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Departmental Eleetive-1

Departmental Elective-2

Course Code Name of Subjeet
MEDGO] Industrial Engineerink 1T
MEDGO? Solar Thermal System and Application
MEDAOG Mechanical Vibratiods
rAELA0 Fuel Combustion and Pollulion
- MEDADS I lf' FEngines and {','::u:rrtpn.Fiz-u:-r
[ MEDAOS Ff_nn}]_mt-:r Integrated I'-{anuﬁlctmfmr-_.:
[ MEDA&N? Advanced MManufacturing 'l'e*:hn-:nlu}g_v
M ELDGDS Finite Flement Methokd
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Machine ]]es:igu |

Conrse Objectives:

I.-T-F
3-1-0
MEMS01

# To teach students how (0 apply the concepts of stress analysis, thearies of failvre and matédal scienceltn

analvze, decipn and’or select commenly used machine omponents.

= [0 illustrate to students the variety of mechanical components availahle und emphasize the need to continue

[caming.
® Toreach students how to apply mechanieal enginesrng design theery w identily and gquan
elements in the design of commoenly used mechanical svatems,
Syl il

UNIT I

fify maching

[ntreduction Definition, Design reguirements of macnine elements, Desipn procedure, Standards indesizn,

selection of preferred sizes, Indian Standards desigreaion of carbon & alloy steels. Selectio
static and tatigue loads, Design for Static Load Modes of failure, Factor of safety, Principal
due to bending and torsion, Theory of failure 8(L)

UNIT 11
Design for rIuLluHLing, Loads Cwelic stresses, Futicue and endurange limit, Stress can
Stressconcentration Tactor [or various machine parts. borch sensitivity, Design for finite
Soderberg, Goodman & Gerber erileniaRiveted Joints Riveting methnds, materials, Typs
Types of riveted joints, Caulking andFullering, Failm: of riveted joint| Bfficiency ol rivels
hoiler joints, Fecentric lnaded riveted joint. 8(1)

i of matenals for
Stresses, Sioosses

cantration Tactor,
and infimte life,
ss of rivet boads,
fd joint, Design of
|

UMIT 1

shafts Cause of falure in shafts, Materials for shalt, Svesses in shalls, Design
W lwisting moment, bending moment and combizned twisting and bending moments, §
fatigue loads, Design Tor rigidity 8(T.)

UNIT IV _
Mechamical Springs Types, Matedal for helical spdcps, End conngctions t9c compee

of shafts sul.'!i:

chad
afiz subjected to

i and [Ension

helicalaprings. Stresses and deflection of helies] springs of circular wire, Desipn of helicalsprings subjedgted to

static and fatigoe loading 8(1.)

UNITV

I"ower Hcrewslarms of threads, multiple threads, Eff5e aney of square threads, Trapezoidal ﬂwcadxbtrcsses i1
screws, Desipn of screw jackKevs and Couplings Tyepes ol keys, splipes, | Selection of S-'TI.LEJ.E' & flat| keys,

Strength of sunk key, Lmlp]mg:’..ﬂﬁl_l.gn of rigid and Nzxible couplings 8(1.}

Course Outcomes:

Co- | Understand the customers” need, foromlace the problem and draw the design
apecifications.
C0o-2 Studenis will be able to analyze different loading conditions such as stazic, '
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under sratic, dvnamic and impact Tosds,

colter & knuckle joint. keys and couplings

and Weldad joines, power screws such as screw jack

Text Bools:

# Dhesiun of Machine Elements-V. B, Bhandari, Tata MoGraw Hill Co.

# A lext book of Machine Design by . 5. Khuriei and 1. K, Gupta, Burasia Publishing
House Pvt. Lid,

» Shigley, 1E and Mischke, C. 11, Mechanical Engincering Design, fe, Tala MeCiraw Hill,
2003,

® Noron, It L. Maching Diesien: An Integrated Approach, Jie, Pearson, 2004,
& Machine Desipn-Sharma and Aprasal, 5K, Kalune & Sons,

a hachine Dezign, U C Findal, Pearson Dducation.

References Hooks:

o Black P. H. and 0. E. Adam, “Machine Design™, Tata MoGraw Hill Publication. Co. Lud,
Mesws [alhi
# K. Lingaiah, “Machine Design Data book™, Tate MoGreaw Hill Publication. Co. Lid, New
Delhi

E Portals:

I o || . |
# [ink lor the Video Lestuee of KIFTEL f

bttps Sownaa voutube.comiwatch P vEme WAL ZaHw I & lisr y LID4 EECEFAARDYD

Theory of Ylachine 1

Course (¥bjectives:

T CE}]/
L 1:-.':-'\-.1-; ---I--'—“- L
3 . |

LA

fatigie and impact losd using theorics of Folure. E'l:ﬂ-;i;thn threaded fasteness

8 Students will be ahle to design shafts under Muctusting and combined loads,

(-4 | Students will be ahle to design different machine c.:urrli:lum"nl.s such ag Rivered

L-T-P
1140
METS02



|, Ta determine the DOF of plannermeshanism,
2. To understand imversiom efmechunism.

1. To determine displacement offollowers.

4. To determine the velocity ratio of positivedrive.
2. To understand the principles ofgearing.

Unit 1

[ntroduction, mechanisms and machines, kinematcs and kinetics, types of hnks. kinernatic pairs

and their classification, twpes jof conatraint, degroos of freedom of planar mechanism

Crruhler’s

3

cquﬂtinn, mechanisms, inversion of four bar chein, slider crank chain and double slider crank

chain.

Yelocity analysis: [ntroduction, velocity of paint in mechanism, relative velecity mathod,

velocitios 1o Four bar mechanism, instantaneous ceniee, 8(L)

Unit IT

Aceeleration analysis: latoduction, acceleration of a point on a link, acecleration diagram,
Corioli’s companent of acceleration, crank and slotted lever mechanism. Klein®s construttion for

slider crank mechanizm and four bar mechaniam, sralvtical method For shider crank

Kinematic synthesis of mechanism:

mechanism,

Introduction, dimersion synthesiz of mechan’zms, motion, path and funetion geperation,
Chevbyshev spacing, three position synthesis graphical approach for four link| meghansm,

straight ling mechanizm specialmechanism(L) i
Unit 151

I & i - i [
Cams: Introduetion, classification of cams and followees, cam'profiles for knife edpe, maller and
it taced followsars for unithrm velocity, unithrm acceleration. simple harmonic dnd gycloidal

motion of follower. Analytical methods of cam profilc&iL)

Poit TV

Gears and pear trains [ntrodustion. classificarion of gears, taw of zearing. tooth forms :[nd their

comparisons, syswems of gear teeth, length of poth of contact. conraet ratio, minimm n

mber of

teeth on gear and pinion to aveid interference, s:mple, compound, reverted and planefary gear

traing, swn and planet gear train #(L)

Unit ¥
Friction: Introdustion Law of] frictien and tvpes of fubrication,

Friction drives: Introduction) belt and rope drives, open and crossed belt drives, velogity matio,
slip, power tramamission, and affect of mass of helt on power Transmiisgion, maxpmuom power

ransmission, initial tension and maximum tension. 800)

COURSE OUTCOME

01 lInderstand the principles of kinemat:c pairs, chains and their Classification

Tor——
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t DHOF, inversions, equivalent chains and planammechanisms,

02 Student will able w find out displacernent of follower and they able to draw cam
privfile

o3 Evaluale gear iooth geometry and sclicl appropriate pears for the required
applications.

COd student will ealeulate the power losl due to friction in beurings and braking

torque valug inbrakes

Text/Reference Books:

1. Kinematies and dynamics of machinery: Wilson und Sadler, Third edition, Pesrson,

2, Theory of Mechanisms amd Machines: Amitabh Ghosh znd Ashok kumare Mallik, Third
Edition Allilialed East-WestPress,

3. Theory of Machines and Mechanisms: Joseph Fdward Shigley und John Jaseph Ulcker, Jr,
Oreford UniversityPress

4. Kinematics and dynarnizs of machinery: B L Monon, MeCrawlIill

i Theory of Mehines: 5.5, Rattan, MeCiraw1 Tl

6. Theory of Mcehines: Thomas Bevan, CBSPublichers.




Manufacturing Technologyll
L-T-P
3-1-0
MEM503
Course Dhjectives:

1. To understand the concept and basic meshanies of metal cutling, working of standard
maching toals such as Iathe, shaping and allied machines, milling, drilling and allicd
muchines, grinding and allizd machines andbrogching

2. Toreach prineiples of metal joining (welding) process and theirapplication

2. To understand the basic concept of non-tr=litional machiningprocesaes,

Unit T

Metal Cutting

Mechanics of melal cutting. Geometry of wol and nomenclature ASA swstam Orthogonal s,
ablique ecutting, Mechanics of chip formation ypes of chips. Shear angle relationship.
Merchant’s force circle diagram. Cutting forces, power required. | leal gencration and  cutling
ool temperature, Cutting fluidsilubricants. ‘1owo! materials, Tool wesr and tool life.
Machinability. Dynamometer, Brief imroduction to machine tool vibration and surfacefinish,
Economics of metal cutling. 10(L)

Unit-I1

Machine Tools

{1] Lathe: Principle, u;nstmctinn: Lypes, operations, | urret/capstan, semid Auloarie, Toollavout
i) Shaper, sloteer, pomer: Constuction, operations &drives.

(i) Milling: Construction, Milling cutters, up & down milling, Mividing head' & indexing, hax
chip

thickness & power roquired.

{iv) Drilling and buring: UDrilling, boring, reaming toels. Geometry of twist crills. 8(1.)

Umid-TTT

Crinding & Super Finishing

(1) Grinding: Grinding wheels, abrasive &bunls, cutting action. Grinding whesl specification.
Crinding wheel wear - atmitions wear, Iruclure woar, Dressing and Truing Max chip thickness
and Guest criteria. Surfuce and cvlindrical grinding. Cemerlessgninding

(ii) Super finishing: Honing, lapping and polishing.&(1.)

Unit-IV

Metal Joining {Welding)

Survey of welding and allied processes. Gas welding and cumting, process and dquipment. Are
welding:  Power  sources  and  conswmables. TIG & MIG | processes  and  their
parameters, Resistance welding - spol, seam projection ewe, Other welding processes suchas

e

e .-"

e o T, Cep )f'f,f’f RERAE
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atomic hydrogen, submerged arc; electroslag, fricoon welding, Soldeding & Brazing.| Adhesive
bonding. Thermmodynamic and Metallurgical  sspocts in welding and  weld,  weld-
ahilily Shrinkage/residual stress in welds, Distostions & Defeets inowelds and remedies, Weld
decay in ILAZ 10(L)

Unit-¥

Introduction te Laconventional Machining and Welding
Meed & benefit, apphcation and working princisle of EDM, ECM. LBM. EBM, [,Ei'.m ATM,
WM, Similarly, neo-conventimal welding applications such as LBW, 1JSW, ENW, Plasma- arc
welding, DilTugion welding, Bxplosive welding/cladding, Introduetion tollybrid chining
processes 6{L)

Course Outeomoes:
1. Upen Completion of this course, e student will be ahle to understand and compare the
function and spplications of different meta cuttingtools, T
2. Upon Complebon of this eourse, the student can able to apply the different |:|cn1"l
removing, tinishing and super [inishing and for componentproduction.
. Learn super finishingtechniyues.
4. Upon Compledion of this course, Learner will be able to illusteats the eoncept and
application of metal joining (welding)procoss !
5. Leamn the basic concept of nun-tmditional machining(NTM],

ted

Text Boalks: ! f
| Manufacturing Technoloy . Part T and Part 11.- P45 Rao MoeGraw-Hill

2. Manulacluring Science - A Ghosh and AK. Mallik. Affiliated Fasi-WeslPress i |
. Manutacturing Enginzering & Technology, - Kalpakjian, "earson

References Books: |

- Fundamentals of Metal Machining and Machine Touls — Geoffrey Boathroyd, ['RLI’[L%
- Production Technalopy - RE, Jain Khannal"ubl ishers,

- Intraduetion to Manufacturing Processes = John A Schey, McGraw-Hill

- Production Engincering Science - PC, Pandey, Standard PublishorsDistributors

» Modaen Machining Processes - PC. Pandey & HS. Shan MeCirawt Hill [

- Fundamentals of Metal Cutting & Machine Tools — BL. Junejai (8. Shekhon, Wiley |

. Process &Mlaterials of Manufacturing - RA. Lindburg, Pearson Fuctuion !

- Advanced Machining Process - VE Jain, AllicdPublishers

i D= L~ I R P L
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. ¢
Web Portal: =il
https:nptel ac.infeourses'1 12 1051 26/ | ;," ! 'J,.f' |

hips:imptelac. inddownloads 1 13105127 r?:"r’ij Py |
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Heat & Mass Transfer
L-T-F
J=1<1}
MEHS504
COURSE ORIECTIVES- To enable the students 1o apply the concepl of conduction, eonvection
and radiation heat transfer o practical application:.

LUNIT-1

latroduction to Heat Transfer:

Thennodynamics und Heat ‘Iransfer. Modes of Heat Transfer: Conduction, convection and
radiation. Effect ol lempemture on thermal conductivity of materials; Tntroduction to
combined heat transfer mechanism.

Conduaction :
General differential heat corduction equaticn o the rectangular, cylindrical and sphorical
coordinste svstems. nitial and boundarveonditions.

SteadyStateonc-dimensiona | Heateonduction:

simple and Composite Systems in reclungular, cvlindrical and sphericsl coordinates with and
without encegy generation; Concept of tharmal resistance. Anzlopy betwean heat and olecticity
fluow; Thermal contact resistance and over all heal transfer cocfficient; Critical radiys of
nsulation. #(L)

LINIT-2

Fina:

Heal tronsfer from extended surfaces, Fins of uniteem cross-sectional srea; Errors of
measwrainent of lermperalure in thermometer wells,

Transicnt l."fﬂﬁdm:ti-u}ﬂ:

Transient heat conduction; Lumped cupucitance i zthod; Timeconstant; Unsteady state hes
wimiduction in one dimension only, Heislerchans. £1,)

[TNIT-3

forced Conveetion:

Rasic voncepts; Hydrodynamic boundary laver; Thermal boundary lsyver Approximata
imenral boundgry laver analysis; Analogy betwees mamentum and heat transfer in turbulent
How avver o flsk surface; Mixed boundary layer; Flow over a fa plale; Flow across a single
cylindar and a sphere; Flow inside ducts; Thermal entrance region, Empirical heat transfer
relations; Kelation between fluid Friction and hew transfer; Liguid metal heat transfer,

| _.-"'Ef.-
¢
e !
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Mataral Convection:

Physical mechanism of natwral convection; Bueey-nl forve; Empircal heat transfer relati

fvr matural coanvection over vertical planes and cylinders, horizontal plates amd oy
arwl sphere, Combined [ree ond foresd comvection 8(1)

I'sTT-4
Thermal Radistion:

linel

DILs
F L3

Basic radiation concepts: Radiation properties o surlfaces; Bluck body radistion Planck's

lavwe, Wein's displacement law, Slelun Boltemann law, Kirchoffs law, ; Gray body
factor; Black-body radiation, Fadiation exchangs betwesn diffuse non Black bodies i
vaction,

enclosure: [Radiation shields: Badiation combined with conductdon and  cod
Ahsorption and emission in gaseous medinm; Solar eadiation: Green hovsee et 81,

LNIT-5
Heat Exchanger:

Types of heat axchanpers; Fouling factors; Owerall heat iransfer coefficient; Logan
mean temperatare difference (LATD) method; Elleciiveness-NTL methed; Compag

exchangers,

Condenzation amd Boiling:

Introduction o condensation phenornena;  Hew transfer relations for laminar £

al

2

b

ape
ir

condensation on vertical surfaces and on cuside & inside of 8 horieental obe; Effoct of

non-condansable ases; Dropwise condenshtion: lleat pipes Doiling modes, pool boilipg:

Hysteresis in boilimg curve; Forced convec: on boiling.

Tntroduetion to Mass T ransfer:

Lntroduction: Fick'slawotditfusion: Steadystareequimnlarcounterdiffusion: Steadystate

diffusion though & stapnant gas film.8{L)

Course Duteormes

[:!’_‘I'-‘J[S':' Dutcomes: After taking this course stadents should be able b 1]

CO 1l | Understand the basic laws of heat transfer. KR

8 Account the conscquence of heat wansfer in thermal analysesol
enginaering avslems.,

CAL3 Find numerical solutions {or conduction and radiation hest transfer
problems.

co4 Fvaluate the performance of heat exchanger by using the method of
lograrithmic mean temparanes difference.

CO 5 Calculate heat transfer coef’icients far natural convecbon.,

g Cvaluate problems involving steady state heat conduction in sim pld ]
EE0metries.

~— P
12
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Bouwls:

1. Fundamentals of Hear and Mass Transfer, oy Ineroperrads DeWill, lohn Wileyand Sons

il

2. Heat and Mass Transferby(engel MoGraw-Hil!

3. Heat Transfer by 1.P. Holmpn MeGraw-Hill

4. Heul Trans=ler by Ghoshdastidar, O fordUniversitePress

.48 Lext book on [eat 'l'rdn?.l;:r, by Sukhatme, UmversibePreas,
f. Heal and Mass Transfer by R Vaday, CentralPublishingHouse
7. Heat and Mass Transfer by RK Rajput, S.Chandnublication

Usetul link:
1. https:‘nprcl.ac.in‘courses/1 12101097/
2. htepsitdnptel.acin/downloads/ T 121081497

MEASUREMENT ANDMETROLOGY

COURSE ORIECTIVES:




To provide aceuracy at mininuumeost.

I =

. Thorough evaluation of newly developed products, and to ensure that compon
within the specifieddimensions.
3. To determine the procasacapabilities,

4. 'l'v assess the measuring instrument capabilities and ensure that theyare adeyguale i

their gpesificmessurements,
5. Toreduce the cost af inspection & rejections andrework.

6. Lo sandardize measuringmethods

UNIT1
Mechanical Measurements; Intrpduction o measurament aod mensuring instrum
concept Cieneralized measurement system and s element-Unil sand  standard
instruments: sensitivity, stabilitv, eange, acoueacy and precizion- static and dynarm
repeatability-systematic,  Source of crron, statistical analysis of error and ran
correction, calthmtion. Dimensional and geomatric olerance
Sensors and Transducers: Types of sensors, types of transducers snd their characte
LNIT L

antsore

erilsouneral
S-ITIEHSLIEITIE
¢ rasponse-
dom| errors-

st

Time Related Measurements: Stroboscope, frequency measurement by direct comparisgn.

Measurement of displacement

Measurement of Pressure: Gravitational, directicg ﬂl.':'[in%, elastic and indirzet type presgurs

I '
transducers, Measurement of very low pressures ¢ high vaouum).

Serain Measurement: Types nf strain gauges and their working, strain gange cireuits

temperaturs compensation. Steain rosettes, calibration.

LNIT ITI
Flow Measurement: Hot Wirc Ancmometry. Lascr Doppler Vielocimetry, Eotamete

Temperature | Measurement: Thermomerors, himetallic  thermeceouples,  thermmistdrs and

PNTOMCECES.

Measurements of Force, Torgue: Different types of lead cells, elastic transducers. pneufmslie

& hyvdravlic systemas. Seismicinsmuments

Measurementy of Acecleration, and Vibration: Accelerometery vibrulion pickups amldpeibel

mrielers, vibrommeElers,

UNIT IV
Coordinate measuring machine (CMM): Nood, construetiensl fratures and types,

Metrology and Inspection: Stwndards o Dreear messorement, lme o eod) end  siandards,

[mierchange abilicy and standsecbeabion, Linsar and angolor messurements devices

Ty 14 R {3 £

Comparatorss Sigma, fohansson’s Microkmtor, Lomit gauges classification, Taylor's Brinciple
i ClaeeDesign. .
i b a F\. -.._'::: e I .L?;\' \ llr,? ,F-’: 4
Py My ! IH T ] ]
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UNIT-Y

Limilx, Fils &Tolerance and Surface roughness: Tntroduction to Limits, Firs, Tolerances and
IS standards, Limit-pauges. and surface-roughness. Mezsurement of peometric forms like
straightness, flamess, roumdness, Tool makers microscope, profile projectorautocollimator.

Interferometry: principles and wse of interlenomesy, oplical flal Measurement of screw threads
ard gears. Surface texture: quantitative evaluation of surface rTonghness and its measurement.

COURSE OUTCOMES:

1. Understand the methods of measurameont anc scloction of measuring instruments
standards ofmessurement
2. Identify and apply various measurineinstroments

Explain |olerance, imils of sive, [, geomzric and posifion tolerances and gaypedesizn
4. Recommend the Quality Control Techmigoess and Statistical Toolsappropriately
3. Analy#e the Datacollectad

Books and References:
1. Experintenral Methods for Engineers by Holman, MOGRAW HILLINDA
2. Mechanical Measurements by Beckwalh, fearson |
3. Minciples of Measuremenr Svsmems by Bentlev Pearson
4. Metrology of Memsurcments by Bewoor snd Kulkarm, MO GRAW HILLENDIA
3. Measurement Systems, Application Desipn by Docblein, }LiCGEﬁ‘n‘-" HILLINDIA
6. Hume Ki, “Engincering Metrology™, Mavllonald andCo
7. Jain, BE, “Engincering Motrology™ KhannaPuhblishers
&, Jain, BE., “Mechameal Measuremend” Khanna Publishars
S Copta 50, Engineenng Metrology, Dhanpe RarPabhicutions

Machinc Design I Lab
L-1-F
0-0-2
MEMSILI
Objectives:

o  To understang procedure of machine design and develop an ability to apply it

o  Understaml use of Thesign Data Hand Book and T30 standards Tor selection of matenals, sirgngths,
standard dimensions, '

# o asquire a skill of design and drafting the Bolted joint, Coupling
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# To acquire a skill of design and drating of standard welded and viveted jeint as per [S0)

List of Experimentss (At least B af the following)

T o el e =

=

= oemo

Course Quteomes:

Dbjectives:

Design of machine companents subjected o combined steady and variable loads
Design of sccentrically Inaded riveted joim

Desipn of baikzr riveted joine

Desipn of shalt for combined constant twisting und bending loads

Design of shaft subjected to Huctuating loads

Desipn and drawing of flanged type rigid couplag

Design and drawing of flexible coupling

Desipn and drawing of helical spring

Design and drawing of screw jack

Apply the design knowledge and formulation fior safe design.
Able o apply design and drafting knowledge of assembly and details of Bolted joint, ©
Able ta apply skill of desizn for standard weldod and rivetzd joint as per [SC) standard
Able to develop logival and analytical abiliv o check different stresses in power screw

X |
'. Manufacturing Technology IT Lab
1

M

oupling

assembly

L-TsP
0n-0-2
EMSL2

&




To maotivale and challenge studenis o understand and develop an appreciation of the processes in
commelation with marcrial proportics which change the shape, size and form of the raw matenals
into the desirable product by machiming, ponding, welding and ungomventiomsl machining
[rocesses,

Minimum eight experiments out of the following alonp-with study of the machines / processes
I Shear-angledslerminationiusing formuolaiw ithib contting( fororthogonal jonlathe
machine,

. Balt {thread) making on Lathemachine

- Tool grinding (1o provide taol angles) on tool-prndermachine,

- Uear cutting on Millingmachine.

. Machining a block on shapermachine.

. Finishing olla surfaee on surface-grindingmachine.

. Drilling holes on dolling machine and study ofteis-deill.

. Bmudy of different types of tools and 1ts angles Smatenuls.

. Experiment oo ool weur and loollil,

11}, F'x]'am'irm:rll:_ on jigs'Fixoures and itsuses

[ 1. Gas weldingexperiment

12, Ars weldingexpenment

13. Remistanes weldingexpenment.

EP o = S - R TR PRSP B

14, Soldering & Brazingexperiment

15%. To study vartous thbmmal models for EDM |
6%, To study influenc. of process parametess on the Wire EDM
| 7*.5dy of Electrochgmical machining process |

1&* [ aser hardening using KdY AG laser system

19* Lazer spot welding using Né¥ Al laser sysbern

Uponr completien of this course, students will be able o understand the dillemenl machining,
arinding, welding and uneonventional machinming processes emploved foe making different
products.

Heat & Mass ['ransfer Lab
I.-T-F
n-m-2
MEHSL3
Conduation — Expenment on Camposiie plinewal |
Cu-nw:-:;tiqm - Heal tranafer through fin-(naiaalconvection)
Conveclion - Experment an heat transfer from mbe/fin-{ forcedeonvection).
Cxperitrent on Stefan's Law on radiation determination of emissivity,ete.
Heat sxchanger: parallel Mowcounter dow2xperiment

L /
e e rf
&ﬂ“ /] 5 17
Cé\f 224
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Alter luking this cowrse students should be able u

L

2
i 5
4,
>

Analyze conduction by performing compuosite wallexpariment
Analyre LG frw pr_'rlimrrrlir:g, heal transter throwgh lin-naturploomvestion

Analvze convection by performing heat tmnster throush mebediin-lorcedegnvection

Analyze radiation by performing experiment on Stefanslaw,
Analvee heal eachanger by perfomming - Paralle] Qo £ Counter Howexpeonment

Refrigeration & AirCondifioning

L-1-F
-0
MEHRS01
Course Ohjeetives:
q '
el
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1o provide fundamentals of refmgeration and air coaditioning, Paychrometry.

i oheald,

1
2. To accustom with varigus mesthods of prodis
]

To impart knowledge ahant apphcations of refrigeration and airdonditioning

Unit-I
Refrigeration: Methods
refriparation cycle, Linit of refrigeration, Refrigeration effect & C.O.P.

