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* Engineering Mochanics: Dynamiss J.L Meriam , Wiley

3. Engineering Mechanics: F L Singer
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L-T-p

3-0-0
MET301
COURSE OBJECTIVES:
I To learn about work and heat internctions, and balance of energy between system and its
surroundings.

1 To learn about application of | liw to various energy conversiondevices.

3 Tnnmhnﬁﬂnmhnmﬂmufwhﬁmuhmhwmm
4, Tﬂmﬂuﬂdhmmmmﬁnuﬂm-mqhﬁll laray

limitations on energyconversion.
Modlue |

Pmﬂwﬂhm:ﬂiyﬂugnﬂhﬁum,ﬂmku&h-ﬂinm}.ﬂu
hﬂ;ﬂﬂip.ﬂﬂp.hwnfmmdﬁgmmnfmhmnﬂrmnﬂﬁﬁ
work.

Zeroth law of thermodyaamics: Concept of Temperature and its’ measurement, Temperature
scales. 8(L)

Module 11

Hrﬂhnrm_lmFiuLNhﬂme-Duiuﬂmuf:mlnﬂﬂ
equation for a control volume; Steady state steady flow processes inchuding thromling: Examples
ufmdrﬂnwlhﬂnutﬂuﬂymmdﬁdyuﬂuﬂwlhwm
for system and controf volume. Limitations of first lsw of thermodynamica, PMM-1. Steady flow
systems and their anmlysis, Steady flow cnergy eguation, Boilers, Condensers, Turbine,
Throtiling process, Pumps stc. L)

Modube 111
Second law of thermodynamics: Thermal reservoirs, Energy conversion, Heal engines,
Efficiency, Reversed heat engine, Heat pump, Refrigerator, Coefficient of Performance, Kelvin




mmcmmdmmawm.mﬂmm
statements. Reversible and irreversible processes, Camot cycle and Camot engine, Carnot
theorem and its corollaries, Thermodynamic Temperature Scale, PMM-1].

lmwtmwr.ﬂmﬂiw.ﬁmpyEWﬂmmm&m
thermodynamic processes, Tds equaticn, Principle of entropy Increase, T-5 diagram, Statement of
the third law of thermodynamics. 8(L)

Module I'V

Availability and [Irreversihility: Available and unawailsble energy, Awailability and
lrreversibility, Second law cfficiency, Helmholtz & Gibb's function

Thermodynamic relations: Conditions for exact differentials. Maxwell relations, Clapeyron
equation, Joule-Thompson coefficient and Inversion curve. Coefficient of volume expansion,
Adisbatic and Isothermal compressibility. Bi(L)

Module V

Pure substance, Property of Pure Substance (steam), Triple point, Critical point, Saturation
states, Subcooled liquid state, Superheated vapour state, Phase transformation process of water,
Graphical representation of pressure, volume and temperature, P-T, P-V and P-h diagrams, T-S
and H-S diagrams, use of property dingram, Dryness factor and i's measurement, processes

involving stearn in closed and opensystems. BiL)
Course Ouicomes:
1. After completing this course, the students will be able to apply energy balance to systems
and fssurroundings.

1 Students can evaluate changes in thermodynamic properties ofsubstances.
1. The students will be able to evaluate the perfermance of energy conversiondevices.
4. The students will be able to differentinte between high gmde and low-gradeenergies.

Hooks and References:

1. Basic and Applied Thermodynamics by PK Nag, MCGRAW HILLINDIA.

1. Thermodynamics for Engincers by Kroos& Poter, Cengagelearning.

3. Thermodynamics by Shavit and Gutfinger, CRCPress.

4. Thermodynamics- An Engineering Approach by Cengel, MCGRAW HILLINDIA.
5, Basic Engineering Thermodynamics, Joel Pearson.

6. Fundamentals of Engineering Thermodynamics by Rathakrishnun PHI.

7. Engineering Thermodynamics by Dhar,Elsevier.

8. Engineering Thermodynamics by Onkar Singh, New Agelnternational.

o, il



Material Sclence

L-T-P
310
MET302
COURSE OBJECTIVES:
Understanding of the correlation between the intermal structure of muterials, their mechanical
properties and various methods to quantify their mechanical imegricy and failure criteria.

