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CE3302

UNIT I

COURSEOBJECTIVES:

UNIT II

THAMIRABHARANI ENGINEERING COLLEGE
(Approved by AICTE,New Delhi and AMiliated to Ana University. Chennai)

Chathirampudukulan, Chidambaranaga- Vepemkulam Road.

Aluminum

To introduce students to various construction materials and the techniques that arecommonly used

in civil enginceringconstruction,

UNIT III

Stone as building material - Criteria for selection-Tests on stones-Bricks Classification

Manufacturing of clay bricks Tests on bricks -Compressive strength Water Absorption

EMorescence -Lime - Preparation of lime mortar- Concrete hollow blocks -Lightweight concrete blocks.

STONES - BRICKS -CONCRETEBLOCKS -LIME

reinforcement.

CONSTRUCTION MATERLALS AND TECHNOLOGY

OTHER MATERIALS
Timber -Marketforms -Plywood -Veneer -False ceiling materials - Steel -Mechanical treatment

Uses Market forms -Glass - Ceramics -Refractories -Composite Materials

Types and applications FRP Fibre textiles Geomembranes and Geotextiles for earth

Thatchanallur, Tirunelveli 627 358, Tamil Nadu

CONSTRUCTION PRACTICES &SERVICE REQUIREMENTS
Types of Foundations - Shallow and Deep Foundations Stone Masonry Brick Masonry

Plastering and Pointing- Cavity Wals-Diaphragm Walls -Formwork -Centering and Shuttering

UNIT IV CONSTRUCTION EQUIPMENTS

1

Shoring Scaffolding Underpinning Roofing Flooring -Joints in concrete

Contraction/Construction/Expansion joints - Fire Protection Thermal Insulation -Ventilation and Air

conditioning– Acoustics andSound Insulation Damp Proofing.

UNIT V CONSTRUCTION PLANNING

COURSE OUTCOMES

Selection of equipment for earthwork excavation. concreting. material handling and erection of

structures -Dewatering and pumping equipment.

Students willbe able to

Introductionto construction planning -Scheduling for activities -Criticalpath method (CPM) and PERT

network modelling and time analysis–Case ill ustrations.

COI Identify the �óod quality sbrick. stone and blocks for construction.

the building

C04 Select various equipments for construction works conditioning of building

TEXTBOOKS

CO2 Reco�nize' themarket forms of timber, stel,aluminum and applications of various compositematerials

CO3Identify the best construction and service practices such as thermal insulations and airconditioning of

COS Understand the construction planning and schedulingtechniques

LTPC

Varghese.P.C, Building Materials, Second Edition PHI Learming Ltd., 2015.

REFERENCES:

3 0 0 3

2 Arora S.P and Bindra S.P Building construction, Dhanpat Raiand sons, 2013.

1. Varghese. P.C, Building Construction,Second Edition PHILearning Itd., 2016.

2. Punmia B.C Building construction,Laxmi publication (p)ltd..,2008.

9

4. Srinath LS..PERTand CPM -Principles and applications, Affliated EastWest Press 2001

Can
Princinat

THAMIRABHARANI
ENGG CÖLLE�Ë

Tirunelveli.
Tamiinadu

827 358

TOTAL: 45PERIODS

3. Peurifoy RL,Schexnayder.C.J.,Shapira A., Schmitt.R., Construction Planning Equipment andMethods
Tata McGraw-hill. 2011.



CE3303

UNIT I

COURSE OBJECTIVES:

To introduce
students to various components and

(Approved
by AJCTE New Delhi and Affiliated to Auna

University.
Chennai)

THAMIRA BHARANI
ENGINIEERING COLLEGE

Chathirampudukulam,
Chidambaranagar -Vepemkulam Road

Thatchanallur,
Tiunelveli

627
358, Tamil Nadu.

of intake structures and sewerage system.

UNIT II

WATER SUPPLY
AND WASTEWATER

ENGINEERING N

UNIT III

treatment methods, waterstorage distribution
system, sewage treatment and disposal and deign

WATER SUPPLY

UNIT IV

UNIT V

Estimation of surface and subsurface water resourees cng demand for water- Impurities of

water andtheir significance - Physical, chemical ana bacieioOgcal analysis - Waterborne diseases

-Standards for potable water. Intake of water: Pumping and gravity schemes

WATER TREATMENT
Objectives - Unit operations and processes - PrincipieS, 1uncuonS,and design of water treatment plant

units, aerators of flash mixers, Coagulation and tlocculationClarifloccuator- Plate andtube settlers

- Pulsator clarifier - sand filters - Disinfection - SOtening, removal of iron and manganese

Defluoridation - Softening - Desalination process - Residue Management - Construction. Operation

and Maintenance aspects

WATER STORAGE AND DISTRIBUTION

design of water

Storage and balancing reservoirs - types, location and capacity. Distribution system: lavout, hydraulics

of pipe lines, pipe fittings, valves including check and pressure reducing valves, meters, analysis of

distribution systems. leak detection, maintenance of distribution systems, pumping stations and their

operations - House service connections.

SEWAGE TREATMENT AND DISPOSAL

PLANNING AND DESIGN OF SEWERAGE SYSTEM

Characteristics and composition of sewage - Population equivalent -Sanitary sewage flow estimation

- Sewer materials - Hydraulics of flow in sanitary sewers Sewer design - Storm drainage-Storm

Sewage
runoff estimation - Sewer appurtenances - Corrosion in sewers - Prevention and control

pumping-drainage in buildings - Plumbing systems for drainage

COURSE OUTCOMES:

supply scheme, water

On completion of the course, the student is expected to

Objectives - Selection of Treatment Methods - Principles, Functions, - Activated Sludge Process and

Extended aeration systems -Trickling filters - Sequencing Batch Reactor(SBR)) - UASB - Waste

Stabilization Ponds - Other treatment methods - Reclamation and Reuse of sewage - Recent Advances

in Sewage Treatment - Construction, Operation and Maintenance aspects. - Discharge standards-sludge

treatment -Disposalof sludge

generation and design sewer system including sewage pumping stations

LTPC
4 004

co1 Understand the various components of water supply scheme and design of intake structure and

conveyance system for water transmission

TEXTB0OKS:

cO2 Understand on the characteristics and composition of sewage, ability to estimate sewage

CO3Understand the process of conventional treatment and design of water and wastewatertreatment

system and gain knowledge of selection of treatment process and biological treatment process

C04 Ability to design and evaluate water distribution system and water supply in buildings and

understandthe self-purification of streams and sludge and septage disposal methods.

COsAble to understand and design the various advanced treatment system and knowledge aboutthe

recent advances in water and wastewater treatment process and reuse of sewage

1. Garg. S.K.Environmental Engineering, Vol.I Khanna Publishers, New Delhi, 2010.

2. Modi, P.N., Water Supply Engineering, Vol.I Standard Book House, New Delhi, 2016.

3. Garg. S.K., Environmental Engineering Vol.II, Khanna Publishers, New Delhi, 2015.

TOTAL: 60PERIODS

ea
4. Duggal K.N.,"Elements of Environmental Engineering" S. Chand and Co. Lid.. New Delhi,

Principat

B+
NAAC
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2

REFERENCES:

4

1. Punma B.C, Ashok Jain and Arun Jain. water Supply Engineering. Laxmi Publications (P)
Lid., New Delhi 2010.

5

2014.

6

5. Punmia, B.C,Jain, A.K.,and Jain AK Eavinonmental Engineering. Vol.I,Laxmi
Publications, 2010.

THAMIRABHARANI ENGINEERINGCOLLEGE
(Approved

|by AlCTE, New Dellhi and AfMliated to Anna University, Chennai)

Chathirampudukulanm, Chhidambaranagar - Vepenmkulam Road

3. Syed R.Qasimand Edward M. Motlev Guang Zhu, Water Works Engineering Planning. Design

Manual on Water Supply and Treatnent, CPHEEO, Ministry of Urban Development.,

Governnnent of India, New Delhi, 1999

CE3402

and Operation, Prentice Hall ofIndiaLearning Private Limited, New Delhi, 2009,.

OfUrban Development,Government offIndia. New Delhi,2013.

Thatchanally, Tinnelveli 627 358, Tanil Nadu.

Metcalf andEddy -Wastewater Engineering - Treatment and Reuse, Tata Mc.Graw- Hill

Company, NewDelhi, 2010.
Syed R.Qasim "Waste waterTreatment Plants", CRCPress, WashingtonD.C.2010

7. Gray N.F, "Water Technology", Elsevier India Pvt.Ltd. New Delhi, 2006.

COURSE OBJECTIVES:

UNIT V

UNIT I

Stresses in simple and compound bars Thermal stresses - Elastic constants - Thin cylindrical and

spherical shells -Biaxial state of stress - Principal stresses and principal planes -Mohr's circle of
stresses - Torsion on circular shafts.

To learn the fundamental concepts of Stress in simple and complex states and to know the

mechanism of load transfer in beams and the induced stresses due to simple bending and

unsymmetrical bending and to determinethe deformation in determinate beams and to knowthe

basic concepts of analysis of indeterminate beams.

SIMPLE AND COMPOUND STRESSES

UNIT II BENDING OF BEAMS

STRENGTHOF MATERIALS

Types of beams and transverse loadings- Shear force and bending moment for simply supported.

cantilever and over-hanging beams - Theory of simple bending- Bending stress distribution - Shear
stress distribution.

UNIT I DEFLECTION OF BEAMIS
Double Integration method -Macaulay's method - Areamoment method -Conjugate beam method

- Strain energy method for determinate beams.

UNIT IV INDETERMINATE BEAMS
Propped Cantilever and Fixed Beams - Fixed end moments reactions, slope and deflection for

standard cases of loading Continuous beams - support reactions and moments- Theorem of

three moments - Shear Force and Bending Moment Diagrams.

ADVANCED TOPICS

COURSE OUTCOMES:

Unsymmetrical bending of beams - shear centerapplied - Thick cylinders - Theories of failure

Principal stress, principal strain, shear stress, strain energy and distortion energy theories

application problems.

Students will be able to

bending.

LTPC

TOTAL: 45 PERIODS

CO1Understandthe concepts of stress and strain, principal stresses and principal planes.

C02 Determine Shear force and bending moment in beams and understand concept of theory ofsimple

CO3 Calculate the deflection of beams by different methods and selection of method for determining

B+

3003

9

9

Principal

FCE

THAMIRABHARANI
ENGG COLLEGE



slope or deflection.C04
Analyze propped cantilever, fixed beams and continuous beams for

external loadings andsupport settlements.

COsDetermine the stresses due to Unsymmeriea enm o eams, locate the shear center, andstudy

the various theories of failure

TEXTBOOKS
1. Raiput R.K. "Strength of Materials (MechanlCs o solds)", S.Chand & company Ltd.. New

THAMIRA BHARANIENGINEERING COLLEGE
(Approved by AICTE, New Delhi and Affiliated

to Ama University,
Chenmai)

Chathirampudukulam,
Chidambaranagar

--Vepemkulam Rooad.

Thatchanallur,
Tirunelveli 627 358, Tanil Nadu.

Delhi, 2018.

2. Rattan.S.S.. "Strength of Materials", Tata McGraw H111 Education Pvt. Ltd. New Delhi2017

3. Punmia B.C. Ashok Kumar Jain and Arun Kumar Jain,"Theory of Structures" (SMTS)Vol -II,

Laxmi Publishing Pvt Ltd. New Delhi 2017.

4. Basavarajiah and Mahadevapa, Strength of Materials, UniIversity press, Hvderabad.2016

5. Vazirani.V.N, Ratwani.M.M. Duggal .S.K Analysis of Structures: Analysis, Designand Detailing

of Structures-Vol. 1. Khanna Publishers, New Delhi 2014.

REFERENCES:

1. KazimiS.M.A, "Solid Mechanics",Tata McGraw-Hill Publishing Co., New Delhi, 2017
2. William A .Nash, "Theoryand Problemsof Strength of Materials", Schaum's Outline Series.Tata

McGraw Hill Publishing company, 2017.

3. Singh. D.K., "Strength of Materials", Ane Books Pvt. Ltd., New Delhi, 2021

4. EgorP Popov,"Engineering Mechanics of Solids", 2 edition, PHI Learning Pvt. LId., NewDelhi,
2015

5. Irwing H.Shames, James M.Pitarresi, Introduction to Solid Mechanics, Prentice Hall of India.

New Delhi, 2002

CE3403

6. Beer. F.P. &Johnston.E.R. "Mechanicsof Materials", Tata McGraw Hill.,Sixth Edition. New Delhi

2010.

7. James M.Gere. Mechanicsof Materials,Thomas Canada Ltd., Canada,2006.

8. Egor. P.Popov,Engineering Mechanics of Solids, Prentice Hallof India, Second Edition NewDelhi
2015.

COURSE OBJECTIVES:

UNIT I

To study the properties of concrete making materials.

CONCRETE TECHNOLOGY

UNIT II

To have better knowledge about the chemical and mineral admixtures in concrete.

Tofamiliarize with the IS method of mix design as per the latest code
To understand the fresh and hardened properties of concrete. To know the importance
and applications of special concretes

UNIT III

CONSTITUENT ATERIALS

LTP C

Cement-Different types-Chemical composition and Properties -Tests on cement-lS Specifications
Aggregates-Classification-Mechanical properties and tests as per BIS Gradingrequirements-Water
Quality of water for use in concrete.

3 00 3

CHEMICAL AND MINERAL ADMIXTURES
Accelerators-Retarders- Plasticisers- Super plasticizers- Water proofers - Mineral Admixtures likeFly Ash, Silica Fume, Ground Granulated Blast Furnace Slaoand Metakaoline-Their effects onconcrete properties

PROPORTIONING OF CONCRETE MIXPrinciples of Mix
Proportioning-Properties of concrete related to Mix

Design-Physical properues omaterials required for Mix Design - Design Mix and Nominal Mix-BIS Method of Mix Design -Mix Design Examples

B+

THAMIRABHARANIENGG COLLEGE,
Tiruneivell. Tamiinaeu-627 358

9



UNIT IV

UNIT V

Workability-Tests for workability of
conerete-SSlump Test and Compacting factor Test-Segregation

and Bleeding-Determination of Compressive and Flexural strength as per BIS - Properties oHardened concrete- Stress-strain curve for concrete- Determinationof Modulus of elasticity.

(Approved by AlCTE, NewDelhi and Affiliated to Anna University, Chennai)
Chathiranmpudukulam Chidambaranagar -Vepemkulam Road.

THAI MIRABHARANI ENGINEERING COLLEGE

Light weight concretes - High strength concrete - Fibre reinforced concrete – FerrOcement - Readymix concrete - SIFCON - Shoterete

compacting concrete -GeopolymerConcrete.
Polymer concrete - High performance concrete- self

COURSE OUTCOMES:
At the end of the course the studentwill be able to

TEXTB0OKS:

FRESH AND HARDENED PROPERTIES OF CONCRETE

CO1 Understand the requirements of cement. aggregates and water for concreteCO2 Select suitable admixtures for enhancing the properties of concrete

Thatchanallr, Tirunelveli 627 358, Tamil Nadu.

CO3 Design concrete mixes as per IS method of mix design

REFERENCES:

CO4 Determine the properties of concreteat fresh and hardened state.COS Know the importance ofspecial concretes for specific requirements.

SPECIAL CONCRETES

CE8501

1. Gupta.B.L.,Amit Gupta, "Concrete Technology", Jain Book Agency, 2010.
2. Shetty,M.S, "Concrete Technology", S.Chand and Company Ltd, New Delhi, 2003

OBJECTIVES:

UNITI

1. Neville, A.M: "Properties of Concrete", Pitman Publishing Limited, London, 1995
2. Gambhir.M.L.Concrete Technology.FifthEdition, McGraw Hill Education,2017.

UNITII

3. Job Thomas.. Concrete Technology, Cencage learning India Private Ltd, New Delhi, 2015.
4. IS10262-20 19 RecommendedGuidelines for Concrete Mix Design, Bureau of Indian

Standards, New Delhii.

UNITIII

TOTAL:45 PERIODS

DESIGN OF REINFORCEDCEMENT cONCRETE ELEMENTS

INTRODUCTION

To introduce the different types of philosophies related to design of basic structural elements

such as slab, beam, column and footing which form part of any structural system with reference

to Indian standard code of practice.

DESIGN OF BEAMS

Objective of structural design-Steps in RCC Structural Design Process- Type of Loads on Structures

and Load combinations- Code of practices and Specifications - Concept of Working Stress Method.

Ultimate Load Design and Limit State Design Methods for RCC -Properties of Concrete and

Reinforcing Steel - Analysis and Design of Singly reinforced Rectangular beams by working stresS

method -Limit State philosophy as detailed in IS code -Advantages of Limit State Method over other

methods - Analysis and design of singly and doubly reinforced rectangular beams by Limit State

Method.

LTPC

DESIGNOFSLABSANDSTAIRCASE

3204

Analysis and design of Flanged beams for-Useof design aids for Flexure - Behaviour of RC members

in Shear, Bond and Anchorage -Design requirements as per current code - Behaviour of rectangular

RCbeams inshear andtorsion - Design ofRC members for combined Bending. Shearand Torsion.

9+6

Tirunelveh Tarnina.

Analysis and design of cantilever, one way simply supported and continuous slabs and supporting

beams-Two way slab- Design of simply supported and continuous slabs using IS code coefficients

Types of Staircases -Design of dog-legged Staircase.

e.iscipal:G cOLEGE
tHAMIRABHARAN,ENGGCOLLEGE

B+

9+6

9+6



UNITIV

Types of columns-Axially
Londed columns-Design

of short Rectangular Square and circular

and Biaxial bending using Column

Curves

columns Design of Slender coumns- Design for Uniaxial

UNITV

THAMIRA BHARANI
ENGINEERING COLLEGE

(Approved
by AICTE,

New Delhi and AMiliated
tooAna

University, Chennai)

Chathirampudukulam,

Chidambaranagar
Vepemkulam Road

Tlhatchanallu,
Tinnclveli

627 358, Tamil Nadu

Concepts of Proportioning
footings

andfoundations
based on soil

properties-Design of wall footing

OUTCOMES:

Design of axially and cccentrically loaded squares

of Combined
Rectangularfooting

for two columns only.

DESIGNOF COLUMNS

Students will be able to

DESIGNOFFOOTINGS

Understandthe various design methodologies lor thedesign of RC elements

Knowthe analysis and design of langed beams by hm state method and sign of beams for

shear, bond and torsion.

Design the various types of slabs and staircase by limit state method

TEXTBOOKS:

Design columns for axial, Uniaxial and biaxial cccentric loadings

Design of footing bylimit state method.

1. Varghese, P.C.."LimitStateDesignofReinforcedConcrete"PrenticelHalloflndia.Pvt.

Ltd.. New

Delhi, 2002.

2. Gambhir. M.L."FundamentalsofReinforcedConcreteDesign",Prenticel
Halloflndia Private

Limited, New Delhi, 2006.

REFERENCES:

nguiar pad and sloped footings Design

3. Subramanian, N.,"Design of Reinforced Concrete Structures",OxfordUniversity Press, New

Delhi, 2013.

4. Krishnaraju.N Design of Reinforced Concrete Structurres,CBS Publishers & Distributors

Pvt. Ltd,, New Delhi.

5. Ramachandra,"LimitstateDesignofConcreteStructures"StandardBookHouse,
NewDelhi

TOTAL:75 PERIODS

1. Jain,A.K."LimitStateDesignofRCStructures'",
NemchandPublications,Roorkee, 1998

2. Sinha, S.N.,"ReinforcedConcreteDesign",TataMcGrawHillPublishingCompanyLtd.,
New Dellhi,

2002

Company Ltd., 2009

2008.

3. UnnikrishnaPillai,S.,DevdasMenon,"ReinforcedConcreteDesign",TataMcGrawHill
Publishing

4. Punmia.B.C.,AshokKumarJain,ArunKumarJain,"LimitStateDesignofReinforced
Concrete",

Laxmi Publication Pvt. Ltd., New Dellhi, 2007.

5. Bandyopadhyay.J.N.,"DesignofConcreteStructures"..Prenticel
HalloflndiaPvt.Ltd., New Delhi,

1999

Delhi. 2000

6. IS456:2000,CodeofpracticeforPlainandReinforcedConcrete.Bureauoflndian
Standards, New

CE8502

7. SPl6,IS456:1978"DesignAidsforReinforced ConcretetoBureauoflndianStandards,New Delhi,

OBJECTIVE:

Publilcations, Pune, 2013

8. Shah V L Karve S R.. "LimitState Theory and Design of Reinforced Concrete", Structures

STRUCTURAL AN ALYSIS I

B+

LT P

9+6

9+6

300 3

To introduce the students to basic theory and concents ofclassical methods of structural analysIS

THAMIRAbHARANI ENGG COLLEGE,
Tirunelvel� lamilnadu-627 358



UNITI

UNITI

UNITIII

Determination
of Static and

Kinematic
Indeterminacies - Analysis of continuous beams, plane frames and

indeterminate plane trusses by
strain

energy method (upto two degree of redundancy).

UNITIV

STRAIN ENERGY METHOD

UNITV

THAMIRABHARANI ENGINEERING COLLEGE
(Approved by AICTE, New Delhi and Affiliatedto Anna University, Chennai)

Chathirampudukulam,
Chidambaranagar Vepemkulam Road.

Slope deflection equations - Equilibrium conditions - Analvsis of continuOus beams and rigid trames
- Rigid frames with inclined members Sunnort settlements- Symmetric frames with symmetriC and
skew-symmetric loadings.

Stiffness and carry over factors - Distribution and carrvover of moments - Analysis of continuousBeams- Plane rigid frames with and without sway
and skew-symmetric loadings.

SLOPE DEFLECTION METHOD

MOMENT DISTRIBUTION METHOD

Thatchanallu, Tinnelveli 627 358, Tamil Nad�u.

OUTCOMES:

D

FLEXIBLITY METHOD

STIFFNESS METHOD
Restrained structure Formation of stiffness matrices equilibrium condition - Analysis of

Continuous Beams, Pin-jointed plane frames and rigid frames by direct stiffness method.

Students willbe able to

Primary structures - Compatibilityconditions - Formation flexibility matrices - Analysis of indeterminate pin

jointed plane frames, continuous beams and rigid iointed plane frames by direct flexibility approach.

2014.

Analyse the continuous beams and rigid framesby slope defection method.

D Analyze continuous beams, pin-jointed indeterminate plane frames and rigid plane frames by strain

energy method

TEXTBOOKS:

D Analyse the indeterminate pin jointed plane frames continuous beams and rigid frames using
matrix flexibility method.

Support settlement - symmetric frames with symmetric

Understand the concept of momentdistribution and analysis of continuous beams and rigid frames
with and without sway.

Understand the concept of matrix stiffiness method and analysis of continuousbeams. pin jointed

trusses and rigid plane frames.

1. Bhavikatti, S.S,Structural Analysis, Vol. 1,&2, Vikas Publishing House Pvt.Ltd..NewDelhi-4,

REFERENCES:

2. Bhavikatti, S.S, Matrix Method of Structural Analysis, I. K. International Publishing House
Pvt.Ltd.New Delhi-4, 2014.

3. Vazrani.V.N And Ratwani, M.M, Analysis of Structures, Vol.II, Khanna Publishers, 2015.

4. Pandit G.S.andGupta S.P.,Structural Analysis-AMatrix Approach, Tata McGraw Hill

PublishingCompany Ltd.,2006

TOTAL: 45 PERIODS

1. Punmia. B.C. Ashok Kumar Jain & Arun Kumar Jain, Theory of structures, Laxmi

Publications, New Delhi, 2004.

2. William Weaver. Jrand James M.Gere, Matrix analysis of framed structures, CBS
Publishers & Distributors, Delhi, 1995

3. Hibbeler, R.C.,Structural Analysis, VIIEdition, Prentice Hall, 2012.

9

4. Reddy.C.S, *Basic Structural Analysis",Tata McGraw Hill Publishing Company,2005.

feyt3ity4

1011K0330%3
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5. Rajasekaran. S.& G. Sankarasubramanian., "Computational Structural Mechanics", PHI

Learning Pvt. Ltd. 2015

B+

9

6. Negi L.S.and Jangid R.S.,Structural Analysis, Tata McGraw Hill Publishing Co.Ltd.2004.
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ENN491

OLECTIVE

UNTTI

distribution system
lo equip the students with the principles and design of water treatment units nd

standards,

UNTT II

THAMIRABHARANI ENGINERING COLLEGE
(Apoved by AlC TE New Delli nd AMmlited toAn

University,
Chenmni)

Chathirmmyudukulan,
Chidambarangar VeyemkulamRond

Ilhatconalu, Tinnelveli 627 58,
Tamil

Nadu.

Public
waler supply system Planning. Olbjectives, Design period,

Population
forecasting: Water demand

UNTT IV

Sources of water and their characteristics, Surlace memeImpounding Reservoir -Developmentnd selection of source Source Water quality Characterization
Significance Drinking Water quality

UNTTV

WATERsUPPLY ENGINEERING

SOURCES OFWATER

Waler supoly -iolake structures -Functions,Pipes and Conduts tor water Pipe materials - Hvdraulics of
(lowinpipes Transmission main design Laying.jointing and testing of pipes appurtenances- Types
and capacity of pumps - Sclection of punpsand pipe materials.

CONVEYANCE FROM THE SOURCE

OUTCOMES:

WATER TREATMENT
ObjectivesUnit operations and processesPrinciples, tunclions, and design of water treatment plant units,

ACrators of flash mixers, Coagulation and flocculation Clarilloccuator-Plate and tube settlers Pulsator
clarifier sand filters Disinfection Residue Marnagcment Construction, Operation and Maintenance
spects,

ADVANCED WATER TRENTMENT

WATER DISTRIBUTION AND SUPPLY

Water scoftening Desalination- RO, Plant demineralization- Adsorption - lon exchange- Membrane
Systems RO Reject Manapement Iron and Manganese removal Dcfluoridation Construction and
Operation & Maintenance aspects -Recent advances - MBR process

Tunctions- Network desipn- Lconomics

Appurtenances Leak detection.

Principles of design of water supply in buildings

fittings, systems of plumbing and types of plumbing

TEXTB0OKS:

Thestudents completing the course will have

including water transport, treatment and distribution

Requirements of water distribution - Components Sclection of pipe material- Service reservoirs

Analysis of distribution networks -Comnputer applications

House service connection

the knowledge in various unit operations and processes inwater treatment

an ability to design the various functional units in water treatment

REFERENCES:

Fixtures and

an understanding of water qualíty criteria and standards, and their relation to public

healthD
the ability lo design andevaluale waler supply project alternalives on basis of chosen

criteria,

LTPC
3003

1, Garg S.K. Environmental Engincering. Vol.IKhannaPublishers, New Delhi, 2010.

an insight into the structure of drinking water supply systems,

2. Modi, P.N., Water Supply Engineering, VolI Standard Book House, New Delhi, 2010.

TOTAL:45 PERIODS

3. Punmia, B.C.A shok Jain and Arun Jain,Water Supply Engincering, Laxmi Publications
(P)Ld.,New Delhi, 2014.

9

9

9

1. Manual on Water Supply and Treatment, CPHEEO, Ministry of Urban Development,
Government of India, New Delhí, 1999.

2. Syed R. Qasim and Fdward M. Motley Cuang Zhu, Water Works Engineering Planning,
Design and Operation, Prentice Hall of India Learníng Private Limited, New Delhi, 2009,

9
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OBJECTIVE:

UNIT I

UNIT III

THAMIRA
ABHARANI ENGINEERING COLLEGE

(Approved by AlCTE, New Dellhi and Affiliated to Anna University. Chennai)

Chathirampudukulam, Chidambaranagar - VeVepemkulam Road.

To impart knowledge to
plan and execute a detail site investigation programme, to select

UNIT IV

UNIT V

geotechnical design parameters and tvpe of foundations, Also to familiarize the students 1or hegeotechnicaldesign of different type of foundations and retaining walls.SITE
INVESTIGATION AND SELECTION OF FOUNDATION

Scope and objectives -Methods of exDloration -_ Auourin9 and boring – Wash boring and rotary driiingDepth and spacing ofbore holes - Soil samples - Representative and undisturbed- Sampling methods= Sphtspoon sampler, Thin wall sampler, Stationary piston samplerinterpretation - Strength parameters - Bore log report and Selection of foundation.

Penetration tests (SPT and SCPT) -Data

Ihatchanallu. Tinnclveli 627 358, Tamil Nadu.

FOUNDATION ENGINEERING

UNIT II SHALLOWFOUNDATION
Location and depth of foundation

homogeneousdeposits –Terzaghi's formula and BIS formula-Factors affecting bearing capacity

Codal provisions - Bearing capacity of shallow foundation on

Bearing capacity from in-situ tests (SPT. SCPT and plate load) – Allowable bearing pressureSeismic considerations in bearing capacity evaluation Determination of Settlement of foundations on
granular and clay deposits -Total and differential settlement - Allowable settlements -Codalprovision– Methods of minimizingtotal and differential settlements.

OUTCOMES:

Types of Isolated footing, Combined footing, Mat foundation -Contact pressure and settlement distribution
Proportioning of foundations for conventional rigid behaviour - Minimum thickness for rigid behaviour
Applications–Compensated foundation - Codalprovision

FOOTINGSAND RAFTS

PILE FOUNDATION

Students will be able to

Types of piles and their functions - Factors influencing the selection of pile –Carrying capacity of single pile
in granular and cohesive soil Static formula–Dynamic formulae (Engineeringnews and Hileys) -Capacityfrom insitu tests (SPT and SCPT)-Negative skin friction – Uplift capacity- Group capacity by differentmethods (Feld's rule. Converse -Labarra formula and block failure criterion) – Settlement of pile groups -
Interpretation of pile load test (routine test only). Under reamed piles –Capacity under compression and uplift
-Cohesive -expansive - non expansive –Cohesionless soils -Codal provisions.

TEXTB00KS:

RETAINING WALLS

LT PC
300 3

Understand the site investigation, methods and sampling.

Get knowledge on bearing capacity and testing methods.

Design shallow footings.

Plastic equilibrium in soils -Active and passive states -Rankine's theory -Cohesionless and cohesive soil -
Coulomb's wedge theory - Condition for critical failure plane - Earth pressure on retaining walls of simple
configurations - Culmann's Graphical method - Pressure on the wall due to line load –Stability analysis of
retaining walls -Codal provisions.

REFERENCES:

Determine the load carrying capacity, settlement of pile foundation.

Determinethe earth pressure on retaining walls and analysis for stability.

9

1. Murthy, V.N.S., «Text book of Soil Mechanics and Foundation Engineering", CBS
Publishers Distribution Ltd., New Delhi. 2014.

2. Arora, K.R., "Soil Mech�pics and Foundation Engineering", Standard Publishers and
Distributors, New Delhi, Edition, 2017 (Reprint).

B+

9

3. Purmia, B.C., "Soil Mechanics and Foundations", Laxmi Publications Pvt. Ltd. New Delhi.

16 Edition 2017.

a

9

TOTAL: 45 PERIODS

Pncinal
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4.

2. Kaniraj, S.R. "Design aids in Soil Mechanics and
Foundation

Engineering" ,Tata McGraw

S.

6.

3.
Jossph E bowles, "Foundation Analysis and design", McGraw

Hill
Education. 5n Edition.

1981 (Reaffirmed 1997) "Bearing
capacity of shallow

foundation",
Bureau

8

9.

Braja M Das, "Principles of Foundation Engineering"
(Eigth

edition), Cengage Learning
2014.

THAMIRA BHARANI ENGINE
EERING COLLEGE(Approved by AICTE, New Delhi and Affiliated to Ama

Uiversity.
Chemai)Chathirampudukulam, Chidambaranagar -

Vepemkulam
Road.Thatchanallur, Tirunelveli 6271

358,
Tamil

Nadu.

Hill publishing company Ltd., New Delhi, 2014.

28" August 2015.

7. IS Code 2911 (Part 1): 1979 (Reaffirmed 1997)
Concrete Piles" Bureau of

Indian

ISCode 6403

OAI551

of Indian Standards, NewDelhi.

IS Code 8009 (Part 1):1976 (Reaffirmed 1998)
Shallow

foundations
subjected to

symmetricalstatic vertical loads", Bureau of Indian Standards
New Delhi.

UNIT I

IS Code 8009(Part 2):1980 (Reaffirmed 1995)"Deep
foundations

subjected to symmetrical
static vertical loading", Bureau of Indian Standards, New Delhi

UNIT I

Standards,New Delhi.

IS Code 2911(Part 2): 1979(Reaffirmed 1997) Timber Piles", Bureau ofIndian
Standards, New

Delhi.

10. IS Code 29|1 (Part 4): 1979 (Reaffirmed 199/) "Load lest on Piles", Bureau of indianStandards,New Delhi.
11. ISCode 1904: 1986 (Reaffirmed 1995)"Design and Construction of Foundations in Soils.Bureauof Indian Standards, New Delhi.

UNIT V

IS Code 2911 (Part 3): 1979(Reaffirmed 1997) "Under Reamed
Piles", Bureau

of Indian

12. IS Code 2131: 1981 (Reaffirmed 1997) "Method for Standard Penetration test for Soils.Bureau of Indian Standards, NewDelhi.

Standards,New Delhi.

13. IS Code 2132:1986 (Reaffirmed 1997) "Codeof Practice for thin -walled tube samplingfor soils", Bureau of Indian Standards, New Delhi.
14. IS Code 1892 (1979): Code of Practice for subsurface Investigation for Foundations.Bureau of Indian Standards, New Delhi.
15. IS Code 14458 (Part 1):1998 Retaining Wall for Hill Area -Guidelines, Selection of Typeof Wall".Bureau of Indian Standards. New Delhi.
16. IS Code 14458 (Part 2) : 1998 *Retaining Wall for Hill Area -Guidelines, Design ofRetaining/Breast Walls". Bureau of Indian Standards,New Delhi.
17. IS Code 14458 (Part 3): 1998 Retaining Wall for Hill Area – Guidelines, Construction OfDry Stone Walls". Bureau of Indian Standards. New Delhi.

OBJECTIVE:

ENVIRONMENT AND AGRICULTURE

Toemphasize on the importance of environment and agriculture on changing global scenario and thecmerging issues connccted to it.

ENVIRONMENTAL CONCERNS
Environmental basis for agriculture and food -Land use and landscape changes-Water quality issuesChanging social structure and economic focus -Globalization and its impacts - Agro ecosystems.ENVIRONMENTAL IMPACTS

UNIT III

Global warming and changing environment -Ecosystem changes
Water scarcity and water shortages -Desertification.
UNIT IV ECOLOGICAL DIVERSITY AND AGRICULTURE
Ecological diversity, wild life and agriculture

LTPC
3003

Irrigation development and watersheds-mechanized agriculture and soil cover impacts – Erosion and problemsof deposition in irrigation systems - Agricultural drainage and downstream impacts -Agriculture versus urbanimpacts.

CLIMATECHANGE

8

EMERGING ISSUES

B+

Changing blue-green-grey water cycles -

10

agriculture - Pollination crisis - Ecological farming principles - Forest fragmentation and agriculture

GM crops and their impacts on the environment- Insets and

Agricultural biotechnology concerns.

10
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agriculture.

Global
environmental

governance –
alternate culture Systems Mega farms and vertical farms - Virtual water

trade and its impacts on local

environment -
Agricultural

environment policies and its impacts -
SustainableOUTCOMES:

TEXTBOOKS:

Students will
appreciate the role

of environmentin the current practice of agriculture and concerns of

sustainability,
especially in the

context of climate change and emergingglobal issues.

Ecological context of
agriculture and its

concerns will be understood

THAMIRA
BHARANI ENGINEERING COLLEGE

(Approved by
AICTE.

New
Delhi and Afiliatedto Anna University. Chennai)Chathirampudukulanm,
Chidambaranagar -

Vepemkulam Road.

1.
M.Lakshmi

Narasaiah,
Environment and Agriculture. Discovery Pub. House, 2006.

2. Arvind Kumar,
Environment and A

oriculture. ABH
Publications, NewDelhi, 200S.

REFERENCES:

Service, 2006.

1. T.C.
Byerly,

Environment and
Agriculture, United States. Dept. of Agriculture. Economic Research

Thatchanallur.
Tinuelveli 627 358, Tamil Nadu.

CE8513

2. Robert D. Havener, Steven A. Breth. Environmentand
agriculture:

rethinking development issues for

the 2st century: proceedings of a symposium, Winrock International Institute for
Agricultural

Development, 1994
3. Environment and

agriculture:
environmental problems affecting agriculture in the Asia and Pacific

region; World Food Day
Symposium, Bangkok, Thailand. 1989

2.Contouring
1.Traverse - using Total station

(During IV semester SummerVacation2weeks)
The objective of the survey camp is to enable the students to get practical training in the field work. Groups of
not more than six members in a group will carry out each exercise in survey camp. The camp must involve
work on a large area of not less than 40 acres outside the campus (Survey camp should not be conducted
inside the campus). At the end of the camp, each student shall have mapped and contoured the area.The camp record shall include all original ficld observations, calculations and plots.Two weeks SurveyCamp will be conducted during summer vacation in the following activities:

TOTAL: 45PERIODS

SURVEY CAMP

i). Radial tachometric contouring - Radial Line at Every 45Degree and Length not less than60 Meter on each Radial Line(ii). Block Level/ By squares of size at least 100 Meterx 100 Meteratleat 20 Meter interval

3. Offset of Buildings and Plotting the Location

(II).L.S & C.S - Road and canal alignment for a Length of not less than 1 Kilo Meter atleast
L.S at Every 30M and C.S at every 90 M

4. Sunobservation to determine azimuth(guidelines to be given to the students)

6. Traversing using GPS

CE8601

5.Use ofGPS to determine latitude and longitude and locate the survey camp location

7.Curve setting by deflection angle

OBJECTIVE:

LTPC

Apart from above students maybe given survey exercises in other area also based on site condition to

give goodexposure on survey.

DESIGN OF STEEL STRUCTURAL ELEMENTS

Ca

LTPC
3 204

To introduce the students to limit state design of structural steel members subjected to

compressive. tensile and bending loads, including connections. Design of structural systems such

as roof trusses. gantry girders as per provisions of current code (IS 800 -

Principal

PuAMIRABHARANI

ENGa cOLLEFF

t27358



UNIT I

UNIT II

2007)of practice for working stress and Limit state Method

and Serviceability Limit states.

(Approved
by AICTE, New

Delhi and Affiliated toAna
University,

Chennai)
THAMIRA BHARANIENGIN EERING COLLEGE

Thatchanallur.
Tiunelveli 627 3$8,

Tamil Nadu.

UNIT III

Structural steel types- Mechanical
Properties

of structural
steel.

Indian structural steel products- Steps

involved inthe Deign Process -Steel Structural systems and their
Elements- -Type of Loads on Structures and

Load combinations-
Code of practices, Loading standards

and
Specifications - Concept of Allowable Stress

Method, and Limit State Design Methods for Steel structures--Relative
advantages and Limitations-Strengths

UNIT IV

Chathiranmpudukulann.
Chidambaranagar

-

INTRODUCTION
AND ALLOWABLE STRESS DESIGN

Allowable stresses as per IS800 section Tl Conceps o Aowable stress design for bending and Shear

Check for Elastic deflection-Calculation of moment cartyg apacity -Design of Laterally supported Solid

Hot Rolled section beams-Allowable stress deign O Ange Tension and Compression Members and

estimation of axial load carrying capacity.

UNIT V

9+6

Type of Fasteners- Bolts Pins and welds- Types of simple bolted and welded connections Relative advantages

and Limitations-Modes of failure-the concept of Shear lag-eticiency of joints- Axially loaded bolted

connections for Plates and Angle Members using bearing type bolts -Prying forces and Hanger connection

Design of Slip critical connections with High strength Iriction Grip bolts.- Design of joints for combined

shear and Tension- Eccentrically Loaded Bolted Bracket Connections- Welds-symbols and specifications

Effective area of welds-Fillet and but Welded connections-Axially Loaded connections for Plate and angle

truss members and Eccentrically Loaded bracket connections.

OUTCOMES:

Vepemkulam Road.

CONNECTIONS IN STEEL STRUCTURES

TENSION MEMBERS
Tension Members - Types of Tension members and sections -Behaviour of Tension Members- modes of

failure -Slendernessratio- Net area -Net effective sections for Plates „Angles and Tee in tension -Concepts of

Shear Lag- Design of plate and angle tension members-design of built up tension Members-Connections in

tension members -Use of lug angles -Design of tension splice.

COMPRESSION MEMBERS

Types of compression members and sections-Behaviour and types of failures-Short and slender columns

Current code provisions for compression members- Effective Length, Slenderness ratio

DESIGN OF FLEXURAL MEMBERS

Students will be able to

-Column formula and column curves- Design of single section and compound Angles-Axially

Loaded solid section Columns- Design of Built up Laced and Battened type columns -Design of column

bases - Plate and Gusseted bases for Axially loaded colums- Splices for columns.

TEXTB0OKS:

Understand the concepts of various design philosophies

Design common bolted and welded connections for steel structures

Types of steel Beam sections- Behaviour of Beams in flexure- Codal Provisions

sections- Flexural Strength and Lateral stability of Beams -Shear Strength-Web Buckling, Crippling and

defection of Beams- Design of laterally supported Beams- Design of solid rolled section Beams- Design

of Plated beams with cover plates - Design Strength of Laterally unsupported Beams - Design of laterally

unsupported rolled section Beams- Purlin in Roof Trusses-Designof Channel and I section Purlins.

Design tension members and understand the effect of shear lag.

B+

9+6

Understand the design concept of axially loaded columns and column base connections.

Understand specific problems related to the design of laterally restrained and unrestrained steel

beams.

Pvt. Ltd., 2013

9+6

1. Subramanian.N,"Design of Steel Structures", Oxford University Press, New Delhi, 20l5.

9+6

Classification of cross

2. Gambhir. M.L., "Fundamentals of Structural Steel Design'", McGraw Hill Education India

9+6

TOTAL: 75PERIODS

3. Duggal. S.K, "Limit State Design of Steel Structurest Tata McGraw Hill Publishing

Company, 2005

Prtncipat
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REFERENCES:
1. Narayanan.R.et.al. "Teaching Resource on Structural

Steel Design",
INSDAG, Ministry of

2. Sai Ram. K.S. "Design of SteelSir..Deing Kindersley (India) Pvt. Ltd., NewDelhi,

2nd Edition, 2015, www.pcarsoned.co,in/kssairam

3Syeh. M.K,"Limit State Desin in Siructural Steel". Prentice Hall of India Pvt. Lid,

Learning Pvt. Lid., 21 Edition, 2013

4. Bhavikatti.S.S, "Design of Steel Sttese 2ylinit State Method as per IS:800 2007, IK

International Publishing House Pvt. Ltd.. 2009

5. Shah.V.L,and Veena Gore "iis Stote Dosion of Steel Structures", IS 800-2007, Structures

Publications, 2009.,

CE8602

THAMIRA BHARANI ENGINEERINGC
COLLEGE

(Approved by AlCTE, New Delhi and AMliated
to Anna University,

Chennai)

Chathirampudukulanm, Chidanbaranagar
Vepemkulam

Road.

Steel Publications, 2002

6. IS800 :2007, General Construction in SteeCode of Practice. (Third Revision), Bureau of

Indian Standards, New Delhi, 2007

UNITI

7. SP 6(1)Hand book on structural Steel Sections

OBJECTIVES:

UNITI

Ihatchanallur,
Tinmelveli 627 358, Tamil Nadu.

UNIT III

UNIT IV

UNITV

lo learn the method of drawing influence lines and its uses in various applications like beams and plane

trusses.

To analyse the arches, suspension bridges and space trusses.

STRUCTURAL ANALYSIS II

Also to learn Plastic analysis of beams and rigid frames

Influence lines for reactions in statically determinate beams - Influence lines for shear force and bending
moment -Calculation of criticalstress resultants due to concentrated and distributed moving loads -absolute
maximumbending moment - influence lines for member forces in pin jointed plane frames.

INFLUENCE LINES FOR DETERMINATE BEAMS

INFLUENCELINESFOR INDETERMINATE BEAMS
Muller Breslau's principle- Influence line for Shearing force, Bending Moment and support reactioncomponents of propped cantilever, continuous beams (Redundancy restricted to one),and fixed beams.

OUTCOMES:

ARCHES
Arches - Types of arches Analysis of three hinged,two hinged and fixed arches - Parabolic and circulararches - Settlement and temperature effects.

CABLESAND SUSPENSION BRIDGES

PLASTICANALYSIS
Plastic theory - Statically indeterminate structures Plastic moment of

resistance

Students will be able to

LTPC

Equilibrium of cable -length of cable - anchorage of suspension cables-stiffening girders -cables withthree hinged stiffening girders - Influence lines for three hinged stiffening girders.

3 003

D Analyse ofthree hinged, two hinged and fixed arches.
D Analyse the suspension bridges with stiffening girders

9

Shape factor -Load factor - Plastic hinge and mechanism -collapse load - Static and kinematic methods
- Upper and lower bound theorems - Plastic analysis of indeterminate beams and frames.TOTAL:45 PERIODS

Ca

Plastic modulus

D Understand the concept of Plastic analysis and the method of analyzing beamsand rigid frames.

9

Draw influence lines for statically determinate structures and calculate critical stress
resultants.

Understand Muller Breslau principle and draw the influence lines for statically
indeterminate beams.

Princinat

9

9
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REFERENCES:
1.

Narayanan. R.et.al.
"Teaching

Resource on Structural Steel Design", INSDAG, Ministry of

Stecl Publications, 2002

2. Sai Ram. K.S.4"Designof Steel
Structures Dorling Kindersley (India) Pvt. Ltd., New Delli.

2nd Edition, 2015,
www.pearsoned.co,in/kssairam3. Shiyekar. M.R., "Limit

State Design in Structural Steel", Prentice Hall of India Pvt. Ltd.

THAI
MIRABHARANI ENGINEERING COLLEGE

(Approved by
AICTE,New

Delhi and Affiliated to Anna University, Chennai)

Chathirampudukulanm,
Chidambaranagar r- Vepemkulam Road.

Learning Pvt. Lid., 2 Edition, 2013
4.

Bhavikatti..S.S, "Design
of Steel

Structures" By Limit State Method as per IS:800- 2007, IK

UNITI

International PublishingHouse Pvt.Ltd.. 20095. Shah.V.L. and Veena Gore, "Limit State Design of Steel Structures", IS 800-2007, Structures
Publications, 2009.

6. IS800:2007,
General

Construction in Steel - Code of Practice, (Third Revision). Bureau of

CE8602

Thatchanallur, Tinmclveli 627 358, Tamil Nadu.

Indian Standards,New Dellhi, 2007
7. SP6(1)Hand book on

structural Steel Sections

OBJECTIVES:

UNITII

10 edn ne method of drawing influence lines and its uses in various applications like beams and plane
trusses.

UNIT III

To analysethe arches, suspension bridges and space trusses.
Also to learn Plastic analysis of beams and rigid frames

UNIT IV

STRUCTURAL ANALYSIS II

Influence lines for reactions in statically determinate beams - Influence lines for shear force and bendingmoment -Calculation of critical stress resultants due to concentrated and distributed moving loads - absolute
maximum bending moment- influence lines for member forces in pin jointed plane frames.

UNITV

INFLUENCE LINES FOR DETERMINATE BEAMS

INFLUENCE LINES FOR INDETERMIN ATEBEAMS
Muller Breslau's principle- Influence line for Shearing force, Bending Moment and support reaction
components of propped cantilever, continuous beams (Redundancy restricted to one), and fixed beams.

OUTCOMES:

ARCHES
Arches - Types of arches - Analysis of three hinged, two hinged and fixed arches - Parabolic and circular
arches Settlementand temperature effects.

CABLES AND SUSPENSION BRIDGES

LTPC

PLASTIC AN ALYSIS

Students will be able to

3 003

Equilibrium of cable - length of cable - anchorage of suspension cables - stifening girders - cables with

three hinged stiffening girders -Influence lines for three hinged stiffening girders.

Analyse of three hinged,two hinged and fixed arches.

9

Analyse the suspension bridges with stiffening girders

Plastic theory - Statically indeterminate structures -Plastic moment of resistance - Plastic modulus

Shape factor -Load factor -Plastic hinge and mechanism - collapse load - Static and kinematic methods
Upper and lower bound theorems - Plastic analysis of indeterminate beams and frames.

TOTAL:45 PERIODS

9

Cal
O Understand the concept of Plastic analysis and the method of analyzing beams and rigid frames.

9

Draw influence lines for statically determinate structures and calculate critical stress resultants.

Understand Muller Breslau principle and draw the influence lines for statically

indeterminate beams.

9

Princinaf
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TEXTB00KS:
1.

Bhavikatti.S.S., Structural Analysis,Vol. 1 & 2, Vikas
Publishing House

Pvt.Ltd.
NewDelhi-4,

2014.

2. Punmia.B.C. Ashok Kumar Jain and Arun Kumar Jain.
Theory of

structures, Laxmi.
Publications.2004.

3. Vazrani.V.N And Ratwani, M. M. Analysis of Structures, Vol.II.
Khanna

Publishers,2015.

REFERENCES:
1. Negi.L.S and Jangid R.S., Structural Analysis, Tata

McGraw-Hill
Publishers, 2004.

2. Reddy C.S.. Basic Structural Analysis, Tata McGraw Hill
Publishing

Co.Ltd.2002.

3. Gambhir.M.L. Fundamentals of
Structural Mechanics and Analysis, PHIL earning Pvt.

Ltd.,2011.

4. Prakash Rao D.S.. Structural Analysis, Universities Press, 1996.

CE8603

UNIT I

OBJECTIVE:

(Approved by AICTE, New Delhi and Affiliated to Anma
University.

Chennai)

THAMIRA BHARANIENGIN
EERING COLLEGE

Chathirampudukulanm, Chidambaranagar -
-Vepemkulam

Road.Thatchanallur, Trunelveli 627358.
Tamil

Nadu.

UNIT II

The student is exposed to different phases in IrTrigation practices and Planning andmanagement of irrigation. Further they will be imparted required knowledge on Irrigation storage anddistribution canalsystem and Irrigation management.

UNIT III

Need and classification of irrigation- historical development and merits and demerits of irrigation- types ofcrops-crop season-duty,delta and base period- consumptive use of crops- estimation of Evapo transpiration
using experimentaland theoretical methods

UNIT IV

Tank irrigation -Well irrigation - Irrigation methods: Surface and Sub-Surface and Micro Irrigationdesign of drip and sprinkler irrigation- ridge and furrow irrigation-Irrigation schedulingdistribution system- Irrigation efficiencies.

UNIT V

IRRIGATION ENGINEERING

CROP WATER REQUIREMENT

OUTCOMES:

IRRIGATIONMETHODS

Types of Impounding structures - Gravity dam- Forces on a dam -Design of Gravity dams: Earthdams, Archdams- Diversion Head works - Weirs and Barrages

TEXTB0OKS:

DIVERSION AND IMPOUNDING STRUCTURES

2008.

LT PC
300 3

CANAL IRRIGATION
Canal regulations - direct sluice - Canal drop-Cross drainage works-Canal outlets - Design of prismaticcanal-canal alignments-Canal lining - Kennedy's and Lacey's Regime theory-Design of unlined canal

Students will be able to

WATER MANAGEMENT IN IRRIGATION

Have knowledge and skills on cropwater requirements.

Understand the methods and management of irrigation.

Gain knowledge on types of Impounding structures

Understand methods of irrigation including canal irrigation.
Get knowledge on water management on optimization of water use.

B+

Modernization techniques- Rehabilitation Optimization of water use-Minimizing water losses- On form
development works-Participatory irrigation management- Water resources associations- Changing paradigms
in water management-Performance evaluation-Economic aspects of irrigation

Water

9

1. Dilip Kumar Majumdar, Irrigation Water Management". Prentice-Hall of India, New Delhi,

TOTAL :45PERIODS

THAMRKBHARANI ENGG COLLEGE
Tirunelveli Tamtnn



2, Punmnia B.C., et. al:
Irrigation and water power Engineering, Laxmi Publications., 16th

3. Garg S. K., *"Irrigation

Engineering and Hydraulic structures", Khanna Publishers, 23rd

REFERENCES:

2.

Edition, New Delhi, 2009

1. Duggal, K.N. and Soni, J.P.,
"Elements of Water Resources Engineering", New Age

Revised Edition, New Delhi, 2009

THAI
MIRABHARANI ENGINEERING COLLEGE

(Approved by AICTE, New Dellhi and Affiliated to Anna University, Chennai)

Chathiranpudukulan,
Chidambaranagar r-Vepemkulam Road.

Linsey R.K. and Franzini J,B, "Water Besources Engineering'", McGraw-Hill Inc, 2000

CE8604

New Delhi, 1997.

3. Chaturvedi M.C.. Water
Resources Systems Planning and Management", Tata McGraw- Hill Inc.

International Publishers, 2005

4. SharmaR.K.. "Irrigation Engineering" S.Chand &Co. 2007.

UNIT I

Thatchanallur, Tirmclveli 627 358, Tanil Nadu.

S. Michacl A.M. Irrigation Theory and Practice 2ndFdition, Vikas Publishing House Pvt. Ltd., Noida,Up,2008

OBJECTIVE:

UNIT II

6. Asawa,G.L., *"Irrigation Eneineering" NewÀgeIntermational Publishers, NewDelhi,2000.
I. Basak, N.N, "Irrigation Engineering" Tata MeGraw Hill Publishing Co.New Delhi, 1999

UNIT V

To give an overview about the highway engineering with respect to, planning, design,constructionand maintenance of highwavs as per IRC standards, specifications and methods.

UNIT III

UNIT IV

HIGHWAY ENGINEERING

Significance of highway planning
development in India

factors influencing highway alignment -Soil suitability analysis - Road ecologyEngineering surveys for alignment, objectives, conventionaland modern methods - Classification of highways-Locations and functions -Typicalcross sections of Urbanand Rural roads

HIGHVWAY PLANNING AND ALIGNMENT

OUTCOMES:

GEOMETRIC DESIGN OFHIGHWAYS

Modal limitations towards sustainability

Cross sectional elements Sight distances - Horizontal curves, Super elevation, transition curves, widening atcurves - Vertical curves - Gradients, Special consideration for hill roads - Hairpin bends – Lateral andvertical clearance at underpasses.

DESIGN OFFLEXIBLE AND RIGID PAVEMENTS
Pavement components and their role - Design principles -Design practice for flexible and rigid
Pavements (IRC methods only) –Embankments- Problems in Flexible pavement design.

HIGHWAYCONSTRUCTION MATERIALSAND PRACTICE

Students will be able to

EVALUATION AND MAINTENANCE OF PAVEMENTS

Highway construction materials. properties, testing methods -CBR Test for subgrade - tests on aggregate &
bitumen Test on Bituminous mixes-Construction practice including modern materials and methods.
Bituminous and Concrete road construction, Polymer modified bitumen, Recycling, Different materials
Glass, Fiber, Plastic, Geo-Textiles, Geo-Membrane (problem not included) - Quality control measures
Highway drainage Construction machineries.

LT PC
3003

B+

Get knowledge on planning and aligning of highway.

Geometric design of highways

Pavement distress in flexible and rigid pavements -Types of maintenance -Pavement Management Systems
Pavement evaluation, roughness, present serviceability index,skid resistance, structural evaluation, evaluation

by deflection measurements - Strengthening of pavements -HighwayProject formulation.

Design flexible and rigid pavements.

History of road

Gain knowledge onHighwayconstruction materials. properties, testing methods

Cer

9

9

Principal

TOTAL: 45 PERIODS

THANIRABHARAN

ENGG COLLEGE.

Iginadu-627
353



maintenanceofpavements
TEXTBOOKS:

Understand the concept of pavement management System,
evaluation of

distress and

1. Khanna S. K Justo CEG and Veeraragavan A.
"Highway

Engineering Nemchand

THAMIRABHARANI ENGINEERING COLLEGE
(Approved by AICTE. New Delli mmd Afhated to Ama

Uaiversity,Cheman)
Chathirampadukulam

Chidambaranagar
-Vepemknlan Road

Thatchanalhx. Tnmelveli 627358. Tnl Nadu

2. Subramanian KP, "Highwavs, Railways, Airport and
Harbour

Engineering", Scitech

Publishers, 2014

3. Kadiyali.L R "Principles and Practice of Highway
Engineering", Khanna Technical

Publications (India) Chennai, 2010

REFERENCES:
1. Indian Road Congress (IRC), Guidelines for

the
Design of

Flexible
Pavements, (Third

Publications, Sth edition Delhi, 2013.

2. Indian Road Congress (IRC), Guidelines for the Design of Plain Jointed Rigid Pavementsfor

Revision), IRC: 37-2012

3. Yang H. Huang. "Pavement Analysis and Design', Pearson
Education Inc, Nineth

ENSS91

UNIT I

4. lan D Walsh, "ICE manual of highway design and management", ICE Publishers, Ist
Edition, USA, 2011

Highways(Third Revision), IRC: 58-2012

5. Fred L. Mannering, Scott S. Washburm and Walter
PKilareski, "Principles of Highway

Engineering and Traftic Analysis", Wiley India Pvt. Ltd.. New Delhi. 2011

Impression, South Asia, 2012

6. Garber and Hoel, "Principles of Traftie and Highway bngineering", CENGAGE Learming, New
Delhi, 2010

7. O'Flaherty.C.A "Highways,Buterworth -Heinemann, Oxford, 2006
8. IRC-37-2012,The Indian roads Congress, Guidelines for the Design of Flexible

9, IRC S8-2012.The Indian Road Congress, Guideline for the Design of Rigid Pavements for
Highways, New Delhi

UNIT IV

OBJECTIVE:

Pavements,New Delhi

UNIT III

MUNICIPAL SOLID WASTE MANAGEMIENT

To make the students conversant with the types, sources, generation, storage, collection, transport,

processing and disposal ofmunicipal solid waste.

SOURCES AND CHARACTERISTICS

LTPC
3003

Sources and types of municipal solid wastes- Public health and environmental impacts ofimproper disposal of
solid wastes- sampling and characterization of wastes - factors atfecting waste generation rate and
characteristics - Elements of integrated solid waste management -Requirements and salient features of Solid

waste management rules (2016)-Role of public and NGO�s- Public Private participation - Elements of

Municipal Solid Waste Management Plan.

UNIT I SOURCE REDUCTION ,WASTE STORAGE AND RECYCLING
Waste Management Hierarchy - Reduction, Reuse and Recycling

storage methods - Eftect of storage, materials used for containers

health and economic aspects of open storage case studies under Indian conditions - Recycling of
Plastics and Construction Demolition wastes.

COLLECTION AND TRANSFER OFWASTES

PROCESSING OF WASTES

B

9

Methods of Residential and commercialwaste collection - Collection vehicles - Manpower - Collection

routes -Analysis of waste collection sy stems: Transfer stations -location, operation and maintenance: options

under Indian conditions - Field problems- solving.

source reduction of waste - On-site

segregation of solid wastes Public

Car
Primcie

12

ABHARANIENGG
cOL�EGE



Objectives of
waste

processing

UNIT V

from
solid

waste
composting and

biomethanatin:
Thermal

nrocessing
options -case

studies under
Indian

conditions.
Physical

Processing
techniques and

Equipment:
Resource

recovery

OUTCOMES:

Land
disposal of

solid
waste-

Sanitary
landGle

ite
selection.

design and
operation of

sanitary
landtills

Landfill
liners -

Management of
leachate and

londfll
gas-

Landfill
bioreactor -

Dumpsite
RehabilitationTOTAL:45

PERIODS

The
students

comnpleting the
course

will

demonstrate

THAMIRAI
BHARRANI

ENGINEERING
COLLEGE

(Approved dby

AICTE
New

Delhi
and

Affiliated to Anna
University.

Chennai)

Cattpudtkulam,
Chidambaranagar -

Vepemkulam
Road.

Thatchanalhr
Tinmelyeli627 358,

Tamil Nadu.

understand�ing of the
nature and

characteristics of
municipal

solid
wastes and the

regulatory

requirements
regarding

municipal
solid

waste
management.

ability to
plan and

design
Systems for

storage.
collection,

transport,
processing and

disposal of

municipal solid
waste.

2

Reduction,
reuseand

recycling of
waste.

TEXTBOOKS:

WASTE
DISPOSAL

perspective, aswellasin the
local and

international
context.

knowledge onthe
issues on

solid
waste

management from an
integrated and holistic

REFERENCES:

CE8711

Design and
operation of

sanitary
landfill.

1.
William A. W

orrell, P.Aarne
Vesilind

(2012)Solid Waste
Engineering,

Cengage
Learning.

2012.
2. John

Pitchel
(2014).Waste

Management
Practices-Municipal.

Hazardous and
industrial

CRC
Press, Taylorand

Francis, New York.

1.CPHEEO (2014),
*Manual on

Municipal Solid waste
management,

Central Public
Health and

Environmental
Engineering

Organisation ,
Government of India, New

Dellhi.

CE8712

OBJECTIVE:

George
Tchobanoglous and

FrankKreith

(2002).Handbook of Solid waste
management, McGraw

Hill. New York.

OBJECTIVE:

To use the
knowledge

acquired in Civil
Engineering to do a mini

project, which
allows the

students to come up with designs,
fabrication or

algorithms and programs
expressing their ideas in a

novel

STRATEGY:

STRATEGY To
identify a topic of interest in

consultation with
Faculty/Supervisor. Review the

literature and

gather
information

pertaining to the chosentopic. State the
objectives and develop a

methodology to achieve the

objectives. Carryout the design
/

fabrication or develop computer code.
Demonstrate the novelty of the

project through the results and outputs.

CREATIVE AND
INNOVATIVEPROJECT(Activity Based -

Subject
Related)

INDUSTRIALTRAINING(4WeeksDuring VISemester–Summer)

LTPC
004 2

75AHAHAAlaa

To train the
students in field work so as to have a firsthand knowledge of practical

problems in carrying out
engineering tasks. To develop skills in facing and solving the field

problems.

TOTAL:60PERIODS

The students individually undertake training in reputed civil engineering companies for the specified duration. At

the end of the training. a report on the work done will be prepared and presented. The students willbe evaluated
througha viva-voce examination by a team of internal staff.

rHALIRAgHARAENG
CÒLLF



0UTCOMES:

Atthe end of the course the student will be able to understand

CESSTL

The intricacies
ofinplenmentation

textbook knowledge into practice

The concepts of developnents
and implementation

ofInewtechniques

OBJECTIVE:

THAMIRABHARANI
ENGINEERING COLLEGE

(Approved
by AlCTE

New Dellhiand AMiated
to Ama

University, Clhema)

Chathianputukulanm,

Chidanbaranagar- Vepemkulanm Road

Tlhatchanallu,
Tnelveli

627 58, Tamil Nadu

STRATEGY:

PROJECT WORK

OUTCOME:

LTP C

0 02010

lo devclop the ability to solve a specilie probiem gn trom its identification and literature review

till the slCcessful solution of the same loan he stuenis n preparing project repots and to face

reviews and viva voce examinaion.

B+

The student works on a topic approved by the head ot the departmentunder the guidance of a faculty member

and preares acomprehensive project report atter completing the work to the satistaction, The student will be

evaluated based on the report and the viva voce examination by a team of examiners including one external

examiner.
TOTAL: 300 PERIODS

On Completionof the projcct work students will be in a position to take up any challengingpractical

problems and find solution by formulating proper methodology.

Principal

THAMIRABHARANI
ENGG COLLEGE.

Tirunelveli
Ta.



S. No.

3.

1.3.2 Sylabus of the courses that include experiential learning through project

work/field work/internship during the year

4.

5.

6.

7.

9.

10.

12.

THAMIRABHARANI ENGINEERING COLLEGE
(Approved by AlCTL New Delhi and Amliated to Anna University, Chennai)

Chathirampudukulam, Chidambaranagar Vepemkulam Road

Thatchanallur, Tinunelveli627 35S8, Tamil Nadu

Program

16.

Name

B.E

18.

ECE, EEE,

CIVIL,

MECH

21.

B.E- CSE

B.E

MECH

B.E-CSE

|1. B.E- CSE

B.E- CSE

B.E- CSE

B.E-CSE

B.E

ECE,

CIVIL,

13. B.E- CSE

14. B.E- CSE

MECH

15. B.E- CSE

B.E

EEE

17. B.E- CSE

B.E- CSE

19. B.E- CSE

20. B.E- CSE

B.E

ECE

22. B.E- CSE

23. B.E- CSE

CSE,

24. B.E- CSE

25. B.E- CSE

CSE,

EEE,

CSE.

CSE.

CSE.

Program
Code

103, 104,

105. 106

& |14

104

|14

104

104

104

104

104

103, 104.

105, 106

& I14

104

104

104

104, 105

104

104

104

104

104

104

104

Course Name

104

Engineering Physics

Engineering Chemistry

Problem Solving and Python

Programming

Lslpjogy Meritage of

Tamils

Physicsfor Information Science

Basic Electrical and Electronics

Engineering

Digital Principles and Computer

Organization

Foundations of Data Science

Artificial Intelligence and

Machine Learning

Database Management Systems

Algorithms

Environmental Sciences and

Sustainability

Computer Networks

Microprocessors and
Microcontrollers

Object Oriented Analysis and

Design

104, 106Cryptographyand Network

Security

Sensors and Transducers

Internet Programming

Artificial Intelligence

Mobile Computing

Mini Project

CloudComputing

Disaster Management

Introduction toRenewable Energy

Systems

PROFESSIONAL READINESS
FOR INNOVATION,
EMPLOYABILITY AND
ENTREPRENEURSHIP

Course

Code

PH3I51

CY3151

GE3151

GE3I52

PH3256

BE325|

CS335 |

CS3352

CS3491

GE3451

CS8591

EC8691

CS8592

OANS5 I

CS8651

CS8691

CS860 1

CS8611

CS8792

CS3492 14

CS3401| 15

CS8791

B+
NAAC

Page

HX8001

No.

3

Principal

4

5

7

8

12

13

17

19

20

21

22

23

24

25

26

26

GE8071I 28

27

OEE752 30

30

THAMIRABHARANI

ENGG
cOLLEGE,

Tirunelvel

Taminaeu-627

358



THAMIRABHARANIENGINEERING COLLECE
(Approved by AlCTENew Delhi and Aibated to Anna University Chepna

Chathirampudukulam Chidanmbaranagar Vepemkulam Road

Thatchanallur Tirunelveli 627 358 Tamid Nadu

UNIT IMIECHANICS

PH3ISLENGINEERING PHYSICS

UNIT IIELECTROMAGNETIC WAVES

Multi-particle dynamics: Center of mass (CM)CM of continuous bodies motion of the

CM - kinetic energy of the system of particles. Rotation of rigid bodies: Rotational

kinematics - rotational kinetic energy and moment of inertia -theorems of M J-moment of

inertia of continuous bodies -M.lof a diatomic molecule - torque - rotational dynamics of

rigid bodies -conservation of angularmomentum - rotational energy state of a rigid diatonmic

molecule - gyroscope - torsional pendulum double pendulum -Introduction to nonlinear

oscillations.

UNIT III OSCILLATIONS, OPTICSAND LASERS

B

The Maxwell's equations - wave equation; Plane electromagnetic waves in vacuum,

Conditions onthe wave field - properties of electromagnetic waves: speed, amplitude, phase.

orientation and waves in matter - polarization - Producing electromagnetic waves - Energy

and momentum in EM waves: Intensity. waves from localized sources, momentum and

radiation pressure - Cell-phone reception. Reflection and transmission of electromagnetic

waves from anon-conducting medium-vacuum interface for normal incidence.

UNIT IV BASIC QUANTUM MECHANICS

LTPC3 003

Simple hamonicmotion -resonance -analogy between electrical and mechanical oscillating

systems - waves on a string - standing waves - traveling waves -Energy transfer of a wave -

sound waves - Doppler efect. Reflection and refraction of light waves - total internal

reflection -interference -Michelson interferometer -Theory of air wedge and experiment.

Theory of laser - characteristics Spontaneous and stimulated emission - Einstein's

coefticients - population inversion - Nd-YAG laser, C02 laser, semiconductor laser -Basic

applications of lasers in industry.

UNIT V APPLIED QUANTUM MECHANICS 9

9

TEXT BOOKS:

Photons and lightwaves - Electrons and matter waves -Comptoneffect - The Schrodinger

equation (Time dependent and time independent forms) - meaning of wave function -

Normalization -Free particle - particle in a infinite potential well: 1D,2D and 3D Boxes

Normalization, probabilities and the correspondence principle.

The harmonic oscillator(qualitative )- Barrier penetration and quantum tunneling(qualitative)

Tunneling microscope Resonant diode - Finite potential wells (qualitative)- Bloch's

theorem for particles in a periodic potential -Basics of Kronig-Penney model and origin of

energy bands.

TOTAL: 45 PERIODS

1. D.Kleppner and R.Kolenkow. An Introduction to Mechanics.MeGraw HillEducation

(Indian Edition), 2017.

2. E.M.Purcelland D.J. Morin, Electricity and Magnetism, Cambridge Univ.Press,2013.

3. Arthur Beiser, Shobhit Mahajan, S. Rai Choudhury, Concepts of Modern Physics,

McGraw- Hill (Indian Edition),. 2017.

Principal

ThAMIRABHAKANI
ENGG COLLEGE,

Tirunelveh
Taminadu$27358



THAMIRABHARANI ENGINEERING COLLEGE
(Approved by AlCTE, New Delhi and Afilated to Anna University, Chenna)

Chathirampudukulam, Chidambaranagar Vepenmkulam Road

Thatchanallur Tirunclveli627 358 Tamil Nadu

REFERENCES:

1. R.Wolfson. Essential University Physics. Volume 1 & 2.Pearson Education (Indian

Edition), 2009.

2. Paul A. Tipler, Physic- VolumeI& 2, CBS.(lndian Edition). 2004.

3. K.Thyagarajan and A.Ghatak. Lasers: Fundamentals and Applications, Laxmi

Publications. (Indian Edition),2019.

2015.
4. D.Halliday, R.Resnick and J.Walker. Principles of Phy sics, Wiley (Indian Edition).

3. N.Garcia, A.Damask and S.Schwarz. Physics for Computer Science Students.

Springer- Verlag. 2012.

CY3151ENGINEERING CHEMISTRY

UNIT IWATER AND ITS TREATMENT

B+

UNIT IINANOCHEMISTRY

Water: Sources and impurities, Water quality parameters: Definition and significance of

color. odour, turbidity. pH, hardness, alkalinity, TDs,COD and BOD, fluoride and arsenic.

Municipalwater treatment: primarytreatment and disinfection (UV, Ozonation, break-point

chlorination). Desalination of brackish water: Reverse Osmosis. Boiler troubles: Scale and

sludge. Boilercorrosion, Caustic embrittlement,Priming & foaming. Treatment of boiler feed

water: Internal treatment (phosphate, colloidal, sodium aluminate and calgon conditioning)

and External treatment-Ion exchange demineralizationand zeolite process.

UNIT III PHASE RULE AND COMPOSITES

LTPC3003

Basics: Distinction between molecules, nanomaterials and bulk materials: Size-dependent

properties (optical, electrical, mechanical and magnetic): Types of nanomaterials: Definition.

properties and uses of - nanoparticle. nanocluster. nanorod. nanow ire and nanotube.

Preparation of nanomaterials: sol-gel, solvothermal, laser ablation, chemical vapour

deposition., electrochemicaldepositionand electro spinning. Applications of nanomaterials in

medicine, agriculture, energy, electronics and catalysis.

Phase rule: Introduction, definition of terms with examples. One component system - water

SVstem: Reduced phase rule: Construction of a simple eutectic phase diagram - Thermal

analysis; Two component system: lead-silver system - Pattinson process. Composites:

Introduction: Definition & Need for composites: Constitution: Matrix materials (Polymer

matrix, metal matrix and ceramic matrix) and Reinforcement (fiber. particulates, flakes and

whiskers). Properties and applications of: Metal matrix composites (MMC), Ceramic matrix

composites and Polymer matrix composites. Hybrid composites - definition and examples.

UNIT IV FUELS AND COMBUSTION

Ca

Fuels:Introduction:Classification of fuels; Coaland coke: Analysis of coal (proximate and

ultimate), Carbonization, Manufacture of metallurgical coke (Oto Hoffinann method).

Petroleum and Diesel: Manufacture of synthetic petrol (Bergius process), Knocking -octane

Prinelnal

THAMIRARHARAN'ENG
Tirureveh
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THAMIRABHARANI ENGINEERING COLLECE
(Approved by AICTE New Delhi and Affiliatedto Anna University.

Chenna)
Chathirampudukulanm, Chidambaranagar - Vepemkulam Road

Thatchanallur. Tirunelvel� 627 358, Tamil Nadu

number, diesel oil - cetane number: Power alcohol and biodiesel. Combustion of fuels:
Introduction: Calorific value - higher and lower caloritic values, Theoretical calculation of
calorific value: Ignition temperature: spontancous ignition temperature, Explosive range: Flue
gas analysis - ORSAT Method.CO2 emission and carbon footprint

UNIT VENERGY SOURCES AND STORAGE DEVICES

TEXT BOOKS:

Stability of nucleus: mass defect (problems).binding energy: Nuclear energy: light water
nuclear power plant. breeder reactor. Solar energy conversion: Principle, working and
applications of solar cells: Recent developments in solar cell materials. Wind energy:
Geothermal energy: Batteries: Types of batteries, Primary battery - dry cell, Secondary
battery - lead acid battery and lithium-ion-battery: Electric vehicles - working principles: Fuel
cells: H2-02 fuel cell, microbial fuel cell: SupercapacitorsS: Storage principle, types and
examples.

9

1. P.C. Jain and Monica Jain, *EngineeringChemistry", 17th Edition, DhanpatRai
Publishing Company (P)Lid, New Delhi, 2018.

TOTAL:45 PERIODS

REFERENCES:

2. Sivasankar B., *EngineeringChemistry", Tata McGraw-Hill Publishing Company
Lid, New Delhi. 2008.

3. S.S. Dara,*A Text book of Engineering Chemistry",S. Chand Publishing. 12th

Edition, 2018

B+

1. B. S.Murty. P. Shankar, Baldev Raj, B. B. Rath and James Murday, "Text book of

nanoscienceand nanotechnology",Universities Press-IIM Series in Metallurgy and
Materials Science. 2018.

2. O.G. Palanna. "EngineeringChemistry" McGraw Hill Education (India) Private

Limited,2nd Edition, 2017.

3. Friedrich Emich, "EngineeringChemistry",Scientific International PVT, LTD,New
Delhi. 2014.

4. ShikhaA garwal, "EngineeringChemistry-Fundamentals and Applications",

Cambridge University Press, Delhi. Second Edition., 2019.

5. O.V. Roussak and H.D. Gesser, Applied Chemistry-A Text Book for Engineers and

Technologists, Springer Science Business Media, New York,2nd Edition, 2013.

GE3151PROBLEM SOLVING AND PYTHON PROGRAMMING
LTPC3003

UNIT ICOMPUTATIONAL THINKING AND PROBLEM SOLVING

Fundamentals of Computing - ldentification of Computational Problems -Algorithms.

building blocks of algorithms(statements, state. control flow, functions), notation (pseudo

code. flow chart, programming language),algorithmic problem solving, simple strategies for

developing algorithms (iteration, recursion). Illustrative problems: find minimum in a list.

insert a card in a list of sorted cards, guess an integer number in a range, Towers of Hanoi.

9

principa!
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THAMIRABHARANI ENGINEERING COLLEGE
(Appeedby AlC TE New Dehi and Aid to Anna Unvensity Chenna)

Chathiapudukulam ChdabaranacarVepemkulam Road

Thatchanallur, Tirunclseli 627 358 Tamil Nadu

UNIT II DATA TYPES, EXPRESSIONS, STATEMENTS
Python interpreter and interactive mode.debugging: values and types:int, float, boolean.

string.and list; variables,
expressions, statements, tuple assignment, precedence of operators,

comments; Illustrative
programs: exchange the values oftwo variables. circulate the values of

nvariables, distancebetween twopoints.
UNIT IIICONTROL FLOw, FUNCTIONS, STRINGS

Conditionals:Boolcan values and operators. conditional if). alternative (if-else).chained
conditional

(if-elif-else): Iteration: state, while, for, break, continue, pass: Fruitful functions:
return

values,parameters, local and global scope. function composition, recursion: Strings:
string slices,immutability, string functions and methods. string module: Lists as array s.

IIlustrative programs: square root. gcd. exponentiation. sum an array of numbers, measearch,binary search.

UNITIV LISTS,TUPLES,DICTIONARIES

UNITV FILES, MODULES, PACKAGES

Lists: list operations,list slices. list methods, list loop, mutability, aliasing, cloning lists, Iist

parameters; Tuples: tuple assignment. tuple as return value: Dictionaries: operations and
methods;advanced list processing - list comprehension: Illustrative programs: simple sorting.

histogram, Students marks statement.Retail bill preparation.

TEXT BOOKS:

Files and exceptions: text files. reading and writing files, format operator:command line

arguments, errors and exceptions. handling exceptions, modules, packages; 1llustrative

programs: word count,copy file. Voter'sage validation, Marks range validation (0-100).

1. Allen B. Downey, "Think Python: How to Think like a Computer Scientist", 2nd
Edition, O�Reilly Publishers, 2016.

REFERENCES:

B+

2. Karl Beecher, "Computational Thinking: A Beginner's Guide to Problem Solving and
Programming", Ist Edition, BCS Learning& Development Limited, 2017.

1. Paul Deitel and Harvey Deitel, "Python for Programmers", Pearson Education, Ist

Edition, 2021.

2. G Venkatesh and Madhavan Mukund, "Computational Thinking: A Primer for

Programmers and Data Scientists", 1st Edition. Notion Press, 2021.

TOTAL: 45 PERIODS

4. Eric Matthes, "Python Crash Course, A Hands -on Project Based Introduction to

Programming", 2nd Edition, No Starch Press, 2019.

5. https:/www.python.org

3. John VGuttag. "Introductionto Computation and Programming Using Python: With

Applications to Computational Modeling and Understanding Data", Third Edition,

MIT Press, 2021

2018.

9

GE3152 HERITAGE OF TAMILS

9

6. Martin C. Brown, "Python: The Complete Reference", 4th Edition, Mc-Graw Hill.

Trunelveli
T

THA
eSHARENG
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THAMIRABHARANIENGINEERING COLLEGE

(Approved by AlC TL New Delhi and Afiliated to Anna Uiniversity Che

Chahirampudukulam Chaneli 627 358 Tamil Nadu

nbaranagar Vepemkulam Road

Thatchanallur I

UNITILANGUAGE AND LITERATURE

3

Language Families in India - Dravidian Languages

Classical Literature in Tamil- Secular Nature of Sangam Literature- Distributive Justice in

Sangam Literature - Management Principles in Thirukural- Tamil Epics and Impact of

Buddhism & Jainism in Tamil Land - Bakthi Literature Azhwars and Nayanmars - Forms of

minor Poetry - Development ofModern literature in Tamil - Contributionof Bharathivar and

Bharathidhasan.

UNIT IIFOLK AND MARTIAL ARTS

UNIT I|HERITAGE -ROCK ARTPAINTINGS TO M0DERN ART - SCULPTURE

UNIT IV THINAI CONCEPT OF TAMILS

Hero stone to modern sculpture - Bronze icons - Tribes and their handicrafs - Ar oftemnle

car making - - Massive Terracotta sculptures, Village deities, Thiruvalluvar Statue at

Kanyakumari, Making of musical instruments - Mridhangam, Parai, Veenai, Yazh and

Nadhaswaram - Role of Temples in Social and Economic Life of Tamils.

B

LIPCI 001

3

Therukoothu. Karagattam, VilluPattu, KaniyanKoothu, Oyillattam, Leather puppetry.

Silambattam,Valari, Tiger dance - Sports and Games of Tamils.

TEXT-CUM-REFERENCE BOOKS

Tamil as a Classical Language

1. 56p5QJJQaUrTD

(56J6flufG:

Flora and Fauna of Tamils &Aham and Puram Concept from Tholkappiyam and Sangam

Literature - Aram Concept of Tamils - Education and Literacy during Sangam Age - Ancient

Cities and Ports of Sangam Age - Export and Import during Sangam Age Overseas

Conquest of Cholas.

3.Bpq

UNIT V CONTRIBUTION OF TAMILS TO INDIAN NATIONAL MOVEMENTAND
INDIAN CULTURE

4. 50UTHGTID

3

Contribution of Tamils to Indian Freedom Struggle - The Cultural Influence of Tamils over

the other parts of India - Self-Respect Movement - Role of Siddha Medicine in Indigenous

Systems of Medicine- Inscriptions & Manuscripts –Print History of Tamil Books.

(50516UeblweugaT DSQLaflufG)

3

3

2. 560oflsoflšs-psTGOT Qu�Qa. HbBTLÓ. (ollsLs�T LSÌgsgO ).

6T6J6TTE5BSŠ6ATguleuerE5O5TAU5 5IJQBT5tflao

(505TiuablwugIGTT DSOUGrflufo)

TOTAL: 15 PERIODS

LD5E5(6T5OJ6OOT GUTGO - 55.55. lereT6T

5. Social Life of Tamils (Dr.K.K.Pillay) A joint publication of TNTB & ESC and
RMRL -(in print)

Drincipal

THAMIRABHARANI ENGG COLLEGE
TrunelvEll Tamina4u627 358



THAMIRABHARANIENGINEERING COLLEGE
Apeed b AlCTENew De and ASled so Anns Ln

Chu

h Chida Vepemkulam Road

llu Tunchel627 158 Ta Nadu

6. Social Life of the Tamils - The Classical Period (Dr S Singaravelu) (Published by:

Intermational Institute of Tamil Studies.

7. Historical Heritage of the Tamils(Dr S.V Subatamanian, Dr.K.D. ThirunavUkkarasu
(Published by: Intermational Institute of Tamil Studies).

S. The Contributions ofthe Tamils to Indian Culture (Dr.MValarmathi) (Published by

International Institute of Tamil Studies.)

9. Keeladi- Sangam City Civilization on the banks of river Vaigai Jointly Published
by:Department of Archaeology& Tamil Nadu Text Book and Educational Services
Corporation, Tamil Nadu)

10. Studies in the History ofIndia with Special Reference to Tamil Nadu (Dr.K.k.Pillay)
(Published by: The Author)

1. Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil
Nadu Text Book and Educational ServicesCorporation, Tamil Nadu)

12. Journey of Civilization lndus to Vaigai (R.Balakrishnan) (Published by: RMRL)-
Reference Book.

H3256 PHYSICS FOR INFORMATION SCIENCE

UNIT IELECTRICAL PROPERTIES OF MATERIALS
Classical free electron theory - Expression for electrical conductivity –Thermal conductivity.

expression - Wiedemann-Franz law - Success and failures -electrons in metals-Particle in a

three dimensional box -degenerate states – Fermi- Dirac statistics – Density of energy states

-Electron inperiodic potential -Energy bands in solids -tight binding approximation -

Electron effective mass-concept of hole.

UNIT IISEMICONDUCTOR PHYSICs

LIPC3003

direct and indirect band gapIntrinsic Semiconductors - Energy band diagram

semiconductors Carrier concentration in intrinsic semiconductors

semiconductors Carrier concentrationin N-type & P-type semiconductors -Variation of

carrier concentration with temperature variation of Fermi level with temperature and

impurity concentration-Carrier transport in Semiconductor: random motion, drift. mobility

anddiffusion- Hall effect and devices -Ohmic contacts -Schottky diode.

UNIT III MAGNETIC PROPERTIES OFMATERIALS

Ca

Magnetic dipole moment atomic magnetic moments- magnetic permeability and

susceptibility Magnetic material classification: diamagnetism paramagnetism

ferromagnetism-antiferromagnetism ferrimagnetism - Ferromagnetism: origin and

exchange interaction- saturation magnetization and Curie temperature- Domain Theory- M
versus H behaviour -Hard and soft magnetic materials examples and uses-- Magnetic

principle in computer data storage-Magnetic hard disc (GMR sensor).

UNIT IV OPTICAL PROPERTIES OFMATERIALS

extrinsic

Princin!

THANMR
OHARANI
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Classification of optical materials
carrier generation and recombination processes

Absorption emission and scattering of light in metals, insulators and semiconductors

(concepts only) - photo current in a P-N diode - solar cell - LED -Organic LED - Laser

diodes Optical data storage techniques.

UNIT V NANODEVICES AND QUANTUM COMPUTING

Introduction - quantum confinement - quantum structures: quantum wells, wires and dots

band gap of nanomaterials. Tunneling - Single electron phenomena: Coulomb blockade

resonant-tunneling diode - single electron transistor - quantum cellular automata -Ouantum

sy stem for information processing - quantum states - classical bits- quantum bits or qubits

CNOT gate - multiple qubits - Bloch sphere - quantum gates - advantage of quantum

computing over classical computing.

TEXT B0OKS:

1. Jasprit Singh, "Semiconductor Devices: Basic Principles", Wiley (Indian Edition).

2007.

2. S.O.Kasap. Principles of ElectronicMaterials and Devices, McGraw-Hil Education

(Indian Edition),2020.

3. Parag K. Lala, Quantum Computing: A Beginner's Introduction, McGraw-Hill

Education (Indian Edition),2020.

REFERENCES:

1. Charles Kittel, Introduction to SolidState Physics, Wiley India Edition, 2019.

2. Y.B.Band and Y.Avishai, Quantum Mechanics with Applications to Nanotechnology

and

3. Information Science, AcademicPress, 2013.

TOTAL: 45 PERIODS

4. V.V.Mitin, V.A. Kochelap and M.A.Stroscio, Introduction to Nanoelectronics.

CambridgeUniv.Press, 2008.

5. G.W.Hanson, Fundamentals of Nanoelectronics,Pearson Education (Indian Edition)

2009.

6. B.Rogers, J.Adamsand S.Pennathur, Nanotechnology: Understanding SmallSystems,
CRC Press, 2014.

BE3251 BASICELECTRICAL AND ELECTRONICS ENGINEERING

COURSE OBJECTIVES:

To introduce the basics of electric circuits and analysis

To introduce analog devices and their characteristics

To impart knowledgein the basics of working principles and application of electrical

machines

Toeducate on the fundamental concepts of digital electronics

LTPC3003
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• lo introducethe functional elements and working of measuring instrumeaUNITIELECTRICAL CIRCUITS

UNIT II ELECTRICAL MACHINES

ChatirmpudukuamChdaburaaVepenklat
Thatchanalur Tinunclei 627 358 Tamil Nadu

DC Circuits: Circuit Components: Conductor. Resistor, Inductor, CCapacitor- Ohm's Law -

Kirchhoffs Laws-ndependentand Dependent Sources- Simple problems- Nodal Analysis.
Mesh analysis with Independent sources only (Steady state) Introduction to AC Circuits and
Parameters:

Waveforms, Average value, RMS Value, Instantaneous power. real power,
Teactive power and apparent power, power factor - Steady state analysis of RLC CIrcus(Simple problems only)

UNIT II ANALOG ELECTRONICS

C

Construction and Working principle- DC Separately and Self excited Generators, EMF
cquation, Types and Applications.Working Principle

of DC motors, Torque Equation, Typesand Applications. Construction, Working principle and Applications of Transformer, Threephase Alternator, Synchronous motor and Three Phase Induction Motor.

UNIT IVDIGITAL ELECTRONICS

Roud

Resistor, Inductor and Capacitor in Electronic Circuits- Semiconductor Materials: Silicon&Germanium -PN Junction Diodes., Zener DiodeCharacteristics Applications BipolarJunction Transistor-Biasing, JFET, SCR, MOSFET.IGBT -Types, I-V Characteristics and
Applications, Rectifier and Inverters

TEXT BOOKS:

UNIT V MEASUREMENTS ANDINSTRUMENTATION

B

Review of number systems, binary codes, error detection and correction codes.
Combinational logic - representation of logic functions-SOP and POS forms, K-map
representations- minimization using K maps (Simple Problems only).

Functional elements of an instrument,Standards and calibration, Operating Principle. types -

Moving Coil and Moving Iron meters, Measurement of threephase power, Energy Meter.
Instrument Transformers-CT and PT, DSO- Block diagram- Data acquisition.

REFERENCES:

2.

3. Sedha R.S., "Atextbook book of Applied Electronics", S.Chand & Co.. 2008

Hill

9

1. Kothari DP and 1.J Nagrath, "Basic Electrical and Electronics Engineering, Second
Edition, McGraw Hill Education, 2020

2. S.K.Bhattacharya "Basic Electrical and Electronics Engineering".Pearson Education.
Second Edition, 2017.

9

Education, 2019.

TOTAL:45PERIODS

4. James A .Svoboda, Richard C.Dorf, "Dorf's Introduction to Electric Circuits", Wiley,

2018.

9

5. A.K. Sawhney,PuneetSawhney 'A Course in Electrical & Electronic Measurements

& Instrumentation', DhanpatRaiand Co, 2015.

1. Kothari DP andIJNagrath, "Basic Electrical Engineering". Fourth Edition, McGraw

Principat

3. Thomas L. Floyd, Digital Fundamentals, I1th Edition, Pearson Education, 2017.

Tiruneveh
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4 4 Abert Malvino, David Bates, Electronic Principles, McCiraw HIL Education: 7th

cdition. 2017.

5 Mabmood Nahvi and Joseph A. Edminister,Electric Circuits Schaum Outline

Series, McGraw Hill, 2002.

6. HS Kalsi. "Electronic Instrumentation', Tata McGraw-Hill.New Delhi.2010

CS3351DIGITAL PRINCIPLES AND COMPUTER ORGANIZATION

UNIT I COMBINATIONAL LOGIC

UNIT II SYNCHRONOUS SEQUENTIAL LOGIC

Language.

Combinational Circuits - Karnaugh Map - Analysis and Design Procedures -Binary Adder

Subtractor -Decimal Adder - Magnitude Comparator- Decoder- Encoder- Multiplexers

Demultiplexers

Introduction to Sequential Circuits Flip-Flops - operation and excitation tables, Triggering

of FF, Analysis and design of clocked sequential circuits - Design Moore Mealy models,

state minimization. state assignment, circuit implementation - Registers -Counters.

UNIT III COMPUTER FUNDAMENTALS

UNIT IV PROCESSOR

Operation and
Functional Units of a Digital Computer: Von Neumann Architecture

Operands of Computer Hardware Instruction - Instruction Set Architecture (ISA):Memory

Addressing

Location. Address and Operation- Instruction and Instruction Sequencing

Interaction between Assembly and High Level

Modes, Encoding of Machine Instruction

PRACTICAL EXERCISES:

1. Verification of Boolean theorems using logic gates.

LTPC3024

Designing a Control Unit Hardwired
Instruction Execution - Building a Data Path

Control, Microprogrammed Control - Pipelining- Data Hazard-Control Hazards.

UNIT V MEMORY AND WO

9

Memory Concepts and Hierarchy- Memory Management -Cache Memories: Mapping and

Replacement Techniques Virtual Memory- DMA -VO Accessing lO: Parallel and

Serial Interface - Interrupt IO - Interconnection Standards: USB, SATA

3. Implementation of4-bit binary adder/subtractor circuits.

4. Implementation of code converters.

5. ImplementationofBCD adder, encoder and decoder circuits

6. Implementation of functions using Multiplexers.

9

7. Implementation of the synchronouscounters

2. Design and implementation of combinational circuits using gates for arbitrary

functions.

8. Implementation of a Universal Shift register.

9

TOTAL: 45 PERIODS

30PERIODS
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0, Simulator based study of Computer Architecture

TENTBOOKS:

REFERENCES:

T M Mlorris Mano, Michael D. Ciletti, "Dicital Desion:With an Introduction to the

Verilog DL, VHDL,and System Verilog" Sixth Edition, Pearson Education,201

2. David A. Patterson, John L. Hennessy, "Computer Organization and Design. ne

Hardware Software Interface", Sixth Edition, Morgan Kaufmann/Elsevier,2020.

Perfomance", Tenth Edition, Pearson Education, 2016.

1. Carl Hamacher, ZvonkoVranesic, SafwatZaky, NaraigManjikian,"Computer

Organization andEmbedded Systems",Sixth Edition, Tata Mciraw-Hill, 2012.

2. William Stallings, "Computer Organization and Architecture

UNIT IINTRODUCTION

3. M.Morris Mano, "Digital Logic and Computer Design", Pearson Education,2016.

CS3352FOUNDATIONS OF DATA SCIENCE

UNIT IIDESCRIBING DATA

B+

TOTAL:75PERIODS

Data Science:Benefitsand uses - facets of data - Data Science Process: Overview -Defining

rescarchgoals -Retrieving data - Data preparation - Exploratory Data analy sis - build the

model- presenting findings and building applications - Data Mining - Data Warehousing
Basic Statistical descriptions of Data

UNIT IVPYTHON LIBRARIES FOR DATA WRANGLING

Designing for

Types of Data - Types of Variables -Describing Data with Tables and Graphs -Describing

Data with Averages -Describing Variability -Normal Distributions and Standard (z) Scores

UNIT III DESCRIBING RELATIONSHIPS

combining datasets-aggregation and grouping- pivot tables

Correlation-Scatter plots -correlation coefficient for quantitative data computational

formula for correlation coefficient - Regression -regression line -least squares regression

line Standard error of estimate - interpretation of r2 -multiple regression equations

regression towards the mean

UNIT V DATA VISUALIZATION

LTPC3003

TEXT B00KS

Basics of Numpy arrays -aggregations -computations on arrays -comparisons, masks.

boolean logic – fancy indexing - structured arrays - Data manipulation with Pandas data

indexing and selection - operating on data - missing data Hierarchical indexing

Importing Matplotlib-Line plots - Scatter plots - visualizing errors density and contour

plots - Histograms - legends colors - subplots text and annotation customization

three dimensional plotting -Geographic Data with Basemap - Visualization with Seabom.

9

TOTAL:45 PERIODS
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1 David Cielen. Arno D. B. Mey sman,and Mohamed Ali, "IntroducingData Science,

Manning Publications, 2016. (Unit I)

2 Robert S. Witte and John S. Witte, Statistics . Eleventh Edition, Wiley Publications.

2017.(Units |land |lI)

3. Jake Vander Plas, "Python Data Science Handbook": O'Reilly, 2016.(UnitsIV and V)

REFERENCES:

1. Allen B.Downey, "Think Stats: Exploratory Data Analysis in Python", Green Tea

Press.2014.

CS3491 ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING

LIPC302 4

UNIT IPROBLEM SOLVING

Introduction to Al - Al Applications -Problem solving agents - search algorithms

uninformed search strategies - Heuristic search strategies - Local search and optimization

problems - adversarial search-constraint satisfaction problems (CSP)

UNIT I PROBABILISTIC REASONING

Acting under uncertainty -Bayesian inference -naïve bayes models. Probabilistic reasoning

- Bayesian networks - exact inference in BN- approximate inference in BN

networks.

UNIT III SUPERVISED LEARNING
Introduction tomachine learning - Linear Regression Models: Least squares, single &
multiple variables, Bayesian linear regression. gradient descent, Linear Classification

Models: Discriminant function Probabilistic discriminative model - Logistic regression.

Probabilistic generative model -Naive Bayes, Maximum margin classifier - Support vector

machine. Decision Tree, Random forests

UNIT V NEURAL NETWORKS

UNIT IV ENSEMBLE TECHNIQUES AND UNSUPERVISED LEARNING

Combining multiple learners: Model combination schemes, Voting. Ensemble Learning -

bagging, boosting. stacking. Unsupervised learning: K-means, Instance Based Learning:

KNN, Gaussian mixture models and Expectation maximization

PRACTICAL EXERCISES: 30PERIODS

Perceptron- Multilayer perceptron, activation functions, network training- gradient descent

optimization - stochastic gradient descent, eror backpropagation.from shallow networks to

deep networks -Unit saturation (aka the vanishing gradient problem) ReLU.

hyperparameter tuning. batch normalization, regularization, dropout.

1. Implementation of Uninformed search algorithms (BFS, DFS)

9

2.Implementation of Informed search algorithms (A*, memory-bounded A*)

3. Implement naïve Bayes models

causal

4. Implement Bayesian Networks

5. Build Regressionmodels

45 PERIODS

Princisal
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Thatchanallur Tirunelveli 627 358. Tamil Nadu

6.Build decision trees and random forests

7. Build SVM models

8.Implement ensembling techniques

9.Implement clustering algorithms

10. Implement EM for Bayesian networks

11. Build simple NNmodels
12. Builddeep learning NN models

TEXT BOOKS:

I. Stuart Russell and Peter Norvig, "Artificial Intelligence A Modern Approach .
Fourth Edition, Pearson Education, 202 1.

2. EthemAlpaydin, "Introductionto Machine Learning", MTPress, Fourth Edition.
2020.

REFERENCES:
1. Dan W. Patterson, "Introduction to Artificial Intelligence and Expert Systems",

Pearson Education,2007

TOTAL:75 PERIODS

2. Kevin Night, Elaine Rich,and Nair B., *Artificial Intelligence", McGraw Hill, 2008

B+

3. Patrick H. Winston, "Artificial Intelligence", Third Edition, Pearson Education, 2006

4. Deepak Khemani, "Artificial Intelligence", Tata MeGraw Hill Education, 2013
(http://nptel.ac.in)

2014

5. Christopher M. Bishop. "Patten Recognitionand Machine Learning".Springer, 2006.

6. Tom Mitchell, "Machine Learning",McGraw Hill, 3rd Edition, 1997.

7. Charu C.Aggarwal, "Data Classification Algorithms and Applications", CRC Press.

8. MehryarMohri, AfshinRostamizadeh, AmeetTalwalkar, "Foundations of Machine

Learning", MIT Press, 2012.

9. lan Goodfellow, YoshuaBengio, Aaron Courville, "DeepLearning", MITPress, 2016

CS3492DATABASE MANAGEMENT SYSTEMS

UNIT IRELATIONAL DATABASES 10

UNIT IIDATABASE DESIGN 8

LTPC3003

Purpose of Database System - Views of data - Data Models -Database System Architecture

-Introduction to relational databases- Relational Model -Keys -Relational Algebra SQL

fundamentals -Advanced SQL features - Embedded SQL-Dynamic SQL 81

Entity-Relationship model E-R Diagrams Enhanced-ER Model ER-to-Relational

Mapping - Functional Dependencies- Non-loss Decomposition
First, Second, Third

Principal
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ENCG corCE

THANIRASHARAN ENGG COLLEGE,
Tirunelven Taminadu-627 358



THAMIRABHARANI
ENGINEERING COLLEGE

(Approvedby
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toAnna Uoiversity, Chennai)

Normal Forms, Dependency Preservation- BoyceCodd Normal Form Multi-valued

Dependencies and Fourth Nornmal Form- Join Dependencies and Finh Normal Form

UNIT IITRANSACTIONS

Chathirampudukulam,
Chidambaranagar

-Vepemkulam Rond

Thatchanallur Tirunlveli 627 3S8, Tamil Nadu

Transaction Concepts -ACID Properties - Schedules Serializability-Transaction
support

Concurrency control -Two Phase Locking- Timestamp
in SQL-Need for Concurrency

Multiversion - Validation and Snapshot isolation- Multiple Granularity locking

Recovery based on deferred and immediate update
Handling -Recovery Concepts

Shadowpaging -ARIES Algorithm

UNIT IV IMPLEMENTATION TECHNIQUES

UNIT V ADVANCED TOPICS

RAID - File Organization - Organization of Records in Files - Data dictionary Storage

ColumnOriented Storage- Indexing and Hashing Ordered Indices- B+ tree Index Files-B

tree Index Files - Static Hashing Dynamic Hashing Query Processing Overview

Algorithms for Selection, Sorting and join operations-Query optimization using Heuristics -

Cost Estimation.

infrastructures -Challenges

TEXT BOOKS:

9

Distributed Databases: Architecture, Data Storage, TransactionProcessing, Query processing

CAP Theorem Document Based
and optimization NOSQL Databases: Introduction

systems - Key value Stores -Column Based Systems - Graph Databases.Database Security:

S�L

Security issues Access control based on privileges- Role Based access control

Flow control - Encryption and Public Key
Injection - Statistical Database security

REFERENCES:

Deadlock

9

1. Abraham Silberschatz, Henry F. Korth, S. Sudharshan, "Database System Concepts",

Seventh Edition, McGrawHill, 2020.

UNIT INTRODUCTION

2. RamezElmasri, Shamkant B. Navathe, *Fundamentals of Database Systems", Seventh

Edition, Pearson Education,2017

CS3401 ALGORITHMS

TOTAL:45 PERIODS

1. C.J.Date, A.Kannan, S.Swamynathan, "An Introduction to Database Systems", Eighth

Edition, Pearson Education,2006.

LTPC3024

Algorithm analysis: Time and space complexity - Asymptotic Notations and its properties

Best case, Worst case and average case analysis - Recurrence relation: substitution method

Lower bounds - searching: linear search, binary search and Interpolation Search, Pattern

search: The naïve string-matching algorithm - Rabin-Karp algorithm - Knuth-Morris-Pratt

algorithm. Sorting: Insertion sort - heap sort

Prucipal
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UNIT IIGRAPH ALGORITHMS

THAMIRABHARANI ENGINEERING COLLEGE
(Approved by AlCTENew Delhi and Aiated to Anna University, Chenna)

Chathirampudukulam, Chdambaranagar - Vepemkulam Road

Thatchanallur Tirunelveli 627 358, Tamil Nadu

UNIT II ALGORITHM DESIGN TECHNIQUES

Graph algorithms: Representations of graphs - Graph traversal: DES - BFS - applications -

Connectivity, strong connectivity, bi-connectivity - Minimum spanning tree: Kruskal s

Prim's algorithm- Shortest path: Bellman-Ford algorithm - Dijkstra's algorithm - Floyd

Warshall algorithn Network flow: Flow networks - Ford-Fulkerson method- MatennE
Maximum bipartite matching

UNIT IV STATE SPACE SEARCH ALGORITHMS

Divideand Conquer methodolopy: Finding maximum and minimum - Merge sort -QUiCK
sort Dynamic programming: Elements of dynamic programming

Matrix-chain

multiplication - Multistage graph Optimal Binary Search Trees. Greedy Technique:
Elements of the greedy strategy - Activity-selection problem -Optimal Merge pattern
Huffman Trees.

PRACTICAL EXERCISES:

PERIODS

Backtracking: n-Queens problem - Hamiltonian Circuit Problem - Subset Sum Problem -
Graph colouring problem Branch and Bound: Solving 15-Puzzle problem - Assignment

problem - Knapsack Problem -TravellingSalesman Problem

Searching and Sorting Algorithms

B+

UNIT V NP-COMPLETE ANDD APPROXIMATION ALGORITHM
Tractable and intractable problems: Polynomial time algorithms Venn diagram

representation - NP-algorithms -NP-hardness and NP-completeness Bin Packing problem -

Problem reduction: TSP 3-CNF problem. Approximation Algorithms: TSP

Randomized Algorithms: concept and application -primality testing - randomized quick
sort -Finding kth smallest number

NAAC

m.

9

9

Graph Algorithms

45 PERIODS

1. Implement Linear Search. Determine the time required to search for an element.

Repeat the experiment for different values of n. the number of elements in the list to

be searched and plot a graph of the time taken versus n.

1. Develop a program to implement graph traversal using Breadth First Search

2. Develop aprogram to implement graph traversal using Depth First Search

9

2. Implement recursive Binary Search. Determine the time required to search an

element. Repcat the experiment for different values of n. the number of elements in

thelist to be searched andplot a graph of the timetaken versus n.

Ca

3. Given a text txt |0..n-1|and a pattern pat |0...n-| ], write a function search (char pat |

J, char txt |)that prints all occurrencesof pat |]in txt ||. You may assume that n >

30

4. Sort a given set of elements using the Insertion sort and Heap sort methods and

determine the time required to sort the elements.Repeat the experiment for different

values ofn, the number of elements in the list to be sorted and plot a graph of the time

taken versus n.

THAMIRABHARANI EMGG COLLEE
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(Approved by AICTE, New Delhi and Affiliatedtoo Anna University,

Chennai)

Chathirampudukulam, Chidambaranagar - Vepemkulam Rond

Thatchanallur, Tirunelveli 627 358, TamilNad.

3. From a given vertex in a weighted conneeted graph, develop a program to find the

shortest paths toother vertices using Dijkstra's algorithm.

5. Implement Floyd's algorithm for the All-Pairs- Shortest-Paths problem

4. Find the minimum cost spanning tree oT a given undirected graph using Prim's

algorithm.

6. Computethe transitive closure of a given directed graph using Warshall's algorithm.

Algorithm Design Techniques

versus n.

1. Develop aprogram to find out the maximum and minimum numbers in a given list of

n numbers using the divide and conquer technique.

2. Implement Merge sort and Quick sort methods to sort an array of elements and

determine the time required to sort. Repeat the experiment for different values of n.

the number of elements in the list to be sorted and plot a graph of the time taken

State Space Search Algorithms

1. Implement N Queens problem using Backtracking.

Approximation Algorithms Randomized Algorithms

B+

2. Implement randomized algorithms for finding the kth smallest number.

MAAC

1. Implement any scheme to find the optimal solution for the Traveling Salesperson

problem and then solve the sameproblem instance using any approximation algorithm

and determine the error inthe approximation.

The programs can be implemented in C/C++/JAVA/Python.

TEXT BOOKS:

REFERENCES:

I. Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest and Clifford Stein,

"Introduction to Algorithms", 3rd Edition, Prentice Hall of India, 2009.

TOTAL:75 PERIODS

2. Ellis Horowitz, SartajSahni, SanguthevarRajasekaran "Computer Algorithms/C++"

Orient Blackswan, 2nd Edition, 2019.

1. AnanyLevitin, "lntroductionto the Design and Analysis of Algorithms", 3rd Edition,

Pearson Education, 2012.

2. Alfred V. Aho, John E. Hopcroft and Jeffrey D. Ullman, "Data Structures and

Algorithms", Reprint Edition, Pearson Education, 2006.

GE3451ENVIRONMENTAL SCIENCES AND SUSTAINABILITY

UNIT IENVIRONMENT AND BIODIVERSITY 6

3. S.Sridhar. "Design and Analysis of Algorithms", Oxford university press, 2014.

LTPC2002
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Detinition, scope and importance of cnvironment
and

Energy tlow- ccological succession, Types of biodiversity: genctic, species and c

diversity- values of biodiversity, India as a meva-diversity nation - hot-spots of biodiversily

threats to biodiversity: habitat loss. Doaching of wildlife, man-wildlife contlicts

endangered andendemic specics of India - conservationof biodiversity: In-situ and ex-sit0.
UNIT II ENVIRONMENTAL POLLUTION9
Causes, Elects and Preventive measures of Waler. Soil, Air and Noise Pollutions. Solid,

lazardous and E-Waste management, Case studies on Occupational Hcalth and Sarey
Management system (OHASMS). Environmental protection, Environmental protection acts.UNIT IIIRENEWABLE SOURCES OFENERGY6

Lnergy managemnent and conservation, New Energy Sources: Need of new sources. Different
ypesneW energy sources. Applicationsof- Hydrogen cnergy. Ocean energy resources, Tidal
encrgy conversion. Concept, origin and power plants of geothermal energy.UNIT IVSUSTAINABILITY AND MANAGEMENT6

UNIT V SUSTAINABILITY PRACTICES 6

B

Development,GDP ,Sustainability- concept. needs and challenges-economic, social and
aspects of sustainability-from unsustainability to sustainability-millennium development
goals, and protocols-SustainableDevelopment Goals-targets, indicators and intervention
arcas Climate change- Global, Regional and local environmental issues and possible

solutions-case studies. Concept of Carbon Credit, Carbon Footprint. Environmental
managementin industry-A case study.

nccd for public awareness. Eco-system

TEXT BOOKS:

Zero waste and R concept, Circular cconomy, ISO 14000 Series, Material Life cycle

assessment, Environmental Impact A ssessment. Sustainable habitat: Green buildings, Green
materials, Energy efficiency, Sustainable transports. Sustainable energy: Non-conventional

Sources, Energy Cyclescarbon cycle, emission and sequestration, Green Engineering:
Sustainable urbanization- Sociocconomical andtechnological change.

TOTAL: 30 PERIODS

1.AnubhakKaushik and C. P. Kaushik's"Perspectives in Environmental Studies", 6th Edition,

New Age International Publishers,20 18.

2. Benny Joseph. Environmental Science and Engineering', Tata McGraw-Hill, New Delhi.

2016.

3.Gilbert M.Masters,Introduction to Environmental Engineering and Science', 2nd edition.

Pearson Education. 2004.

4.Allen, ID. T. and Shonnard, D. R., Sustainability Engineering:Concepts, Design and Case

Studies, Prentice Hall.

REFERENCE B00KS:

5. Bradley. A.S: Adebayo, A.O., Maria, P. Engineering applications in sustainable design and

development, Cengage learning.

6. Environment Impact Assessment Guidelines,Notification of Government of India, 2006.

7. Mackenthun, K.M., Basic Concepts in Environmental Management, Lewis Publication,

London, 1998.
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L.RK, Trivedi, Handbook of Environmental Laws, Rules, Guidelines, Compliances and

Standards,Vol. Iand Il, Loviro Media. 38,cdition 2010,

CS3591 COMPUTER NETWORKS

UNIT I TRANSPORT LAYER

UNIT INTRODUCTION AND APPLICATION LAYER

Data Communication - Networks Network Types Prolocol Layering - TCP/P Protocol

suite OSIModel Introductionto Sockets - Application Layer protocols: HTTP- FTP

Email protocols (SMIP -POP3- IMAP- MIME)- DNS-SNMP

UNIT III NETWORK LAYER

UNIT IV ROUTING

Introduction - Transport-Layer Protocols: UDP- TCP: Connection Management Flow

control - Congestion Control - Congestion avoidance (DECbit, RED) - SCTP-Qualityof

Service

UNIT V DATA LINK AND PHYSICAL LAYERS

Switching :PacketSwitching -Internet protocol - IPV4-IP Addressing- Subnetting - IPV6.

ARP,RARP, ICMP. DHCP

PRACTICAL EXERCISES:

Routing and protocols: Unicast routing - Distance Vector Routing - RIP - Link State Routing

OSPF-Path-vector routing -BGP- Multicast Routing: DVMRP- PIM.

B+

4. Simulationof DNS using UDP sockets.

LTPC3024

3. Applications using TCP sockets like: a) Echo client and echo server b)Chat

5. Use a tool like Wireshark to capturepacketsand examine the packets

Data Link Layer-Framing Flow control- Error control- Data-Link Layer Protocols

CSMA/CD– Vitual LAN
HDLC - PPP-Media Access Control Ethernet Basics

Transmission

Wireless LAN (802. 1 1) - Physical Layer: Data and Signals - Performance

media- Switching-Circuit Switching.

6. Write a code simulating ARP /RARP protocols.

10

8. Study of TCP/UDP performance using Simulation tool.

1. Learn to use commandslike tcpdump, netstat, ifconfig, nslookup and traceroute.

Capture ping and trace route PDUs using a network protocol analyzer and examine.

2. Write a HTTP web client program to download a web page using TCP sockets.

9. Simulation of Distance Vector/ Link State Routing algorithm.

7

10. Simulation of an error correction code (like CRC)

TEXT BOOKS

7

12

7. Study of Network simulator (NS)and Simulation of Congestion Control Algorithms

using NS.

45 PERIODS

30 PERIODS

TOTAL:75PERIODS
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1. James F. Kurose, Keith W.
Ross, Computer Networking, A Top-Down Approach

Featuring the Internet, Eighth Edition, Pearson Education,2021.
2. Behrouz A. Forouzan, Data Communications and Networking with TCP/IP ProtocolSuite. Sixth Edition TMH, 2022

REFERENCES
1. Larry L.

Peterson, Bruce S. Davie, Computer Networks: A Systems Approach. Fifth
Edition, MorganKaufmann Publishers Inc.. 2012.

2.
William

Stallings, Data and Computer Communications, Tenth Edition, PearsonEducation, 2013.

3. Nader F. Mir, Computer and Communication Networks, Second Edition. PrenticeHall, 2014.

4. Ying-Dar Lin, Ren-Hung Hwang, Fred Baker, *Computer Networks: An Open SourceApproach", McGraw Hill, 2012.

EC8691 MICROPROCESSORS AND MICROCONTROLLERS

UNIT ITHE 8086 MICROPROCESSOR
Introductionto 8086– Microprocessor architecture -Addressing modes - Instruction set and
assembler directives - Assembly language programming Modular Programming -Linkingand Relocation - Stacks - Procedures-Macros -Interrupts and interrupt service routines
Byte and String Manipulation.

UNIT II 8086SYSTEM BUS STRUCTURE

LTPC3003

8086 signals -Basic configurations – System bus timing -System design using 8086 – I/O
programming - Introduction to Multiprogramming -System Bus Structure – Multiprocessor
configurations - Coprocessor. Closely coupled and loosely Coupled configurations
Introduction to advanced processors.

UNIT IIII/OINTERFACING
Memory Interfacing and O interfacing - Parallel communication interface Serial

communication interface - D/A and A/D Interface - Timer -Keyboard /display controller

Interrupt controller - DMA controller - Programming and applications Case studies: Traffic
Light control, LED display ,LCD display, Keyboard display interface and Alarm Controller.

UNIT IV MICROCONTROLLER

UNIT V INTERFACING MICROCONTROLLER

9
Architecture of 8051 - Special Function Registers(SFRS) - I/O Pins Ports and Circuits -

Instruction set - Addressing modes - Assembly language programming.

Programming 8051 Timers - Serial Port Programming - Interrupts Programming – LCD &
Keyboard Interfacing - ADC, DAC & Sensor Interfacing - External Memory Interface
Stepper Motor and Waveform generation - Comparison of Microprocessor, Microcontroller.

PICand ARM processors

Frimi
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TEXT BOOKS:
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2, Mohamed

1, Yu-Cheng Liu, Glenn A.Gibson,Microcomputer Systems: The 8086 /8088 Family

- Architecture, Programming and Designl, Second Edition, Prentice Hall of India.

2007.(UNIT-)

REFERENCES:

2

Chathiranpudukulam,
Chidambaranagar - Vepemkulam

Road

Thatchunallur, Tirunclveli 627 358, Tamnil Nadu

Ali Mazidi, Janice GilispieMazidi, RolinMcKinlay, -The 8051

Microcontroller and Embedded Systems: Using Assembly and Cl, Second Edition.

Pearson education, 2011. (UNITIV-V)

1. DoughlasV.Hall. -Microprocessors

use cases

TOTAL: 45 PERIODS

B+

UNIT II STATICUML DIAGRAMS

Hardwarel,TMH,2012

A.K.Ray,K.M.Bhurchandi,lAdvanced
Microprocessors and Peripherals -3rd

edition, Tata McGrawHill.2012

CS8592 OBJECT ORIENTED ANALYSIS AND DESIGN

and Interfacing. Programming and

UNIT IUNIFIED PROCESS AND USE CASE DIAGRAMS

Introduction to OOAD with 00 Basics - Unified Process -UML diagrams - Use Case -Case

study the Next Gen POS system, Inception -Use case Modelling–Relating Use cases

include, extend and generalization When to use Use-cases

UNIT III DYNAMIC AND IMPLEMENTATION UML DIAGRAMS

LTPC3003

Class Diagram Elaboration -Domain Model-Finding conceptual classes anddescription

classes - Associations - Attributes Domain model refinement - Finding conceptual class

Hierarchies - Aggregationand Composition - Relationship between sequence diagrams and

When to use Class Diagrams

UNIT V TESTING

9

Dynamic Diagrams UML interaction diagrams System sequence diagram

Collaboration diagram When to use Communication Diagrams - State machine diagram and

Modelling -When to use State Diagrams - Activity diagram - When to use activity diagrams

Implementation Diagrams - UML package diagram - When to use package diagrams

Component and Deployment Diagrams - When to use Component and Deployment diagrams
9

UNIT IV DESIGNPATTERNS
Information expert - Lowv

GRASP: Designing objects with responsibilities – Creator

Coupling -High Cohesion - Controller Design Patterns-creational - factory method -

structural - Bridge - Adapter - behavioural - Strategy - observer -Applying GoF design

patterns -Mapping design to code

Object Oriented Methodologies- Software Quality Assurance -Impact ofobject orientation

on Testing – Develop Test Cases and Test Plans

TOTAL: 45 PERIODS

Principal
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TEXT BOOKS:

2005.

Craig Larman, -Applying UML and Patterns:
An Introductionto

Object-Oriented

Analysis and Designand Iterative Developmentl,
Third Edition,

Pearson Education,

2. Ali Bahrami - Object Oriented Systems Development - McGraw Hill International

Edition - 1999

REFERENCES:
1. Erich Gamma, a n d Richard Helm. Ralph Johnson. John Vlissides, -Design

patterns: Elements of ReusableObject-Oriented Softwarel. Addison-Wesley, 1995.

2.. Martin Fowler,-UMIL Distilled: A Brief Guide to the Standard Object Modeling

Languagel, Third edition, Addison Wesley., 2003.

UNIT IINTRODUCTION

OANS51SENSORS AND TRANSDUCERS

UNIT IIFORCE, MAGNETIC AND HEADING SENSORS

B+

Basics of Measurement - Classification of errors - Error analysis - Static and dy namic

characteristics of transducers -Performance measures of sensors -Classification of sensors

Sensor calibration techniques -Sensor Output Signal Types.

Inclinometers.

UNIT II MOTION,PROXIMITY AND RANGING SENSORS
Motion Sensors Potentiometers, Resolver, Encoders Optical, Magnetic, Inductive,

Capacitive, LVDT-RVDT -Synchro - Microsyn, Accelerometer.,-GPS, Bluetooth, Range

Sensors - RF beacons. Ultrasonic Ranging, Reflective beacons, Laser Range Sensor

(LIDAR).

UNIT IV OPTICAL, PRESSURE AND TEMPERATURE SENSORS

LTPC3003

TEXT BOOKS:

9

Strain Gage, Load Cell, Magnetic Sensors -types, principle, requirement and advantages:

Magneto resistive Hall Effect Current sensor Heading Sensors Compass. Gyroscope,

1. Ernest O Doebelin, *Measurement Systems

McGraw-Hill, 2009.

9

Photo conductive cell. photo voltaic, Photo resistive. LDR – Fiber optic sensors - Pressure

Diaphragm, Bellows,Piezoelectric

9

Tactile sensors, Temperature - 1C, Thermistor, RTD.

flow and level measurement, Radiation Sensors - Smart
Thermocouple. Acoustic Sensors

Sensors - Film sensor. MEMS &Nano Sensors, LASER sensors.

UNIT V SIGNAL CONDITIONING and DAQ SYSTEMS

Amplification– Filtering - Sample and Hold circuits – Data Acquisition: Single channel and

multi channel data acquisition - Data logging - applications - Automobile, Aerospace, Home

appliances, Manufacturing.Environmental monitoring.

Ca

TOTAL :45PERIODS

Applications and Design", Tata
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REFERENCES

2. Sawney A K and PuneetSawney, "A COurse in Mechanical Measurements and

Instrumentation and Control", 12th edition, DhanpatRai& Co,New Delhi.2013.

1. Patranabis D. "Sensors and Transducers,2nd Edition, PH�. New Delbi 2010

2. John Turner and Martyn Hill, "Instrumentationfor Engineersand Scientists. Oxford

Science Publications, 1999,

3. Richard Zurawski. *Industrial Communication Technology Handbook" 2nd edition.

CRCPress, 2015.

CS86511NTERNET PROGRAMMING

UNIT IWEBSITE BASICS,HTML 5,CSS 3, WEB 2.0

B+

Web Essentials: Clients, Servers and Communication - The Internet - Basic Internet

Web
protocols - World wide web – HTTP Request Message -HTTP Response Message

HTML5 control elements

UNIT II CLIENT SIDE PROGRAMMING

Clients Web Servers HTMLS -Tables - Lists - Image

Semantic elements Drag and Drop - Audio - Video controls - CSS3 – Inline. embedded

and external style sheets - Rule cascading Inheritance -Backgrounds – Border Images

Colors Shadows - Text-Transformations -Transitions - Animations.

UNIT IIISERVER SIDE PROGRAMMING

LTPC3003

Java Script: An introduction to JavaScript-JavaScript DOM Model-Date and Objects, -

Regular Expressions- Exception Handling-Validation-Built-in
objects-Event Handling

DHTML with JavaScript- JSON introduction - Syntax - Function Files -Http Request -

SQL.

UNIT IV PHP and XML

Servlets: Java Servlet Architecture- Servlet Life Cycle- Form GET and POST actions

Session Handling- Understanding Cookies- Installing and Configuring Apache Tomcat Web

Server- DATABASE CONNECTIVITY: JDBC perspectives, JDBC program example - JSP:

Understanding Java Server Pages-JSP Standard Tag Library (JSTL)-Creating HTML forms

byembedding JSP code.

UNIT V INTRODUCTION TO AJAX andWEB SERVICES

9

An introduction to PHP: PHP- Using PHP- Variables- Program control- Built-in functions

Form Validation- Regular Expressions - File handling - Cookies - Connecting to Database.

XML: Basic XML- Document Type Definition- XML SchemaDOM and Presenting XML,

XML Parsers and Validation, XSL and XSLT Transformation, News Feed (RSS and

ATOM).

9

Princlpa

9

AJAX: Ajax Client Server Architecture-XML Htp Request Obiect-Call Back Methods; Web

Services: Introduction- Java web services Basics - Creating, Publishing. Testing and

Describinga Web services (WSDL)-Consumingaweb service. Database Driven web service

from an application -SOAP.
TOTAL 45 PERIODS
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Hall,Sth Edition, 2011.

REFERENCES:

1.
Deitel and

Deitel and
Nieto,

-Internet and World Wide Web - How to
Programl, Prentice

Publications,2009.

1.
Stephen

Wynkoop and John Burke
-Runninga

Perfect
Websitel,QUE,2nd

Edition, 1999.

2. Chris
Bates, Wcb

Programming -
Building

Intranet
Applications, 3rd Edition, Wiley

3.
Jeffrey Cand

Jackson, -Web
Technologies A

Computer Science
Perspectivel,

Pearson

Education, 2011.

B+

4.
Gopalan N.P.and

Akilandeswari J.,-Web
Technologyl,

Prentice Hall of India, 2011.

5.
UttamK.Roy, Web

Technologiesl,Oxford
University Press, 2011.

CS8691 ARTIFICIAL
INTELLIGENCE

UNIT I
INTRODUCTION

NAAC

Introduction-Definition - Future of
Artificial

IntelligenceAgents-Typical
Intelligent Agents -Problem Solving Approach to Typical Al

problems.

Characteristics of
IntelligentUNIT IIPROBLEM SOLVING METHODS

UNIT IV SOFTWARE AGENTS

LTPC 3003

Problem solving Methods -Search
Strategies- Uninformed - Informed -

Heuristics -Local

Search Algorithms and Optimization Problems - Searching with Partial
Observations

Constraint
Satisfaction Problems

Playing -Optimal Decisions in Games-Alpha - Beta Pruning-
Stochastic Games

Constraint
Propagation -

Backtracking Search - GameUNIT IIKNOWLEDGE REPRESENTATION

UNIT V APPLICATIONS

TEXT BOOKS:

9

First Order Predicate Logic – Prolog
Programming -

Unification -Forward Chaining
Backward Chaining -Resolution - Knowledge

Representation -
Ontological Engineering

Categories and Objects-Events - Mental Events and Mental Objects -Reasoning Systems
for Categories - Reasoning with DefaultInformation

9

Architecture for Intelligent Agents - Agent communication -Negotiation and BargainingArgumentation among Agents -Trust and Reputation in Multi-agent systems.

Al applications Language Models

Natural Language Processing Machine Translation
Speech Recognition - Robot -Hardware -Perception-Planning-Moving

9
Information Retrieval-

Information Extraction

TOTAL: 45 PERIODS

1. S. Russell and P. Norvig. "Artificial Intelligence: A Modern Approachl,Prentice Hall.
Third Edition, 2009.

2. I. Bratko, Prolog: Programming for Artificial Intelligencel, Fourth edition.

Addison-Wesley Educational Publishers Inc., 201 1.
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3. REFERENCES:

Chathirampudukulam, Chidambaranagar - Vepemkulam Rood

Thatchanallur, Tirunelveli 627 358, Tamil Nadi.

4. M. Tim Jones. -Artificial Intelligence: A

Systems
Approach(Computer Science)l.

Jones and Bartlett Publishers, Inc.; First Edition, 2008

2009.

5. NilsJ. Nilsson, -The Ouest for Artificial
Intelligencel, Cambridge University Press,

6. William F. Clocksin and Christopher S. Melish, Programming in Prolog: Using the

ISOStandardl, Fifth Edition, Springer, 2003.

7. Gerhard Weiss.-MultiAgent Systemsl,Second Edition, MIT Press. 2013.
8. David L. Poole and Alan K. Mackworth, -Artificial Intelligence: Foundations of

Computational Agentsl, Cambridge University Press, 2010.

UNIT IINTRODUCTION

UNIT IIMOBILE TELECOMMUNICATION SYSTEM

CS8601 MOBILE COMPUTING

Introduction to Mobile Computing - Applications of Mobile Computing- Generations of

Mobile Communication Technologies- Multiplexing - Spread spectrum -MAC Protocols -
SDMA-TDMA- FDMA-CDMA

UNIT III MOBILE NETWORK LAYER

B+

Introduction to Cellular Systems -GSM – Services & Architecture –Protocols -Connection

Establishment - Frequency Allocation - Routing – Mobility Management - Security

GPRS-UMTS - Architecture -Handover - Security

UNIT IV MOBILETRANSPORT AND APPLICATION LAYER
Mobile TCP- WAP - Architecture WDP
Architecture-WML

Mobile IP -DHCP-AdHoc-Proactive protocol-DSDV, Reactive Routing Protocols -DSR.
AODV ,Hybrid routing -ZRP, Multicast Routing- ODMRP, Vehicular Ad Hoc networks (

VANET)-MANET Vs VANET- Security.

TEXT BOOKS:

LTPC 3003

UNIT V MOBILE PLATFORMS AND APPLICATIONS

REFERENCES

9

WTLS - WTP -WSP – WAE - WTA

1. Jochen Schiller, -MobileCommunicationsl, PHI, Second Edition, 2003.

9

Mobile Device Operating Systems - Special Constraints & Requirements - Commercial

Mobile Operating Systems Software Development Kit: iOS, Android, BlackBerry.

Windows Phone - MCommerce -Structure - Pros & Cons - Mobile Payment System

Security Issues

9

TOTAL 45 PERIODS

2. Prasant Kumar Pattnaik, Rajib Mall, -Fundamentals of Mobile Computingl, PHI

Learning Pvt.Ltd, New Delhi -2012

1. Dharma Prakash Agarval, Qing and An Zeng. "Introduction to Wireless and Mobile

systems",Thomson Asia Pvt Ltd, 2005.

heiRABHAR NIENGG COLLEGE,
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2. Uwe Hansmann, LotharMerk, Martin S.Nicklons and Thomas Stober. -Principles of

Mobile Computingl, Springer, 2003.

3. william C.YLee,-Mobile Cellular Telecommunications-Analog and Digital

Systemsl, Second Edition,TataMcCiraw Hil| Edition.2006.

4. CKToh,-Adloc Mobile Wireless Networksl, First Edition, Pearson Fducation,
2002.

5. Android Developers :
http://developer.android.com/index.html

6. Apple Developer
: https:/developer.apple.com/

7. Windows Phone DevCenter :http://developer.windowsphone.com
8. BlackBerry Developer :

http://developer.blackberry com

OBJECTIVES:

• To develop their own innovative prototype ofideas.

CS8611 MINI PROJECT

Totrain thestudents inpreparingmíni project reports and examination.

OUTCOMES:

The students in a group of 5 to 6 works on a topic approved by the head of thedepartment

and prepares a comprehensive mini project report after completing the work to the

satisfaction. The progress of the project is evaluated based on a minimum of two reviews.

The review committce may be constituted by the Head of the Department. A miní project

report is required at the endof the semester. The mini project work is evaluated based on oral

presentationand the mini project report jointly by external and internal examiners constituted

by the Head of the Department.

UNITIINTRODUCTION

LTPC
0042

On Completion of the mini project work students will be in a position to take up their

final year project work and find solution by formulatingproper methodology.

CS8792CRYPTOGRAPHY AND NETWORK SECURITY

TOTAL:60PERIODS

UNIT I SYMMETRIC KEY CRYPTOGRAPHY

LT PC
3 00 3

Security trends - Legal, Ethical and Professional Aspects of Security. Need for Security at

Multiple levels, Security Policies -Model of networksecurity- Security attacks, services and

mechanisms OST security architecture Classical encryption techniques: substitution

techniques, transposition techniques, steganography- Foundations of modern cryptography:

perfect security - informationtheory- product cryptosystem - cry ptanalysis.

MATHEMATICS OF SYMMETRIC KEY CRYPTOGRAPHY: Algebraic structures

Modular arithmetíc-Euclid'salgorithm- Congruence and matrices - Groups, Rings, Fields

FAnei
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Block cipher mode of operation

Standard - RC4-Key distribution.

Finite fields- SYMMETRIC KEY CIPHERS: SDES

Strength of DES - Diferential and lincar crypanalySS - Block cipher design principles

Evaluation criteria for AES -Advanced Encryption

UNIT IIPUBLICKEY CRYPTOGRAPHY

MATHEMATICS OF ASYMMETRIC KEY CRYPTOGRAPHY: Primes - Primality

Testing - Factorization - Euler's totient lunction, Fermat's and Euler's Theorem - Chinese

Remainder Theorem - Exponentiation and logarithm - ASYMMETRIC KEY CIPHERS:

RSA cryptosystem - Keydistribution - Key management - Diffie Hellman key exchange -

ElGamal cryptosystem -Elliptic curve arithmetic-Eliptic curve cryptography.

UNIT IV MESSAGE AUTHENTICATION AND INTEGRITY

UNIT V SECURITY PRACTICE AND SYSTEM SECURITY

TEXT BOOKS

Authentication requirement - Authentication function -MAC - Hash function - Sccurity of

hash function and MAC- SHA -Digital signature and authentication protocols - DSS- Entity

Authentication: Biometrics, Passwords, Challenge Response protocols- Authentication

applications -Kerberos,X.509

REFERENCES

B+

Block cipher Principles of DES

MAAC

PGP, S/MIME - IP security Web Security - SYSTEM
Electronic Mail security

viruses - Firewalls.
SECURITY: Intruders - Malicious software

1. William Stallings, Cryptography and Network Security: Principles and Practice, PHI

3rd Edition, 2006. (UNIT I. IIII, IV,V)

UNIT IINTRODUCTION

1. CK Shyamala, N Harini and Dr. TR Padmanabhan: Cryptography and Network

Security. Wiley India Pvt.Ltd.

2. BehrouzA.Foruzan, Cryptography and Network Security, Tata MeGraw Hill2007.

CS8791 CLOUD COMPUTING

9

Elasticity in Cloud- On-demand Provisioning.

TOTAL: 45 PERIODS

3. Charlie Kaufman. Radia Perlman, and Mike Speciner, Network Security: PRIVATE

Communication in a PUBLIC World, Prentice Hall, ISBN 0-13-046019-2

UNIT II CLOUD ENABLING TECHNOLOGIES

Introduction to Cloud Computing – Definition of Cloud - Evolution of Cloud Computing

Cloud Characteristics

Underlying Principles of Parallel and Distributed Computing

LTPC3003

10

Service Oriented Architecture -REST and Systems of Systems -Web Services - Publish

Subscribe Model -Basics of Virtualization -Types of Virtualization -Implementation

Levels of Virtualization –Virtualization Structures - Tools and Mechanisms - Virtualization

of CPU-Memory- I/ODevices -Virtualization Support and Disaster Recovery.

UNIT IICLOUD ARCHITECTURE,SERVICES AND STORAGE

ea
Principat
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Layercd Cloud Architecture Design NIST Cloud Computing Reference Architecture
Public, Private and Hybrid Clouds -laaS Paas -SaaS - Architectural DesignChallenges

Advantages of Cloud Storage Cloud Storage
Cloud Storage

Storage-as-a-Service -

Providers -S3.

UNIT IV RESOURCE MANAGEMENT ANDSECURITY IN CLOUD
Inter Cloud Resource Management Resource Provisioning and Resource Provisioning
Methods Global Exchange of Cloud Resources Security (Overview Cloud Security
Challenges

Soltware-as-a-Service Security - Security Governance Virtual Machine
Security -IAM-Security Standards.
UNIT V CLOUD TECHNOLOGIES AND ADVANCEMENTS
Hadoop-MapReduce Virtual Box -- Gioogle App Engine -Programming Environment for

Google App Engine
Open Stack- Federation in the Cloud -Four Levels of Federation

FederatedServices and Applications -Future of Federation.

TEXT BOOKS:

10

1. Kai Hwang, GeoffreyC. Fox. Jack G. Dongarra, "Distributed and CloudComputing.
From Parallel Processing to the Internet of Thíngs". Morgan Kaufmann Publishers,
2012.

REFERENCES:

2. Rittinghouse,John W. and James F. Ransome, -Cloud Computing: Implementation,
Managementand Securityl, CRC Press, 2017.

TOTAL: 45 PERIODS

1. RajkumarBuyya, Christian Vecchiola, S. ThamaraiSelvi, -Mastering Cloud

Computingl, Tata Mcgraw HilI, 2013.

2. Toby Velte, Anthony Velte, Robert Elsenpeter, "Cloud Computing - A Practical

Approachl, Tata Mcgraw Hill, 2009.

GE8071 DISASTER MANAGEMENT

3. George Reese. "Cloud Application Architectures: Building Applications and
Infrastructure in the Cloud: Transactional Systems for EC2 and Beyond (Theory in

Practice)l, O'Reilly, 2009.

UNIT IINTRODUCTION TODISASTERS

UNIT II APPROACHES TO DISASTER RISK REDUCTION (DRR)9

LTPC3003

Definition: Disaster, Hazard, Vulnerability, Resilience, Risks - Disasters: Types of disasters

-Earthquake, Landslide,Flood, Drought, Fire etc - Classification, Causes, Impacts including

social,economic, political, environmental, health, psychosocial,etc.- Differential impacts- in

terms of caste, class, gender, age, location, disability - Globaltrends in disasters: urban

disasters, pandemics, complex emergencies, Climate change- Dos and Don'ts during various

types of Disasters.

YHANRAHARAN
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Disaster cycle - Phases, Culture of safety, prevention,

mitigation and
preparedness

Community based DRR, Structural- nonstructural
measures,

Roles and
responsibilities of-

COmmunity, Panchayati Raj Institutions/Urban Local
Bodies

(PRIs/ULBs). States, Centre.

and other stake-holders- Institutional Processess and
Framework at State and Central ILevel-

State Disaster Management
Authority(SDMA) - Early Warning SystemAppropriate Agencies.

UNIT III INTER-RELATIONSHIP BETWEEN
DISASTERS AND DEVELOPMENT

9Factors
affecting Vulnerabilities, differential impacts,impact of

Development
projects such

as dams, embankments, changes in Land-use etc.- Climate

Change
Adaptation- IPCC

Scenario and Scenarios in the context of India -
Relevance of

indigenous
knowledge.

appropriate technologyand local resources.

TEXTB00KS:

UNIT IV DISASTER RISK MANAGEMENT IN INDIA 9 Hazard and
Vulnerability

profile of India, Components of Disaster Relief: Water, Food,
Sanitation. Shelter. Health.

Waste Management,
Institutional arrangements

(Mitigation, Response and
Preparedness,

Disaster Management Act and Policy Other related
policies, plans,

programmes and
legislation -Role of GIS and

Information Technology Components in
Preparedness, Risk

Assessment, Response and Recovery Phases of Disaster -Disaster Damage
Assessment.

UNIT V DISASTER MANAGEMENT: APPLICATIONS AND CASE STUDIES AND
FIELD WORKS9
LandslideHazard Zonation:Case Studies, Earthquake

Vulnerability Assessment of Buildings

and
Infrastructure: Case Studies, Drought Assessment:Case Studies, Coastal Flooding: Storm

Surge ASsessment, Floods: Fluvial and Pluvial Flooding: Case Studies: Forest Fire: Case
Studies, Man Made disasters: Case Studies, Space Based Inputs for Disaster Mitigation and
Management and field works related to disaster management.

Advisories from

B+

1. Singhal J.P. -Disaster Managementl, Laxmi
Publications, 2010. ISBN-10: 9380386427

ISBN-13: 978-9380386423

REFERENCES

TOTAL: 45 PERIODS

2. Tushar Bhattacharya, -Disaster Science and Managementl, McGraw Hill India Education
Pyt. Ltd.. 2012. ISBN-10: 1259007367, ISBN-13: 978-1259007361]3. Gupta Anil K, Sreeja S.Nair. Environmental Knowledge for Disaster Risk Management.
NIDM, New Delhi, 2011
4. KapurAnu Vulnerable India: A Geographical Study of

Disasters, llAS and Sage
Publishers, New Delhi, 2010.

1.Govt.of India: Disaster Management Act .Government of India, New Delhi, 2005
2.Government of India, National Disaster Management

Policy,2009.

UNIT IINTRODUCTION

OEE752 INTRODUCTION TO RENEWABLE ENERGY SYSTEMS

Ca

LTPC3003

Principal

THAMIRABHARANIENGG COLLEGE.
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Lnvionmental aspects of electric enerpy conversion: impacts of renewable energy generation

on envinment (cost-GHG Emission) - Oualitative study of different renewable energy

esoures Solar. wind, occan, Biomass, Fuel cell, lIydrogen energy systems and hy brid

renewable enerpy Systems,

UNITIIPOWER CONVERTERS

UNIT ELECTRICLMACHINES FOR RENEWABLE ENERGY CONVERSION 9

Reference theory fundamentals-principleof operation and analysis: IG and PMSG

UNITIV ANALYSIS OF WIND ANID PV SYSTEMS

Solar: Block diagram of solar photo voltaic system -Principle of operation: Iine commuteu
converters (inversion-mode)- Boost and buck-boost converters- selection of inverter, battery

sizing, aray sizing Wind: Thrce phase AC voltage controllers

UNIT V HYBRID RENEWABLE ENERGY SYSTEMS

Stand alone operation of fixed and variability specd wind energy conversion systems and

solar sy stem-Grid connection Issues -CGrid integrated PMSG,SCIG Based WECS, grid

Integrated solarsystem

TEXTBOOK:

Need tor llybrid Systems- Range and type of Hybrid systems- Case studies of Wind-PV
Maximum Power Point Tracking(MPP).

New Delhi,2009.

B+

REFERENCES:

NAAC

1. S. N. Bhadra, D.Kastha, S.Banerjee,"Wind Electrical Systems", Oxford University

Press, 2005.

2. BHKhanNon-conventional Energy sources Tata MeGraw-hill Publishing Company.

TOTAL: 45 PERIODS

.Rashid M. H"power electronics Hand book", Academic press, 2001.

2. lon Boldea, "Variability speed generators", Taylor&& Francis group, 2006.

3. Rai.GD,"Nonconventional energy sources", Khanna publishes, 1993.

4. Gray. L.Johnson, "Windenergy system", prentice hall linc, 1995.

5. Andrzej M. Trzynnadlowski, ..Introduction to Modern Power Electronics", Second

edition, wiley India Pvt. Ltd, 2012.

MekyAHT

HXS001PROFESSIONAL READINESS FOR INNOVATION, EMPLOYABILITY
AND ENTREPRENEURSHIP

LTPC
0043

Aspart of the Naalaiya Tiran Project, Anna University is offering an EEC category

MANDATORY course "HX 8001 PROFESSIONAL READINESS FOR INNOVATION,
EMPLOYABILITY AND ENTREPRENEURSHIP" with 3 credits (as an extended 4-5

months Hackathon) to all the 6th semester students (of B.E. CSE, B.Tech. IT, and B.E. ECE).

They will earn the credits in the 7th semester on completion of this course. This course is

offered online byIBM.

Prncipot
tHAMIRA�NARANT ENGG

COLLEGE,Tiruneveli.
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THAMIRABHARANI ENGINEERING
COLLEGE

(Approved by AICTE New Delhi and Ailated too Anna University,
Chenna)

OBJECTIVES:

Chathirampudukulam, Chrdambaranagar - Vepemkulam Rod
Thatchanallur, Tirunclveli 627 358, Tamil Nad..

CS8811 PROJECT WORK

OUTCOMES:

To develop the ability to solve a specific problem
right from its

identification and
literature review tillthe successful solution oT the saime. To train the students in preparing
project reports and to face reviews and viva voce examination.

UNIT IINTRODUCTION

B+

The students in a group of 3 to 4 worKs On a topiC approved by the head of the
department under the guidance of a faculty member and prepares a comprehensive project
report after completing the work to the satistaction or the supervisor. The progress of the
project is evaluated based on a minimum ot three reviews.The review committee may be
constituted by the Head of the Department. A project report is required at the end of the
semester. The project work is evaluated based on oral presentation and the project report

jointly by external and internal examiners constituted by the Head of the Department.

CS8080 INFORMATION RETRIEVAL TECHNIQUES

NAAC

LTPC

UNIT IIMODELING AND RETRIEVAL EVALUATION

0020 10

On Completion of the project work students will be in a position to take up any
challengingpractical problems and find solution by formulating propermethodology.

UNIT IIITEXT CLASSIFICATION AND CLUSTERING 9

TOTAL: 300 PERIODS

UNIT IV WEB RETRIEVAL AND WEB CRAWLING

Information Retrieval - Early Developments - The IR Problem The User_s Task
Information versus Data Retrieval - The IR System - The Software Architecture of the IR

System -The Retrieval and Ranking Processes - The Web -The e-Publishing Era -How the

web changed Search -Practical Issues onthe Web - How People Search Search Interfaces

Today - Visualization in Search Interfaces.

LTPC3003

Basic IR Models - Boolean Model - TF-IDF (Term Frequency/InverseDocument Frequency)
Weighting - Vector Model - Probabilistic Model Latent Semantic Indexing Model - Neural

Network Model - Retrieval Evaluation Retrieval Metrics - Precision and Recall

Reference Collection -User-based Evaluation-Relevance Feedback and Query Expansion -
Explicit Relevance Feedback.

A Characterization of Text Classification – Unsupervised Algorithms:Clustering -Naive
Text Classification -Supervised Algorithms - Decision Tree -k-NN Classifier -SVM
Classifier -Feature Selection or DimensionalityReduction -Evaluationmetrics –Accuracy
and Error -Organizing the classes -Indexing and Searching- Inverted Indexes-Sequential
Searching- Multi-dimensional Indexing.

9
The Web - Search Engine Architectures Cluster based Architecture - Distributed

Architectures Search Engine Ranking -Linkbased Ranking -Simple Ranking Functions

Principa�

THAMIRABMARANI ENGG CÔLEGE
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THAMIRABHARANI ENGINEERING COLLEGE
(Approved by AICTE. New Delhi and I Amliated to Anna Unrversity, Chennai)

Learning to Rank- Evaluations --Search Engine Ranking - Search Engine User Interaction

Browsing -Applications of a Web Crawler -Taxonomy - Architecture and Implementation

-Scheduling Algorithms - Evaluation.

UNIT V RECOMMENDER SYSTEM
Recommender Systems Functions Data and Knowledge Sources Recommendation

Techniques - Basics of Content-based RecommenderSystems -High Level Architecture

Advantages and Drawbacks of Content-based Filtering -Collaborative Filtering- Matrix

factorization models -Neighborhood models.

TEXT BOOKS:

Chathirampudukulam, Chidambaranagar Vepernk ulam Road

Thatchanallur, Tinunelveli 627 358, Tamil Nadu

1. Ricardo Bacza-Yates and Berthier Ribeiro-Neto,-Modern Information Rctrieval:

TheConcepts and Technology behind Search, Second Edition, ACM Press Books,

2011.

REFERENCES:

2. Ricci, F, Rokach, L. Shapira. B.Kantor, -Recommender Systems Handbookl, First

Edition, 2011.119

TOTAL: 45 PERIODS

1. C. Manning. P. Raghavan, and H. Schütze, Introduction to Information Retrieval,

Cambridge University Press, 2008.

2. Stefan Buettcher, Charles L. A, Clarke and Gordon V. Cormack. –Information

Retrieval: Implementing and Evaluating Search Engines,The MIT Press, 2010.

UNIT II PLANNING

MG8591PRINCIPLES OFMANAGEMENT

UNIT IINTRODUCTION TOMANAGEMENT AND ORGANIZATIONS
Definition of Management -Science or Art -Manager Vs Entrepreneur - types of managers -

managerial roles and skills -Evolution of Management - Scientific, human relations, system

and contingency approaches Types of Business organization - Sole proprietorship.

partnership, company-public and private sector enterprises - Organization culture and

Environment -Current trends and issues in Management.

UNIT IIIORGANISING

LTPC3003

Nature and purpose of planning- planning process -types of planning- objectives - setting

objectives - policies- Planning premises- Strategic Management - Planning Tools and

Techniques- Decision making steps and process.

UNIT IV DIRECTING

9

9

Nature and purpose Formal and informal organization - organization chart organization

structure -types-Line and staff authority - departmentalization - delegation of authority -

centralization and decentralization- Job Design - Human Resource Management - HR

Planning. Recruitment, selection, Training and Development, Performance Management ,

Career planning and management
9

motivation - motivation theories
Foundations of individual and group behaviour

motivational techniques -job satisfaction -job enrichment - leadership- types and theories

fHANKABMARAN
ENGG COLLEGE.

TershetE
TInsu627358



THAMIRABHARANI
ENGINEERING COLLEGE

(Approvedby
AlCTIL, New Delhi and AMated to Anna Univensity,

Chenna)

Thatchanallur,
Tirunelveli 627 358,Tamil NaduChathuampudukulam, Chidambaranagar-

Vepemkulam Romd

of leadership -communication

cllective communication
-communication

and IT.

UNIT V CONTROLLING

process of communication

System and process of controlling -budgty

TEXTB0OKS:

and perfornance -direct and preventive control- reporting,

REFERENCES:

B+

barrier in communication

computers and ITin Management control- Productivity problems and management - control

MAAC

gelary control technigues - use of

9

TOTAL: 45 PERIODS

1. Stephen P. Robbins & Mary Coulter, –Managementl,Prentice Hall (India) Pyt Ltd

10th Edition, 2009.

2. JAFStoner. Freeman R.E and Daniel k Glbert Managemnent!, Pearson Education

6th Edition, 2004.

2. Robert Kreitner&MamataMohapatra, –Managementl, Biztantra, 2008.

1. Stephen A. Robbins & David A. Decenzo& Mary Coulter, -Fundamentals of

Managementl PearsonEducation,7h Edition, 2011.

Principat

3. Harold Koontz & Heinz Weihrich -Esentials of managementl Tata McGraw

Hill, 1998.

4. Tripathy PC & Reddy PN, -Principles of Managementl,Tata MeGraw Hill, 1999

AMIRABNARANtENGG COLLEGE.

Terune lamundu-627 358



S.

1.3.2 Sylabus of thecourses that include experiential learning through project work/field

work/internship during the year 2022-23

No.

1

2

3

4

5.

6

7
8
9

Program Program
Name

B.E- ECE

B.E- ECE

B.E- ECE

B.E- ECE

B.E- ECE

B.E- ECE

B.E- ECE 106

B.E- ECE

B.E- ECE 106

10. B.E- ECE

11. B.E- ECE

12. B.E- ECE

13. B.E- ECE

14. B.E- ECE

15. B.E- ECE

16. B.E- ECE

17. B.E- ECE

18. B.E- ECE

19. B.E- ECE

THAMIRABHARANI ENGINEERING COLLEGE
(Approved by AICTE, New Delhi and AffMliated to Anna University, Chennai)

Chathirampudukulam, Chidambaranagar - Vepemkulam Road.

Thatchanallur, Tirunclveli 627 358, Tarnil Nadu.

20. B.E- ECE

21. B.E- ECE

22. B.E- ECE

23. B.E- ECE

24. B.E- ECE

25. B.E- ECE

26. B.E- ECE

Code

27. B.E- ECE

28. B.E- ECE

29.B.E- ECE

30. B.E- ECE

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

106

Course Name

Digital Communication

Discrete-Time Signal Processing

Computer Architectureand

Organization

Communication Networks

Renewable Energy Sources

VLSI Design

Wireless Communication

Transmission Lines and RF Systems

TechnicalSeminar

Antennas and Microwave Engineering

Optical Communication

Embedded and Real Time Systems

Adhoc and Wireless Sensor Networks

Hospital Management

Satellite Communication

Project Work

Physics for Electronics Engineering

Electrical and Instrumentation

Engineering

Circuit Analysis

Signals and Systems

Electronic Devices and Circuits

Control Systems

Digital Systems Design

Electromagnetic Fields

Networks and Security

Linear Integrated Circuits

Digital Signal Processing

Communication Systems

Course

CProgramming and Data Structures

Code

EC8501

EC8553

EC8552

EC855 1

ORO551

EC8095

EC8652

EC865 1

EC8611

EC8701

EC8751

EC8791

EC8702

OBM752
EC8094

Random Processes and Linear Algebra MA3355

EC8811

PH3254

BE3254

EC325 1

EC3354

EC3353

EC3351

EC3352

EC3452

EC3401

EC3451

EC3492

EC3491

B

CS3353

Page

No.

2
2

3

3
4

4

6

9
ala

10

10

12

12

13

13

14

14

15

16

16

17

18

18

19

THAMIRABHARANI

ENGGCOLLEGE.

Tirunelve.
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THAMIRABHARANI ENGINEERING COLLEGE
(Approved by AICTE, New Delhi and Affiliated to Anna University, Chennai)

Chathirampudukulam, Chidambaranagar Vepemkulam Road.

Thatchanallur, Tirunelveli 627 358, Tamil Nadu.

EC8501 - DIGITAL COMMUNICATION

UNIT IINFORMATION THEORY

UNIT III BASEBAND TRANSMISSION & RECEPTION

ISI-Nyquistcriterion for distortion less transmission Pulse shaping

Discrete Memoryless source, Information, Entropy, Mutual Information

Memoryless channels Binary Symmetric Channel, Channel Capacity Hartley

law Source coding theorem Shannon -Fano & Huffman codes.

UNIT II WAVEFORM CODING & REPRESENTATION

Prediction filtering and DPCM –Delta Modulation-ADPCM & ADM principles-Linear

Predictive Coding- Properties of Line codes- Power Spectral Density of Unipolar / Polar RZ &
NRZ Bipolar NRZ Manchester

UNIT IVDIGITAL MODULATION SCHEME

UNIT V ERROR CONTROL CODING

Eye pattern Receiving Filters- Matched Filter, Correlation receiver, Adaptive

Equalization

Channel coding theorem Linear Block codes

Convolutional codes Viterbi Decoder.

UNIT IDISCRETE FOURIER TRANSFORM

Geometric Representationof signals -Generation, detection, PSD &BER of Coherent BPSK.

BFSK & QPSK QAM Carrier Synchronization

–Principle of DPSK.

B+

EC8553- DISCRETE-TIME SIGNAL PROCESSING

-Correlativecoding

UNIT II INFINITE IMPULSERESPONSE FILTERS

9
-Discrete

Shannon

UNIT IV FINITE WORD LENGTH EFFECTS

Structure of Non-coherentReceivers

Hamming codes Cyclic codes

Fixed point and floating point number representation -ADC

and rounding quantization noise input / output quantization

9

TOTAL:45 PERIODS

Review of signals and systems, concept of frequency in discrete-time signals, summary of

analysis & synthesis equations for FT&DTFT, frequency domain sampling, Discrete Fourier

transform (DFT) deriving DFT from DTFT, properties of DFT-periodicity, symmetry,

circular convolution. Linear filtering using DFT.Filtering long data sequences overlap save

and overlap add method. Fast computation ofDFT-Radix-2 Decimation-in-time (DIT) Fast

Fourier transform (FFT), Decimation-in-frequency (DIF) Fast Fourier transform (FFT). Linear

filtering using FFT.

9

Ca
Principal

Characteristics of practical frequency selective filters. characteristics ofcommonlyused analog

filters Butterworth filters, Chebyshev filters. Design of IIR filters from analog filters (LPF,

HPF, BPF, BRF) Approximation of derivatives, Impulse invariance method, Bilinear

transformation. Frequency transformation in the analog domain. Structure of IIR filter

form I,direct formn II, Cascade, parallel realizations.

UNIT III FINITE IMPULSE RESPONSE FILTERS

12

12

Design of FIR filters symmetric and Anti-symmetric FIR filters design of linear phase

FIR filters using Fourier series method FIR filter design using windows (Rectangular,

Hamming and Hanning window), Frequency sampling method. FIR filter structures

phase structure, direct form realizations

direct

12

linear

quantization truncation

coefficient quantization

12

THAMIRABHARANI ENGG COLLEGE,

Tirunelveu Taminadu-627 358



THAMIRABHARANI ENGINEERING COLLEGE
(Approved by AlCTE,New Delhi and Affiliated to Anna University, Chennai)

Chathirampudukulam, Chidambaranagar - Vepemkulam Road
Thatchanallur, Tirunelveli 627 358, Tamil Nadu.

error product quantization error overflow error

quantization and summation scaling to prevent overflow.
UNIT V INTRODUCTION TODIGITAL SIGNAL PROCESSORSDSP functionalities circular buffering DSP architecture

architecture principles Programming Applicationexamples.

UNIT ICOMPUTER ORGANIZATION &INSTRUCTIONS

EC8552-COMPUTERARCHITECTURE AND ORGANIZATION

UNIT II ARITHMETIC

limit cycle oscillations due to product

UNIT II THE PROCESSOR
Introduction, Logic Design Conventions, Building a Datapath

Basics of a computer system: Evolution, Ideas, Technology, Performance, Power wall,
Uniprocessors to Multiprocessors. Addressing and addressingmodes. Instructions: Operations
and Operands, Representing instructions, Logical operations, control operations.

B+

Fixed point Addition, Subtraction, Multiplication and Division. Floating Point arithmetic, High
performance arithmetic, Subword parallelism

UNIT V ADVANCED COMPUTER ARCHITECTURE

Fixed and Floating point

12

TOTAL:60PERIODS

UNIT IFUNDAMENTALS & LINK LAYER
Overview of DataCommunications- Networks

of Internet Protocol Layering OSIMode
Signals introduction to Data Link Layer

Correction

9

scheme-An Overview of Pipelining Pipelined Datapath and Control. Data Hazards:
Forwarding versus Stalling, Control Hazards, Exceptions, Parallelism via Instructions.
UNIT IV MEMORY AND VO ORGANIZATION

EC8551-COMMUNICATION NETWORKS

(IP, ICMP,Mobile IP)

UNIT IIIROUTING

Memory hierarchy, Memory Chip Organization, Cache memory, Virtual memory. Parallel Bus
Architectures, Internal Communication Methodologies, Serial Bus Architectures, Mass
storage, Input and Output Devices.

UNIT II MEDIAACCESS & INTERNETWORKING

9

A Simple Implementation

Parallel processing architectures and challenges, Hardware multithreading, Multicore and

shared memory multiprocessors, Introduction to Graphics Processing Units, Clusters and
Warehouse scale computerS Introduction to Multiprocessor network topologies.

TOTAL:45 PERIODS

Building Network and its types- Overview

Physical Layer Overview of Data and

Link layer Addressing- Error Detection and

9
Overview of Data link Control and Media access control–Ethernet (802.3) -Wireless LANS

Available Protocols Bluetooth Bluetooth Low Energy WiFi -6LowPAN-Zigbee

Network layer services Packet Switching -IPV4Address Network layer protocols

Princinal

tHAMIRABHARANIENGG COLLEGE,
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orprodact quantiraton erorverfloaerimit cycle oscillations due to prodact

quantiabon and sb scaling to prevent overflow

NTVINTRODUCTION TO DIGITAL SIGNAL PROCESSORS

DSP fuoonalies ciular buftening DSP architecture

rchitecture princilesProgamingApphcabon examples

hhhu Tinnvel 8Tm Na

NITIOOMPUTER ORGANIZATION& INSTRUCTIONS

ECSSS2 -COMPUTER ARCHITECTURE AND ORGANIZATION

UNIT II ARITHMEIIC

UNIIIITHE PROCESSOR

Basacs of a computer system Evolution, ldeas, Technology, Performance, Power wall,

Uniprocessors to Multiprocessors Adiressing and addressing modes Instructions Operations

ndOperandsRepresenting instructions Logical operations, controloperations.

Fixed pontAddition,Subtracton, Multiplication and Division FloatingPoint anthmetic, High

performance anthmetic, Subord parallelism

UNIIIV MEMORYAND LO ORGANIZATION

Fixed and Floating point

Introducton, Logc Design Conventions Building a Datapath A Simple Implementation

scheme-An Oeniew of Pipelining –Pipelined Datapath and Control. Data Hazards:

Foraarding versus Stalling. Control Hazards, Exceptions, Parallelism vìa Instructions.

UNIT VADVANCED COMPUTER ARCHITECTURE

TOTAL:60PERIODs

12

Memory hierarchy,Memory Chip Organization,Cache memory,Virtual memory.Parallel Bus

Architectures, Internal Communication Methodologies, Serial Bus Architectures, Mass

storage, Inputand Output Devices

Correction

UNIT IFUNDAME NTALS& LINK LAYER

Parallel processing architectures and challenges, Hardware multithreading. Multicore and

shared memory multiprocesors, Introduction to Graphics Processing Units, Clusters and

Warehouse scale computers Introduction to Multiprocessornework topologies.

EC8551 –-COMMUNICATION NETWORKS

UNIT IIMEDLA ACCESS & INTERNETWORKING

TOTAL: 45 PERIODS

Overview of Data Communications- Nerworks –Building Network and its types- Overview

of Intemet-Protocol Layering OSI ModePhysical Layer Overview of Data and

Signals introduction to Data Link Layer Link layer Addressing- Eror Detection and

Overview of Datalink Control and Mediaaccess control --Ethernet (802.3)-Wireless LANS
-AvailableProtocols-Bluetooth -BluetoothLow EnergyWiFi–6LowPAN-Zigbee
-Network layer services Packet Switching IPV4 Address Network layer protocols

(P,ICMP,Mobile IP)

UNIT II ROUTING

Princin

THANIRABMARAN ENGG COLLEGE.
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THAMIRABHARANI ENGINEERING COLLEGE
(Approved by AICTE, New Delhi and Affiliated to Anna University,Chennai)

Chathirampudukulam, Chidambaranagar - Vepemkulan Road.

Thatchanallur, Tirunclveli 627 358, Tamil Nadu.

Routing Unicast Routing Algorithms-Protocols-Multicast Routing and its basics

Overview of Intradomain and interdomain protocols Overview of IPv6 Addressing

Transitionfrom IPy4 to IPv6

UNIT IV TRANSPORT LAYER

Introduction to Transport layer -Protocols-User Datagram Protocols (UDP)and Transmission

Control Protocols (TCP)-Services-Features TCP Connection State Transition

Diagram- Flow, Error and Congestion ControlCongestionavoidance (DECbit, RED)

QoS Application requirements

UNIT V APPLICATION LAYER

Application Layer Paradigms Client Server Programming

DNS- -Electronic Mail (SMTP, POP3, IMAP, MIME)
Networks - Need for Cryptography and Network Security

OROS51RENEWABLE ENERGY SOURCES

UNIT II SOLAR ENERGY COLLECTION

B+

World Wide Web and HTTP

Introduction to Peer to Peer

Firewalls.

UNIT IPRINCIPLES OF SOLAR RADIATION
Role and potential of new and renevwable source,the solar energy option, Environmental impact

of solar power, physics of the sun, the solar constant, extraterrestrial and terrestrial solar

radiation, solar radiation on titled surface, instruments for measuring solar radiation and sun

shine, solar radiation data.

UNIT III SOLAR ENERGY STORAGE AND APPLICATIONS

UNIT IV WIND ENERGY

TOTAL: 45 PERIODS

Flat plate and concentrating collectors, classification of concentrating collectors, orientation

and thermal analysis, advanced collectors.

EC8095- VLSI DESIGN

10

UNIT IINTRODUCTION TO MOS TRANSISTOR

Different methods, Sensible, latent heat and stratified storage, solar ponds. Solar Applications

solar heating/cooling technique,solar distillation and drying,photovoltaicenergy conversion.

8

7

Sources and potentials, horizontal and vertical axis windmills, performance characteristics,

Betz criteria BIO-MASs: Principles of Bio-Conversion, Anaerobic/aerobic digestion, types of

Bio-gas digesters, gas yield, combustion characteristics of bio-gas, utilization for cooking,

I.C.Engine operationand economic aspects.

UNIT V GEOTHERMALENERGY:
Resources, types of wells, methods of harnessing the energy, potential in India. OCEAN
ENERGY: OTEC,Principles utilization, setting ofOTEC plants, thermodynamic cycles. Tidal

and wave energy: Potential and conversion techniques,mini-hydel power plants, and their

economics. DIRECT ENERGY CONVERSION: Need for DEC, Carnot cycle, limitations,

principles of DEC.

Principal

10

TOTAL: 45 PERIODS

MOS Transistor, CMOS logic, Inverter, Pass Transistor, Transmission gate, Layout Design

Rules,Gate Layouts, Stick Diagrams, Long-Channel I-V Charters tics, C-V Charters tics, Non
ideal I-V Effects, DC Transfer characteristics, RC Delay Model, Elmore Delay, Linear Delay

Model, Logical effort, Parasitic Delay, Delay in Logic Gate, Scaling.

UNIT II COMBINATIONAL MOS LOGIC CIRCUITS

THAMIRABHARANI ENGG COLLEGE,
Tirunelveli. Tanilnadu-627 3538
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Chathirampudukulam, Chidambaranagar - Vepemkulam Road.

Thatchanallur, Tirunelveli 627 3S8, Tamil Nadu.

Circuit Families: Static CMOS, Ratioed Circuits, Cascode Voltage Switch Logic, Dynamic

Circuits, Pass Transistor Logic, Transmission Gates, Domino, Dual Rail Domino, CPL.

DCVSPG, DPL, Circuit Pitfalls. Power: Dynamic Power, Static Power, Low Power

Architecture.

UNIT IIISEQUENTIAL CIRCUIT DESIGN

Static latches and Registers, Dynamic latches and Registers, Pulse Registers, Sense Amplifier

Based Register, Pipelining, Schmitt Trigger, Monostable Sequential Circuits, Astable

Sequential Circuits. Timing Issues: Timing Classification Of Digital System, Synchronous

Design.

UNIT IV DESIGN OF ARITHMETICBUILDING BLOCKS AND SUBSYSTEM 9

ArithmeticBuildingBlocks: Data Paths, Adders, Multipliers, Shifters, ALUs,power and speed

tradeoffs, Case Study: Design as a tradeoff. Designing Memory and Array structures: Memory

Architectures and Building Blocks,Memory Core, Memory Peripheral Circuitry.

UNIT V IMPLEMENTATION STRATEGIES AND TESTING

ECS652- WIRELESS COMMUNICATION

UNIT IWIRELESS CHANNELS

B+

FPGA Building Block Architectures, FPGA Interconnect Routing Procedures. Design for

Testability: Ad Hoc Testing, Scan Design,BIST, IDDQ Testing, Design for Manufacturability,

Boundary Scan.

Doppler spread

UNIT II CELLULAR ARCHITECTURE

9

UNIT IV MULTIPATH MITIGATION TECHNIQUES

9

Large scale path loss Path loss models: Free Space and Two-Ray models -Link Budget

Time dispersion
design Small scale fading- Parameters of mobile multipath channels

parameters-Coherence bandwidth Doppler spread & Coherence time, fading due to

Multipath time delay spread -flat fading frequency selective fading

fast fading slow fading.

TOTAL:45 PERIODS

UNIT V MULTIPLE ANTENNA TECHNIQUES

10

Multiple Access techniques FDMA, TDMA, CDMA -Capacity calculations-Cellular

concept- Frequency reuse channel assignment- hand off- interference & system capacity

trunking & grade of serviceCoverageand capacity improvement.

UNIT IIDIGITAL SIGNALING FOR FADING CHANNELS

Fading due to

Structure of a wireless communication link, Principles of Offset-QPSK, p/4-DQPSK,

Minimum Shift Keying, Gaussian Minimum Shift Keying, Error performance in fading

channels,OFDM principle Cyclic prefix, Windowing, PAPR.

EC8651 -TRANSMISSION LINES AND RF SYSTEMS

UNIT ITRANSMISSION LINE THEORY

7

Equalisation Adaptive equalization, Linear and Non-Linear equalization, Zero forcing and

LMS Algorithms. Diversity
Micro and Macro diversity, Diversity combining techniques,

Error probability in fading channels with diversity reception, Rake receiver.

10

9

Beam formingMIMO systems spatial multiplexing -System model -Pre-coding

transmitter diversity, receiver diversity- Channel state information-capacity in fading and non

fading channels. TOTAL:45 PERIODS
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General theory of Transmission lines the transmission line general solution -The
infinite line-Wavelength, velocity of propagation –Waveform distortion -the distortion
less line Loading anddifferent methods of loading Line not terminated in Zo
Reflection coefficient calculation of current, voltage, power delivered and efficiency of
transmission Input and transfer impedance Open and short circuited lines

factor and reflection loss.

UNIT II HIGH FREQUENCY TRANSMISSION LINES

UNIT IIIIMPEDANCE MATCHING IN HIGH FREQUENCY LINES

Transmission line equations at radio frequencies Line of Zero dissipation

current on the dissipation-less line, Standing Waves, Nodes, Standing Wave Ratio

impedance of the dissipation-less line Open and short circuited lines Power and
impedance measurement on lines Reflection losses Measurement of VSWR and

wavelength.

UNIT IV WAVEGUIDES

UNITV RF SYSTEM DESIGN CONCEPTS

OBJECTIVES:

Impedance matching: Quarter wave transformer- Impedance matching by stubs Single
stub and double stub matching Smith chart –Solutions of problems using Smith chart

Single and double stub matching using Smith chart.

B

EC8611 TECHNICAL SEMINAR

reflection

General Wave behavior along uniform guiding structures T ransverse Electromagnetic

Waves, Transverse Magnetic Waves, Transverse Electric Waves TM and TE Waves
between parallel plates. Field Equations in rectangular waveguides, TM and TE waves in

rectangular waveguides, BesselFunctions, TM and TE waves in Circular waveguides.

To encourage the students to study advanced engineering developments

To prepare and present technical reports.

9

Active RF components: Semiconductor basics in RF, bipolar junction transistors, RF field

effect transistors, High electron mobility transistors Basicconcepts ofRF design, Mixers, Low
noise amplifiers, voltage control oscillators, Power amplifiers, transducer power gain and
stability considerations.

Voltage and

Input

METHOD OFEVALUATION:

9

TOTAL:45 PERIODS

To encourage the students to use various teaching aids such as overhead projectors,

power point presentation and demonstrativemodels.

Pringipa

During the seminar session each student is expected to prepare and present a topic on

engineering technology,for duration of about 8 to 10 minutes. In a session of three periods

per week, 15students are expected to present the seminar. Each student is expected to present

atleast twice during the semester and the student is evaluated based on that. At the endof the

semester, he / she can submit a report on his / her topic of seminar and marks are given based

on the report. A Facultyguide is to be allotted and he/ she will guideand monitor the progress

of the student and maintain attendance also. Evaluation is 100% internal.

TOTAL: 30 PERIODS
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EC8701-ANTENNAS AND MICROWAVE ENGINEERING

UNIT IINTRODUCTION TO MICROWAVE SYSTEMS AND ANTENNAS

Microwave frequency bands, Physical concept of radiation, Near- and far-field regions, Fields

and Power Radiated by an Antenna, Antenna Pattern Characteristics, Antenna Gain and

Eticiency, Aperture Efficiency and Effective Area, Antenna Noise Temperature and G/T,

Impedance matching, Friis transmission equation, Link budget and link margin, Noise

Characterizationof a microwave receiver.

UNIT II RADIATION MECHANISMS AND DESIGN ASPECTS

UNIT IIIANTENNA ARRAYS AND APPLICATIONS

B+

Radiation Mechanisms of Linear Wire and Loop antennas, Aperture antennas, Reflector

antennas,Microstripantennas and Frequency independent antennas,Design considerations and

applications.

9

UNIT V MICROWAVE DESIGNPRINCIPLES

9

Two-element array, Array factor, Pattern multiplication, Uniformly spaced arrays with uniform

and non-uniform excitation amplitudes,Smart antennas.

UNIT IV PASSIVE AND ACTIVEMICROWAVE DEVICES

EC8751-OPTICAL COMMUNICATION

9

Microwave Passive components: Directional Coupler, Power Divider,Magic Tee, attenuator,

resonator, Principles of Microwave Semiconductor Devices: Gunn Diodes, IMPATT diodes,

Schottky Barrier diodes,PIN diodes,Microwave tubes: Klystron,TWT, Magnetron.

9

9

Impedance transformation, Impedance Matching, Microwave Filter Design, RF and

Microwave Amplifier Design, Microwave Power amplifier Design, Low Noise Amplifier

Design, Microwave Mixer Design, Microwave Oscillator Design.

TOTAL:45 PERIODS

UNIT IINTRODUCTION TOOPTICAL FIBERS

Introduction-general optical fiber communication system- basic optical laws and

definitions?optical modes andconfigurations -mode analysis for optical propagation through

fibers modes in planar wave guide-modes in cylindrical optical fiber-transverse electric and

transverse magnetic modes- fiber materials-fiber fabrication techniques-fiber optic

cables?classification of optical fiber-single mode fiber-graded index fiber.

UNIT IITRANSMISsION CHARACTERISTIC OF OPTICAL FIBER

Atenuation-absorption -scattering losses-bending losses-core and cladding losses-signal

dispersion -inter symbol interference and bandwidth-intra model dispersion-material

dispersion- waveguide dispersion-polarization
mode dispersion-intermodal

dispersion?dispersionoptimization of single mode fiber-characteristics of single mode fiber

R-I Profile?cutoff wave length-dispersion calculation-mode field diameter.

UNIT IIIOPTICAL SOURCES AND DETECTORS 9

Sources: Intrinsic and extrinsic material-direct and indirect band gaps-LED-LED

structures?surface emittingLED-EdgeemittingLED-quantumefficiency and LED power-light

source materials-modulation of LED-LASER diodes-modes and threshold conditions-Rate

equations-externalquantum efficiency-resonant frequencies-structures and radiation patterns

single mode laser-external modulation-temperature effort. Detectors: PIN photo detector

Principat
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Avalanche photo diodes-Photo detector noise-noise sources-SNR-detector response time

Avalanche multiplication noise-temperature effects? comparisons of photo detectors.

connectors.

UNIT IVOPTICAL RECEIVER, MEASUREMENTS AND COUPLING
Fundamental receiver operation-preamplifiers-digital signal transmission-error sources-Front

end amplifiers-digital receiver performance-probability of error-receiver sensitivity-quantum

limit.Optical power measurement-attenuation measurement-dispersion measurement- Fiber

Numerical Aperture Measurenments- Fiber cut- offWave length Measurements- Fiberdiameter

measurements-Source to Fiber Power Launching-Lensing Schemesfor Coupling Management

Fiber to Fiber Joints-LED Coupling to Single Mode Fibers-Fiber Splicing?Optical Fiber

UNIT V OPTICAL COMMUNICATION SYSTEMS AND NETWORKS

EC8791- EMBEDDED AND REAL TIMESYSTEMS

UNIT IINTRODUCTION TO EMBEDDEDSYSTEM DESIGN

B+

System design consideration Point -to -Point link design -Link power budget -rise time

budget, WDM -Passive DWDM Components-Elements of optical networks

SONET/SDH?OpticalInterfaces-SONET/SDH Rings and Networks-High speed light wave
Links-OADM configuration-Optical ETHERNET-Soliton.

UNIT IIARM PROCESSOR AND PERIPHERALS

9

UNIT IIEMBEDDED PROGRAMMING

9

TOTAL: 45 PERIODS

Complexsystems and microprocessors- Embedded system design process -Design example:

Model train controller- Design methodologies- Design flows - Requirement Analysis

Specifications-System analysis and architecture design - Quality Assurance techniques

Designing with computing platforms - consumer electronics architecture -platform-level

performance analysis.

UNIT IV REAL TIMESYSTEMS

9

ARM Architecture Versions-ARM Architecture -Instruction Set- Stacks and Subroutines -
Features of theLPC 214X Family -Peripherals The Timer Unit -Pulse Width Modulation

Unit- UART - Block Diagram of ARM9 and ARM Cortex M3 MCU.

Components for embedded programs- Models of programs- Assembly, linking and loading

compilation techniques- Program level performance analysis Software performance

optimization Program level energy and power analysis and optimization Analysis and

optimization of program size- Program validation and testing.

Structureof aReal Time System -Estimating program run times -Task Assignment and

Scheduling -Fault Tolerance Techniques -Reliability, Evaluation-Clock Synchronisation.

UNIT V PROCESSES AND OPERATING SYSTEMS 9

Introduction-Multiple tasks and multipleprocesses -Multiratesystems- Preemptive real time

operating systems- Priority based scheduling- Interprocess communication mechanisms

Evaluating operating system performance- power optimization strategies for processes

Example Real time operatingsystems-POSIX-Windows CE. Distributed embedded systems

-MPSoCs and shared memory multiprocessors.-Design Example -Audio player, Engine

control unit -Video accelerator.

Principat
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EC8702AD HOCAND WIRELESS SENSOR NETWORKS

UNIT LADHOCNETWORKS -INTRODUCTION AND ROUTING PROTOCOLS 9

Elements of Ad hoc Wircless Networks, Issues in Ad hoc wireless networks, Example

commercial applications ofAd hoc networking, Ad hoc wireless Internet, Issues in Designing

aRouting Protocol for Ad Hoc Wireless Networks, Classifications of RoutingProtocols, Table

Driven Routing Protocols - Destínation Sequenced Distance Vector (DSDV),On-Demand
Routing protocols -Adhoc On-Demand Distance Vector Routing(AODV).
UNIT II SENSOR NETWORKS - INTRODUCTION &ARCHITECTURES
Challenges for Wireless Sensor Networks, Enabling Technologies for Wireless Sensor

Networks, WSN application exanples,Single-Node Architecture - Hardware Components,

Energy Consumption of Sensor Nodes, Network Architecture - Sensor Network Scenarios,

TransceiverDesign Considerations, OptimizationGoals and Figures of Merit.

UNIT III WSN NETWORKING CONCEPTS AND PROTOCOLS

TOTAL:45 PERIODS

OBM752 HOSPITAL MANAGEMENT

MAC Protocols for Wireless Sensor Networks, Low Duty Cycle Protocols And Wakeup
Concepts -S-MAC, The Mediation Device Protocol, Contention based protocols -PAMAS,
Schedule based protocols - LEACH, IEEE802.15.4MAC protocol, Routing ProtocolsEnergy

Efficient Routing,Challenges and Issues in Transport layer protocol.

UNIT IV SENSOR NETWORK SECURITY

UNIT IOVERVIEW OFHOSPITAL ADMINISTRATION

B

Network Security Requirements,Issues and Challenges in Security Provisioning, Network

Security Attacks, Layer wise attacks in wireless sensor networks, possible solutions for

jamming, tampering, black hole attack, flooding attack. Key Distribution and Management,

Secure Routing- SPINS, reliability requirements in sensor networks.

UNIT V SENSOR NETWORK PLATFORMS AND TOOLS

UNIT IIHUMAN RESOURCE MANAGEMENT IN HOSPITAL

Sensor Node Hardware Berkeley Motes, Programming Challenges, Node-level software

platforms -TinyOS,nesC, CONTIKIOS, Node-level Simulators - NS2and its extension to

sensor nctworks, COOJA,TOSSIM, Programming beyond individual nodes - State centric

programming.

UNIT II RECRUITMENT AND TRAINING

9

9

9

Car

TOTAL:45 PERIODS

Distinction between Hospital and Industry, Challenges in Hospital Administration- Hospital

Planning-Equipment Planning- Functional Planning

Principal

9

9

9

Principles of HRM -Functions of HRM - