatysis by M.F. Spotts - Prenttice Hall Publication.

3. Desipn Engineering - Dixon - Tata MCorew Hills,

4. Optimum design - R.C. Johnson

5. Product design & mamfacturing - Chitale & Gupta, Prentice Hall.

6. Machine Design & CAD — Farsjdak Haideri, Nirali Prukashan, Pune

7. ‘Thoory of machine - Rattan, ''sis McGraw Hills.

8. Mechimical Vibraton - V.P. Singh, Dhanpal Rai & Co. Pvi. Lid.

P.8.G. Design Data Book .
REFRIGERATION & AIR CONDITIONING ry
(B.E. MECH.)

Teaching scheme (Per week) Examiastion scheme
Deratine : 3 hr

Lectares : 4 s, Theory : 100 maarks

Practical : 2 hm. Termvwork : 15 markn
Oral 25 marks

UNITI: 9 Hr.

1.1, Introduction , standard rating of refngerating machine, coefficient of perfomamnce of
refrigerator and heat pump.

1.2 Reversed Camot cycle & i3 Limitations, revonied Hraylen cycle, application to sir cradt
refrigoration, Boowtrap refrigeration cvcle, reduced ambdent afr coooling system , mﬁlﬁvﬂ lir
cyck Kystum.
1.3  Vapour compression retrigerstion system stody o] theoretical and actusl vapour mnpwuhn
cyck, usc of p-h and T-s charts, cffcet of cvaporator and condenser pressure and empEatwrc onthe
performance of the rolngerstion cycle, efiect of mb coohing snd super heating,

weightage : 20 marks

UNITII : O Hrs.
2.1 Compound vapowr cuornprrusion sysiens wilh inler cooling, fash chamber, multi

compreasor and miult cvaporatons systems,

2.2 cascade refrigration system, production of dry ict, Joulke Thomson cocfficicont, inverse curve,

liquitaction of arr and gascs.

2.3 Designation of refrigerant, sclection of refrigerant, chemical, physical and thermodynamic

requircmonts  of rofiigerants, Rubricant i rofrigoraing system, sccondary rcfrigerant,

areciropes and its ases.
wcightlage - 20 marks

UNIT 111 9 Hrs.
31 Vapowr absorbtion refrigeration simple & modified vapour absorption refrigeration
svaloms, Elcctroiux refrigerator.
2 Desirable propertics of wolvent, sbsotbent & refiigerant combinzlions, agqus anmonia
& lithium bromide refriperation sysiem, use of enthalpy concentration charts.
weightage : 20 marke

UNITTIV: - 9 Hry.
4,1 Inmoduction o industrial & comfoirt air conditioning, human requirements of

comfort, effective temperature & comfort chart.

4.2 Psychrometric- propertics of moist air, pasychromotric chart & proccss, minmg of wir



s

-

sircam, bypass [actor, scnsiblc hcat factor, roomd psychromctry.

'5.2 Dimfhuﬁonufairﬂn’oughchmtu}'ﬂemsmdhaignafdmts.

53  Window & central air condition a}rﬂcm year rand atr comditioning. Tirect and chilled wvater

refrigeration symiem.
weightage : 20 markn

. LIST OF PRACTICAL :-

Any eighl vul of the [ellowing are 1w be performex) with mindmen Gree irials.

Trial on Vapour Compression Refrigeration system.

Trial on ice plant/Pomestic refrigeration system.

Study & tria) on Vapour absorbtion yefrigeration system..

Study & inal on Window/ceniral air conditioner.

Study of Construction of hermatically scaled comprcssor and actually viewing
of a cut mode] of the saame.

Evacuation and charging of refriperation plant.

Trial on vapour uon';pression air conditioning teat rig,

Study of various types of zir conditioning system & its pecification
Study & trial un couling towers.

1{} Study of thermontat & humidistat,

11 Study of expansion devices & solenoid vakvs.

12. Study of pressure cutouts relays and ol separstory,

P e L) BY pe

> g~ O

RECOMMENDED BOOKS. :-

1. C.P.Arors - Refrigeration & A conditioning - Tata McGraw Hill New Dethi

2. Jordap & Prester - Refri geration & Air Conditioning ; Prentice Hall India New Lelhi. 3.
Domknndwar & Arora- Refrigeration & A#r Conditioning : Dhanpat Rai & Sons, Now Delhd.
4. P.L. Ballancy- Refrigeration & Air conditioning : Khanna Publishers, New Delhi.

Note : Oraf will be hascd on the prescribed term-work presented m the form of

-wuﬁud Juwormal,

(B.E. MECIIANICAL)
PROJECT & FINANCIAL MANAGEMENT

Teaching schemne (Per week) Examination scheme
Durstion : 3 hrs,
Leciures : 4 hrs. Theory : 104 marks
Practical : 2 hrs. Termwork: 25 marks
Oral : 25 marks
UNIT1: % Hrs.

a) Introduction : Basic concept of project management. Whﬁm&tﬁmﬂﬂm
scheduling monjtoring, control benefita,

b)  Paic Tools and Teachwiquea For Frﬁjmt Scheduling : Calender achedule, Bar chart |, life cycle
curves, ling apd balance. :
weighiege : 20 markn

UNIT1i: 9 Hrs
NETWORK MODFIS IntmdmuontﬂP‘ERT&f‘PMFmdammtﬂ concept & network
models and coustruction of network diagrams. PERT activity, time cstinaws, critical path and
project time duration, Pmb:hl:ty&completmg the project on  or before tpecified time, flost of an
activity, Optimisation of project time & cost in PENT nuetwork, Updaling a project, Resource
allocation & load smoothing,

weightage : 20 marks
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UNIT 11 : 9 Hrs.
FINANCIAL MANAGEMENT:

8} THE FIRM & ENVIRONMENT - Form & busincss oemnerzhip, Economic & Regulatory
otrviromment , Incidence of Taxation, Permonnel & Corporste Tamation. Tax Planning, surces of
:n.lqciil information, Corporate planning & financiaé information, Market forces and Pricing
E1ANEA.
b) CAPITAL STRUCTURE AND DIVIDEND POLICIES- Theory of  capital
struciore,planmg  the capital struchare, Dividend policy & Share, Vahlation, Induatrial sickness &
Rehabilitation, Privativation & Public enterprises,
weightage : 20 marks

UNIT IV: 91,

TOOLS  OF FINANCIAL ANALYSIS - Fund fiow analysis - sources & uses of tonds, balance

shoot and profit & loss statemonts, measorement of cah flows, Revenue costs, Profity relstomship,

Broak-cven anatysis Ratio analfysis, Analyss of oporathg & financial loverage, kong won & short
term cost-ouiput relatiormitip. Techiques of financial anatysis

wightage - 20 marks

2HNn

UNIT V-

FINANCIAL PLANNING & DUDGLTING .-
Faancial forecasting, Forccasting techniques, criicria for Investment decisions, Capital dgetmg,
Capital relationing, Sources of raising capital, Procedure for Negotistion with Financialinatution for
raming fixed and working capital Management of working capital, Internal financing , Balances
capital sructure, Dividend policy coat of capital, Probloms of financial planning & budgeting in
ublic sector undenaking,

weightage : 20 marks

TERM WORK :-
Minimwn cight assignment on the above topics, cach assignment should have casc
studios or problems of the related topic.

ORAL :
Oral will be based on the prescribed ferm work. Presented in the form of certified jounal . -

RECOMMENDED BOOKS.

Fumncial Management- M. Y. Khan & P.K. Jain - T ML, New Lielhi.

Opecration Rescarch - ¥lira, Gopta, 8.Chand Poblicatior..

Operation Resesrch - $.D.5harma. Keodamath Ravmath Co.,Mewrut

Financial Management - 1. M. Pandcey

Fundamoniab of Financial Maneyemeanl- Prasanna Chandea, T.MLIL, New Deolhi,
Management of Systern - Dr. AK. Chitale, Kashyap Publishing House, Index.
Quantity Techmiquas n Mgg. - NI, Vehra, TMIL, New Delhi

MO e
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SEMINAR
(B.E. MECH. /PROD, / AUTO,)
Texching Schedule : ! Examination Schedule:
Practicals ' 2 hrsfmeck Oral : 50 Marks

Slttdcni mlividually wiil imdependomily study 2 Lopis assrgned “-, thern aml submil a repont amd
del:n:rr a short seminar/lecture on that topic. '
Seminar should be based on deep study of any lopic related o mechanical/production/
automotive engincering, i

c.g -

a)  Advanced Manufacturing Processes,

b) Latcst materials and their manufacturing properities,
¢} Socio-cconomic impact of manufacturing activities.
d) Eavironmental problems involved in manfactusing.

TERM- WORK :-

Two copies of bound report should be submitted to 1he Institute/Departtnent {One for university and
nn:t‘orcnllege}mdmeshnuldrcmainwi&mmamdmtham. :

The roport will vonlam the summary of information collocuied by the students, The reports will be of
A-4 size, bound and should contain a1l the necessany charts, drawings, references, efe.

ORAL:
The presentation should be around 10-15 minutes, followed by 10 minutes question/answer session in
the presence of external examiner, fellow students and guide and teachers in the depariment.

CAD / CAM
(B.E. MECHANICAL / PRODUCTION }

Teaching Schedule : Examinalion Schedule:
| ectures : 4 hrvweek ‘Theory Paper : 104 Marks
Practicals : 4 hrsfweek Term work 1 28 Marks

{ 2 bry c++ ' Oral : 25 Marks

2 hra ideasx anasys, etc.) Paper Duretion @ 4Hr
:

UNIT - 1: Basics of CAD/CAM : 9 IIrs.

Defmition, Concept, product life cycke and CADVCAM Reasons for implementing CAD systems.
Computer Aided Design process and various steps in it.  Application of CAD for design process,
Benefits of CAD. Inicgration of CAD/CAM Necessily, Automation, Types of automation,
Application of CAD/CAM, CAD modcling Surface modzling. Wireframe modeling, Sofid modeling.
Introduction 1o rapid protofyping or layered mamitaciing technology. Concutrent Enginesring.

wotghtage : 20 marks

UNIT-II : Interaclive Compuler Gruphics ; 10 Hrs.
Defmation.  Comcept, Two dimenaional  transformations, acaling, translafion,  rotation, Matyix
epreseniaiion and  homogenoous coordmales. Three  donensknal geomelrk rans{formabions.

Trannlation, Rotation, scaling. Comporite  tranaformations, Curves and nmurfacen.

Parametric  and  Nomparamewic representstion of cwves and surfaces, Analytic and synthetic

curves and surfaces. Hermmte cubic spline curve, Bezicr curve, B-spline curve. Bicubic surfaces

such as Hennite swiface Bezier surface, B-spline sucfave. (Geaeration of all above curves and surfaces
using C++ progranmes) (Programming 15 reatricicd  for practical class ondy).

weightagre : 20 maks

UNIT-ITI: FEM Anstysis snd its spplication. 9 Hrs.
Introduction: Proccss of Finite Elements Analysis, Ihysical problems Mathomatical modecls
and the fimte clement solution. Fmite clement analysis as an integrat part of computer akded diesign.
Heat Transfer Analysis Governing heat tvansfer equations  Incremental cquations.

FEM analysis of rolling and extrawion processcs 2-13 analysis .

weightage : 20 marka



Tool management systoms. Workpicce handing sysiema. Fiexible Mamifactring Cell. Means

tn achiove, verious types of flaxibilities sach an machine,, process, matoriat handling, product,

production flexibility.

Group Technology !

Models and algotithms, visual methods, coding method, chister analysis method, marix formulation,

mathematical programming formmiation, araph forraulation. Concept of cellolar manufacturing, types

of cell muanmual and yubutized, method of  well funmation, sdvimtages of cellular manufshuoing,
weightage : 20 marks

UNIT-V: 8 Irs.
ROBOTS:
Components, classification, stlection, sensor techinology, Robot arm  trajection, arm dynamics,
trajoctory pianming, robot grippers.Robol Kinematics object  Jocabonm, mansformations {2d & 3d},
drecy & mverse  kinematics, manipulstor motion, Msthcratical model of sorvo system.
REVERSE EN(K.:
Banic stepe in reverse engg.. mich as Data Capture, Preproceming, Sogmentation Surface fiting 3D
CAD model creation, Application of Reverse Engg.

weightage : 20 mwks ¢

TERM WORK : | ANY FIVE)

1. Dcipd'mynt‘ﬂnmhyﬁmot’m,mﬂmmmm.

1. Design of my of the fullowing : Piston Cylinder, ( onnecting Rod,
Crankshait, Valves etc. with the help of "C™ Tanguage.

3. Drafting of any one of the following components Rotors & Stator blados,
caaing bearing , efc.

4. Usc of gonerstive manufreturing processes for rapid prototyping wsing I
deas/Pro-k/ efc.

5, Unse of software packages Jike L-deas/Pro-E/catia,onigraphics, srfeam, master cam.
eic. for solid modeling of any
kngg Component.

6. Reversc Engy. of any simple geomeiiy model

7. Problema of FEM (Geam) by uaing I-deas’ Ansys/etc. software.

8. Problems for transformations - Translation, rotation, scating.

9. Wmﬂuhﬂhugmmh:gt&muhwy,huuﬂlmmdf}

10, Asvignment on PMS group recimology (Compulsory).

ORAL:

Y

Oral will be based on above termwork only. Scope of progranming shotld be
restricied to practicals only.
Nw:Uuofwmhahhmﬂwmpmkagcmmmﬂu'pafmniugabwcuidmmwmk

REFFRFNCE BOOKS.:

I. CAP/CAM ty Thrahim Zeid

2. CAD ' CAM by Ramamuts

3. CAD+ CAM by Gmover, Zimmer
4.

Introduction to FEM by N. 3, Ottoson.
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TRIBOLOGY
{B.E. MECH.& PROD.)

‘Teaching scheme (Per week) Examination schems
Tactures : 4 hrs Theory : 100 marks
Practical ; Z hrs Termwork: 25 marks

Oral  : 25 marin

Duration: 3 hys.
UNITI: . ) ' 9 Hrs,

1. Trbology : Introduction, Tribology in design, Tribology in industry, Economic consederations.

2.  Mechanics of Rolling motion : Introduction, Free rolling , Microglip in relling, tyre Road
CONIACA.

3. Friction : Introduction, Laws of Friction, Kinds of friction, camse of friction, friction
mecasurcment, theory of friction, wvarables in ficlion, fiction I Stability - Chamacteristics of
fncton variztions, analysis ol stick-slip mciﬂuim andl ite elimination.

4. Wear : Types of wear, IrmsfacMIlaﬂ’Mmgww, measurement of wear, wear between metal
tn meta] and metal to Bowing liqoids .

weighiage : 20 marks
UNIT I ;- ) 9 Hrs.
1. Hydrostatic bearings : Basic concepts, operations, advantages & limitations, Hydrostatic step
bearing, conical & sphenical bearingy, lowd caryinyg capacity & flow of lubricants, controlling ufﬂuw
through restricters. Influence of restictors on

woightape : 20 muarks

UNITHI ;- 9 Hrs.

1. Hydrostatic bearings : Dasic concepts, operations, advantages & Limitations. Hydnostatic

step bearing, conical & spherical bearings, load carrving cepacity & flow of lnbricats, controlling
of flow through restricters. Influence of restrictors on perfomance, Bearing power & film thicknesa,
Bearing temperature & posver, ydrostatic lifts - Lubikin Sohstion.

2. Hydmdymmic bearings : ‘Theory of Hydrodynamic lubrications, mechanism of pressure
development i ¢1l fikn. Infinile tapered shoe slider bearing Sommerfield & Boyd sulution for
an infinitc journal hesrings. Short hcarmg theory applied tc journal bearing. Practical design

vonmiderations.
waghl.lgu : 20 marhs

UNITIV :- 9 Hrs.
i. Friction & power losscs in Journal Bearing ; Evaluation of triction losy in concentric & oocentric
journal bearing & qumntity of oil flow with circumferential groove & hole, source for heat
balance.
2.  Hydrodynamic thrast bearing : Introduction, flat piate, thruet beaming, etep throet bearing,
tapered land thrust bearing, tilling pad thrust bearing, spring mounted thrust bearing, hydrodynamic,
pocket thrust bearitg.

waightage : 20 marks

IINITV .- 9 Hrm.
1. Ilydrosiatic squeeze film, circular and rectangular plates, impact conditions between
tubricated solids, applications 1o joumal bearing,

2. Air lubricated bearings : Titing pad bearings, Magnetic recording disks with flying head
hydrostatic. hydrochnamic thrust bearing with air lubricatinns,

3. Lubrication practice, Quality control & Management : Characteristics of Lubricating mcdlod,
Ibricating. devices and systems, crganisitng & plant lubrication programnse, ‘Typical Industrial
systems. Service application chart,

weightage : 20 marks



- "
TERM WORK : ( Assignemunis based on):

1. Design of hydrostatic and hydrodynamic bearing.
2. Squecz film lubrication of piston pin.
3. Heat balance in hearings.

4. Reyonolde oquation.
PRACTICAL ON (Any Four):

Joumal bearing spparatus,

Tiking pad theust bearing spparaua.
Friction in journal bearing.

Four ball fester,

Coefficient of friction using pin on disk type friction mondtor .
Brake line friction tost rig.

Al

NOTE : Orsd will be hascd on the prescribed termwork presented in the form of
certified yournai.

S

RECOMMENDED BOOKS. :

Basic brication theory - A Cameron, -

Thoury & Practice of lubrication of Engineer - D.D. Fuller, John Wiley & Soms 1984.
Fopdamentals of triction & wear of matcrialy - American Society of Motala.

The Design of Aerostatic Dearings - 1. W. Powell

Gas Bearings - Hrassam & Powel,

Principies of Tribology - Edited by J. Halling.

Friction, Wear, Lubrication-Tribology Handook-Edired by Prof. L V. Kragelky.
Friction & wenr : PUGH B.

., Tribology Handbook : Meal M. J. Buttcrworth.

0. Introduction o tribology & besrings - Munjurdar, A H. Wheoler & Co.Pvi.Lid.

e BN e o e

-
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MECHANICAL YIBRATION -
{B.E. MECH. )
Teaching scheme (Per week) Examinstion scheie
Lectures : 4 brs. Theory : 100 marks
Practical : 2 . Purstion: 3 hrs.
Termwork: 28 marks
Oral : 15 marks
UNIT I :- ¥ Hrs.

Damped and Tindsmped Vibration -

Introduction, Definitions, Vector methed of representing hamwnic motion, addition of two S.HM.
of the same frequency, beats phonomenon, Complex method of representing harmonic vibration, work
dome by 2 harmonic force oo 2 harmosnic,

Foumier scries & harmonic mnalysis. '
Undamped free vibration of single degree of frecdom systems: dervation & solution of differential
equition torsional vibration, cquivalent stitfincss of a spring combination, springs in serics & parallel,

enorgy mothod.
woightage : 20 marks

IINTT I - 2 Hr
Damped froe vitwation of single degree of freedom sysiem :
Different  typos of damming, free vibration with viscous domping iogarithm decrement, vincous
dampers, dry friction or coutomb damping, Solid or structural damping, siip or interfacial damping.
Forced Vibration of single degree of freedom systems -
Forced vibration with constanl harmoenic excilation & with rolaling & reciprocsting unbslance
forced vibration due to cxcitation of the swppost, enenzy dissipated by damping, forced vibration with
coulomb damping & with structural demping, ctermination of cquivalent viscous damping from
frequency response Curves, vibration measuring iatnenents.

weightage : 20 marks



: i

CUNIT IR :- - 9Hr

Two degrees of freedom systems: - Principle modes of vibration, combined rectilines and

. aogular modes, system with dampmg, undsmped forcod vibration

with harmonic excitation, vibration abmorhers.

Critical speed of shaft - of a tight shaft having a single dinc without demping & with dsmping, critical
speed of shaft having mulktiple disc, secondary critical speed of a light cantilever shaft with Jarge
heavy disc at its end.

weighlage : 20 marks

UNIT - IV 9 Hrs.
Multiple degree of frocdoir aystems: Free viberation cquation of motions, intlocnce coeflicients,
generalised co-ondinated & co-ordinated coupling natural frequenciese and mode shapes, rthogonal
proportics of nommal modos, matrix invasions, torsional vibration of mubii rolor systcma, gear
Fyscm continoous systems, Rayleigh method Dunkerkey method, Siodols method, Rayleigh-Ritz
mcthod, Holzer mothod, melric leration.

weightage : 20 marks

UNIT -V _ 9 Hrs.
‘Lransient & Non lnexr Vibration - Eaplace transformations, response to a impulsive mput 1o 2
plep input & o a pulse inpul, pluse plane metods, shock spectrum, exanples of a nan lnear spring
forces perturbation methed, forced vibratiom with non linear apring, Self excited vibranion.

weightage : 20 marks

TERM WORK :
Term work shall consists of sny YIVE following cxperiments. And Threc assipnments
1} To Determine the natural frequency of damped vibration of single degree freedom system & 1o

find its damping coefficient.
2) ‘t'owverify natural fre

<URAL :
h 1

Onal shiall be based un prescribed Term-work certilied in the form of journal.
RECOMMENDED BOOKS. .-

1. Mechanical Vibrations : Grover

2. Mechanical Vibrations : Chvarchh A. H.

3, Mechanicat Vibrations : Tre Moarse £ Hinkle,

4. Mcchadenl Vilwations : V.P. Singh, Dhanpat Rai & Co. Pvt. Lud. .



NON CONVENTTONAL ENERGY SOURCES 12-
(B.E. MECHANICAL) - 402048 : ELECTIVE -1

Teaching Schedule : Examination Schedule:
Lettures : 4 hos/iweek Theory Paper : 100 Marls
Practicals + 2 lrsiweek Term work : 15 Marin

Paper Durution  : 3 hrs

UNET - [ 8 Hrs.
1. Solar Energy : Availahility, T imitations, energy by efficiency by 1st & 2nd law of
thermodynamics. Use of solar encrgy.
2. Solar Radistion: Phynics of the sun.  Fnerpy radiared by the min. Geometry of snlar radiation.
Measuremient of solar radiation, Computation of solar rediation on inclined surface.

weightzge : 20 marks

UNIT-II: 10 Xirs,
3. Flat plase collactors ; Encrgy balance for a flat plate collector.  Simple equation and performance
curves. Selection of flat plate collector, Collector  efficiency factor, Collector heat removal factor,
maienial for collactors.
4, Solar concenirator : Limitations of flat plate collectors. Various conceutration

ther advantage, simplc thermal coergy balance cquattons.  Parabolic, parabolic through, heliostats,
Sclection of vaticus materials for concentration

weightage @ 20 mlrlu

UNIT-III: 9 Hrs.
5.  Solar heating sywtems.: Solar water and heating systems. L'ypes of solar  water
6. healer, Passive sola hesting sysicms. Solar heating economices.
Solar distiliztion systemm.: Varioun solar atilta. Peaign and selection.
7. Solar electric power and process heat : Solar photovolianic system. Materials
Solar thermal power plant : Fluid need, tempersture required, varions systems used and their

poriormance,
weightage ¢ 20 marks
UNIT -1V : 8 Hrs.
8. Wmd enerpy.: Availability of wind: Various types of winds & their  peformance. -

9. Geothermsl Encrgy ; Various types nfgaummnal power plants,
10. Occen thermal eneepy.: Comparison of various plants, Principle working of OTEC
weightags . Zﬂnmh

[INIT - V; % Hrs.

11. Tidal, emergy : Tidal energy available in India. Svitable locations. Stdy of variom tidal
energy power piamty. Characterislics of worbanes requiriid,
12. Bio gmy: Chemistry of biogas generation variables atlecting simple gas plants. Uu:uitm-gu

for dicsc] cogine.
weightage : 20 marks

TERM WORK : Eight assygnmentz based on above sytlabus.

BOOKS :

K:htnnﬂKﬁdu:PﬁndphsofSnluEnginwﬁng.McGthﬂlﬂkao.
S. P. Sukhatne ; Solar Energy
(3. 1. Rai : otar Thermat Engimeering

Wakil : Power Plani enginecring.
H.P. Garg and 1. Prakash : Solar energy, Tata McGraw Hill Bonk. Co.

WA A e e
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MECHANICAL ESTIMATING AND COSTING
(B.E. MECH. YELECTIVE -1

Teaching Schedule : Examination Schedule:
Lecturers : 4 hrsfweek ' Theory Paper : 100 Marks
Practicals : 2 hrs/week Term work : 35 Mariks
Dimwing :

Paper Durstion  : 3 Hrs.

LINET -1 © 9HmM
Process cslimation © Ttuduction, Inporlance & objectives of estimation, constiluents of eptimate
forms.