E;h.- Importance of materials, historical perspective, Future aspects of engineering
Crystal Strueture: brief on BCC, FOC and HOP Structures, coordination number and
o e S s s T g et
mmmm-ﬁw Properties, Composition and uses of Grey cast
iron,malleable iron, SG iron and steel, copper alloys-brasses wnd bronzes, Aluminum alloys. 8(1.)

Module 11

Mechanical Behavior: Stress-strain diagram showing ductile and brittle behavior ofmaterials,
mechanical properties in plastic range, yield strength off set yield strength, ductility, ultimate
tensile strength, toughness, Hardness Tests,

Fracture Creep Fatigue: Fructure: Type |, Type 11 and Type 1l Creep: Description of the
phenomenon with examples. Three stages of creep, creep properties, stress relaxation. Fatigue:
Eufﬂuﬂﬁﬂawhﬂﬂhufhﬂ“mﬂhhww

Module 111

Solidification: Mechanism of solidification, Homogenous and Heterogencous nucleation,crystal
growth, cast metal structures. Phase Disgram [ Solid solutions Hume Rothary rule,
substitutiona | and interstitial solid sohutions, intermediate phases, Gibbs phaserule.

Phase Diagram: Construction of equilibrium disgrams invo lving complete and partialsolubiliny.
iron carbon equilibrium diagram description of phases, solidification of steels and cast irons.8(L)

Maodule I'V

mrmﬂmmmmﬂhmwmmm
tempering, Martempering. Austempering, Hardenability, surfbce hardens methods  like

mmmmmmmmmm B(L)

Module ¥

Composite materials: Definition, classification, types of matrix msterials & reinforcements,
Ceramics: Structure types and properties and applications of ceramics. Mechanical! Electrical
behavior and processing of Ceramics.

Plastics: Various types of polymers/ plastics and its applications. Mechanical behavior and
processing of plastics, Future of plastics. ntroduction w Smart materials &Nano-materinls and
their potential applications. 8(L)

S ,,u:?mr;
> P




Course Outcomes: After taking this course students should be ableto:

o
<02

co3
CO4
COSs

Reference Books
- Introduction to Material Science for Enginecrs™ by J FShackelford

—

Identify crystal structures for various materials and understand
the defects in suchstroctures -

Know the various properties like mochanicat and electrical of various
materials.

Know the varioes types of materials used inengineering.

Know how to increase the strength ofimaterials.

Select materials for design andconstruction.

L Materials Science and Enginecering: An Introduction” by Wilkiam DCallister
1. Fundamentuks of Materials Science and Engincering: An Integrated Approach™ by

William
A Texthook of Material Science™ by R KRajput
Mmsdumﬂhﬁmﬂmgy’hyﬁ‘fkﬂmmyn

Material Science by KMCGupta GW@#W

Poa s




B(L)
its contro ],

luyer, separation and

layer, laminar syb-

turbulent boundary



LAWUTFIIHMFHHMMH Bansal, i
Publications (P) Limited, 10th Edition. 2018, e i T
2. A Teuboak of Fluid Mechanics and Hydraulic Machines (S Units Rajput

) Er. RK. - g,
mm;mmw 5th Edition, 2013,

L. hitp/fwwow. nptelvideos in/201 2/ 1/ fluid-mechanics. htmi
2. https://nptel.ac. in‘courses/1 12105171/
3 mrmwm_m#wm
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Material Testing Lab
COURSE OBJECTIVES: L-T-p
O=0s
To understand the principles and performance characteristics differ=nt materials.
To know sbout material properties.

Experiments on Materinl Testing

|. Strength test (Tensile/Flexural /Compression) of & given mild steel specimen on UTM with
full details and stress versus strain plot on the machine.

2. Impact test of a given mild steel specimen on impact testing machine like Charpy, lzod or both.

3. Hardness test of'a given mild steel specimen on using Rockwell and Vickers/Brinell testing machines.
4. Fatigue test of a given mild steel specimen an fatigue vesting machine.

