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Cluss, given thal po Componend shill exceed meore fhan 20 muans,

Ciurse Educatiomal Objectives (CEDs):
(&) To understand the design methodelegy for machine elements;
(B} To analvee the forces acting mm a mnchine elemen,
(C Apply snimkle desien methodalogy,
(B Tounderstand the variows standards snd methisds ol sandardizion.
(B}, Tompply the coneept of parumetric design and validatson by sirength analyyis.

Course Dudeomes {C0ks):
Heuident will be able o

Understand the design concepts of vancss maching elsments,

Cheain thee varvions ypes of springs,

Dresig the shafls and couplings.

Chesign the threaded and weldsd joints,

Undersiand the goneapits of bearing lubvication and design the jourmasl hearings.

=

S5yllubus

Unit -1

Intreduetlon: fnroduction to Design process, Design conviderutions, engineering molorials properties
and processes of their selection, BIS deslgnation of steels, manufacturing considerations in design,
Rending and Torsienal stress equations, Impact and Shock losding, Stress concentration factor, Size
achor, Surfuce limits foctor, Design stress,

Umlt -11

Fatlgue strenpth aod design of springs: Voriable and cyclic lowds; Faigue Strength, Endursnce
limit, 5= N Curve, Soderberg, Gerber and Goodman equations, fatigue fmlure, design consideration in
[sfigue, classification and spring matecials, Spring end formution, Design of helical compression
springs, helical exiension springs, torgion spongs, laminated springs, Profective coalings, Equiluesd
slreas b gpeing leaves. Multi - leal $prings. Surge in springs, nipping and shot peening.
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MhiaNs, keys and couplings: Shafts design on strength basis, torsional ngadity basis, ASME codes for
ahnfe, Keys and coner design, Flat and square keys, Splines, Rigid and flange couplings, Flexible

gl bruges

Uit -1V
Theended und welded joints: Forms of threads, basic (ypes of screw Tastenings, 150 metric screw

thrwads, eccentrically loaded bolied joints, Torque requiremsnt Tor boll fghtenng, Fluctuatinns |oods
on bolled joints, fasteners, Joints with combined stresses. Power surews, Foroe mnalysis. Collor
frietion, DXferentin and compound screws design. Types und strength of weld joimis subjected 10
bending and Nuctuating loads, cotter and knuckle joints, welded jodnds, different types welded joints

aal thalir doxign sepects

Unli - ¥

dJaurnal Dearing: Types of lubrication, viscosity, hydrodynamic theory, desipn faciors, iemperature
bl viacmily considerations, Reynold's equation, stable and unstable operation. heat dissipation and
fhermal equilibrium, boundary lubrication. dimensienless numbers, Design of jowrrml bearings,
I.l.ll"nﬂ-li:num Bearings: Types of rolling comaet beartng, bearing friction and power loss, b#ﬂl'l-rllg
{iPy; Maslinl, thrust & axial losds) Static & dynamic load capacities; Selection of ball and roller

figs; lubrlcation and sealing,

Welerence Boaks:
b, “Dhendygn of Aacihine eleriemts ||l_| Hhandart, 118 (2000 Tara Me Cireow ST Bk

i 'l:, Fhaird Eoll e,

b CMichivg Desidgn ” by RE Khwemi J. K. Gupla, (2008} Eveasia Publivhing . Hoige
i) Led Revived Edivlon

.'. wl:.ll.".lll'lﬂt' .L-:'L"Fl'll..'r.' ol - .‘-'Jhrg.."i'ﬂ.!u'..i'.ﬂ. TAH

i ‘Ilr.n.l'hrrl iif Maeidrie @ levmernts = by Sharig asd Puraliis PHEY

£ Macking Design® by Werntzell Timoty B Cengage learaing

& "Machire Dexign by Mubeen, Khanna ublisher

B Dwigm of Machioe Elerneni = by Ganesh Baby K and Seichar & TMHE

& Mochine Design " by Sharia & Agrawal; Kalaria & soms,

ﬁ:r Experiments (Flease Expand it}
virlous destgn problems as per the syllabus.
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Legends: L - Lecture; T - Tutorial/ Teacher Guided Swudent Activity; P — Practical: C - Credit;
*Teucher Assessment shall be based following components: Cuiz/Assignment’ Project/Participation in
{'luss, given that no component shall exceed more than 10 marks.

Course Objectives:
|. To enable the students to learn in detail about the various instruments available for
monitoring/measuring clectrical parameters encountered in domestic / industrial
applications,
2. Ta introduce the fundamental concepts of electrical instrumentation.

F-""-'-’-'-

Course Quitcomes:
|. Totest and calibrate ammeter, voltmeter, and Wattmeter and energy meter .
2. Leam the measurement of magnetic parameters,
1, Understand the operating principles of Energy and power meters.
4, Measure low, medium & high Resistances using suitable bridges.
5. To select proper instrument for measurement various Electrical elements

Syllubus:

LINIT 1
Measurement and erfor, Accuracy and precision, sensitivity resolution, Error & Error analysis,
liffect of temperature, Internal friction, Stray field, Hysteresis and Frequency variation &
) method of minimizing them, Loading effects. due to shunt connected and series connected
instruments, calibration curve, Testing & calibration of instruments. Galvanometers ~Theory &
operation of ballistic galvanometer, D'arsonal galvanometer, galvanometer motion & damping,
Nensitivity, Flux meter, Vibration galvanometer, Spot deflection galvanometer. Definition of
analog & digital instruments, Classification of analog instruments, their operating principle,
Operating force, Types of supports, Damping, Controlling,

UNIT 11

Different types of Ammeter & Voltmeter -PMMC, MI, Electrodynamometer, Holwire,
I:lectrostatic, Induction, Rectifier, Ferro dynamic & Flectro-thermic, Expression for control &
deflection torque, their advantages, disadvantages & error, Extension of range of instruments

using shunt & multiplier.

UNIT 11

Instrument transformers: Potential and current transformers, ratio and phase angle errors, testing

of instrument transformers, Difference between CT and PT, errors and reduction of errors,

Measurement of power: Power in AC and DC Circuit, Electrodynamometer type of watimeter,
‘onstruction, theory, operation & error, Low power factor & UPF wattmeter, Double element

= Chairperson
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aind three element dynamometer watimeter, Measurement of power in three phase circuit, one,
twi & three wattmeter method, Measurement of reactive power by single wattmeter,
Measurcment of power using CTs & PTs,

UNIT IV

Measurement of Energy: Single phase induction type energy meter —construction & operation —
driving und braking torques —errors & compensations —Testing by phantom lpading and using
R NS, meter-Three phase energy meter —In-vector meter —Maximum demand meter, Amperne
hiir meter. Potentiometer —DC  potentiometer  standardization —Lab type Crompton’s
potentiometer, application of DC  potentiometer, AC polar type and coordinate type
potentiometer, their construction and applications.

LUNIT V

Miscellaneous Instruments & Measurements; Power factor meter, Single phase and three phase
Electro-dyvnamometer type & moving iron type. Frequency meter —Vibrating reed. Resonance
type & Weston type, Synchronoscope. Ohmmeter —series & stunt type, Multi-meter, Megper &
Ratie meter. Resistance Measurement —Classification of low, medium & high resistance -
Volimeter, Ammeter, Wheatstone Bridge, Kelvin's double bridge & loss of charge methods for
ronistnnce measurement, Earth resistance measarement. Magnetic Measurement -B-H Curve,
Hysieresis Loop determination,

Tent Books:
| Electrical Measurements and measuring Instruments — by E.W. Golding and F.C. Widdis,
fifth Edition, Wheeler Publishing.
Y Flectrical & Electronic Measurement & Instruments by A.K.Sawhney, Dhanpat Rai &
LR

Reference Books:
1. Helfrick and Cooper. “Modem Electronic Instrumentation aﬂd Measurement
|'echnigues”, Prentice-Hall of India. Reprint 1988,
2. Jones, B.E,, “Instrumentation Measurement and Feedback”, Tata MeGraw-Hill, 1986,
v Golding, E.W , “Electrical Measurement and Measuning Instruments”™, 3rd Edition, Sir
lssac Pitman and Sons, 1960,

LAst of Practicals:
Measurement of low resistance using Kelvin's Double bridge

I

S Measurement of medium resistance using Whetstone's bridge

1. Measurement of high resistance by loss of charge method

4. Measurement of Insulation resistance using Megger

5. Mensurement of earth resistance by fall of potential method and verification by using
earth tester

i Measurement of power in a single phase ac circuit by three voltmeter! three Ammeter
methad

7. Calibration of a dynamometer type of wattmeter with respect to a standard,/Sub Standard
watimeier

K. Calibration of single phase digital’ Elecironic type energ".r meter.
9. Calibration of a d} namometer type of wattmeter by Phantom Loading method.
1. Measurements using Instrument Transformers.

I 1. Study of various types of [ndicating Instruments.
I"' HEESUIEHJCFI[ n:nf P‘nwnf in three phase circuit by one, two & three wattmeters.
]H’_'_—- b Re
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Legends: L - Lecture; T - Tutorial Teacher Guided Student Activity; P - Practical; C - Credit;

*Teacher Assessment shall be based following components: Quiz/Assignment/ Project/Participation in
{luss, given that no component shall exceed more than 10 marks.

Course (bjectives:
| To intraduce the students with the concept of circuit elements lumped circuits,
wavelorms, circuit laws and network reduction. To solve the electrical network using
mesh and nodal analysis by applying network theorems, analyze the transient response of
series and parallel A.C. circuits and to solve problems in time domain wsing Laplace
I runsform.

('ourse Qutcomes:
Uipon completion of this course students will be able to:
| Apply the nodal and mesh methods of circuit analysis,
2 Apply linearity and superposition concepts to analyze RL, RC, and RLC circuits in time
and frequency domains.
1, Express complex circuits in their simpler Thévenin and Norton equivalent forms.
d, Analyze circuits both in time and frequency domains.
8, Construct and make time and frequency domain measurements on elementary RL, RC,
and HLC circunts:

Ny llnbun:

UNIT I

Pewctical Voltage & current sources, Source transformations, Network reduction using Star -
Delin transformation, Loop and node analysis With linearly dependent and independent sources
far I and AC networks, Concepts of super node and super mesh. Analysis of magnetically
eoupled circuits, Dot convention, coupling coefficient, tuned circuits, Series and parallel

& pesonunce, Irequency-response of series and Parallel circuits, () —factor, Bandwidth.

Nelwork topalogy, concept of Network graph. Tree, Tree branch & link, Incidence matrix. cut
sl il e sel matrices, dual networks.

LNIT I
Translent unalysis- Behavior of circuit elements under switching condition and their
Representation, evaluation of initial and final conditions in RL, RC and RLC circuits for AC and

I excitations. Steady state analysis- Concept of phasor & vector, impedance & admittance,

LUNIT I
Nelwork Theorems for AC & DC circuits-Thevenins & Norton's, Superpositions, Reciprocity,
I‘,‘umrfmuliun, Substitution, Maximum power transfer, and Millman's theorem, Tellegen®
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theorem, problems with dependent & independent sources.

UNIT IV

Frequency domain analysis — Laplace transform solution of Integro-differential equations,
trunsform of waveform synthesized with step ramp, Gate and sinusoidal functions, Initial £ final
vitlue theorem. Network Theorems in transform domain

UNIT V

Network function & Two port networks — concept of complex frequency, Network & Transfer
functions for one port & two porns, poles and zeros, Necessary condition for driving point &
transfer function. Two port parameters — 2, Y, ABCD, Hybrid parameters, their inverse & image
parameters., relationship between parameters, Interconnection of two ports networks, terminated
twis port networks,

Text Books:

A K Chakrabarti :Circuit theory: Dhanpat Rai

Heference Books:

i e Lk B e

M.E. Van Valkenburg, Network Analysis, (PHI)

I F.Kuo, Network Analvsis,

Mittal GK: Network Analysis; Khanna Publisher

Moesereau and Jackson: Circuit Analvsis- A system Approach; Pearson.
Sudhakar & Pillai; Circuit & Networks- Analysis and Synthesis; TMH
Hayt WL & LE. Kemmerly: Engineering Circuit Analysis; TMH

List of Practicals:

I, Vernfication of Thevenin Theorsm,

2. Verification of Superposition Theorem.

Y. Verfication of Reciprocity Theorem.,

4, Venficaton of Maximum Power Transfer Theorem.
8, Venfication of Millman's Theorem.,

6,
7
N
L'

Determination of Open Circuit parameters of a Two Port Network.