Process of costing ;. Dallerence belween uulimaiing and cosling. Advaniages of -cosling, chemenia of
costing, methods of costimg, methods of cakulating depreciation. Grouping of cost olements. Numerical

un abuwe topi.
weightage : 20 marka

UNIT ~11: 9 Hrs.
Menuration in cstimating : Calculations of the volume & weight of the machine parts a8 per finishod
dincusion. Estimation of 1ongh casting, caloulations of woight of casting, calculations of costing
(material, labour, machining cost otc.) considering all types of allowances. All types of numerical for
caleulating cost of finished cast iron payis & caloulation procodurcs,

weightage - 20 markes

UINIT - T : % Hrs.
Estimation of furped parts ; Introduction, losses in foiginglength of stroke, ciaculations of actual
votume of forged product. Calculations for length of stnike required for finished forged product, Such
as bolts, rovets ete. considering all lnascs. -
Estimativn of welded job : Febrications, wekling procudures, weidmg cogls. Powenconsumplion and
Welding rates. Calculation procedure and numerical on cost estimation of welding jobs.

weightage : 20 marks

UNTT -1V : 10 Hre
Mechanical fime calculations : introduction, set-up time, operation, time, tear down time, personal
allowance, fatigue aliowance. travel of tnoly, fieed, depth of cut, pm, cutting speed. Calculations for
machining time for rming, boring, chamfering, drilling, reaming, threading, tapping, grinding of
fnished product.
Estimation of wood work @ Fumiture & Patierns, patlorns material patiem allownace, catimation of
wood for patiern & fuminire. Estimation of cost of pattern & furniture, MNumericals are included.
weightage : 20 marks

UNIT - V: 9 Hrs.
Estimation of sheet material works : Operations in sheet metal works, calculation of blank size, blank
layout sheet metal joint, typen of pressca capacity of a press, estimation of time Numerical.
Methods of wagea payments | 1ime or day rate method, unit of piece raie method, combination method,
incentive wage systemn. premium homus plana.

weightage : 20 marks

TERM WORK :

Mirpium eight assignments on the above topics. Ea b assignment should have problems of the related
topics.

Recommended Roonlx:

Mechanical estimation & costing - B P Smha '
Estunaling & Costing for mecahanical stude ets - vukhesjee

Mechanical Fstimating & Costing - Banga *hanna

Estunaling ad cozling — By D, MMuklunjoc.

W



AUTO MOBILE ENGINETRING - [} ELECTIVE 11 ) R
(B.E. PROD. /MECH.)

Teacking Schedule : Examination Schedule:
Lactures : 4 hea/week Theory Paper ; 100 Marks
Practicals : 2 iws/week Term work : 14 Marke

Taper Duration :3hrs
UNIT-1: % Hrs.
Infrodeciion

i of astomobiles, layout of sxinmabile vehicle. Chanis and frame, subframe, mbers,
doors, articulste vehicle snd trailers. Working cycle of pertol dicsel & duel cyck, comparision
hetween them. Tgnition aystem - hathery ignition sysiem, magnelic ignition system.

weightage : 20 marks

UNIT-11: . 9 Hn.
Carberation & foel mpply system - Air foel mixture requiroments of SI ongmes under varioos
opcrating conditiona, varicus types of a carburctom wacd in automobiles. Types of fuel pomp and
injecions, povernons and timing devices, derating of fael pump.
woightsge © 20 ma'ks

UNIT - 101 : 9 Hrs.
Enginc cooling and nbrication systom - Temp, varietion m CT caginos, nocosity of vovling, methods
of cooling compenenis of cooling system, effect of thermosta, trauble ahooting of cooling sysiem.
Different types of Iobricants, propertics of lubricants, systems used on moomohiles, trouble
shooting of hibricantion.

weightage : 20 marks

UNIT-1IV: 9 Hr
Traremision decvices - Chuiches-roquirements of chuches, single plas, multiphte, cone,
contritizgale, semicentrifugale, fluid conpling, Trowrhle shooting of cheiches.
Gar bux + construction, sliding mesh, constant mesh, s3nchromesh, epicyclic and togque comvetos,
Troubie shooting of gear box, propeller shafi, differential axle.

wrightage : 20 marks

LNIT-V: 9 Hrs.
Suspeneion & stecring systcm - =1
Speing - Types of spring ,coil & helival, Leal, trapscrverse loaf spring Independant suspemion,

4

rubber, suspension, seif levelling mupension, pncumatic suspension, Troubleshooting of SURDERSION _/

syslem. Sieering aysiem - Function & gpomelry, casior & camber, We-ntov-oul, slring nkage &
gear , differential szering system, povecr sieering,
weightage : 20 marks

TERM - WORK :

1. Different types of cluiches & sssembly & dismentalng of 1wo & four wheelers
chatches.

Claasification of gsarbox & assembly & dismentaling of gear box.

. Assembly & dismentalling of propeller shaft and difforentiat axie.

. Amembly & dismeniailing of suspenaion sysiem. '

PN

REFERFNCES ;

1. Automotive Mechanics - Crouse Vol 1 to Vol 4.
2. Amomotive Engy - Nasang,
3. Amtometive Frgg. - Kripalsingh Vol 1 & Vol 2.

'S
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MACHINE TOOL DESIGN -~
(B.E MECH ) ELECTIVE - 1
Teaching Schedule ' Exuminativn Schedule:
Lectures : 4 hraiweek Theory Paper » 100 Marks
Practicak : 2 hrs/week Term work 1 25 Marks

Paper Duirstion  : 3 hrs

UNIT -1: 9 Hirs.

Different consideration and trends i dosigning machine toals. Introduction to cstimation of forces for
dwgn_mniym for differemt machining operations such a8 mining, driliing, milling grinding,
broaching, shaping etc. and power required for machining operstions.

Kinematics of machine tools : Denign , principles of different driving system. determination of speed
raitge, selection of culting speed, mechanical regulation &  stepped drives.

Design of pear boxes : Graphical representation siruciure diagrams, ray diagr.ams, gpocd charts,
gear ieeth calculativms, Jevialion chagram.

Sleplesy regulation : Classificalion of slepicss syslems, mechamical [nolion drives amd pressue
varistors, self tightening drives. etc.
weightage : 20 marks

UNIT-H: _ 9 Hrs.
Design of machine 100! bods and coloumns : Design features of various types of beds, force acting on
the table of & vertical lathe, coloumn design of milling machine and drilling machine.

Machine 1o} slideways & guides : Classification of guides, wear, accuracy and materials, calcnlation
of pressre distribution on guides, frictional behaviour of machine (ool guides, Tlydrostatic
hydrodynamic lubricaion of guades.

Design of power surews fur machine Lools ; Classification, desiyn [ealures, and maicrial, calculation
.. of strength of lcad screw | efficiency of lead screw, ball, recirculating power screw assemblics, static

= load-efficiency of them, compensation of backlash, vertical rolter feed screw.

weightage : 20 marks

UNIT -1 2 Hrs.
Design of machine tool spindles : Special featurcs, materials  comstruction, spindle , support,
cajeulation of sleeve bearing, roller besring, spindlc bearing hibricalion in machine tools, Frictional
conditions of working, stalic and dynamic rigidity of machine tools structure, joints shidways,
spindles.
Design againsl vibralions and chalter in machine lools : forced vibralions, shovk absorbery, chalier,
forced and damped vibration, stick-slip vibration, vibration inolated tonl holder.

weaghlage : 20 marks

UNIT -1V - 9 Hrs.
Conirol system and ekcirical equipments in machine 1ol : Design of controlling sysem and
electrical equipment in machine tools, design of hydraulic comirol . system. Imstaltation,
maintcnatics & testing of maching $00%s according 1o IS] standards.

werghtage © 20 marks

UNIT -V : ' YHrs .
Concept of unit head machines and SPM ; Infroducton of modem machine tools, construction,
operatioms . looling , advanues and special development reiated o CAD, CAM systems, FMS, use oi
microproceasor in machine toais.

weighlage ;: 20 marks

S
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TERM - WORK : : 1
Indentification of various machine tool elements.
Design & working drawing of gear box. v
Prepaation of standards tctting of machine tool. .
Design of SPM.
Maintancea of CNC & (CAM systems.
Introduction to 2l machine tool clements.

Il S

RECOMMENDED BOOKS :
1. Machine tool design by N. K. Mehta .

2. Principics of machine tools by Sen & Bhattacharya.
3. Design of machine tools by BASU PAL.

3, Machine too} design Handbook by CMIL

=3
RELIABILITY ENGINEERING
(B.E. MECH ): ELECYIVE -1
Traching Schednle : ' Examinstion Schedule:
Lectures ; 4 hra‘week Theory Paper 1 100 Miarks
Praciicals : 2 hrnfweek Ferm work : 15 Marks
Paper Durution : 3 Hm
UNIT - I 9 lirs,

A. Elamenie Of Probability :
Imtroduction, Probability Concopt, Impossibls and Cettsin  Events, Rule for Addition of
Probabilitics, Complementay Evenis, Further Comments  of Probability, Kolmogorov Axioms,
Reliability Definition
D. Failore Data Analysis :
Introdaction, Failwe Data, Mean Faihire Rate, Mcan Tune to  Fabwe ( MTTF), Mean Time
Botween Failwres (MTBF), MTTF in Tetms of Failurc Density, Generalization, Realisbility in
Torma of Hazard Rase and(]) Failure Density (IT) Hazard rate and Failure Denaity ( m lntegral From),
Mean Time to Faiturc in ImteprallForm, Retishility in other situstion.

weightage : 20 marks

UNIT-11: 9 Hrs,

A Hazard Moxded -

Introduction, Conetant Hazard, Lincarly increasing Hazard, The Weibull Model, On Density Fonction

anl  istribution Function, Distribution Funclioms -and Reliabilily Analyss, Seow Emporiant

Distributions, Choice of Distribution, Expected Valuc, Standards Deviation and Varmnce,

B. Conditional Prohability -

Intvoduction, Conditional Probability, Multiplication Rul:, Independent Events, Veun disgmms -

Probability Caiculstion by Vam diagrama, Summmy of Probability

Rulca, Structursl Relishility, Hzards Ratc as Conditional Probability, Bayce's Theorem.
weightege - 20 marks

UNIT -1 : O Hrs.
A wystem Reliabifity :

Introduction, Serics, Purallel and Mixed configaration, Application to specilic Hazard Madel, An 1-
out-of-n Ntmciure, Complex system, Systems not redocible to mixed configiurations, MI'TY systcos,
Logic Diagrams and Markov modcls and Probability Laws.

B. Relinbility Improvement
Improvemnt of compunents, Elkments, Unit Standby redundancy, Redundancy, Oplimizaiwn znd

Retiability Cost Trade-Otf,
weightage : 20 marks

UNIT -TV: ? Hrs.
A. Fault - Trec Analysis and other tochmigues.

introduction, Fault Iree comwtruction and Helisbitity from Fault - lree, THE-SEY and CUT-SET
maodcls. Use of Booicsn Algcbra - Basic operations, Truth Tables, Do- Morgan's thoorem Apphcation
o Relishility snalysis and Probability Calculations.



B. Maintainability and Availabiliry :
Introductio, Maintainability, Availability, Systcm down time, relizbility and ‘7
Mamtainability Trade~off. R
® weightage : 20 marka

UNIT-V:
A. Repairsbie system : i
Instanizneous Repair Rate, Mean Tome Repair ( MTTR), Rehabitily and Availability
Fuanctions.
D. Refiability Allocations :
Reliability Aliocations for a serics sysiem, application of Reliability to Marine power plants,
Computer systems, Nuclear power plants, Failure Mode and Cffcct analysis (TMEA)-

weightage | 20 marks

TERM WORK :

Should consist of minimum Five Assigments on the above Syllubus,
1. Reliability Engincening by Balagurusamy.

5 Relisbility Engincering by L.S. Srinath, East Wost Preas Put. Lid.
3. Qualily Comtrol and Retiability Analysis by Dr. Drijendra Singh,,

MANAGEMENT INFORMATION SYSTEM
(B.E. MECH. ) ELECTIVE - JI°

Teaching Scheduie : Examinstion Schedule:
Tectarers, : 4 hre/week Theary Paper : 100 Marka
Practicals : 2 hrs/week Term work : 25 Mbarks
Drawlng : Paper Duration  : 3 Him.

UNIT -1: 8 Hrs

MIS : Introduction to Managemenl infurmation system (MIS) , MIS pyramid, components of totat MI3,
developing a long rangs information system, management reporiing system, information reirival,
systematic analysis of information.
- weightage : 20 marks

UNIT -1 : § Hrs.

MIS : m&wﬂimm:mmmhwmm transaction processing sysiem,

makciing, inventory, manulacluring, financial plamning, decision concepl, control/fecdback systiom.
weightage : 20 marks

UNIT -1 : § Y.

oyYSTEM ANMNALYSIS @ Stuclure of sysiem analysis, idenlification  of need, feanibility study,
economic anatysis, technical analysis, role of system analyst, skills of system anatyst.
weightage : 20 marks

UNIT -1V : 8 Hrs.
DATABASE SYSTEM: Introduction to database, purpose of databage system, database ndministrator,
ER model, recoverability from failure, concurrency, serialiability.

weighiaze : 20 marks

UNET-¥: ¥ Hrs
SOFTWARE DEVELOPMENT - Differcat approaches o software development, classic methods,
profotyping, sprial raodel $GL, sollware myths, soflware lesting, sollware mainlenance, DFD, CASE.

weightage : 20 marks
TERM WORK :

Minimum cight assignment ot the above topics ; cach assignment should have case stxdies of the
PelALCk LopIs. mininimm one assipnment should be from cach unit.
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pEoMMENDED JoOKS ¢

L ‘L{mngemeﬂt Informaatic.. 33 vy o i h:lp LAl A m;p, el Fh :L.::, - -
2. Information System for Mudeamgnnan by Mudrick, Roes; THE, Now Dilhi
3. Management Information System by Jawadekar, Venus Prakashan , Pune.

OPERATHOIN RESEARCH
{B.E. MECTL } ELECTIVE - I

Temching Schedule Exsmination Schedule:
Lecturers : 4 hra/week Theory Paper - @ 100 Marks
Term work + 35 Murks

Paper Durstion : 3 He

UNIT -1: 9 Hos,
Introduction to O.R., models in O.R. , scope, phases, O.R. in decision making.
Linear Programming : Model formulation, Grapincal methiod, simpiex method, concept of quality & its
applications. Sensutivity analysis.

weightage : 20 marks
UNIT-11: 9 Fir.

QUEUING THEORY : Quewing Sysiem, Kendall notalion, single chanmel quewcing model,
multichanne! queueing theory, finite capacitor model, cost model, advance goeueing model, sorica

queucs, twe stations scrvice model with qu gquewes capacily, K-siation mude] with Infinie quenc-
simriation : basic concept, monte carto ntmulations, advantages & limitationn.

weightage ; 20 marks

UNIT - LI ; 9 Hrs.

DYNAMIC PROGRAMMING : Introductiun, busic concepl & applications, «haracicristics of
13.P., Dynamic prograrmming sproach.
Special techniques of L.P. such as transportation model, assignment model, travelling salesman
irmushipment problem.

weightage © 20 marks

UNIT-IV: 9 Hrs.

REPLACEMENT MODEL : Deterntinustics & Probabilistica considerations. Meplacement of old
equipment bry the most efficient by the sudden failore itema, failure tress, Examples of faitore trees.
weightage ; 20 marks

ITNIT -V : 9 Hra.

DECISION TIIEORY : Decision irovs, Classes of decision model, ulilily, devivion under ceriainlly,
uncertainity and risk.
GAMES TIIFORY : Theory concept , characteristics, maximum and minimum principles,
waddle point, domainance basic concept and terminology of two persons zero sum pames, MXZ &
ZXN pames, subpames mefhiod, graphical method. .

weightage : 20 marks

BOOKS RECOMMENDED :

Lol ol ol ol o

Cuantitative Teclmiques in Managemont by Volira,

Cuantitative ‘Techniques Vol 1 & [Lby L.C. Jhamb.

Operational Rescarch by Handy Taha, (PHL Pyvt. Lid. Dethi)

PER'I & CPM principles & applications by .5, Srinath

Operational Rescarch by Heera & Gupta { 8, chand & Co.)
Introduction v O.R. by Hallivs & Librimam .

Operational Research by Prof. A K. Chitale & Negi (Tain Publication).
Opcralivmal Revoarch by JK. Sharma { Mimillan India Lid, )
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ROBOTICS
: (B.¥. MFECH. / PROI. Y ELRCTIVE - T
Teaching Scheduole : Examination Schedule:
Lectures : 4 hrs/week Theory Paper : 100 Marks
Practicals : 2 hreweek | Term work : 25 Marks

Paper Duratlon  : 3 hrs

UNIT -1: | 9 Hrs.
Planner techanics : Advanced synthesis of plamer mechanics for ISP and FSP Burmester theorics

and anatytical tochnquos, applications.

Mcchanics  dynamics : Nowtonian and Lagrangian  (ochiniqucs, cnrgy mecthods, spatisl
mechanisms, axodes, kinematica of open and closed loop mechamicem .
weightage : 20 marks

UNIT.W: 9 HArx.
Dasic comuepl I robotics, automation and robolics, robol anakomy, basic struchuoe ol robolios,
resohution, sccuracy and repeatabitity, classificiation and atructure of robotica systen, poirdt tn poimt
and contineous path system, control loop of robotica aystem, the manipulators , the wrist motion
{:mﬂgnppu
L weightage : 20 marks

UNEL -1l : ' .+ 9 Hrm
Drives amdd control system : Hydmalic, TXC scrvo moters, basic vontrel systom, concept  and modils,
control system anailysis, robot activation and feed back compomenia, positionsl and velocity
sensors, actuators, power transmission system, robot joint control design. Application of robot in

weightags ¢ 20 marks

TINIT -1V 9Hm
Robot ann kinemagic and dynamics, the direct kinemaric problem, the inverse kinematic sohution,
Langrange Euler's formation, penerslise IYAlembert's equation of motion, Denovit-Hartenberg
convertion and its application
Semsors inrobotics : Tactile scnsors, proximity and range sensor, force and torque sensors, use of
. sensors in robolics, vision system.
L:f _ weightage : 20 marks
UNIT-V: 9 Hn.
Robot programmming @ Methods of robot programming, icad through programmimg methods, 2
robot programme aa a path in space, motion mterpolation, WATT, SIGNAT, AND DELAY
commanis,
Robot Tanguagea : The textural Robot T.anguagen, generation of robot programming  lsnguages,
Robot language structure, constants, variables moiton commands, end effector and sensor commands.
weightage : 20 marks

1

r

TERM - WORK : o - .
T}mwnnwnrkshwldwmimMmmmmnhwm@mm

RECOMMENDED BOOKS :
1. Ciroaver - Induatrial, Robotics - Mg Graw Hill Pab. Co-T.td.