5. Creep test of a given mild steel specimen on creep testing machine.

6. Study of NDT (non-destructive testing) methods like magnetic flaw detector, ultrasonic

flaw detector, eddy current testing machine, dve penetration tests.

7. Torsion test of a rod using torsion testing machine.

B. Spring index test an spring testing machine.

9. Experiment an deflection of besm, comparison of sctual measurement of deflection with

dial gauge to the calculated one, and or evaluation of young's modulus of beam.

COURSE OUTCOME

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

Perform the strength test of & given mild steel specimen on UTM

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

Perfoorm Hardness test of given specimen using Rockwell and Vickers/Brinel! testing machines.
Perform Fatigue test on fitigue testing machine. -
Perform Creep test on creep testing machine. / = o

. * %




Fluid Mechanics Lab

L-T-P
0-0-2

MEL354
HntmEmmmmumuhuﬂTmﬂmﬂuﬁn:

I-an&mmmmmw“ﬂmwnh

2 Tndﬁnmhhmdﬁuhpﬂnwﬂn:nrlﬂmmunn determincthe
mhﬂmhﬂhmﬂﬂumhnﬂﬂuudﬁnm
J.Tn:hnnrﬂiumndmyﬂnwiﬁunfthmufﬁhp%
Reyvnoldsnumber,
4.Tnmﬂuﬂn|thu'ndmm¢vrhhnnfﬂwm-ﬂﬁuhﬂdhﬂurm
Revnoldsnumber.
S.Tnﬂlﬂuﬁlhdﬂﬁrndﬂyhutﬂhunﬂhmﬂﬂhhuufmm
Reynoldsnumber.

6. Tuhwlﬂnw-uuhw&mhnm
?.Tamuumumm-wmmmummhmmmm
number.
E;Tﬂ%ﬂlﬂhﬁfﬂ%hl#lﬂdlﬁﬂhmhmwmﬂt
velocity profile
E.Tuﬁthhhnfﬁhhnﬁmr.‘rhwhhnhwhmﬂm
Iﬂ,TuIHyhmmiﬁuhmﬂhMIhphlﬂhhﬂqh
boundary layer thickness,

11, Tnmwhﬁnhﬁvmﬁmﬁl
II.Tum&nﬁhnhlmhm

13, To determine the head loss for & sudden Contraction ﬂ"'-/?
B
ty 9



Machine Drawing Lab

LT-p

Imtroduction (1 drawing sheet)

{fo




mmcﬁmﬁnurm Principles of drawing, 1S codes formachine
dmhq.mh.npﬂﬂlhhmﬁunlhﬂ.w

Keys and Cotters and Pin joint (| drawing sheet)
Types of keys, Cotter joint or Knuckle joint

Shaft Couplings (1 drawing sheet)
introduction, Eiﬂﬂﬂnphﬂrl’hﬁhmmlh‘

Riveted joints (| drawing sheet)
Introduction, rivets and riveting, Types of rivet heads, Types of riveted joints, Boiler joint

a_*nq-h.umnhgﬂuu-]
IME&MMWH

Froe hand



THERMODYNAMICS LAB

LT-P
0-0-2
MEL352

thTuMhMHMﬁmhﬁn-dngm

List of Experiments: (At least 8 of the following)

Study of Fire Tubeboiler,

Study of Water Tubeboiler.

Study and working of Two stroke petrolEngine,

Study and working of Four stroke petrolEngine.
Study and working of twe stroke DieselEngine.
Ehdy-ﬂmnﬁugnfiumﬂhﬂm
Determination of Indicated H.P. of 1.C. Engine by Morse Teu,
Prnp-nhhﬂhhm“ﬁrﬂhﬂﬁmhm
- Preparc the heat balance sheet for Petrol Engine testrig.
In Study of Velocity compounded steamturbine.

I'1. Swudy of Pressure compounded steamturbine.

12. Study of Impulse & Reactionturbine.

13. Study of steam Enginemodel.

I4. Study of Gas TurbineModel.