. Determination of Short Circuit parameters of a Two Port Network.
. Determination of A.B, C, [J parameters of a Two Port Network

Determination of Frequency Response of RLC Seres Circuil.

10, Determination of Frequency Rt:!ij.'rnl.'l."i-l,' of RLC parallel Circuit.

QI S—
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*Teacher hssessment shall be based following componentz QuizAssignment’
ProjectParticipation i Class, ghven ten no component shall exceed more than 20 miorks.

Conrse Educational Ohjectivies (CEOsk

LANTY gadn knowledge of different types of siresses, strin and deformation induced in the
mechamical componenis dee 1o exieral loads. (BiTo studs the disiribotion of varous
siresses in the mechanicil clements wich os  beams, shalfts ete. (0} To study effioct of
various loading conditions of calumn und gain kxowledge of thoaries of fafbure.

Course Datcomes (COs):
Afler campletion of this codarse e students are eapected 10 be able o danonsrate following
know bedige, skills and smitudes. The siudents will be sble in

I:  Define omd memaorize mechanical properties of matenial & select approponie muterial for
1 given working Condigion. )

2, Explain a sirazsed, bending sress, shear stress, toqion siress, principle streases,
thin and thick cylinder, shafi, springs, colunsns and theories of failures.

3 Calcolsfe md design sroctiral membors sebjecied @0 lension, cempressis, Sorsion,
bending and combined stresses using the Fndamental concepts of stress, strom and
elasty behnvior of materinks,

4. Design of shafl arsd prEasUre wesisels,

5, Jusiify bending equstion and tersian equation and wse |t sebve the nemerscal,

Syllabus

Unit- 1 .

Iatroduction: Stress-Strain, uni-axial, bi-axial and wi-axial sresses, lensile & compressive
stresses, shear stress, Stress Struin Diagram,  Poisson’s Ratio, Modulus of elasticity, Modulus
of nigidity, Bulk modulus, Factor of safety.

Simple & Compound Stresses: Definition, Deformation due 1o self-weight, bors of warving

Vs
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saellons, coniposite sections, principle of supérposition, strain energy, TransTormalkon of siness
pdd abraln, peincipal stresses. normal and shesr stess, Mobe's circle and its application 1o
i windd three dimensional analyses, Thermal Siress.

Unle=d11

Pending and Defection: Symmeiric member, Deflection of beams, deformstion end stress,
beiding of composite séctions, Muacaslay's  method and Area moment method for deflection of
henims

Uni1y
Torsbon: Torsion of clreular shafis-solid and holkow, Strength of Shafl and composile shaif,
vombitied bending and torsion, sirain energy due 10 torskan.

Unli-¥

Columas and Theories of Failure: Buckling load, types of end conditions for column, Fubgr’s
column theory and its limitations, Rankine- Gordon Formula, Theories of failures: Maximum
peincipal stress theory, Maximum principal strain theory, maximum shear stress  theory;
miekinum strain energy theory, musimam sheor strain enecgy Theory; Applicafion of theories 1o
different materials and loading conditions.

Relerence Books:

Stremtet of Waserialy, v BE fonal, Lokl Pulficonons, Mew Delhi

Strevgth of Materials, Basavarajaiah ard Mohadevappa, Khanea Publishérs, New Delhi
Mecharnicr of Maperfals, Jooex M, Glere (3t Edition), Thamson Learning

Strength of Materiols—8 Rontamerithan, Dhonpat Ral Pwt. Lid

Mechanies of Matericls—5 5 Ranan, TME Py Lud

Strengih of Materials, Sxbramorpam. Oxford Universiny Pross, Edifion 2003

Efements of Strenpth of Materials, Timashenko amed Young Affiliored Eaxr- Wesi Press
Strength of Materialy, Singer Harper and Row Publications

Mecharios of Struciires—s, B fumnariar, Charolar Publication,

Mocharics of Margrialy, 5.C Punmia dshok Join, Aruee Jofer, Ledestiend Pahlications, New
Defhi

il ,"li.rn'nl_th i Motevials—WF Nash, Schenwen s Chitling Serles, MoGraw Hill Publicarion.,
12 Sreengih of Materials, $.5. Shavikars, Fiay Pebdishing Howe Pt Limited

List of Experiments

Perform Brinetl and Rockwell Hardness tests to find BHN and RHN for given specification,
Perform Lzod’ Charpy irpact test

Perform Fatigue test

Perform Torsion test.

