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Engineering Mechanics
L-T-r
. 3-0-0
' MEB30]
Course Objectives:

To develop capacity to predict the elffect of force and motion in the course of nan-:.'%ug oul the design

luncrions of enginesring

Unit I:

Pwo-dimensional lorce systems: Basic concepis, Laws of motion, Principle of transmissibility of forces,
transier ol & force to purallel position, resultant of a force system, simplest resultant -;:-j‘ two dimensional
comeurrent and non-concurrent force svalems, distibution of fores systems, fioe body diagrams,
couilibriom and equations of equilihrium, Varignon’s Theorem and| moment,

Unit 11:

Beamn: Introduction, shear force and bending moment, diMerent equElions u:ut‘aquilfl_-ﬁurjil shear loroe and
oending moment diagram for statically determined heams.

Prusses: Introduction, simple truss and solution of simple truss, \methods of F-jc-im% and methods of
sections.

Unit II:

Centroid and moment of inertia: Centroid of plane, curve, area, c{'rlin]'.lﬂﬁ:li[l: todies, moment ol inertia of

I

planc area, purallel axis theorem, perpendicular axis theorem, Mass moment of im:njzé ol circular ring,
dise, cylinder. sphere, and cone about their axis of SYIIMETrY.

Umit I'V;

Simple stress and strain: Introduction. normal and shear stresses, stress-stonin dj.ﬁ.gr.imi.‘. lur ductile and
brittle material, elastic constants, one-dimensiona! loading of members of varving cros=s sections, gtrain
CRCIEY.

Unit v:

wnamics:

Kinematics of rigid bodies, Fouations of Molion, sircular motion, basic analysis ol inslgniancous center,
Einetics of rigid bedies for inear and circelar modon, D-alember: Frinciple, motiohs :lrll.lf analvsis of the

connecting hodies

Course Outeomes:

O Number ' Course Outcame {Plesst include all COs of ydur Course here)
Con Dreflne the basic parameters related to mechanics in statie and dg,-naﬁ:.'iﬁ coaditions and draw |
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eerrespunding diagrams. ' U T

03 Deseribe and explain general governing cquarions for variog: trpes of cluments relnrégi to basic
physical shipe and geomeiry. |

Cos Calenlate and anabyze parnmeters by the help of condifions of esquilibriun, basic gove rhmg
equations related o moment of fnectdy, dymamic equilibriom, mumant and momedium principles
el ;

[ F] Dresign and compare vaniong styesses, elastic propenies oo, on machine elerente liko shaft, beams
el I

COs Evalwnte valucs ol shear farce, bending moment & stresses and skelch u{ncsp-:-rﬂingl;ingra:ns. |

Text Books:
1 Beer, F.P and Johnston Jr. E.R.. *Vectar Mechanios tor Enginesrs {In 8117 nits}: .‘_-.t&tmi and Dynamics”,
Bth Edition, Tata McGraw-Hill Publishing company, Wew Delhi (2000}, |
2¥ela Murali, “Enpinecring Mechanics”, Oxlord University Press (2010) |

|
References Books:
I Engineering Mechuanics: Staties L Meriam | Wilow
2Engineering Mechanics: Dhynamics 1.1, Meriam | Wilpy
AEngineering Mr:cha_ui-:‘-:r F L Singer
4knginecring Mechanicy: Statios and Dynamics R. €. Hikbler, Pearson |
SEnginvering Mechanics: Thirishenko& Y oung | ded, Tata MeGraw il -
GEngineering Mechanics: Statics and Dyvnamics A. Nelason, MeGrw-Hill |
TEngineering Mechanics; Statics and Dynamics Shames and Ian, Pearson '
SEngineeriog Mechanics: Statics and Dynamics 3. Rajasekaran and (7. Sank am-s.ubrmnmlkﬂn. Vikas

E-Portals:
Thitps:inptel.ac.infecaurses: 112103 109/
Zhttpsinptel ac.in‘covrses/1 1 2103108/ ~



Thermadynamics
I L-T-P
3-0-0
MET301
COURSE OBJIECTIVES:
L. To lear about work and heat intersetions, and balance vl ancrgy between svstem and jes
surroundings. |

2, To learn sbour application of 1 luw to various energy conversiondevices, |

1. Toevaluate the changes in properties of substances in vArfousprocesses.

4. To understund the difference between high grade and low-grade encergics and I Taw
limitations on enerayveonversion,

UMNIT 1

Review of Fundarmental Concepts and Definitions; Introdection- Basic Concepts: System,
Contral Volume, Surmounding, Boundarics, Universe, Tvpes of Systems, Macroscopic and
Microscopiv viewpoints, Caneept of Continuum, Thermadynamic Equilibrium, EII,E!'LE.1 Property,
Process, Exact & Incxact Differentinls, Cycle Reversibility Quasj - static Process, lreversible
Process, Causes of Trmeversibility Tnergy and its forms, Work and hoat (sign uunvm.tfti.:u]]_. Cias
laws, [deal pas, Real gus, Law of comresponding states, Property of mixture of guses and shafi
Wk,

Zeroth law of thermodynamies: Concept of Tamperature and its” measurement, Temperature
seales (L)

r
UNIT LI |
First luw of thermodynamids: First Law for Flow Processes - Derivation af peneral conergy
cquation lor a control volume; Steady state steady flow processes including throttling; Fxamples
of steady flow devices; Unsteady processes: examples of steady and unstendy T law applications
for system and contral volume. Limitations of ficst law of thermod¥namics, PMM-L Steady How
systems and their analysis, | Steady flow ecersy equativn, Boilers, Condensers,| Turbine,
Throttling process, Pumpsarc, {1} I

UNIT 111
Second law of thermodynamics: Thermal reserveirs, Energy conversion, Heat ETIRines,
Efficiency, Reversed heat engine, Heal pump. Refsiperator, Cocfficient of Perfarmanee, Ealvin

o —— |
————
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Planck and Clansies statement of second law of thermodynamics, Equivalence of ithe two

slatements. Reversible and irreversible processes, Camot cyele and Comot cn:i_ziuc
theorem and its corollanes, Themodynamic Temperaturs Scale, PMM-1L

Carmiil

Entropy: Clausius ineyuality, Concept of Enoopy, Entropy change of pure substance ingdifferent
thermodynamic processes, Tds equation, Pringiple of entropy increase, T-3 diagram, Statement

of the third law of thermodynamics.3(L)

UNIT I¥

Availability and lIrreversibility: Available and unavailable enerey, Ava 'ahilft}-' and

Trreversihility, Second law efficiency, Helmholie & Gibb™s function.