Inlraduction | o relnperalion  syslem, ol relngemmbin

v Dlamiod

Air Refrigeration eyele: Open and clogsed air reimiperation ¢veled, Reversad Camot, ¢yele, Hell

Coleman or Beversed Jouls air refiiperetion cvele . Adreraft eefriperation system, Classi
airerall relmgenilion systém. Bool simap refrigercion, Regenentive, Redoced ambin
ritediemperatuned DART).

Unit-T1

Yapour Compression System: Single stage systom. Analyss of vapour compression
of T-5 pnd P-H charts, Tect| ol chonge in suctive and Jdischarge |pressures on CO0P

fication of
L Dy air

R(L)

pvele, Use
Fllect of

sub cooling of condensate & superheating of relrigerant vapour gn C.OLP of the oy

le, Actual

vapiur compression refrigenttion cyele, Mullistage vapour compression system requirement,
Bemoval of flash wgaz, Inercooling, Different configuration of multistage S}ETE-I'Ili. Cazscade

Sygterm,

Unit-1H

B(L)

Vupour Absorption systemt Working Prinvips] of vapour shgorplion relrigeralion syvaiem,

Companison between absorplion & compression svstems, Elementary idea of
absorbent mixtures, Tempertyre — ¢oneenlralion Jisgram & Enthalpy — coneentration
Adiabatic mixing of two sireams, Ammonia -~ Water vapour absorplion system,
Bromide water yapowr absorption svatem, Compari son,

Refrigerants: Classification of refrigerants, Momenclature, Desirdble properties of e
Common refrigerants, Secondsry refrigerants and CFU tree refrigerants. Ozone fayar

and global warming consideratinnsolrelrigerants.

Lnit-I¥

refrgethnt

diugram .
Ttk t}rn—
mperants,
deplefion
81

Air Conditioning: Introdizetion o girenmditivning, Payehometrie propartick and their de finitions,
Psychometmc chart, Different Psychomietric processes. Thermal analysis of hundan  bodsy.
Effeetive tempomture and comlort chart, Cooling and heating lead calealations, Salection of

insile & owlside design concdilions,
vantilation, Intarnal heat gain, Sensible hear focte-
fagtor | GSHF), Apparatus dow point (ADP).

efficiency.

{ SHF ), By pas:s factor, Grand Ser
Air Washers, Cooling towers & hy

Linit-¥%
Refrigeration Equipment & Application: Elzinontary knowledge of refrigerati
conditioning equipment se.g.8 compressors, condensars, evaporaiors & expansion dev

Byl

e

—
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|
Hent trunsfer throogh walls | & roofs, |Infilirebon &
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preservation, Cold storage, Refriperates Freezers, lee planl, Water coolers, Elementary
knowledge of transmission and distibution of sir through ducts and fans, Hasic difference
between comfort and industrialairconditioning. B(L)

Course Cruteome

ol Unds#rstand the principles and applications of refriperationsystems,

02 Understandvapourcompressionrelrigerationsystemandident fymethadsfar
performanceimproyvement.

G5 Sudy the working principles of air, vapour absorption, thermoeleotric andslearm-jet

i |
e
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refTigeration systems.
T4 Analyze alr-conditioning processes using the principles efpsvchrometrs
A [valuate cnaling ansl ht:alir'lg Ioads i a9 ﬂ.ir'-I:I.'“II'IIZ'I-I‘l;.I.:lI'lil'I]:’_.‘*i}'ﬁ‘II':rrl.

Text/Refervnce Books;

. Relrigeralion and Alr condilioning by C.P Areca MeGraw-1ill
. Refriperation and Adr conditioning, by Manohar Prasad, Mew Ase International {F)L
. Refriperation end Air conditioning by R, C, Arore, PHIT '

v Principles of Relrigeration by Roy I Doessul, PearsonEducation

. Refrdperation and Air conditioning by stoeckerdJones Melraw-Hill

. Refmpeeralion and Adr conditioning by Anoradlomkundwar. Dhanpat®ai
. Thermal Environment Engg byK uhen, Ramsevd Thelked

N
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Thenry of ¥achine 2

L-T-1
3-1-0

METEU2

Course (Mbjectives:

Ta determing the balancing of masses of rotating and reciproceting machinge clements
To underatand the prnciples of gyroseope and governors

To deteemine the forees and power caleulations [or brakes and dvnamometer

. Loy determing the static and dynamic forces for mechanical svsiems

Tov underdtand the prnciples of vihrations

O e O

Unit 1

Force analysis:
Static force analysis of mechaniams, 1" Alemberts Principle, dynamics of rigid link in plane ¢
force analysis of planar mechanisms, piston force and crank eMort. Tuming mement on ci
luree on piston, Turning moment disgrams for singlc cylinder double acting sieam engine
engine and multi-cylinder engines. Fluclunlion of specd, Flywheel. §(L)

Unit 11

Ralancing:
Introduction, stulic bulance, dynarmic balance, balanciag of rotating masses, two plane Tala
and analytical methiods, balancing of reciprocating masses, 8(L)

Unir 11K
Gyroseope: Gyroscgpes, Gyroscopic forces and couples, Gyroscopie stabilization, Gyrose
naval sheps, Steering, pitchiog and rolling, Ship stabilization, Stability of four wheel and twy
moving oneuryved paths, Gyroscopic effects on an asroplane.

Mechanical ¥ihration: .
Creneral terms and] elassiheahon of vibratens, armvonic motion, Periodic funetions. Hars
Equation of motion, [Free angd foreed vibration, Damping, Resonance, Enorgy method. Bay
Lnbalance, whirling specd of shaft, Transient vibration. 801,

Lomit IY

Governors:

lestraduction, Lypes bl governars, characteristics of centrilugal governars, gravity donteolled
And spring controlled centrilugul yovernors, bunting of centrilispal povernors, inertia Gover
Power of governor, [B(L)

UitV
Brakes and Clutches:

notion, dyrumic
ankshaft duee w
foaur sroke [C

neing, graphical

opic effects on
wheel vehiclas

g analvins,
leiphts method,

nors. Effort and

[ntreduction, Law of] friction and types of lubrication, lvpes of brakes, effect of braking on rear and front

wheels of a four wheeler.
Clutehes, Single plate cluteh, Multiple plate clutch, Cone clutch R{T.}

Ll

Clourse Outonme:

| €O NMumnber Caurse Ouieome {Please i|1r:|uJ|=.~ all CO% of your Course I:er-e!
o IMefing tl'n: "HI:I.-nI"‘ pm'&mn.lm. qmlj: & D=|-EI'I:‘:I:| Lo conn -.':llm-' rud in .-|Id.'::r wrank mechanism in stje
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iCOz Deseribe ancd expluin genersl goveming conditions for dynamic badics, brakes, elulshes ami
damping effect. oot ffdfoelodd

i3 Caleulate and analyze pararmzters analysis of rmion of vibrating sodies, kuight of 2overnar
effectpfbralingete. | ! .

Cod | Desizn and compare various trpes of povemor, clutches and hrakes.

Cih5 Evaluate and analyzis for vibrating badics, balaicing of masseadpy i pic elfics for rotal |-'|,=_-_,_ i
hndies.

Text/Heference Boolos:

1. Kinematics and dynamics of machinery: Wilson and Sadler, Third edition, Pelirson.
2. Theory of Mechanisms and Machines: Amitabh Ghosh and Ashek kpmar Mallik, Third Edition Affiliated
East-West Press. |

3. Theory of Machines and Mechanisms: Joseph Edward Shigley and John Joséph Uicker, Ir. Oxlord
LImiversity Press

4. Kanemuhies and dyramics of machinery: B L hortor:, MeGraw Hill
5. Thewry of Machines: 5.5, Raltan, MoGraw Hill

| I
" Machine Design IT |
LT-P
30-1)
MEN 603




1. To understaml the standard nomenclature, forees, failures, applicarion, des[‘in piocedure

of Spur and [ehcal pears (As per AGR A and o determine standard pe

given loading condition by using design daca haod book and AGM Aprocedure.

netgy andel

2. Te understand the standard nomenclature, forces, failures, application, design prwcedure
af Devel and Warm gears (As per AGM A} and fo determine standard geometry wader

given lopding condition by using design daca hand book and AGMAproced

3. To understand the diiTerent ypes of boearings, application, failures, desien procadurs of
Hall Haarings and Sliding contast hearing and to determine standard design procedure of
bearing under different loading condition by using design duta handhook,

UNIT 1
Sponr Gears

Principle of transmission and conjupate action ., Veoth forma, System ol zear teeth,
Standard T:-m;'l-c‘_rrliunh of wear systems, Interference ninvobote pears, Backlash, Select
materials, (iear manufacturing methods, Design considerations, Ream sirength of o
Dynamic tooth load, Wear strength of gear woath, Failwee of pear tooth, Desipn of
AUMA and Indianstandards,

4

Helical Gears
Terminology, Proportions for helical pears, Forves components on 3 tooth of helid
number of teeth, Beam strength& wear strength of helieal gears, Dvnamic load o
Dicsign of heligal ears,

INITIH
Bevelpears

corrflacradin,
on of pear
ear [oath.
L | s,

Al pear, Virtual
n halical gears.