To fiind teraile strength of given apecimen by tensile test on M5 and Cl using UTM.
Perform Direct/cross Shear test on MS and CF by UTM.
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Lagends: L - Lecture; T - Tutorial Teacher Guided Student Activity; P — Practical. € - Credit;
"Teacher Assessment shall be hased following components: Cuiz/Assignment/ Project/Participation in
Class, given that no component shall exceed more than 10 marks.

{ourse Objectives:

The students will be able 1o:

1. To understand sources of information required for addressing environmental challenges.

2. Toidentify a suite of contemporary tools and techniques in environmental informatics.

1. Toapply literacy, numeracy and critical thinking skills to environmental problem-solving.

Course Outeomes:

he students should be able to:
Apply the principles of ecology and environmental issues that apply to air, land and
waler issues on a global scale.

. Ievelop eritical thinking and’or observation skills, and apply them to the analysis of a
problem or question related to the environment.
. PDemonstrate ecology knowledge of a complex r:]uuurlzh.lp between predators, prev, and
the plant community.

Syllnbus:

UNIT

Environmental Pollution and Control Technologies: Environmental Pollution & Control:
('lassification of pollution, Air Pollution: Primary and secondary pollutams, Automobile and
Indusirial pollution, Ambient air quality standards. Water pollution: Sources and types, Impacts
of modern agriculture. degradation of soil. Noise Pollution: Sources and Health hazards,
standards, Solid Waste management composition and characteristics of ¢ - Waste and its
munigement.  Pollution control  technologies: Wastewater Treatment methods:  Primary,
Secondary and Tertiary.

UNITTI

Natursl Resources: Classification of Resources: Living and Non - Living resources, water
resources: use and over utilization of surface and ground water, floods and droughts, Dams:
benefits and problem. Mineral resources: use and exploitation, environmental effects of
rulmuing and using mineral resouces, Land resources:” Forest resources. Energy resources:
growing cn-:tg} nec-rji rem:nﬂhle energy source, case stuchies,

Board of Etul:l Ha%/
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LUNIT I

Keouystems: Definition, Scope and Importance ecosystem. Classification, Structure and
Munetlon of an ecosystem. Food chains, food webs and ecological pyramids. Energy flow in the
povwystem, Biogeochemical cycles, Bicaccumulation, ecosystem value, devices and carmying
papagity, Field visits.

UNIT IV

Wiodiversity and its Conservation: Introduction - Definition: genetic, species and ecosvstem

diversity. Bio-geographical classification of India - Value of biediversity: consumptive use,
wuctive use, social, cthical, acsthetic and option values - . Biodiversity at global, National and
0l levels. - . India as a megadiversity nation - Hot-sports of hiodiversity - Threats w0

hlodiversity: habitat loss, poaching of wildlife, manwildlife conflicts; Conservation of

Blodiversity; In-situ and Exsitu conservation. National biodiversity act.

UNIT V

Environmental Policy, Legislation & EILA: Environmental Protection act, Legal aspects Air
Acls 1981, Water Act. Forest Act, Municipal solid waste management and handling rules,
blomedical waste management and handling rules, hazardous waste management and handling
miles. FIA: EIA structure, methods of baseline data acquisition. Overview on Impacts of air,
witller, biological and Socio- economical aspects. Strategies for risk assessment, Concepts of
Envirenmental Management Plani EMP).