Thermodynamie relations: Conditions for exacl differentials. Maxwell relalions, IZ-'.'IFJ]::-:].-Iﬂn
equation, Joule-Thampson cocfficient and Inversion curve. Coefficient of volume expansion,

Adiabatic 2nd Isothermal compressibility &(L) |

UNIT ¥

Pure substance. Proporty of Pure Substance (stmam), Triple point, Critical point, Sgturation

states, Subcooled liquid state, Superhealed vapour state, Phase mansformation process of

f water,

Graphical representation of pressure, volumes and temperatuge, -1, P-V and P-h d{u.grm T45
and H-5 diagrams, use of property dingrum, Diryness factor and it's mr:a_au.re:nuhL. ]‘Ih]l’.-tk'ilzt.

mvolving steam in closed and opensvstems 871

Course Outeomes;

l. After completing this course, the students will be able to apply energy balance sy

and rssurroundings.
Students can evaluate changzey in thermodynamic properties ofsubstances, |

£l g

Books and eferences: ‘
1. Rasic and Applied Thermodynamics by PE Nap, MCGRAW HITLINDITA, |
Thermadynamics for Engincers by Kroos&: Mfotter, CengazeLearning,
Thermodynamics by Shavit and Gutfinger. CRCPress. |
Thermixdynamics- An Enginecring Approach by Cengel, MCGRAW HITLINDIAL
Basic Engineering Thermadynamica, Joel Pearson. |
Fundamentals of Enginecring Thormodynamics by Rathakrishnan, PHT.
Engineering Thermodynamics hy Dhar, Elscvicr.

. Engincering Thermodynamics by Onkar Singh, New Agelnternational.

ot AL i
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I'he students will he uhle 1 evalunte the performance of energy conversionddvices.
The students will be able to differeniiate between high grade and low-pradeesergies.
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Material Science

| TP
3-1-0
MET302
COURSE ORBJECTIVES:
Understanding of the correlation berween the internal structure of materials, their meghanical
properties and various methods to quantify their mechanical mtegrity and failure {:n'luri.'i.

UNIT 1

Introduction: lmportance of matensls, historical perspoctive, Future aspects ol enginecring
maleriuls,

Crystal Strweture: briel on BOC, FOC and [ICP Structires, coordination nwnber and
atomicpacking factors. Bravais lamices, Miller indices, crystal imperfections-poind line and
surface imperfections. Atomiv Diffusion: Phenamenan, Ficks laws of diffusion, lactors affecting
diffusion.

Ferrous and non- ferrous materials: Properties, Compositlon and uses of Crrey  cast
iron,malleable iron. 3G iron and steel, copper alloyz-brasses and bronzes, Aluminum allovs. B(L)

LNITII

Mechanical Behavior: Stress-strain diagram showing ductile and britle behavior afmalerinls,
mechanical properties in plastic range, yield strength off sut vield strength, dustility, ultimate
tensile strength, toughness, Hardness Tests, :
Fracture Creep Fatigue: Fracture: Tvpe)l, Type Il and Type T Creep: Descfiption of
thephenomenon with examples. Three st es of cregp, crecp [properliss, siress r}:la:{atiaﬂ-
Fatigue: Tyvpes of fatigee loading with exfmples, Mechanism of Tatigue, farigue properties,
Fatipue testing and S-Ndiagram. 8(L.) |

LIMIT TT1

Solidifieation: Mcchanism of solidification, Homogenous amd Heteroganeous nu:l-:ati:t:un,-:ryﬁtal
grovwth, cast metal structures, Phase Diagram T Solid solutions Hume R-::nﬂlla.r:r' rule,
substitutional and interstitial solid solutions, intermediale phases, Gikhs phaserule. ,

Phase Diagram: Construction of equilibrium diagrams involving complste and partialjolubility.
lever carbon equilibrium disgram description of phases, solidification of stcels and cast i:rnn 5. 8L

LNITIV

Heat Treating of Metals: TTT cuwrves, annealing and its tvpes.Marmaheing, hardaning,
tempering, Marlempening, austempering,  handenability, surface  bhardens methids  like
carburizing. cyaniding, nitriding, flame hardening and induction hasdening, agehardening. 8(L)

UNIT V

Composite materials: Definition, classificadon, types of matrix materials & seinfivcemnenls,
Ceramics: Structure types and properties and applications | of  coramics.  Mechanical/
Llectricalhehavior and processing of Ceramics,

Plastics:Various 1ypes of polymers’ plastics and its applicalions, Mechanical [behavior
andprocessing of plastics, Foture of plastics. Intriduction to Smartt materials & Nang-malterials

and their polential applications 8L e
I'l; P :h'-;.-:-_. = C@-/- &
;o Y [D
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CourseQutcomes:  After taking this course students should be ablcto:

Col Identify erystal structures for various materials and understand
the defects in suchstructures
Ca2 Enow the varicus properties like mechanival and elecurical of varigus
materials.
03 Enow the various tvpes of materials used incngineering.
04 Enow how o increase the strength olmaterials,
COs Selecl materials for design andeonstroction,
Reference Boaks
1. Introduction o Material Science for Engineers™ by I FShackelford
2. Materials Seience and Engineering: An Intoduction™ by William DCallister
3. Fundamentals of Materials Science and Engineering: An Integrated Approach™ by

Williarm DCallister

A Textbook of Material S¢ience™ hy R KRajput

Material Science and Metallurgy™ by A V KSuryanarayana
Material Science by EMGupta

LR L

Ten
Vb i C‘Zﬂﬂ'



Fluid Mechanics

L-T-P

3-1-0
MET303
Course Objectives:




L. Tor wive fundamental knowledge of Muid, its properties and behavior under various :::und:tu:.ns
af internal and externalflows,

2. Todevelop understanding about bydrostatic law, principle of buoyancy and stability of s
fleating body and applicalion of mass, momentum and enerpy equation in Quidfow, |

3. To learn about basic laws and equations used for analysis of static and dynamichl uidi..-;

4. To understand the congept of fluid flow measurement and its applications, Lypes of fl::uw:; and
dimensionalanalysis. [

5. Tor determing the losses in 2 How system, flow through pipes, houndary laver flow ahd Dow
past immerzedbodies.

UNIT I

Properties of Fluids, Fluid Statics, Submerged Bodies and Buoyaney Introduction, Pronertics
of Fluids, Viscosity, Thermodynamic Propertics, Compressibility antl Bulk Madulus, Surface
Lension and Capillarity, Vapour Pressure and Cavitardon. Pressure-density-height rei'uimsh'-p
manomelers, pressure iransducers, peessure on plune and curved surfaces, contre ﬁi‘ pressine,
buovancy, Meta-centre, smbility of immersed and Noating bodies, Intraduction 1o C l-i_} 2L}
NI I

Fluid Kinematics and Dynamics Types of fluid flows: Continuum & free molecular Tows,
Steady and unsteady, uniform and non-uniform, laminar and mrbulent flows, rotational and
irratational flows, compressible and incompressible flows, subsonic. sonic and supersamic flows,
sub-critical, critical and supsreritical flows, one, two and three dimensional flows, stfeamlines,
continuity equation lor 3T and 1D flows, circulation, stream functon and velocity pntehiia'l_ﬁﬁ._]
s | |

UNIT 1T
Fhad Flow Mensurements and Flow threugh Fipes Potential Flow; source, sink. doublet and
half-body, Equanioen of moticn along 2 sireamline and its integration, Bernoallits l:t|||.'-u'$u-11 and its
applications- Fiel fube, orifice meter, venturimeter and bend meter, notches shd weirs,
momentum equalion and its application to pipe bends. resistance to flow, Minor losses|in pipe in
series and parallel, power lransmission through a pipe, siphon, watcr hammer, thred reservoir
problems and pipe networks, 8L '

UNITIY

Laminar Flow, Turbulent Flow and Boundary Layer Flow Equetion of motion I'ui.r laminar
flow through pipes. Swkes” law, fransition from laminar o wrbalent Qow, harbulene flow, types
of turbulent flow, isotrapic, homogenous turbulence, eddy viscusity, mixing length ncept and
velocity distribution in mebulent flow over smooth and rough surtaces, Boundary ]a'..-.;_:ﬂ]l,__[.;_nggs
boundary layer over a flat plate, laminar boundary layer, application of mm‘mmum!g{unrh}m
rurbulent boundary layer, laminar sub-layer, separation and its contral 8(1)

UNIT Y

Forces on Submerged Hodies and Compressible Flow Drag and 1l drig on a sphere, a twa
dimensional cylinder, and an acrofoil, Magnus effect. Similarity Laws: geometric, kinematics
and dynamic similanty, undistorted and distorted model studies, Dimensioral | analysis,

Huckingham’™s P1 theorem, important L.lmemm e nurrlh-::r': andl their significance. :!-}{Ij
"‘x _ H
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Course Qutcomes:

After taking this course students should be able
I. Identify and obtain the values of fluid properties and relationship hetweenthern.

2. Lnderstand stress-strain relationship in Muids, classify their behavior and also establish foree
balance in staligsystems.

3, Understand the principles of continuity, mamentum, and encrgy as applied to fluidmotions,
4. Ability to analyze fluid Tow prablems with the application of the momentum and EOErgY
eguEions.

3. Apply dimensional analysis to predicl physical parameters that influence the How in fuid
mechanicy,

TEXT BOOKS

I, A Textbook of Fluid Mechanics and Hydraulic Machines (5] Units}, Dr. R.K. Dansal, Laxmi
Publications (P} Limiled, 10th Edition, 2018,

2. A Texthook of Fluid Mechanics and Hydraulic Machines (S Uhnuts), kr/R.K. Rajpur, S.
Chand Publications & company Ltd.. Revised 5th Edition.201 3.

REFERENCES BOOKS

*. Fluid Mechanics: Fundamentals and Applications (31 Units), Yunus A.l{':-:n el John M.
Cimbala, MeCiran®-Hill Publications (STE), 3rd Edition, 2014,

2. Fluid Mechanics, Frank M, White, McCimw-Hill Publications (30T, il Edition, 2011
e-LEARNING RESOURCES

I, http:Sferwrwonprelvideos.ind 201241 Lifloid-mechanivs. html

1. hitps://mptel.ac.infeourses/ 112103171/
3. hrtpsYoprelac.infkeyword zearch result. php®word=fluid mecharics

Material Testing Lab

L-T-F
0-0-2
MEL353
COURSE OBJECTIYES:
To understand the principles and performance uh='rn::t-::i5ti¢3 different rmaterials.
To know about material properies, e A — i
,f J/II i
L1



Experiments on Material Testing

1. Srrenpth test (Tensile'Flexural /Compression) of a given mild steel specimencn
LIT™ with tull details and stress versus struin plot on themachine.

-
el
| e, e
“A it 4 %1‘ g




2. lmpucl test of a given mild steel specimen on impact testing machine likeCharpy,
[z0dl orhioth,

Hardness test ol a given mild sleel specimen on using Rockwelland
Vickers/Brinell testingmachines,

4. |Faligue test of a given mild steel specimen on fatigue lestingmachine.

3. |Creeptestof a given mild steel specimen on ercep testingrnnching.

6. Study of NDT (non-destructive testing) methods like magnetic Hawdetector,
ultrazonic flawdetector, eddy current testing machine, dye penetrantiests.

7. Torsion test of a rod using torsion testingmachine,

B. Spring index test on spring testingmachine,

4. Experiment on deflection of beam, comparison of actual rmessurement of

deflection with dial gaupetos the caleulaced ore, and or cvaluation afvoung’s
modulus afbeam,

COLURSE OUTCOME

The students who have undergone the course will be able to measure various properties of
mroterisls.

Pertorm the strength test of a given mild steel specimen on UTM

Perform the test on impact testing machine like Charpy, Tand or both,

Perform Hardness test of given specimen using Rockwell and Vickers/Brinel] tesfing machines,
Perform Fatigue test on fatigue testing machine,

Perform Crosp|test an creep testing machine.

Fluid MechanicsLab

L-T-P
0-0-2
MEL354
Mote: Ensure to conduet at least 07 cxperiments lrom thelist;

|. Ta verify the momentum equation using the experimental sel-up oo impact ofjet,
2. Todetermine the coetficient of discharge of an orifice of a given shape, Also to determinsthe
cocfficient of velocity and the cocfficient of cantraction of the arifiee mowth plece.

3. To calibrate an orifice meter and study the variation of the co-efficient of discharge withthe
Feavnaldzmimber,

4. To calibrate a Venturimeter and study the variation of the co-cfficient of discharpe withthe
Revnoldsnumber.

5. To calibrate a bend meter and study the varistion of the co-efficient ol dischargs withthe
Reynoldsnumber,

—



6. To deaw a flow-nel uang Elecirical AnalogyMethod,

7. To study the transition from laminar to tarbulent flow and to determing the lowercritical
Fevioldsniember.

8. To study the velocity distribution in 1 pipe and also to compute the discharge byintegrating
the velecitvprofile,

9. To study the variation of friction Tactor, *17 for turbulene flow in commercialpipes.

|00 Tar study the boundary layer velocity profile over a flat platz and to|determing the boundary
layer thickness.

11. To deterrmine Meta-ventric haight of a given shipmedel,

12, To determine the head loss for a suddenenlargement

13. To determine the head loss for 8 suddenContraciion.

Machine Drawing Lab

L-T-P
0-0-2
MEL351
Introduetion {| drawing sheot)
Uraphics Lanpuage, Clagsification of drawings, Principles of drawing, 1S codes formachine
drawing, scales, types of lines, section lines, Dimensioning

Orthographic Projections {1 drawing sheet) *
Principle of first angle and third angle nrojection. deawing of machine slements in firsmangle
projection, sclegtion of views, sectional views |

Serewed fasteners (2 drawing sheet)
Thread nemenclature, Forms of thread, Theead series, designation, Bepresentation of threads,
Boltedjomts, Focking armrangement of nuts

Keys and Cotters and Pin joint {1 drawing sheet)
Types of keys, Colter joint or Knuckle joint

Shaft Couplings (1 drawing sheet)
Intraduction, Bigid coupling or Flexible coupling

Riveted joints | drawing shect)
Introduction, rivets and nveting, Types of rivel beads, Types of nveted joints, Beiler joint

Assembly Drawing (1 drawing sheet)
Introduction, Engine parts-stuffing box, cross head

i
Free hand sketching® g,%‘é# i fﬂ o

Fat ~17%
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Introduetion, Meed lor free hand sketching, Free hand sketching of foundation bales,

prlleys, couplings ate,

bz,

* students may be asked to submit the free hand sketching assignment at the end of the s¢mester

THERMODYNAMICS LAB

Course Dbjeetives: To undersiand the princinles and performance of varicus bailers and

EIYITIS,

List of Experiments: (At [east 8 of the following)

Study of Fire Tubcbailer,

Study of Water Tubehoiler.

Study and working of Two stroke petrolEngine,

Study and working of Four stroke petrolEngine.

Study and working of two stroke Diese|Engine.

Study and working of four swoke Dies bngine.
Determination of Indicated HP, of LC. Engine by MorseTeat,
Prepare the heat balance shect for Diese] Engine testrip,
9. Prepare the heat balance sheet for Petrel Engine testrip,
10, Studw of Velocity compounded steamturhine.

I'1. Sty of Pressure compounded steamiurhice.

12, Study of Impulse & Reactionturbine.

13. Sty ol sieamn Enginemodal.

14, Srudy of Gas Turbinebdodel.

B el ke

Course Outcomes: The siudents who have undergons the course will be ahle w ide

properiies of syslem,

i fy

L-T-P
0-0-2
MEL3S2

VHFIOLS




ENVIRONMENTAL SCIENCE

Course Learning Ohbjectives:
1. Creare the awarcness about environmentalprohlems,
« Develop an atticnde of concern for theenvironment.

2
3. Impart basic knowledge about the envirerment and its alliedproblams, |
4

L-T-P
2-0-0

301/401

. Acquire skills to help the concemed individuals in identifving and solving environmental

problems,

3. Motivale leamer to participate in enviconment protection and environmentinproy

I
Unit-1 !

Emenl

Multidisciplinary nature of Fnvironmental Science: Delinilion, Scope, Impurtm!l-::n: and Meed

of Public Awareness. Structure of Environment. 51

[mit-11

Eeosystem: Concept of coosystom, structure and linetion of coosvstem, food cha
and ecological pyramid. Different tvpes of ecosystems (Forest, Grassland & Pond).4(L)

Limit-IT1

i |

el weeh

MNatural Hesource amd sssociated problems: Uscjand over exploitation of forest fesource.

deforestation. Mining and their effects. Use and O srutilization of surface and groun

Effect of modern agriculture. 6(T.) ! |

Unit-1v

Envirnnmental pollution and their effects: Waler polluton, Air Pollution, Moise o

Soil pollution, Solid wase manzzement. 5(1)

mit-%
Environmental Protection: Environmental Laws, Role of individual and
environmental protection, Sustunuble development. 671

Course (hulcorme:
01 The students can able to make environmentzlly friendly decision in practical o
COZ: The knowledge gained will lead to pollation free enviromment,

CO3: The current environmental issues can be haedled in belter way.

COd: The knowledge of natural resources will lead to have halanced ecosystems.
COa: Tovironanental education at different levels will lead o control and protect the

References:

1. BharuchaErach, The biodiversity of Tndia, Mapin Publishing Py, L:d_,ﬂ]uneq;}_md_
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Cunmnghum, W, P., Cooper, T. H., Gorhani, B and Hepworth, M. 1. 2001,
Enviconmeniel eneyvclopedia, JTaico Publ. House, Murmbei,

Miller, T. Gi. Jr Environmental Science system and solution, Web enhancededition.
Sharma, B. K. 2009, Environmental Chemisiey, Goel Publ. House.

Trivedi, R, K. and P. K. Goel. Introduction to aie pollution, Techno-SciencePublication
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Applied Thermodynamics

Course Objeetives:
1-To learn about of | law for reacting sysiems and heating value of tuels.
2- Tolearn abiut gas dynamics of air flow and steam through nozzles.
3= To learn the aboul gas turhine, isotropic afficiency.
4- I'o analyze the performance of steam rbines,

UNIT1

LT-P
3.1-0
MET401

Introcluction to solid, liquid and zascous fuels— Stoichivmetry, exhaust 2as analysis- Hiest law

analysis ol combustion resctions. Introduction and Otto, Diesel andDual cyeles. E{].ir_:l

UNITII |

Vupour Power eycles:

WVapor power cycles Rankine cycle with superhest, reheat snd regeneration, exerpy analysis.
Eankine cycle, effect of pressure and temperature on Rankine cycle, Reheat cvcle, Repsherative

evele, Feed water heaters, Fuels and Combustion: Combustion analysiz, heating
requirement, Air'Fuel ratio. S(L)
IINIT TIE i

Wi

Les, air

Boilers: Clvssifications and working of boilers, boiler mountings - accessories, Dradghl arnd
its calculations, air pre-heater, leed waler heater, super heater. Uondenser: {_'lales.ifi-:a[iﬂn af

condenser, air leakape. condenserperformanceparamelers, B(L)

UNIT IV

Steam and Gas Mozzles: Flow through Convergent and convergeni-divergent nozzles, variation
of velocity, area and specific volume, choled flow, theoat ares, MNozzle efficiency, OIT design
aperatiom of noeele, Shock waves stationary normal shock waves, Effect of fictioh onl nozzle,

Suporsaturated fow. 4L)

Steam Torbines: Classificarion of stcam twrbine, Impulse and Feaction nwbines, Staging, Stape
and Owverall efficiency, reheat factor, Bleeding, Velociy diagram of simple and compownd

multistage impulse and reaction turbines and related caleulations, work done, efficie

ncics of

reaction, Impulse reaction urines, stuls point locus, Tosses in steam turhines, Governing of

turbines, Comparison withsleamengine. 4(L)




UNIT V
Gas Turbine: Gas turbine classification, Brayvion cyele, Principles of fas turbing, Gas tarbine
eveles with ntercooling, reheal and repensration and their com binaticns, Stage cfficiency,
Polytrapic efficiency. Deviation of actual cycles from ideal eyveles.
6({L)
Course Outeomes:
| After completing this course, the students will get a goml un derstanding of various
praclical power cvcles and heat pumpeycles.
2. They will be able to analyze energy conversion in varicus thermal devices such as
cambustors, nir eoolers, nozzles, diffusers, steam turbines and reci [rOERITECOMPressos.
3. They will ke able to understand phenamena oecurring in high speed compressibleflows,

Books and Heferences:

. Basic and Applicd Thermadynamics by PLE. May, megraw hillindia.

. Applied thermodynamies by Onkur Singh, New Apelnternatonal.

- Applied Thermodyramics for Engineering | echnologists by Eastop, PearsonFEducation.

. Applied Thermodynamics by VenkannaAnd Swat PHIL

- Svnntay, B b, Borgnakke, C. and YVan Wylen, (i, 1, 2003, 6th Edinon, Fundamentalsofl
Thermodynamics, John Wiley andSons.

f. Jones, I B, and Duggan, R T, 1996, Engineering Thermodvnamics, Prentice-Hall oflndia
7. Moran, M. L and Shapiro, H. V., 1999, Fundamentals of Enginesrin eThermodsnamics,
Tohin Wilev andSons.

[ N I

d. Theory of Stream Turhine by WIK earton. !
\ |
Strength of Material
L-T-P
3-0-0
META02

Course objective
| Ta provide the basic concepls and principles of sirength ofmaterials.
1. To give an abilicy to caleulats stresses and delormations of objectsunder
cxternalloadings.

3. To give an ability to apply the knowledge of strength of materialson
engineeringapplications and designproblems.
LNITT

Compound stress and strains: Introduction, normal stress and suain, shear stress and strain.
stresses on inclines sections, staie of plane stress,

Principal stress and strain, maxioum shear siwess, Mohr's stress cirele, three dimensional states
of stress & strain, equilibriom equations. generalized [ook's law, Thermal Stresses, &1

UNIT 1N
Stresses in Beams: Purc Rending, normal stresses in beama, shear stresses in beams due fo
rranaverse and axial oads, compozite hearns

Torsion: Torsion combined bending & wrsion of solid & hollow shafis, wrsion of thin walled
Ty -'___l

--..'__-::___\___ I:I_._d:. Il ] ,J_) __.-—"..
f :-\._'._'.-.J;w.# R %_, ] .'II & -
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tubes.

UNIT I
Deflection of Beams: FEguaton of elastic curve, cantilever and simpl
beams, Macaulay's method, area moment method, double integration method,

UNIT IV
Helical and Leaf Springs: Defloction of springs by eneryy method, helical spring
lead and under axial twist {nespeetively for circular and square eross sections) al
twisting moment acting simultaneously both Tor open and closed coiled SQTINg
SQrINgs.

Colwmns and Struts: Buckling and stabilily, slenderness ratio, smuts with different

Fuler’s theory for pin ended eolumns, cffeet of end conditions on column bucklin E,
lermulaz,

f

Dol

|
%

HL)

¥ supported
4(L)

¢ under axjal

ial loadd and
ra, |ar nated

end condilions,
tanking Gordon

2L
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UNITY

Thin cylinders & spheres: Imtroduction, difference between thin wulled and
pressure vessels, thin walled spheres and cylindars, hoop and axial stresses
vilumetric strain,
Thick eylinders:
Radial, axial and circomifersntal strewses in thick cylinders subjeeted o internd
pressurcs, compound evlinders, stresses in rotacding shaft and cyvlinders,

Course anfeome:

I. Analvze and design scructural mermbers subjected fo tension, compression, tord
and combined stresses using the fundamental concepls of stress, strain and elastic
matenals.
2, Utilize appropriate materials in design considern g enginzering properties, sustai
and weiehl,

. Perform engineering wark in accerdance with =thical and econamic conslraints pelate

design of structures and machine parts.

Books and References:

thick walled
and siram,

| orjeo

Lo,

nability, cosl

d 1 the

1. Mechanics of Materials by Hibbeler, Pearson
2. Mechanics of muleral by Gere, Congagel caming
3. Mechanics of Mulerials by Beer, Thonston, DEwolf and Mazurak, MOGRAW HIL I}
I
4. Strength of Materials hy Pytel and Singer, | larperCollins i
5. Strength of Malerials by Ryder, Macmillun
L
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Manufacturing Technology |

L-T-P
3-1.0
MET403



Course Objectives:

I'o impart basic knowledge and understanding about the primary manulacluring processes such
as caating, jolhing, forming and powder metallurgy and their relevance in current mann faclusn It}
industry; To introduce processing methods of plogtics

LUNIT I

Introduction; Importance of msnufacturing. Doomomic & technological considerutions in
manulactuning, Classification of manufacturing processes. Materials & marmfasruri ng Processes
for common items. Metal Forming Processes: Elastic & plastic deformation, wvizld eritaria
(Mises’ and Tresea's). Hot working versus cold working., Analysis (equilibrium  equatjon
methed) of Forging process for load estimation with sliding Fiction, sticking friction and mixed
condition for slab and dise. Work required for forging, Hand, Power, Drop Formng 1 0(L)

UNIT 11

Metal Forming Processes (continuwed): Analvsis ol Wirestrip drawipg and maximum-
reduction, Tube drawing, Extrusion and its application. Condition for Falling foree and power in
rolling. Rolling mills &rolled-sections. Design, lubricarion and defecls in meeal forming
processas, GL)

UNIT 111

Sheet Metal warking: Presses and their classification, Die & punch aszembly and press
workmethods and processes, Cutting/Punching mechanism, Blanking vs, Piercing. Compound
vs. Progressive die. Fla-face ve Inclined-lace punch and [oad (capasity) needed. Ana]-}'iis.'-;:nl“
forming process like cupidecp drawing. Rending &= primg-hack 6{L}

[INIT IV

Casting (Fvundry); Basic principle & survey of casting pricesses, | Lypes ol patterns
andallowances, Types and properties of moulding sand, sand testing. Blements of mould and
design considerutions, Gating, Riser, Runncs, Core. Solidification of casting, Sand casling,
teflects dremedies and inspection. Cupola fumace. Die Casting, Centrifuzal casting, Investment
casting, Continuous casting, CO2 casting and Stir casting elc (1))

LUNIT V
nconventional Metal forming processes: Unconventional metal forming or High Energy Raie
Forming (HERF) processes such as explosive forming, electroma gneic, clectro-hvidmulic
forming. Powder Metallurgy: [ntroduction to Powder metallurgy manufacturing process,
Application and, advantages. Jigs & Fixtures: Localing & Clamping devices & principles, Jigs
and Fixtures and ils applications.
Manufactoring of Plastic components: Reviow of plastics, and ifs past, present & futare uses.
Injection moulding, Extrusion of plastic section. Welding of plastics. Fumre of plastic & its
applications. Resins & Adhesives,
LWL} ’
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Course Outoomes:

Fo impart knowledge on bulk formingprocosses

T provide underslanding of various sheet metal forming and processing ofplastics.
To provide insight into sand casting and infroduce olher castingprocesses

T'o make the students understand fund amental ulasting

UTpon Completion of this course, students will be able to illustrate the conceptand
application of powder metallurgyprocess

e e

Text Baoks:

L. Manulucturing Technology Part T and Part 11, - N, Bao, MoGraw-1 1l

2. Manufacturing Seience — A, Ghosh and AK. Mallik, Affiliated East-WestPress

3. Manufecluring I'rocesses for Enginecring Materials, - 8. Kalpakijian, and Steven RSchmid.
Pearsan Pablication, 5™"Edilion

4. Fundamertal of Modom Manufacturing, M, Groover, Wiley Puhlication. 3™Fdition
References Bonls:

1. Frinciples of Foundry Technolowy, Jain, MeCraw-Hill

L. Production Technoloyy - R Jain KhannaPublishers.

3. Manufacturing Processes- JP Kaushish , PHIPublication

4. Manulacturing Processes- HE Shan, PearsonPublication

3. Production Technolegy - PC, Sharma, 5. ChandPablication

6. Process & Materials of Manufacturing — R_A, Lindburg, PesrsonEduclaion

Web Portal: J

ttps:/fnptel ac.in/courses/112107145/;

J
hitps.//nptel.ac.infcourses/112104195/

https://nptel.ac.infcourses/112107144/ 4




Fluid Machinery

L-T-P
F1-1
MET404



Course Dbjectives:
1. To give fupdamental knowledgs of impact ofjer
2, To mmpart the knowledze on pumps andturbines.

3, Tointroducetheconceptsofthewnrkingamddesipnuspoctsothydravlicmachineslike
turbines und pumps and theirapplications,

LNITI

Introduction:

Classilication ofFluid  Machines & Devices, Application of momentum and  moment of
momentum egquation to flow through hydraulic machinery, Fuler’s fundamentalequation
lmpact of Jet: ?
Incroduetion ko hydred ynamic thrust of jet on a fixed and moving surfuce {flat &m+=ej_
Hydraulic Turbines: .
Classification of turbinss, Iimpulse wrbines, Constructional details, Velocity 1riur1gfl::-j, Powacr
and efficienay calculations, Governing ofPeltonwhezl. 8(L)

L'NIT IT

Reaction Turbines:
Francis and Kaplan turbines, Constructiona! details, Velocily  triangles, Bower and
efficiency caleulations, Degree of reaction, Draft tube, Cavilation in turbines, Principles of
similarity, Uil and specific speed, Perlurmancs characteristics, Selbetion of water tirbines,
B(L)

1TNIT I

Centrifugal Pumps:
Classitications of contrifugal pumps, Vecior dizgram. Work done by impellor, Efficiencies of
ceatrifugal pumps, Specific speed, Cavitation & separation, Performancecharacieristics,

S(L)

UNITTV

Fositive Displacement and other Pumps:
Reciprocating pump theory, Slip and coefficient of discharge, Indicator disgram. Effect of
scceleration, air vessels, Comparizon of eentrifugal  and regiprocating  pumps,  Positive
rotary pumps, Gear and Vanc Pumps, Performarcecharacteristics, R(L}

UNITV

Other Machines:
Hydrauhic accumulator, Special duty pumps., | ydraolic intensifier, Hydraulic Press,
hydraulie crane hydraulic Lift, Theary of hydraulic coupling and torque converlers,
Performancecharacteristics.