Coarse Dutcomes: The students who have undergone the course will be able to identify various

peoperties of system. P
ot =

e R R



ENVIRONMENTAL SCIENCE

Module |
Mmdmh:mmmum

anuHhﬁmﬂhanm S(L)
Module 11
Ecosystem: Emimm-iﬁﬂhnfm food chain food web
ﬂmemdemﬂthM} &{L)
Module 111

Soil pollution, Solid waste management. S(L}

Module V
Environmental Protection: Environmental Laws, Role of adividual and NOG's in
environmental protection, Sustainable development, 6(L)

Course Outcome:
mlrmmm&mmwmm in practical applications.
C02: The knowledge gained will lead to pollution free environment

CO3: The current environmental issues can be handled in better way.
Eﬂl:ihhnwhhnnfﬂaﬂmﬂhdhmwm
EDﬁ:WMﬂMhﬂhwﬂlhﬂmmlﬂlmmm

References:
L WIHMJMMIFMWFH.MM



2. Cunninghum, W. P., Cooper, T. H., Gorhani, E and Hepwarth, M.T 2001,

3 “.T.ﬂ.hmml}mdﬂﬂq,‘ﬂ'ﬁm
4. Sharma, B. . 2009, Eavironmenitd] Chemistry, Godl Publ House,

5. Trivedi, R. K. and P. K. Goel. Introduction to sir pollution, T)




Applied Thermodynamics

L-T-p
3-1-0
METS01
Course Objectives:
I*Tnhnlhuﬂlhhmh;mudiﬂi‘ value of fuels.
-Tnh-ulhuuludwu:iuurﬁ-ﬂnwndm—wmh
J-Tahunﬁ:ﬂuupnmwmhuy.
4 To analyze the performance of steam turbines,

Module |
Introduction to solid, Huuﬂmﬁnhnﬂhﬂmf.mwuﬂﬂb First law
analysis of combustion reactions. Mnﬂmmmmh. B(L)

Module 11
Vapour Power cycles:




Muodule Vv
&Tﬁhmmmmmhmhﬂpmmm
cveles with mlhnmmdmudhhmnﬁhﬂjnm.ﬂumﬁhmm
Polytropic efficiency. Devintion of actenl cycles from ides) cscles. L)
Course Outcomes:
L mmtmhmﬂmnlmmwnfnm
practical power cycles and heat pumpeycles,
1. They will be able 10 analyze energy conversion in various thermal devices such as
m&mmm“mmmwm
) Mﬂhﬂhm“ﬂm&m&nmﬁ;hhﬂtmﬂdmmm

Books and References:

5. Sonmag, R. E, Borgnakke, C. and Van Wylen, (. J., 2003, 6th Edition, Fundamentalse!
Thermodynamics, John Wiley andSons.

6. Jones, J. B. and Duggan, R. E., 1996, Engineering Thermodynamics, Prentice-Hall oftndia
7. Maran, M. J. and Shapiro, H. N., 1999, Fundamentals of Engineering Thermodynamics,
John Wiley andSons.

8. Theory of Stream Turbine by WIKearton.

ﬂéy’?
e




Strength of Material

L-T-P

MET402
Course objective
I Tum*hhhdumqﬂnﬂ;ﬁ:tﬁnfﬂqhqm-
1 Tuﬁwwnhﬂiynnﬂmhhm-ﬂdlhuﬂnunarnuum
under external losdings.
. 5 Tuﬁenﬁ&yhﬂhhﬁwh#nfﬂq&ufﬂhhmm
applications and design problems.

muﬂmmmm-ﬂmhmﬂm
stresses on inclines sections, state of plane stress,

mwmﬂmmﬁmm’lmﬂqhmmmﬂm

of stress & strain, equilibrium equations, generalized Hook's law, Thermal Stresses B(L)
Module 11

Stresses in Beams: Pure Bending, normal stresses in beams, shear stresses in beams due to
transverse and axinl loads, composite beams

Torsion: Torsion combined bending & torsion of solid & hallow shafts, torsion of thin walled
tubes. 8(L)




Module V

Thin cylinders & spheres: Imroduction, difference between thin walled and thick walled
pressure vosscls, dhin walled sphoros and cylinders, hocp and axial stresses and strain,
volurnetric stein.