Z.RﬂbHI.SchﬂIing-FundmmtaISufRnbnﬁca.
3. POVOV - Robotics, Mir Pub. Co. Tad



POWER PLANT ENGINEERING
ELECTIVE - 1l - (RE. MECH. & PROD. )

Teaching Schedule Examination Scheduie:
Tectmrea : & hretweek Theory Paper : 180 Marks
Practicals : 2 hrs/week Term work : 25 Markx
PeperDurstion -3 hex
UNIT -I: % Hrs.

Thermal sisions : Miin pats of working of siations thermodynumics cycles, fuel hendfing,
‘--gombustion & combustion cquipment problem of ash dispomal, circuisting water schame &
wipply of make up water.
Choice of preasare of steam, gencration & gicam temperature, selection of appropiateé vaccam
coonomiser, air prohoater, food wator heaters &  dowl collection, charactemstices of terbo
ahernatcor, sicam power plant heat balance & cfficicncy.
weightage : 20 marks
UNIT -1 : 9 Hrs.
Hydro electric power plant : hydrograph flow duration curves. Types of hydroclectric piants & their
ficld of use. Capacity cakulation for hydro power. Dam, head water control, pensock, water
turbines, epecific specds, governors, hydro plant auxillmics plant layomt suwdomatic & pumped
storage praject cost of hydrovlectric project.
weightage : 20 macks

UNIT - I : 9Iirs.
Nuciear and Dicsel power Plant :

Eloments of Nuclear power plant, nuckear reactor & its types, fucls moderators, coclants,contral rod
clasification of nuciear power layout siations cost of nuclcar power, Wasie disposal Diesel power
plants : Dicsct onginc petformance & opcration plant layout, logsheet, application, sclcction of engine

size,

weightape : 20 marks
UNIT -1V: 9 Hirs.
Cisa turbvine plants :

Plant layout mehiod of mmproving vuipu and perfommence [ucl & fuel nyslum-__nmﬂul u_r esling
open snd closed cycle  plania, operating  characterstion, mpplicstion, free piston engine plant,
imitation & application, combined cycle plants, advantage need of generation power plant in power
system based load station & peek load station.

! Pee weightage : 20 marks

UNIT -V o 9 Hrs.

MAJOR ELECTRICAL EQUIP'MENT IN POWER STATION - goncralor :nd cxcitoms, carthing of

pmumnpmw&mitmnfmmﬁcimithuken_,prmwnqmpmmm: mﬂnibu:ni

cquipments elcments of instrumentation plant fayout, Switch gear for power siation anmhmng.

Recent developments m melbods of power generakion, Intrsduction v magneio hydrodynamw
Solar power, tidal .

(MFHD) foel colls ganthermal, po rrver weighiage : 20

TERM WORK :
Termwork consists of following study experiment :

To draw layout diagram of thermal, hydro and nuclear power plant.
Comparison of thormal, hydre and auclear plant.

Stdy of major clectrical equiprent n power station.

Study of various high pressure bioler .

Study af diesc] power plant and gas mrbine power plant

Study of coofing systemn, lubrication system and J.C. Fagine.
Study of MHD,solar power & fidal power.

SRR S
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RECOMMENDED BOOKS :

1. Power Plant Engg. by V. M. Domlundwar

2.} Power plant Engp. by Wakil E.L

3. Powor Plant Fngg. by P. K. Mag.

4, Elements of electrical Fower station design by M. V. Deshpande.
5. Water prawer Fngg by Pandekar M. M.

ANALYSIS AND SYNTHESIS OF MECHANISMS
{B.E Mech.) ELECTIVE - 11

Teaching Schedule : Examination Schedule:
Lectures : 4 hre/week ‘Theory Paper : 180 Marks
Practicaly 1 2 hrs/week Term work 1 25 Marks

Paper Daration : 3 Hrs

UNIT-1: 9 Hrs,
Introduction to mechanisms : Geometry of motion, plane and space mechanicam, termirology,
definations and assumptions, Relative motion, degree to freedom, kinematic inversion, mechanical

- weightage : 20 marks

S UNIT - 1: 9 Hre
Kinematic Analysie ofPlanc Mechanisma : Position & displacement analymis - position of point,
graphical & complex - algebra methods lor dispplacement, Rofational and (ranslalion dsplacerment.
VelocHy analysis - relative motion, linear and angular velocity, relative velocity, mstant ceuters,
aruohold kemnedy therum of dmee commiers, angular velocily raliv I'nmdemstein’s  theyom, Veocily
anatysis by analytical method, graphical method, wector algebrza and complex numbem -
acceleration analysis - linear and angular acceleration, acceleralion difference, relstive acceleration
apd coriolis accekration, matant centye of mlmm Accleration analysia by graphical methnds,

weightage : 20 marks

UNET - U8 : | | 9 Hra,
Curavature Theory ; Fixed amd moving cmtmuiu, enwelop - velochly amd acceleration, mfiecton
circle. Eular savary equation, bobilliers theorm, return circle, cusp points, cubic of stationery

curvature, Bails poimts.
weighlage : 20 marks

5 Hrs.
L chmm:. Syﬂnuufl’lmn Mechanisms : Typn oumber and dimensional systhesis, fimction .
generation and path generation, chebychev spacing - ﬂm four & five points synthesis, Burmester
point theory, synthesis by analytical and graphical method. Computer 2ided kinematic synthesis, :
weightage ; 20 marks
UNIT-V: 9 Hrx,
Spatial Mechaniam : Position, velocity and accleration anatysis of RGGRT mechanism, Fulerian
angles, Eheorm on angular welicilies and  accleralions. Applicaion of epalial mochaimns b
roboticn, Kmematic analynin of mm&mm.almbm
. weightage : 20 marks

TERM WORK :

Term work consist of Two asienments on each nits trom UNIT-II to UNIT-V

REFERENCE BOYOK :

1. Theory of Machinca and Mechanisms.

- By J.E. Shigley & 1.J. Vicker Intemnaliona} Students Edition McGraw Hill
2. Mochanams Design - Anulysis and synthesis, Vol [ and Vel 11

- By G.N. Sandor and A.G. Erdman Prentice Hall of India Pvt, Lid.

{ Eaxtorn Economic Edition. )
3. Theory of Mechanisrmy and Mechines.



- By A. Ghosh and A K. Mallik { East Wosi Press vt Lid.)
4. Kinematic and Linkage Design .
- By AS. Hall { Prentice T1all of India ( Pvt. Ltd.}
5. Kincmastic Syntheais of Mechanisms,
- By R. Beyer MeGrawhill Rank Co. New Yark { 1963).
6. Kinematic Synthesis of Linkages
- By R. 8. Hartenherg and 1. Domanvit
Donavit ( McGraw Hill Book Co.
7. Anatysis Of Mechanisms and Robort Manipalators
- By J. Duffy,
{Edward amold (Publishom) Ltd. London 1980 ).
8. Mcchanics snd Machine Theoty
- Rao J.8. and R. V. DukKkapati

Jobm wikey .
ENERGY CONVERSION AND MANAGEMENT
(B.E. MECHANICAL) ELECTIVE - 1l
Teaching Schedule Examinailon Schedule:
Lectures : 4 hra/week Theory Paper : 100 Marks
Practicals 1 3 treiweek Term work + 25 Markn
Paper Dursilon ;3 hrs
UNIT-I:

' 3$Hrs
mmmw.wmmmmmmmm. Need and
uufnmgyw;mmmdmagnnmﬂpaybﬂckpuixl Retum on Investoent
(R.OL), kife cycle Cost, sanyes Diagrams, Spocific encrgy consumption. Load Management.
weightage | 20 marks
UNIT-1I: 9 Hrs.
Encrgy Auditing - Methodology, analysis and repoiting, Portable and on-linc instrunents, Costing
of utilitics like stcam, compresscd air, chootricity and water. Energy Systom modelling analysis -
general concepts, classification of nmdnhmdmunfdigiulwmpmmhmndcﬂim}mdmw.
weightage : 20 marks
UNIY 111 4 Hrs.
) cordamsatc aysiems Builens (incl ing packaged boikers), efliciency lsting, Exc syslems |
mmLngmwmimmﬁn and waynufhnprmnmmthadmho&uhﬂ;
FElutric molors, fowors, eiliciency, ¢norgy  cilivieni lypos of  ocleclrical molors for emagy
conservation, motor speed contro} variable apeed drive . . o
Lighting : Dumination fevels, Tixturcs, tiemrs, cnergy efficicnt lhamination.

UNIT-V: 3 Hr
I:'.:lcrgy conservation comprenced air sysiems, refrigeration and air conditionimg lmndwaim
systoms. Elomoniary cOnvCrage of encrgy conversalon in pumips and faps co-goncration-concopl,
options (Stcam/gas nbine/1) C F basd) selection cnieno.

TERM WORK :-

Term murk should consist of cight assignment based on above xyllabus.

RECOMMENDEL BOORS :-

1. Prof, Hendorsen ; India the Etwrgy scctor, oxfard Univaxsity fucss.

3. L. J. Magrath : Syswm ModeTling and Analysis Tata McGraw Hill priss.

3. D. A Ray : Industrial Encrgy conservatin Pergamon press.

4. 1GC Drydin. editor : The cfficiont une of snergy (Butter wortha)

5. W. (. Turner editor: Fnergy Management Handbook (Wiley)



{'\‘-‘

Lo

in new Production development. Pricing Principals.

6. Patrick steven R, Patric Dake R, Fordo Stephen : Energy conservation guide
book fairmont Press Inc,

7. Encrpy conscrvatiom related booklots published ty National productivity
Concil (N P C)S Peiroleum conservation Reserach Assn (PCRA)

8. F. William ayne & Richard E. Thompsion : Efficiont Boilor Oparation Source Book.

MATERIAL MANAGEMENT
(B.EMECHANICAL ) : ELECTIVE - II
Teachlng Schedule : Examination Schedute:
Lectures : 4 hrafweek Theory Paper : 100 Marks
Practicals : 2 hrs/week Term work 1 28 Marks

FPaper Duraticn :3 hrs

-

UNIT -1: ' 9 Hrs.
Defmation, bjeclives, scupr, fumctiun & miportance of Materials Management. Need fur infeprated
mtm:mla concept. Materials planning & Budgeting. Techmiques of Matenals requimement
Planning Role of Materials Managoment in  increasing Irofitability of an organisation. Vendor &
Vendor seloction, training & development of vendors, vendor rating Organisation tor Materials in a

company. |
weightage ; 20 marks

UNIT - II : Purchasing 9 Hra.
Goals and objectives of purchasing. Purchase system, Purchase cycle, Purchasing miethods, Furchase
docnments Parchasing  policies, Purchasing of seasomal commoditics, Capital Equipment &
Purchasing’ under uncertainities. Purchase budget. Role of -Purchasing in Business, Purchasing role

weightage : 20 mayke

UNIT - ITI : International Purchasing 9 Hrs.
Need of International Purchasing & nature of documents in International Purchasing. Import
substitution, Export-Import policies, Expart promotion incentives & subsides. Problems
associated with Intemmational Precurement  Import cycle, Indentifying & Qualifying, Potential

Inicmational suppliers.
weiphtase : 20 marks

UNKL - 1V : inveniory Management : 9 Hrs.
Definition of Inventory, types of loventories, Relevant costs in Inventory, Static Imventory modﬂl_s,
Signal order Inventory mksl Dynamuc Invenlory control  model under  ceTtainity. Pmbahhsm-
Invenifory control medels.  Sclective  Tnventary control. ARC analysis. Use of Computsrs m

mvenlory vonirel. Value analysis .
weightage : 20 marks

UNLT - V : Stores Management Y Hrs.
Function, layout & organisation for stores, Waste, obsolete, murphs and scrap mnnagemcnt Stores
systiam & Procedurcs. New devclopmiont in soring matcrial Codification, classification, vmdur
codes, compuler spplication in materials management such as Malecrials Planning, venl:lﬂr ratng,.
Sclcetive control of invemlorics, Skock cantrol cle. Slorcs accounting and stock verification.
weightage : 20 marks

TERM WORK :

1, Mipimum STX assigimends on e above topic.
2 Two assignments of Computer applicabion in matetials nmagm.lent.
{ Use of FOXPRO Langnage for developing practicalts applications. )

RECOMMENDED BOOKS -
Purchasing & Inventory Control fonction « K.8. Menon.

Intcgrated Material Management - Gopal Krishna & Sundersan.
Purchasing - Plobler.

w =
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PRODUCTTON PLANNING & CONTROL
(B.E. MECHANICAL )- ELECTIVE - H

Teaching Schedale Examination Schedule:
Lectures : 4 hrsiweek Theary Paper ; 106 Mario
Practicels : 2 hrweek Ferm work 1 25 Marky

Paper Duraiion  : 3 hrs

UNIT -I: 9 Hrs.
1. Imroduction : Meaning scope, objectives & function of Production Planming & control. Role of

PPC m the organisation. Types of PPC organisationg,

2. Production Forecasting - Types of forccast, Vanous type of forecasts, method Comparative
sy, weritying and controiling ihe forecasting,
weightage : 20 marks

UNIT -11: 10 Hrs,

3. PRODUCTION PLANNING : Ilaming fimctions, routing, schedulling, loading types of
production and their charaierstic , Contineows, Intermitient prodiction.  etermmnation of
capacity. Division of capacity. Sequential load staiements. Schedulling. Machine capacity,
make or buy decision.  Production Plans.

4, Process Enginevring : Informalion sequired, Product analysis wssombly chay, flow chart
creatically examining aitomate process. determining ares uac for proceeding identification of
operation. Dimensional and tolerance analysis,

weighbage ; 20 murks

UNIT -Hi: 9 Hrs
5. a) Routing : Proccas charts, job cards, route cards, operation charts, sct-up instractions,
b) Scheduling : Defination, need and cbjectives of scheduling, principsi factors affecting
meeting delivery charts,
¢) Loading : Machine load charts, Gantt chast, Masier schedule, Scheduling techniques, Line of
balance, Analysis Scheduling, Linear Programming.
weightage © 20 marks

1T -1V . 9 Hye.

8. Prodaction Comtrol : Definition, dispatching, follow-up and coordination with variom
department.
a) Dnspatching : Job orters & lssue systems,
b} Follow - up : Progressing, types of feodback systems, Preventing
production delays, causes of dalays.
¢) Evaluation : Definition, necd, importance & advantages of evaluation,
wiightage @ 20 marks

UNIT-V; 9 Ilrs,

7. Co-ordmation : Co-ordination of manafacturing planning, facitity planning, sales planning,
MMMMgmwm&mmapMMMﬂ
plaming activity,

Computcr assisted production planning and control applicd to machine capacity and ntiiisetion,
Iabour productivity measurment, material roquirement plamning scheduling & procurement and
mventory control.

weightape : 20 marka

TERM WORK:

Termeovork comwint of Fight assignments of the ahove syllabon and emphasiz will he o case studies
wherever poasible.



RECOMMENDED BOOKS: -

f> Production Planning & Control - Samnuel Klion

2. Production Planning & Contrel - L. C, jhamb Eversi Publication.

3. Forecasting Production Planning & Contrel - Mo Niece

4. Production and Operation Management - P.{, Moore & T.E. Hendrick
rS. Production Management — Mayer.

AUTOMOBILE ENGINEERING - H
(B.E. MECIL ) ELECTIVE - I .

Teaching Schedule : > Examination Schedule:
Lecturers : 4 hrsfweek Theory Paper : 100 Marks
Practicals : 2 hra/week Term work : 25 Mnuria
Drawing : Paper Duration  : 3 Hrs.
UNIT-1: 8 Hirs.