Water Lifting Devices: Hydraulic Ram, hydeauiic coupling, hyvdraulic WTQUe comvarter, Lo
air il pump, jer prarmp. 8L} BT, e 4 | f’r
MO e i r'r.‘iud.
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Course Outcomoes:
Mdfter taking this course students should ba

able to:

L. Analyze the Torces exerted by a jet of Nuid on vanes of different shapes, sither sigtionfry

DIMOVIRE.

2, Studyvandanalyzetheconstmictionfeaturesendworkingprinciplesofdifforentelasses

hyvdraulicturbines

3. Analyze the perfonmance characieristic curves of hydraulicturbines.

4. Distinguish bereeen diffeeent classes of pumps,

analyze theirperformance

3. Understandtheworkingprinciplesofvarioushydranlicsystems hydraulicsontral

svstems andfluidics.

TEXT BOOKS

. A Textbouk of Fluid Mechanics and Hydraulic Machines {51 Units), Dr|R KL

Mansal, Leacami Publicalions (P) Limited, 10th Edition. 2018
L ATexthookofFluid MechanicsandHydraulic Machines{SIUnits),Er. B E_
Eajput, 5. Chand Publications & company [, Revised 5th Rdition, 2013,

REFERENCES BOOKS

1. Hydraulic Machines by K Subramanva, Tuta MeCGrawHil]

Oxtiord UniversityPress
c-LEARMNG RESOURCES

2. Fluid ."h'ln!hunil.:s and Machinery by €5 P.Ojha, B. Bermidisson, II|N- E?“andramnu]i.

1. Spoken Tutorial MOOC, 'Course caOpenFOAM!, 111

Rombayihttp:spoken-tutorial org’)

1. hittpazinplel aein‘courses! | | 2105206
3. bittpsz/inptel o inkewword search resule php?werd=hydraulic

Manufacturing Technology I Lab

Objeciives:

their censtruction features and ﬂ.{mm

L-T-P
0-0-2
PWVIELAST




To study and practive the various aperations that cun be performed in castin , forging, sheet
metal working, and powder metallurgy cte, and to equip with the practical knowledge required in
the core indusiries,

List of Experiments: (At least 8 of the following)
Minimum eight experiments out of the following along-with sluchy of the machines ‘procesyes

. Design of pattern for w desiredcasting.

- Pattern muking with properallowance.

- Making a mould {with core) snicasting.

- Sand testing methods (at least one, such as grain fineness numberdetapmination)
- Injection moulding withplasiics

. Foarging - band forgingprocesses

. Forging - power hammer siudy &operation

R. Tube bending wilh the use of sand and on tube bendinpmic.

9. Press wark experiment such as blanking/piercing, washer, makingete,

10, Wire drawing/exmzion an solimaterial.

11. Rolling-experiment,

12, Bending & springback.

L3, Powder metallurgyexperiment.

l4, Any other suitable experiment vn manufacturing seience ! processflechnique.

| 5% Molding and Casting of Polyurethaneparts.

16*. Metal Forming (Upsetting & Extrusion) |

=8 Or LM s L B e

Course Outcomes: | H
Upon completion of this course, the students will able to demonsirate and learn the working
principle ol different manwfacturing processes, wed for the fabrication of the ahjects,

Fluid MachinceryLab

[-T-P
0-0:2
MEL454

Minimum 07 experiments out of the lillvwing along with sludy of the machines and processae

1. [mpact pf Tel experiment.

2. Experiment on Peltonwhes],

3. Experiment on Francisturkine.

4. Ixpenment on Kaplan turbine.

3. Experiment on Reciprocstingpump.

6. Experiment on centrifupalpump,
4. Experiment on HydrauliclackPross }/ 1)
8. lxpenment on HydeaulicBrake '

¢ ,-—:'_:_
%, Exaperiment on HydeaulicRam F .:':'i:: I'iT i
Ill]_ I:;IU'\-\..I::f tm’ﬂuﬂh yjﬂit l.:er |'|:r waner [JUT:'I]'IIHE.:- l&'lLi'l'L"[fllFJ.r'IT q‘ﬁ leﬁf ﬁ-"__.-'"-... !
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T Anyothersuitableex periment‘testrigsuchascomperison deperformance!
chilferent types of pumps andturhines,

12, Txperiment onCompressor

13. Experiment for measurement of drag and 13 an aeroloil in windtunnel

Computer Aided Machine Drawing Il Lah

L-T-P
0-0-2
MEC 413
Dhbjectives:
Ta provide an gverview af how computers can be utilized in mechanical component design,
Note: All drawing confarms o BIS Codes.

Introduction: Comventional representation of machine compaonents and matenials, Conventional
representation of surface finish, Roughness number svmbal, symbols of Maching elements and
welded joints, Classilication of Drawings: Machine drawings, Production drawing, part drawing
and assembly deawine. Intreduction o detail drawing and hill of materials (BOM).

Limits. Fits and Tolerances: General aspects, Nominal size and basic dimensions, Definitions,
Basisof fit or limit system, Systems of specilying rolerances, Desigmation of holes, Shatts and

fits, Commonly used holes and shafts. List of Standard Abbrevistionused.
| !

el
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Part Modelling: Introduction w part modalling of simple machiae cormponants using ahy 30
software(like CATIA, PROE, UGN, Auwodesk Tnventor or SOLIDWC JRES) covering all

commands’ fealures to develop a part model (Minimum 24 machine components need fto he
developed). '

Part Modelling & Assemblics oft Mummer Black Bearing, Machine Vice, Serewy Jack, Lnpine
Stuffing box, Lathe Tailstock, Feed Check Valve znd Rams Bottom Safety Valve,

Course Outeomes:
Upon completion of this course, the students can yes computer and CAD saftware For Junu:h:l!jn )
mechanical componcnts.




APPLIED SCIENCE & HUMAMITIES
SYLLABLS -20258-27

UINIVERSAL HIUMAM VALUES
SEMESTER -IV .
| Sub Code | Mo of Credits | TNo. of lecure|Total |no. of | Exam || Credils
| | howrs! wesk | contact hours Duratian :
| APTT | L| || p i) s 03 4z o3 03 |
o3| [oo[[ [oo [ | | . L] |
|
{Yhjectives: |
1. To help students distinguish between values and skils, and understand the mowd, basic guidelines, conteqnt and

prossss of value education,

2. Tw help smdentz initiate a process of dialog within tremselves o koow what thoy *really u-iup L1 be™ in thedr i
and prolession _

1. T help studenis understund the meaning of happiness and prosperity for a human being, |

4. To facilitate the students to understand harmony o all the levels of human living, and live |accordingly. 5. To
facilitare the students in applving the understanding ol hammony in exisrence in their profession and lead an ethical
life '

C ; Conient [ Contact Hjurs
UNIT-1 Course Introduction - Need, Basic Guidelines, Content and Process I l
for Yalue Education : L L
Understanding the need, basic puidelines, content snd process for Value
Fducation, SelfExploration-svhat is it? - its content and pracess; FMHatural
Acceptance” and Experiential Validation- as the mechanizm for self exploration, i
Conlinucus Happiness and Prosperity- A look ar basic [luman Aspirations, Right |
understanding, Relationship and Physical Facilitics- the basic requirements  for
fulfillient of aspirations of every human being w 4 their correct priority,
Linderstanding Happiness and Prosperity enrectly- ceritical appraisal of the
current scenario, Method o fulfill the abuve humean sspieations: understanding
and living in harmony al varions levels, ) 1 | _
UNIT-2 Understanding Harmony in the Human Being - Harmany in Myself | 0%
Undarstanding human being as 4 vo-existence of the seatient *I* and the toalerial
“Boudy”, Understanding the needs of Self (*I) and *Bady’ - Sukh and Sovidha,
LInderstanding the Body as an instrument of 1" (1 being the doer. seer and

enjoyer), Understanding the characteristics and activities of *I' and harmhany in
1. Understunding the harmony of | with the Dody: Sanvem and Swasthya; .

erwrect appraisal of Physical needs, meaning of Prosperity in detail, Programs to
ensurs Sanyam and Swasthva _ ) 1 1R

UNIT-3 Understanding Harmony in the Family aud Society- Harmony in 08
Human-Homan Relatioaship _
Understanding harmony in the Family- the basic wnit of human interaction :

Understanding values in human-human relationship: meaning ol Nyaya and

program for its fullillment o ensure Ubhay-tripti; Trust (Vishwas) and Respect

(Summan) as the toundational velues of relationship, Understanding the meaning

of Vishwas, Difference between intention and competence, Understanding the

meaning of Samman, Difference between respect and differentiation: the other
salient values in relationship, Undersanding the harmony in the socicty (socisly
being an extension of family): Semadhan, Samridhi, Abhay, Sah-nstitva as
comprehensive [Teman Goals, Viswlizing a universal harmonious order | in

SO iy Undivided Society (AkhandSamaj ). [Iniversal Creder

_{SarvabhaumVyawastha }- from family 1o world family! _ ¢
UNIT-4 Understanding Harmony in the Matwre and Fxistence - Whole
eaistence as Co-gxisieace |
Undsrstanding the harmony in the Nature, Inferecooectedness and mutual

08
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Fulfillment among the tour srders of naure- recyelah iy and sell-repulation in |
nature, lJn-:!n:r-a:nm:llng Existence as Cuo-existence (Sab-astitva) of mutually
inreracting unirts in oll-pervasive space, Holistic perception of hamany at all
levels of existence. : .
UNIT-5 Implications of the above Holistie Understonding of Harmony on 05
Professiunul Lthics /|
Matural acceptance of heman values. Definitivencss of Ethical Human Conduet,
Basis for Humaoniste Edeewtion, Humanistic Constisution and  Huemanistic
Universal Order, Competencs in Prafessional Crhics a1 Abiliy o wiilize the
professional competence for ausmenting universal boman ooder, B) Ahility o
wenkily  the scope and characteristics of people-fricodly and eco-Friendly
production systems, technologizs and manepement modsls, Case studiss of
tvpical helistic technologies, management modsls and production systems,
Stratogy for transiion from the present statc 1o Universal 1Tuman Order: 2) At che
level of individual: a5 secially and ecologically responzible  engineers, |
technologists and managers, by AL e level of socieny: as mutually enriching
inafitutions and wreanistions.

Course OQutcome: On completion of this course, the studeats will be ubls tn
| Understand the sigmbicance of valne inputs in a classroom, distinguish betwesn valuss pod skills, understand
the need, basic guidelines, content and process of value educution, cxplore the meaning of happincss and
prusperity and do a corrsct appeaisal of the current scenario in the soeiety _
2. Distinguish between the Self and the Body, understand the meaning of Harmony in the Salf tha Co-existence of
Self and Body,
3. Understand the value of harmanious relationship bascd on trust, respect and other namrally acceptable feelings
in hiwman-buman :n:]ahun:»hlpﬁ and explore their role in ersuring a harmonions society
4, BInderstand the harmony in nalure and sxistence, and worl put their mutually fulfilling pasicipation in the
Mio ire,
5. lpistinguish between ethical and unethicsl practices, and start porking ot the steategy 1o aptualize 2 harmonions
chvirortment wherever they work.

Textl Buooks:
L. R R Gaur, R Sangal, G P Bagaria, 2009, A Toundution Courss in Hucnaes Values and [Professional Btluics.

2. Komari Swera, [ Sangeetw, M. Pratibha, 20235, [Muman Values and Ethics, Bluepen Intermnational

Publishers.

References:
L. Tvan Tllizh, 1974, Energy & Equity, The Trinity Press, Worcester, and Harper Collins, IS4
2. BT, Schumacher, 1973, Small s Deautiful: & study of economics as if people mattoed, Blond & [hriggs,
Hritaimn.

3. Bussan George, 1976, How the Gther Half Dies, Penguin Prass. Repeinted 1986, 1991
4. Donella H. Meadas, Dennis 1., Meadows, Jorgen Randers, William W, Behrens 111, 1972,
Club of Rome’s report, Universe Hooks.

3. A Magraj, 1998, Jeevan Vidya EkParichay, Divea Path Sansthan, Ameckantuk.
. P L Dhar, RR Gaur, 19%), Science and Humanism, Commonwealth Puhlishers,
1A N Tripathy, 2003, Human Yalues, New Age Intemational Publishers.

8. SubhasPalekar, 2000, How to praclice Natural Farming, Pracheen (Vaidik) KrishiTantraShodh, Amravai, 9. E
Li Seebaner® Roberl L. Berry, 2000, Fundamentals of Cthics for Scicntists & Enginsers | Oxford Univers ity Press
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