Thick cylinders: Radial, uxial and circumferential stresses in thick cylinders subjected to intermal
or external pressures, compound cylinders, stresses in rotating shaft and cylmders. B(L)

Course outcome:
1. Analyze and design structural members subjected o tension. compression, torsion, bending
and combined stresses using the fundamental concepts of stress, strain and elastic behavior of
materiaks.
2. Utilize appropriate materials in design considering engineering properties, sustainahility, cost
and weight.
3. Perform engineering work in accordance with ethical and economic constraints related (o the
design of structures and machinc parts.
Books and References:

| Mechanics of Materials by Hibbeler, Pearson.

2 Mechanics of material by Gere, Cengagel carning
3. Mechanics of Materials by Beer, Jhonston, DEwolf and Mazurck, MCGRAW HILL

INDILA
4 Strength of Materials by Pytel and Singer, HarperCollins
"’7
P

¢ Strength of Materials by Ryder, Macmillan
I
)k C@’ ;



Manufacturing Technology |
L-T-P
310
" METa03
Course Objectives:
To impart hasic knowledge and understanding about the primary manufacturing processes such
as casting, joining, forming and powder metallurgy and their relevance in current manufacturing
indusiry: To introduce processing methods of plastics

Module |

Introduction: Importance of manufacturing. Economic & technological considerstions in
manufacturing. Classification of menufacturing processes, Muterials & manufacturing processes
for common iems. Metal Forming Processes: Elnstic & plastic deformation, yield criteria
(Misea" and Tresea's). Hot working versus cold working, Analysis (equilibrium equation
method) of Forging process for load estimation with sliding friction, sticking friction and mived
condition for slab and disc. Work required for forging, Hand, Power, Drop Forging. I0{L)

Maodule 11

Metal Forming Processes (continwed): Analysis of Wire'strip drawing and maximum-
reduction, Tube drawing, Extrusion and its application. Condition for Rolling force and power in
rolling. Rolling mills &rolled-sections. Design, lubrication snd defects in metal forming
ProCesses, 6i(l)

Maodule 111

Sheet Metal working: Presses and their classification, Die & punch assembly and press work
methods and processes. CuttingPunching mechanism, Blanking vs. Plercing. Compound vs.
Progressive die. Flat-face vs Inclined-face punch and Load (capacity) needed. Analysis of
forming process like cup/deep drawing. Bending &spring-back. 61}

Module IV

Casting (Foundry): Basic principle & survey of casting processes. Types of patterns and
allowances. Types and properties of moulding sand, sand testing. Elements of mould and design
considerations, Cuting, Riser, Runnes, Core. Solidification of custing, Sand casting, defects
&remedies and inspection. Cupola furnsce. Die Casting, Centrifugsl casting, Investment casting,
Continuous casting, CO2 casting and Stir casting etc. BL)

Module V

Unconventional Metal forming processes: |nconventional metal forming or High EnergyRate
Forming (HERF) processes such as explosive forming, clectromagnetic, clectro-hydranlic
forming. Powder Metallurgy: Introduction to Powder metallurgy manufacturing process.
Application and, advantages. Jigs & Fixtures: Locating & Clamping devices & principles. Jigs
and Fixtures and its applications.

Manufacturing of Plastic components: Review of plastics, and its past, prosent & future uses,
Injection moulding. Extrusion of plastic section. Welding of plastics. Future of plastic & its
applications. Resins & Adhesives. LML)

“‘%,\-\W/




Course Uuicomes:

To impart knowledge on bulk formingprocesses

To provide understunding of various sheet metal forming and processing ofplustics.
To provide insight ino sand casting and mtroduce other CAstingproceices

To make the students understand fundamental ofcasting

Upaon Completion of this course, students will be able i illusirate the conceptand
apphication of powder metallurgyprocess

Text Books:

|. Manufascturing Technology Part | and Part (1, - PN. Rao,McGraw-Hill

1. Manufacturing Science — A. Ghosh and AK. Mailik, Affiliated East-WestPress

3. Manufucturing Processes for Engineering Materials, - S. Kalpakjian, and Steven RSchmid,
Pearson Publication, S®Edition