AUTOMOTIVE ELECTRICALS : Bafteries, their capacilies, mesits and demerita of 6,12 & 24V
batterics, Hattery maintenance, construction and use of storage batterics. Battery charging cquipments,
cutorls and regularatons, electrical system fur diffarent vehicles, Tsiliun sysletn, magnetos, spark
plugs, induction coils, contact brakem, etc. Firing order, distributor, vacuum controlles distributor,
Starter motors, gencraters and altcrnators.

weighisge : 20 marks

UNIT-II: 3 Hrs.
AR-CONDTTIONING SYSTEM : Definition of basic terms of psychometry such as DBT, WBT, RH,
cts. Humsn comfort conditions, tomperaturc control sysicm, insulation methods in mito air conditioner.
Study of typical auto air comnditioning sysiem, Jocation of window air-condiionsr. Smdy of typical auto
air conditioning systems, varions parts of system, compressor performance and its ¢ffect on overall
weightage @ 20 marks
/|

UNIT - 1L 8 Hirs,
DASH BOARD INSTRUMENTS : Waming and indicating devices, Homn circoit, Head lamps types -
swilches, [lashing idicators, elecirical wipers, wiper molors and blades. wind screen washing sysicm,
fuel, temperature and prossure guage, fuel indicator, specdometer, techograph.
MAINTENANCE : Mainienance of various sysiems and vomponents in aulomebiles, speod limiling
devicen, wedge broaks, collaprible ateering.

weightage : 20 marks

UNIT-1V: _ i Hrs.
BRAKING SYSTEM : Types of brakes, reeraders, (ogcarative braking system, brake lincrs, mastor
and wheel cylinders, dual brake system, fail safe brakes, antilock brakes, elecivical brakes, stopping
distance: and time braking cfficicncy. Braks cffcclivencss, faclors conbrolling and siop of an
amomobile, Self cncrgization and serve action of brake, characterigtics and -hydraulic brake fhuid
bleeding of hydraulic brakes,

weightape : 20 marks

UNIT-V: 8 Il
WHEET, TYRES ANTY TUBES : Construction & types of wheels, wheel dimenaiona, types of tyres,
tyres propertics, tyre matcrials, specification of tyre size ply rating, ¢lass ply, radiaf ply, considerations
in tread design, wheel and tyre trouble shooting. Retreading of tyre, process, precautions, controls,
cotentional and procured retreading processes. Tubes, natural rubber and butyl flops. Rims, types and
mamienance.

weirhiage : 20 marks

TERM WORK :

Minimnm cight assignment on the above topics ; minkmim one assignment should be from cach tmit.
RECOMMENDED BOUKS :

1. Automotive Mechanics , bv Crouse

2. Automotive Engincering . by Narang

3. Aulomotive Engg. 1& 11, by Kripal Smgh

4. Automotive Mechanicn . by Heitner.

5. Auwlomobile Cnginocrmg by Dr. K. M. Gupla.
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PROJECT 2-é
(B.E. MECH. i PROD. / AUTO.}
( SEMESTER [ &T1)

DH_J]:‘.CTWE : .To provide an opprrtunity 1o students  to work independently o A
sopic/problem/experiment selmtn:dbyﬁmmmdmmtraguﬂmmto think independently of thew own to

bringout e conclusion under the given circumstances of the carriculum peried in the budget provided
with the guidmee of the teachers. Lo cncourage creative thinking proccsa. This helps them lo get

confidence by planning s carrying oul the work. Plan of the projost and W suicssfully complete the
same. | hrough observationa, discuasions and decisnion making process.

NUMBER CF STUDENTS IN A BATCH : P‘I‘i.)jﬂdnﬂ]fbﬁlﬂkﬂﬂ upbymimiividuaiur in a group. A
hatch of not more than 10 tudents {per branch} shall work under the gmidance of a teaching staff
member, Project van be offered by the guide or ihe siudents can suggest e wpis uf Lheir micrest.

TOPICS : Project work shalt be based on any of the folowing topics.

1. Fabdeation of mode) products, testing set v of setting up of an sxperimentation unit!
mpfl‘li'ﬂf’mllll equipment ndividually or in a group. Software development reiated to mechanical

onginoeTing.
Extenstve numerical analysis of somc problen may be catricd oul using COMPULET.
Ampnﬂmﬂt:cmnplﬂ: denign,process charts, c.mﬁngnfapmdnctfmachhefpmmrypc.

o) vorification of principles wsed in MeclvProd/ Auto Engg. Applicaticns.
Denign of cquipment / project / gadget device and ils fabrication.
Extensive survey of indusirial problems / sysloms ; §1 units / Eniroproncurs based on acwal ficld
visits and consulation with expetie.

= o

Projects / Probloms rclated to the arca of creative design 1o solvw the prubloms reffored 10 by the
industries around. }

FORMAT OF PROJECT REPORT :

’lh\:Prujoctrcpmiﬂmukdbewpedwithdwbl: mwmﬁ.—hiznbmdpapcrﬂmnldbcnm

more than 7 pages gnd not fess than 235 pages and figuem, graphs,annexures, cic. The project report
should be written in the foliowing format.

1.

1.
.
9,

T R

Title sheet.
Certificaics
Acknowledgement
Contenits
t
List of figois / phctograpiis / graphs. tablcs ( Xoroxing of illustrative maticr such as the
figuees, ublmmdnﬁmdmﬁ-mhmdbookutc.mmtcmmlﬁgedmﬂw
Zppropriss pages of the rcport. )
Introduction.
Litecature survey / Theety .

DuimexpcrimmI!F icati Pmdmﬁﬂﬂfﬁsmalworkum'iuduumfﬂmme.

10, Obaervalinns { Results.
11. discusaitis of resulis and conchugion.
17. Refevencon .

These references should be given in the standard format as that of international technical joumnals,

13. Annexuses, Appendices, #1C. if any

Two copics of hard bound report shnuhebuwdmﬂmmjen!rwoﬂmhnﬂmdmdmmuﬁmd
the project may be made with the help of charts, photographs, blackboard, slide, cverthead projecior,
etc. by tw smdent of his work, 1he presentation ghould be around 15-20 minutes, tollowed by
guestion /answer seasion in the praomos of fellow stadents and guide and teachers m the department.
HOD . two  soiior most ciaff member shoutd work a8 coordinatos for a class for uniform
agsesment of presentation of alt students to avoid vartation in project termwork marks.



istribution work 8 (project work l?

702 marka shall he given by the guide, 109 marks for first presentation {progress) and 2(0% marka
for final presentation shall be given by the co-ordinating statf commitiee including based on ihe
presentation of the project in class by the student ar mentioned above.

College should submit detailed progressive assessment report of the students getting more  than
902 marks in termwork alongwith the marksheets.

Viva-voice or oral examinalion {as wiiversily cxanonstion) shall be condevied by the guide and
ang external examiner appointed by the University m the college campns,

Note : College shouid send the project list te the vniversity for acceptance in second week atter the
starting of 7~ semester.

FIRST TERM :-
Teaching Schedule : Esamination Schedule:
Lecturers : 2 hrsfweek Teri work : 50 Marks
The project will be sclected in the first remester, Initial layoat, design and thenretical
determination of alt the main paramaters will be finalised in the first semester.

Smdent should submit the termwork in the first semester shall assist of -
' 1] BVnopsis
1} Petail plarming of Project work
i)  Literature of work done in preject in first ferm

{



SECOND TERM :- -

Teaching Schedule : Examination Schedute;
Lectarers : 4 hrsfweek Term work : 40 Marks
Orad : 20 Marks

Fabrication and complition of the project work, & submission of the report & project .

SEMINAR
{(B.E MECH / PROL. / AUTUO.)
Teaching Schedule : Examinatlon Schedube:
Practicals + 2 hrsiweek Oral : 50 Marks

Student individually will independently study a fopic asrigned to them and subrmit a report and
deliver a slvort scrinar/lecture on that topic.,

Seninar should be based on deep study of any topic related to mechanicalt/production/
amomotive cngincering, ,

¢.g -

a} Advanced Manufacturing Proceascs.

b) Latest materials and their manufacharing properitics.
¢) Socio-cconomic impact of manufacturing activities.
d) Fnvironmental problema invohved in manufacturing.

TERM- WOHK :-

Two copics of bound report should be submitted to the Institute/Department (One for untversity and
one fix college ) and one should rumain will every shudent m 2 group.

The report will contain the summary of information colleccted by the students.  The reports will be of
A-4 size, bound and should contain afl the neceasary chart, drawings, relerences, eic,

ORAL:

The proscaiation should by around 10-15 minulcs, [ollowed by 10 minulcs guostion/answer scssion in
the presence of cxternal examiner, frllow studentx and guide and teachers in the department.

TECHNICAL ViSITS
(R.E. MECH. / PRON. / ATITOL)

Teaching Schednte : Fxamination Schedule:

Term work : 50 Marks
Minimum onc industrial visit should be arranged by the college in any three industriea (1-Large scale +
1-Medium scals + 1-Small seale ) znd a report reganding the wame shuuld be prepared md submitted m
the form of journal at the end of semester — 8 .

Certificate of HRD manager or squivalent authority should be enclosed in the journal.
Onie staff member should accompany with cvery 30 studcnis.

CAENGENEERINGWMECHANICAL Mech. doc
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