Terminology of bowal gears, Force analvais, Vittue! number of teeth, Heam strength and wear

strength ol bevel gears, FiTective Joad of gear tooth, Desgn of 8 bevel gear system,

Wormiasears
T'vpes of worms, Temminalopy, Crear woath proportians, Efficiency nf worm gaors, He
ivwormzearing, Strepgthand wrear wothloadforeormpears, Designofavormgearing sest

[IIT EA0
Sliding Contact Bearing

Types, Selection of bearing, Plain journal beselng, Hydrodvnamic lubrication, T
matrials, Lubricants und lubrication, Hydrodynamiz journal bearing, [{2at peneratio

.:'D( o 4 _?
e R : %
1""-"-*-"-"-153;‘-_ ‘-—-g}j& |2 s

]
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il diEsipation
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roperiies and
h, Design of
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journal bearing, Thrst bearing-pivot and eallar bearing, Hydradynamic thrust bearing

UNIT IV
Rolling Contact Rearing
Advantages amd disadvantapes, Types of ball bearing, Thrust ball bearing, Types of

ol

Seleclion of radial ball bearing, Bearing life, Selection of roller bearings, Dynamic

for roller contact bearing under constant and variable onading, Relighbility of E-earlJJ

ralling contact bearing, Lubrication of ball and ro!ler bearing, Mounling of hearing

UNITV

ICENGINEParts
selection ol type of TC engine, General design conziderations, Design of cylinder an
Desipn of piston and is parts like piston ring and gudygzon pin ete. Design of connee
of crankshaft

Conrse Duteomes:

L

iy
Lng

I, Able to understand the standard geocmetsy. application, fuilures of Spur andHzli

and Design amnd | Developed effectively Spur and Helical Gears fordiffe
conditionsg

Tent

2. Able to understand the standard geornetry, application, fiilures of Bevel andWo

and [Design and Developed effectively Bovel and VWorm Gear fordiffes
conpditions.

3. The students will ]:l-c tamiliar to analyze & design of Sliding Contact Boadin
contrethearing.

4. The students will be [umiliar to analvze & desipn various enging pht
connecting rod and valve gear mechanism and to understandintroductory
design for manufacturing &assembly,

Text Books:

& Design of Maching Elements-V.B. Bhand:si, Tata MeGraw HillCu,

#  ATexthookoMachineDesign byE.S Khnrrdand 1 K. Gupta, FumsinPublishing

House Pyt Ltd.
& Shiglew, I.E and Mischke, C. R. Mechunical Engincering Design. fve, Lata M

2003,

Norton, R. L., Machine Desipn: An lateyrnied Approach, 3/c. Pearson 2004,

Muchine Design-Sharma and Aprawal, 5.1 Ketariaf Sans,
& Machine Design, U C Jindal, Pearsonbducation,
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HReferences Books:

# Black L’ H. and 0. E. Adam. “Machine Desion®, Tala MeOnaw Hill Publication,
Mewlelhi
» K. Lingaiah,MachineDezsignDatabook', | arabdetirawHilIPubbication O]t Me
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Industrial Engineering

Course Objeeclive:
To enuhle the students undersland establishing methods for improving operations an
provduction costs.

UnitIl:
Overview of Industrial Engineering: Types ol production systems, concept of

liability and progess design.

Facility location and layouot: Factors affecting fac: ity location; prineiple ol plant hL:.rnu-
balancing,

types ol planl layoul; compuler asded layout design techniques: assembly lin
materials handling principles, types of material handling systems, methods of proes

steps in process sclection, production equipment and tooling seleclion, groun technok

Hexiblemanu figcturing,

Unit I1;

Production Planning and control: Forceastig techniques — causal and time se
maving average, exponential smoothing, trend and seasonality aporegate product
masler production scheduling; materizls regquirement planning (MR and MEPT
scheduling and priority dispatching, concepl ol T manufaciuring system

Project Management: Project netwark analysis, TPM, PERT andProjecierashing.

Uit E11:
Engineering economy and Inventory contrel: Methods of depreciation; break Ue

resource levelling: Tnventory fiunctions, costs, classifieations, deterministic inven
perpelual and penislic inventory control systems, ABC analysis, and VELD analysis.
Quewing Theory: Basiz of Queuing theory, elements of queuing  theory
characteristicsofaqueningsystem, Classificationo W jueninamaedels.

Unit 1V
Work System| Design: Tuylor’s scientific manazement, Gilbreths's contributions;
method study, micro Jmotion study, principles of motion economy: work messureme

—— 4

7

L-T-F
3-0-0

MED&
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study, work sampling, standard data, Mredetermined motion time system (PMTR Y erponamics;
job evaluation, merit rafing, incentive schemes, ard wags administration.

Iroduoct Design and Development: Principles of product desipn, toleranse design; mualicy and
cost comsiderations; product life cycle; standardizalion, smplification, diversification, walie
enginearing and analysis, andconcurrentengineering. Rl

Tt v

Operational Analyvsis: Formulation of LPP, Graphical solution of LFPR, Simplex Method,
Sensitivity Analvais, degeneracy and unbound solutions. Trm].fq,u:-nmiuh and assigrment models;
Cdptimality test: the stepping stons method and MODImethod, simulation. RL)

Course Outcomes;
The students will be able to

C01: Understandd the congepr of production systzm, productivity, facility and process planning

in vanous industnes,

C02: Apply the varous forecasting and project management techniques

CO3: Apply the concept of break leven analysis. inventory control and reseurce utilization using
guening theory,

C'O4: Apply principles of worle study and ergonomics for desipn of work systerns

C035: Porimulate mathematical maodels Tor optirmal solution of ind u,srr[a]_.pmblems-ushm linear

PIOETHMIMI ngappriseh.

Boolks and lteferences:

1. Industrial Enginesring and Production Menagement by Martand T Telsang S. Chard
Publishing
Industrisl Enginecringand Productionbanag ementhy M MahajanDhanpatRai& Co (1
Lamnitesd
Industrial Enginccring and Management by Ravi Shankar, Galpotia Poblications Pt Lid
Production and Operations Management b Adam, B.E. & Ebert, R.J., LT
Product Design okl Manufacturing by Chilale AV, and Gupta B.C. PHI
OperatiohsResearch Theary@& Applicationsto] KEharma MagenillanIndialtd,
Preduction Systems Analysia and Control by JL. Kiggs, John Wiley &Sons
Autamation, Production Systems & Compuler Infegrated Manutheturing byGrowver,
M.P. FHI
-8 Dperations Research, by A M. Natarajan, ™. Balssubramani, A Tamilamsi, Pearson

Education
10, Uperations Reseurch by P. K. Gupta and [ 8. Mire, 3, Chand &Co

T
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SolarThermalSystemandApplication
L1-1
3-0-0
MEDGOZ
Course nhjective
I'o enable the students understand the fundamentals of solar energy and it direct and indiraot
applications.

LNIT L:
The cnergy erisis: causes and options, renewable and non-renewable toms of energy and their
characteristics, sular energy aplion — avallability and landarcarequirements. 4(L)
UNIT 2:

Solar radiation outside the carth’s atmosphere and at the carth’s surface, instruments for
measuring solar radiation, solar radiation geometry, basic carth-sun angles. fliscon tilted surfaces.

S(L)
UNIT 3:
Liquid flat-plate collectors-design and performance parameters, solar air heaters, concentraling
colleelors, solur ponds andeneregystorape. 81}
UNIT 4:
Solar thermal power gereration-low, medium and high temperature eygles, solar cooling, deving
and desalination. solar air and warer Jwaiir:g, solarpassivearchilecture, 8(L)
UNIT 5 |
Bolar photovoltaic power generlion-moncerysialline, polyerystalline and amorphous cells,
Fahrication and perfonmance oI8PVmodules, %(L)
LMD
Indirect methods of solar energy wtilization-hiomass, wind, wave and ocean thermal encrgy
conversion lechnolegiss, Economicconsiderations. (L)

Course (uteormiey
After 1mrn1ng Iht.. cowrss the students should I:u: ﬂ] le:

CO1 To understand the basic conc epl of solar encray and pertvrmnee of VATIOUS
type of salur collector.

LoL | N

COz2 To make suitable selection of aolar collector for a given application.

o3 | Predict the performance of aolar photovoltaic device and anal y2¢ It3
| performande

e
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g

To develop skills in eritical |.hin-l~;i'13 wnl rq::;{sjlming ahout issucs askacidted
with direct and indirect use of sclar enerpy.
Text'Referenee Books:
1. *Solar Tnergyv—Fundaments, Desigr, Modeling & Applications” by G Tiwari 2002,
Maross Publishing Howse, Mew Thelha, Todea.
2. *Solar Enerpy Enginecring’ by 5. Kalogirou, AcademicPress.
3. ‘Heat & Masa transfer” be ¥ A, Cengel, MograwHill.
4. 'Salar Engineering of Thermal Processes™ by 1AL Dullie and WA Beckman 1991, John
Wilex and Sons Ine., NewY arld.
5. “Solar Energy- Principles of Thermal Collection and Storage” — by Sukhaume] 'L ats
rdeorawHill
6. “Salar Energy- Fundamentals el Applicatons™ by Guarg uod Prakash, Tata MegnpeTHIL
7. “Advanced Renewable Enerpy Sources” by G Tiwnrd and B Mishra 2012, REC
Publishing, Cambridge. T1LE.
8. “Solar Pholovoltaies: Fundamentals, Techrologies and Applicalions” by Chetan Singh
Holanki 2012, PHI Learning Pot. Lid, New Delhi.
i Mechanical YVibrations |
L-1-1'
| ikl
VIE D)3
COURSE OBILCTIVICS:
1. To studv basic concepls ol vibralion analysis and observe, anabvze, understand the
concept of vikrations in mechanical syalems , various rechnique to solve single degree
freedom and single dof without demoing with damping, 2-degree, forced vibration

and. Estimare natural fraquency of mechanical systom multi degréc fre
using various pwmericaltechnigues.

To acquaint with the principles of vibration measuring imsiuments

T recapnize haw @ apply theory ol vibmiion to cnginecringproblems.

world vibration problems inengineering.

UNIT =1
Introduction
Periodic mation, harmonic mation, superposition cf simple harmonic motions, beats,

analysis
"\-\. N ._ _'_'»..51'_ ""J'__ JF'
; e 1" i

b
'
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T'o study balancing of mechanical systems, and able to mathematically forme
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Single Degree Freedom System

Free vibration, Wataral frequency, Bquivalent sysiems, Energy method for delarmiming nutural
frequency, rejponss to an initia] disturbasce. Torsional vibrations, Damped vibrations,
Vibrations ol sysiems with viscousdamping, Logsrithmicdecrement (T4}

UNIT -11

Single Degree Freedom: Foreed Yibration

Forced wibmation, [armonic excitation with viscous damping, steady state vibrations, Excitatirm
due to eotating and regiprocating unbalsnce, Support excitation, Transmissibility, Vibeation
mensuring instruments, Displacement, veloctty and acceleration measuring instromentsSiL)

UNIT-III

Two Degree Freedom systems

Introduction, Principal modes, Double pendulum. Lomsional system with damping, coupled
syslemn, undamped dynamic vibration absorbers, Centrifugal pendulum absorhers, Dry Trichion
asmpear BiL}

UMIT- 1Y

¥lulti Degree Frecdom system: Exact Analvsis

Undamped free and forced vihrations of multi-dezree freedom systems, influence Co-cfficients,
Reciprocal theotem, Generalized co-ordinates and co-ordinate couples, Natural frequencies and

mode shapes modal analysiz ofundampedaystoms. 8(L)
l i

UMNIT- ¥

Multi Degree Freedom system: lumerical Analysiy |

Rayleiph™s, Dunkerely™s. Halzer's ad Stodala machods Mayleigh-Ritz method I}

Critical spead ofShafts
Shafl with one disc with and without dasmping, M olti-dise shafts, Secondary critical speed. 3(L)

COURSE OUTCOMES: Learnar will be able

C(N: Define basic concepts of vibration of bodizs having one, two and multl degres freedom
Develop  basic  mathematical models  and Fstirrate  nulural | Trequerey  of  mechanical
clement'systemn for undamped and damped mechanical SDOF systems.

CO2: Discuss cquations of motion Analveze vibratory response of mechanical element’system for
Free undamped and damped and foreed wibration responsc and cstimate the parametars of
vibration isolalion systems for indusiial environment,

C0O3: Ability to find vibration parametzrs numerically by Z-depree and multi depree freedom by
various nurmnarical technigues

COd: Bxplorg modern  vibration measuring instruments. Conditien montoring of working
machineries.
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Rooks and Referenecs:

1. Mechanical Yibrations — P. Svimivasan, ThMIL

2, Mechanical Vibrations — G. K. Groover, Jain Drothers. Roorkes
3. Mechanical Vibrations — W T.Thomsim

4. Mechanical Vibrations — J5 Rao & K Gupta, MNowAge

5. Mechanical Vibrations = T'se, Morse &Hinkle

6, Mechanical Vibrations — V., Rama Muorthy, NawosaPublications

Fuel Comhbustion and Pollution

L-T-P
34040
MEDG4

Course (dhjective: Lo lcam about types of fiuefs end their characteristics, combustion systems

ardl pollution due to emission wilth emphasis on ecglnesring applications.

UNIT I:

Chemisiry of Combustion-Clombustien and its Chemnistry, Heal| Types of Fuel. Mg
and order of reaction, Raes of reaction, Arhenius equation. Conscryation equstion:
momentum, enerpyandspeciesbramulticomponentsystem,

UNIT 1E:

lzculanty
ol miass,

| 8(L)
|

Combustion of gaseous fuel jets- Premixed and diffusion flames, Laminar aml Iurﬁulq:nl. Tarmes.

Concepts of kinctically

wontralled and diffusion controlled reactions, Flamm
Tznition, Burning velocity, Flame structure and Sta aility forlaminarflames.

i

UNIT III:
Liguid Fuel combustion-Atomization of liquid, Yanous atomizers and their pert

Evaporation of droplets n high temperature g5 streams, Simple model of droplct

shility limits,

LO{L}

[CIMANCCS
burning,

Physical and mathematical models ofspraviflames.

UNIT 4:

CombustivnudSolids-Descriplionofearbonspherec o mbustion, i thasionalthenryofearbo
combustion olpulversedeol,

UNIT 5
Pollution- Pollutan: formation in various combusion processes and ther controlling m

L)

-

"'-:".r "vl-‘l.l

R(T.)

!
L)
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o rv.ﬂ [Iutcumu

COl th!ll'r;.r to characterize the fusls il _'
02 || Understanding of thermoslynamics and kinelics ol combustion

Ci3 [.r[ll:'E-.l:"'at-Elnli and mmﬂue the combustion mechanizms of various fugls

04 || Understand and analyze the chemistry of pollution due to fucl cmissipn

C0s ' | Ability to justify the nze of polluticn contral equipmant and their des 2n 1

TextReferenee Dooks:
I A Introduction to Combustion: Concepts and Applications by Stephen B, Turns

2 Combustion Engisesning by G L, Borman, K, W, Ragland

Departmental Elective-2

I.CC Engines andCompressors

Course Objoctive

To understand the implicatdons of Mechanical Fngineering ahout the cngine

Il

operation of intermal combustion dngines within the scope of the cumiculum disclogure

such gy history, basic concepts, Ylixture Characteristics, combustion, the actual
POveer calculations and the gas cxchange,

Unit-I
Introductivn to L Engines: Engine classilication and basic terminology, Tw

siroke engines, 51 and Cl eneines, Valve timing diagram, Thermodynamic analys

standard cycles, (Mo cyele, [Hesel cycle, Dual cwvele, Stirling evele, Erigssa

iy [l

and
L
h oY

Comparison of Otto, Diesel and Thaal eyelesFuel air cvele, factors alecting the fisel hir ¢

Actualeyels,

Unit-11

51 Engines: Combustion in 51 engine, Flume speed, lgnition delay. Abnormal eombug

and it's control, combustion chamber design for S1 engines Carburetion,
requirements, | Carbureters and  fuel injeclion systerm in ST Eoginelnition

requirements, | Magoete and battery ignition svalerms, ignition timing and spa

Electronic ignition, Scavenging in 2 Stroke engines, Supercharzging and its el fect 8

1.\-"-- -
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3-0-0
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Unit—I11

CI Engine: Combustion in CT engines, Ignition delay, Knock and it's control, Combustion
chumber design of CI engines, Fuel injection in Cf engines, Beguirements, Types|of injection
swsterns, Fuel pumps. Fuel igectors, Injection limingsExhaust emissions from 51 engine and
CI engine andit'scontrol. (L}

Lmit-1%

Engine Conling and Lubrication: Different cooling systems, Radiators and cooling fans,
EBngine friction, Lubrication ponciple, Type of lubtcation, Lubtication odls] Cranlcasc
ventilalion.Fuels: Fuels for 81 and CF engine |, Irnonant qualities of 81 and C1 engine fiels,
Rating of 3L engine and Cl enpine fiels, Dopes, Additives, Gaseous fuels, LPG, TN,
Biogas, Producer gas, Alternative fuels for [0 enpines'lesting and  Performance:
Performance parameters, Bagic measurements, Blow by measurement. Feating of 5[ and I
BREINes. a(L)

Lnit ¥

Compressors:) Classification, Reciprocating compressors, Single and  Multi - stage
compressars,  Intorcoolinp, Volumetme efficiercy. Botary compressors, Classification,
Centrifiigal compressor, Axial compressors, Surging and stalling, Foots blower, Vaned
CUIFT P RESEaT, (L)

Counrse Out Comes: |

1. Fxpluin basic concepts of actual evele. with analviis and 1w deseribe the fundamental
cancents of [C engines along with its workingprinciples.

Drescribe the combustion phenomenon in 51 and Clengines.

Evaivate the performanee of [C engines and (hs importanes of allemaleluels,
[Mustrace the working principle of different oyp o oleompressors.

RO T

Relerenee Books-

1. “Internel Combustion Engines™ by Ganesany’

2. “Internal Combuostion Engiee Fundaumenials™ oy JohnHeyvwood

3. "lnternal Combustion Engines™ by Mathur M L & Sharma RP

£ “Fundamentalz of Internal Combustion Enginas™ by Crupta HM

5. "A Tcxtbook of Internal Combustion Engines” by B KRajput

E PORTALS-

hitpect nplel scirvcourses 11210405 Vhips: dnplel A

I-'r

mdeourses | 12103262
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Computerintegrated Manufacturing

Course (dhjective:
1. BExplainhasiceonceptsafeompuierintegratedmanufacturingsystemaandintersetions
amongs! tselemenis.

L-T-P
LIS
MED66

2, Nevelop and implement computer integrated manufcturing systems for variousapplicagions,

3. Analyee aulomation syslem Lo achieve oplirmursprodoctivity.

4, Demoenstrale computerized processplanning.

LMNIT B
[ntroduction to Computer Integrated Manofacturing and Manufacturing

Enterprise-

Fundamentals of Automation in Manufacturing Systems, Manufastunng Systems: concept

Objectives, Types and Trends; concepts of Machanization, Automation and

Intagrarion,

Manufacturing enterprize, Manuficturing Svaterns Manufacturing Cells, Group technolegy and
cellular Manufocturing, Flexible Manelicloring Sysiems Automated Manufzeturing §vsiems,

Concept of CADYCAMandCIMS.

UNIT H:

L)

The design elements and production engineering-prixluct design & production enginesring,

Deslpgn Automation and computer aidedEnginesringCAE)

LNIT IRL:

B(L)

Managing the enterprise resources-Introduction to praduction operation planning, Blanning
and Scheduling Funchons in CIM System, Acgrregate Prodoction Planning (APP),| Master

Prodluction Scheduls (MPS), Maleral Reguirement Planning (MRP), Capacity
Panming (CRP), Manulaciunny Resovrce Planning (MRP-11}, Just - In -lime Provd s
and Concept of Enterprise ResourcaPlanningERE ).

UNIT IV:

system Produstion Maching and  svslems contel Quality and TTwnan  Resour

manufaciuring

. x ) g ]
Enabling progesses and systems for modern-Manufaciurmg Production Process mach{jcs andd

UNIT V:

Introducton to Advanced Manufacturing System-Lean Manuizeturing Systems, »
Manufacturing systems, Reconfigurable Manmifacuring  systems. Helonic M
Svetems and Apent-Based Manntacturing Systema, Automated Material 1landling Sy
Industrial Robots Conveyors AG Vs, Antomatic Storageand Retrieval Systoms.
Course Cuteomes: Atf the end of the courze, the student will be ableco:

e i pesrase it
oy By alems

(L)

b2 iqsued i

(L)

hile
anufacturing
stems-

1L}
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CO1 - Deseribe various types ol sutomation and production concepts,
CO2 - Distinguish various auntomated flow lines ir high volume production systems
C03 - Analyze and Design appropriate swomete:d assembly systems
CO4 - Apply Computer aided process planning, and learn about Awomated Malerial Handling
Systems

Text/Reference Boolo:
1. James A, Rehg and Henry W. Kracbber, 20035, Computer-lntegraledManufacturing,

Second Edition, Pearson {Singapore) Privaie Led, Delhi,

MilellP Giroaver, 2005, AutomationProdustion Systemsand Computer-Intcurated

Manufacturing, Sceond Edition, Pearson [Sengapore ) Privare Ld., Delhi,

3. AdllavudeenandN. Venketeswaran, 2008computerlntegratedmanufacturing,
Premtice- Hall India Pve Tid, MewDelhi.

4. Andrew Kusiak, 1990, Intelligent Marnufzc uring Svatoms. Fhelewood Cliffs) New
Jersey: Pronties Hall.

3. M Viswanadhamand Y Narzhar 1998 Ferformance ModelingofAntomated
Manufacturing System., Prentice- Hall Tndia Pyt Lid. New Delhi

£

AdvancedManufacturingTechnology
L-T-P
} | 3-0-0
M EDAOT
Course Objegtives |
The objective of the course is @ proside the students the knowledge of modern rpunubaciuring
processes such as Ultrasonic muachining, Abrasive machining processes, Elsctrodhomical
machining, Flectro discharge machining & their modifications info hybrid procedses.| Al tn
introcuce themn o advanced topics such as Toser beam welding/machining, Flectrgn bearn
welding/machining & state of url in varios rezas ch sreas,

UNLIT 1

Introduction- Need and classification of unconventional manufacturing  progessss,  brie
avarview. L)
R Y e

Unconventional Machining Frocesses-Process Principle, Analysiz and Applicationz of | Blectric
Discharge Machining, Laser Bearn Machining, Electron Beam Muchining, lon Beam Mathining,
I'lasma Beam Machining, Ultra-Sonic Machining, Abrasive Jet Mechining, Water Jol Machining
Abrasive Water Jer Machining, Ice Jet Machining, Electrochemical Muchining, Chemical
Machining, Big Chemical Machining. Hybeid Muchining Processes; Elsctrochemical Discharge
Machining, Blectro-Chensical Abrasive Girinding, Electro Discharge Abrasive Grinding, 15(L)
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UNIT 3:

Unconventional Finishing Processes-Nead, ¢lasaiication, process principle and applications of
Abrasive Flew Finishing, Magnelic Abrasive 1ow Finishing, Mapnetic Abrasive Finishing,
['.|w:|.T(_]gE‘.]MﬂE,.t1E1.i:C-."\hrﬂ.’ii"-'t:F]']].iSh.iI'I._I:'h._rk'fl-l_gl'l-!.‘:!w:l-H!'IEH]E}Ei-Cﬂl!‘irlih}ll-ng. (L)

UNIT 4:

Linconventional Welding Pricesses- Laser Beam Welding, Flectron Beam| Welding, Ulira-
Sonic Welding, Plasma Arc Welding, Fxplosive Welding, Under Warer Welding. Welding in
Spacye, Micro WealdingProgesses. f{L)

UNIT 5:

Generative Manufacturing Processes-Concez! of generative manufacluring, nced and
lassification, Process principle and Applications i Seloctive Laser Sintering, Fused Deposition
Manufacturing, Sterio  Lithography, Ballistic Particle Manulaehoring, Thiee Dimensional
U'rinting. LaminatedObjectManulacturing. L)

LINIT &:

Unconventional Forming Processes- Explosive forming, Dlectra hydraulic forming, Flectro-
magnetic forming, Laser Bending, Powder rollivg, Spray rolling, Mydre forming, Hydrostatic
and Powder exiruzion, powder, mtary and isothernalforming, L)

Cour:. Outcomes

| |
1. Gtudents will be able to catogorize dilTerent material removal, joining processes as per lhi
requiraments of muterial being used to manufacture endproduct.
2. Students will be sble to scleet material processing technique wilth the im of cost reduction,
redfucing miaterial wastaze & machiningtime.
3. Students will be able 1w identify the process parameters affecting the product quality invariots
advanced machining of metals’ non-metals, cerninics andeotmposites,
4. Students will be able to combine & develop noval hybrd lechniques from the sate of arl
techniguesavailable,
5. Students will be able to perfomm process analy - laking into accotnt the various responses
considered in aprocess.

Text'RelferenceBooks:

I- Non Traditional Manufacturing Processes by (i F. Benedict, Marcel Dekker lne, New York
2- Advanced Machining Processes by VLK. Jain, Allied Publisher Bombay

3- Advanced Machining Methods by T.A MeGougn, Chapman and Hall Londen
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4- Mew lechnology hyBhattacharaya

3- Moderm Machining Process by Aditya

f- Manufacturing Science by Ghosh and Malil, £ P PrivaicLid,

7- ModernMachining ProcesseshvPandeyvandShan, [MHPublication, New[Delhi 8-
Solid Freedom Manufacturing by 1) Kochan

9= Advamced Machining Processes by Hassan Abe2l-GawadEL-Hofy

Finite Flement Method

Course Objectives:
1. To impart structures analysis for stress, strain & dynamic loadingknowledge
2. To cmable formulation of the design problams intoFEA.
3. To comprehend the basic concepts and ennance capabilities for solvinguomp
prohlerms,
4. To introduce the eoncepts of elastic and static analysisproblems.

LMIT-1
Introduction

L-T-r
3-0-0
MIEDaDS

lese

Introduction to finite difference method and Finite ¢lements method, Advantages and limitations,
Mathematica'| formulation of FEM. Dilferent spproaches in Finl Element Method, Threor
Sliffness approach, simple examples, Variational approach. Elementp of varietional epleulus -

Buler Lagrange cquation, Rayliegh Rite methadd, Weighted Residudl methods. Poin
method. Cialarkin method - Steps involvedinFEM.

UNTT-T1
Types of Elements Used

L el location
I}

Interpelation Polynomials - Linear elements Shepe function - Analysis of simply 5uppurrd beam

- Element and Cilobal matrices - Two-dimeasional elements, triangular and rectangulare ldments-
Local and NaturalCo-ondinatesyslems, B{L)
UNET-11I

Finite Element Formulation of Field Problems
1-1} and 2-13 heat trunsfer, Auid flow (incompressible and non viscouws Duid) in ducts
glzctrical and magnetic field problems. SimpleMumericalexamples.

o zfefh
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UNIT-IV

Finite Element Formulation of Solid Mechanics Problems
1-Ir problem of shall; Truss element analysis of pinned truss, Plane stress/strain problems, Axi
symumetric problems, thin plate problems; Vibraticn of shaitsbeams. B(L)

UNIT-V

MNumerical ¥ethods in FEM
Evaluation of shape fmetions - One dimensiona! & triangular elements, Quadrilatgral dlements,
Bsoperimetnie elemenis - Numerical Integration, Uiauss Legendre quadrature -Solution jol | init:
element equations — Gauss Elimination Method, O olaskvdecompasition. B(L)

Course Outcomes: on completion ol the course, siudent should be akle o
. Lo teach the students about the concepts of FEM andFEA.
1. TDevelop the knowledze to analvee struciures urider statie and dynamic

conditions,
3. Mentilythenumerical lichniquesforsolvingenainesring problemsusing
FLEM.

4. Identifytypesolelementssuchashigher order, beams,and trusses for
ditferentapplications.

Text/Reference Boolks: _
. Kenneth H. Huebner, Danald L. Dewhirst, Doughlas E, Smith, The Rinite &lemaenr

Merhod for Engineers, Wiley, fourtheditior. |
2. UM, Beddy, .oa Introduction to the Finite Slemeant hMathod, Tats WMoeG o ow-Hill
Fdugation, thilbtlnd[ti-:nn. k
4. Simgresu 5 Ran, Finite Element Method in Enginesring, Elsevier India, [ourthedigon,
4. Klaus-Jrgen Bathe, Finite Element Procedvres, PHI Learning, |5t Edition.
3. Dhavid 8. Mlalkus, Michael B, Plesha, Robert D, Cool, Robert J. Witt, Concepls anl

Applications al” Finite Element Analvsis, Wilcy, 4thEditon.
6. Ashok D Belegundy, Tirupsthi B, Chandropatla, [ntroduction to Finite Elements in
Fngineering, PHI Leaming, 3rd Edition,
1. K. Morgan, O. C, Zienkiewicz, Finite Elements and Aporoximation. Dover pablication,
Tstlcitioen.
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Course (Yhjective:

L.

Minimum eight experiments oul of the following:

el B - S P SR

bt — =

Fa b

Course Ouicomes:

Al the el of the course, studants will be able to:

1.

3.
.
4

- Wisit of cold-storage and its detailedstudy
. Experiment onlce-plant. |
. Experiment on twoe stage Reciprocating cormpressor Tor determination of volumetoe

. aiudy of Hormeticallv sealedcompressor.
- Experiment on Deserteoolers,

Refrigeration and Air conditioningLahb
L-T-P
0-n-2
MERGLI

Learning the fundarnenial principles and different methods of refrigsration and hir
conditionimz.
Study of various relrigeration cycles and evaluate performance using Mollicr charts and?
or relnpgerant propertyiables.
Comparative study of dilTerent refrigerant: with respect to properties, applicatigns and
sovirommentalissues.
Linderstandthebasicairconditioning processe sonpsychometriccharts.caleul a:-au:nr'ling load
for 1ts applicarions in comfort and industricel wirconditioning,
Studw of the various equipment-operating principles, operating and safety contmols
emploved in refrigecation air condidoningsystems

Experiment on refrigeration test rig und calenlation of various pcrl"mmmpmﬁ]cttm_
Study of different types of cxpansion deviees used in refrigerationsystern. I
Study of different gypes ol evaporatars used in n:["r[gamti-.jn.s:r'stﬁ!ms. |
To study basic compeanents of air-conditioningsystem, J |

Experiment on air-co. ditioning test fig & calculation of vanousiperformanee, [irameners.
Experiment on airwashers I

Study of window airconditioner.
Study & determination of volumetric effici cncy ofcomprassor. |
Wil o' a centra] gir eonditioning plant and its detailedstudy.

efficiency, PV diagram and affect ofimterconling,

Conduct tesl on Refrigeration and air condinoening rest units o mdy theirperformance

Draw parformance curves of thesemachines/systems,
Analyse the results obained from thetests.

Drawr conclusions basexd on the results ol iEaxperimenls A7 _H____,-r"fl
- I:,lf"r Fale ol _
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Theary of Machine IT Lab

L-T-I"
()2

METoOL2

Course Objectives

| To determing the balancing of masses of rotating and reciproeating machinesiement:

2. To understand the principles of gyroscope andsovernors

A To study wnrki:tg ol brukes anddynamometer

4. T'e determing the moment of inertia of various mechanicalsyaterns

3. To understand the vibrational behavior ofsysters

Minimum five experiments out of the following:
Study of simple linkagemodels'mechanisms
. Bludy of inversioms of four barlinkage
- Study of inversions of singleddouble slider crankmechanisms
. Experimentom Gears tooth profile, interfercnece o
. Expanment on Geartrains

. Experimenton transversevibraticn
. Experiments on dead weight typegovernor
Experiment on spring controlledgovernor
10, Experiment on eritical spoed ofshaft
11. Experniment ongyoscope J |
|2, Expeniment on static’dynamicha. m-:;mg
15, Expenment onlirake |
Course Outcomes
1. Ability to apply the pricciples of balancing of masses to various links, mechanizsms and
ETEInCE
Abihiytoapplythepnnciplesofmyroscopice Fectsandstabilizationgnvarioustranspart
vehiclas and applications of variousgovemmars
3. Ability o understund the working principls of brakes anddynamometer
Ability o datermine moment 0 inertia of mechanicalsvsiems
5. Ability o determine the vibrulion paramelers of differentsvarems

l.
2
3
4
3
tr. Eapenmenton longiludinelvibmbon
]
8
2.
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Machine Design 11 Lab
L-T-P
0-0-2
MEM&L3
1. To understand procedure of machine desipn and develop an ability to applyit

2. Understand use of Design Data Hand Book and 150 standards for selection ofimaterials.
strengths, standard dimensions.
i Hnﬂl:.fman~r|tEnw*:Inp:]r:.ﬂglpmccdumfanc=|rsfm“giw;nlﬂadingb}ﬂwmfﬂniigrq}ata

[HandBook
4. ToacquireaskillofanalysisofBallBearingsorSliding Bearingand optimizationof sizas

List of Experiments:

Study of Design of SpurGear

Study of Design of Helical Gear

Study of Design of Bevel Gear

study of Design of WormGear

Study of Design of sliding contactbearing:.
Study ol Design ol Rolling contactbeanng:
Study of Design of Parts of ICEngine

= e R R T

1. Able to apply the design knnw]edge'zl.nd tormulation for safedesign.

2. Abletoapplydesignknowledge forDesignoaliGearsforgivenloadingand formulatethe
desizn procedure for different loadingaenid:ions.

1, Abletoapplvilesignandmodelingknowled ge forBall BearinpsorSlidingContaet |
Bearing and delermining its stressanalysis.
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