4. Fundamental of Modermn Manufacturing, MP. Groover, Wiley Publication, 3™Edition
Refe remces Books:

1. Principles of Foundry Technology, Jain, McGirmw-Hill

1. Production Technology - RLK. Jain KhannaPublishers.

1. Manufacturing Processes- JP Kaushish , PHIPublication

4. Manufacturing Processes- HS Shan, PearsonPublication

5. Production Technology - PC. Sharma, S, ChandPublication
6. Process & Materials of Manufacturing — R.A. Lindburg, PearsonEductaion

A P e




Fluid Machinery

L-T-P
i1
MET404
Course Objectives:
1. Ta ﬁwmﬂw*
2. Ta impart the knowledge on pumps andoarbines.
1. Tointroducethoconceptsoftheworkinganddes gruspectsothydrulicmac hineslike
turbines and pumps and theirpplications.

Module 1

Introduction:

Classification of Fluid Machines & Devices, Application of momentum and nmrp!ul’
momentum egquation to flow through hydraulic machinery, Euler's fundamentalequation.
Impact of Jet: ;
MNwmnfﬂmlhﬂ-ﬂMMMIMM].

and efficiency caloulations, Governing of Pelton wheel, 8L}

Maodule [1

Reaction Turbines:

Francis und Kaplan turhines, Constructional details, Velocity triangles, Power and
MEMMHmMﬂMHMWﬂ
Mhﬂ,ﬂﬂqﬂu“?ﬁnﬂ:ﬂﬂhhﬁhﬂmm
8(L)

Module I

. : Y
Classifications of centrifugal pumps, Vector diagram, Work done by impellor. Eﬂ'ifm:u of
Wmmmmtmmmm;

Module IV

Pusitive Displacement and other Fumps: !
m,mm-ﬁﬂrdmdmwwﬂﬁuur
scceleration, air vessels, Comparison of centrifugal and reciprocuting pumps. Positive rotary
pmﬂuﬂ?mnmmm B(L)
Module V

Hydraulic sccumulator, Special duty pumps, Hydraulic intensifier, Hydraulic Press. hydraulic
crane, hydraulic lift, Theory of hydraulic coupling and torque converters, Performance M



characteristics.

Water Lifting Devices: H}ﬂlﬂﬂﬂm}qﬁmﬁmm. hydraulic torque converter, air ifi
pump, jet pump. 8L

Course Qutcomes:

Ahﬁﬁﬂ;mmﬁhﬂﬂhﬂm:

1. mwmmwupﬂmummdm whapes, either stationary
OrmOVing.

3. Analyze the performance charscteristic curves of hydraulicturbines.

4. wwmﬁnunfmmﬂrmﬂnmdw
analvee therperformance

% Umhhmmﬁmmhﬂﬂwml
systemns and fluidics.

TEXT BOOKS
L Arﬂﬂdnﬂmmwmmumm RE.
mmmmmmwm
1 nm“mﬂrﬂmmﬁ]&.ﬂl
Rajput, S. Chand Publications & company Ltd., Revised Sth Edition,2013.

REFERENCES BOOKS
l.wmw;meM
3. Fluid Mechanies and Machinery by C.5.P.Ojha, . Bemndisson, PN, Chandramoul:,
Oxfised UniversityPress

o LEARNING RESOURCES

1. WTWHMMM&H. T
Bombay(http://spoken-tutsrial org/)

2. https://mpteLac. infeourses/| 12105206/

3. mﬂminw_mh_mwww

¥t




14: Any uhmiﬂhﬁqnhnlm manufacturing science | processitechnigue.
15* Molding and Casting of Polyarcthane parts.
iﬁ-,mmmnmm

i demcnstrate and learn
u mwlﬂhnﬂftumﬂ!m‘-ﬂlﬂhh
MF:mttI princ iple nfmm;:mudhﬂl

rj



L-T-P

o ge ~d B L B L
i

10, Study through visit of any water pumpingstation/plant
. Wﬂmr
different types of pumps andturbines.

12. Experiment onCompressor
13. Experiment for measurement of drag and it on acrofoil in windtunne|

¥ gl

0ot
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Objectives:
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Mote: All drawing conforms o BIS Codes.
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