MWeference Books:
). Agarwal, K.C..(latest edition). Environmental Biology, Bikaner :Nidi Pub. Ltd.,
2. Rrunner B.C.(latest edition) Hazardous Waste Incineration, McGraw Hill Inc.
1. Clank R.S. _(latest edition. Marine Pollution, Clanderson Press Uxford (TB).
4, Environmental Encyclopedia, Jaico Pub. Mumbai,
£ e A.K(latest edition) Environmental Chemistry, Wiley Wastern Ltd.
6. FrachBharucha(2005) Environmental Studies for Undergraduate Courses by for
Liniversity Grants Commission.
K. Rajagopalan(2006), Environmental Studies. Oxford University Press.
B, M. AnjiReddv(2006) Textbook of Environmental Sciences and Technology. BS
Publication.
9, Richard T. Wright{2008).Enviromental Science: towards a sustainable future FHL
Learning Private Lid. New Delhi,
10, Gilbert M. Masters and Wendell P_ Ela (2008).Environmental Engineering and science.
PHI Learning Pvi Lid.
11, Daniel B. Botkin& Edwards A. Kellen(2008).Environmental Science Wiley INDIA
edition.
12 Anubhakaushik(2009) Enviromental Studies. New age international publishers,
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Lagendda; L. - Locture; T - Tutorial Teacher Guided Student Activity; P — Practical; € - Credit;
*Peaeher Assessment shall be based following components: Quiz/Assignment! ProjectParticipation in
L'lass, glven that no component shall exceed more than 10 marks,

Course Ohjective
| To understand the principles of land and hydrographic surveying

4, To know the gpplication of surveying in civil engineering projects
{owrse Outcomes:
Niukdents al the end of the course will be able to
|, Choose modern survey equipments to measure angles and distances
4 Exlend the knowledge to other civil engineering field
V. Anulyze and solve the problems related 1o survey

Ny llabus:

LNIT I

Traversing Theodolite, Field work checks, traverse computations, latitude and departures,
adjustments, computations of co-ordinates, plotting & adjusting or traverse, Omitted
measurements, '

UNIT 1
Trigonometric leveling: Introduction, methods of observations -~ direct and reciprocal,
vileulation of elevation of different structure using trigonometric leveling, single plane method |

douhle plane method.

UNIT I

Tuchometry: Tochometne systems and principles, stadia system, uses of analytic lens,
langentinl system, sublense system. instrument constant, field work reduction, direct-reading
lieheometers, use of tacheometry for traversing and contouring.

UNIT IV

Curves: Classilication and use; elements of circular curves, caleulations, setting oul curves by
oifhets and by theoduolites, compound curves, reverse curves, transition curves, cubic spiral and
lemniscates, vertical curves, setting out.

UNIT V

Hydrographle Surveying: Soundings, methods of observations, computations and plotting.
Principles of photographic surveying, aerial photography, tilt and height distortions, Remote
senalng, slmple equipments. elements of image inferpretation, image-processing systems.
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SEMESTER I (w.e.f. Batch 2018-19)

Text Books:
|, B,C. Punmia, Surveying Yol. I, II, 11, Laxmi Publications New Delhi
2. 'I.P. Kanetkar, Surveying & Levelling, Vol. I & 113, Duggal; Surveying vol L and II;
I'MH

*
»
»
»
»
»
»
» V. PBusak; Surveying and Leveling; TMH
»
»
]
B

Reference Books:
I, R.E.Devis, Surveving theory & Practice, Me.Graw Hill, New York
3. Duvid Clark &Clendinning, Plane & Geodetic surveying Vol. 1 & 11, constable & Co.

London..
1. K.R. Arora, Surveying Vol. I & 11, standard book House, New Delhi

LAst of Practical’s:
I, Determination of elevation of various points with Dumpy Level by collimation plane

method & rise and fall method.

. Fixing bench mark with respect 1o temporary bench mark with Dumpy level by fly
levelling & check levelling,

Y. 1. section & Cross section of the road (one full size drawing sheet each for L-section &
Cross section).
Measurement of horizontal angles with the help of theodolites by method of repetition.
Meusurement of vertical angles with theodolite.
Determination of horizontal distance between two inaccessible points with theodolize.
|.ocating given building by theodolite traversing {One full size drawing sheet).
locating given building by plane table surveying (One full size drawing sheet).

. 'Three point problem in plane table surveying.

0. Determination of elevation of point by trigonometric leveling.
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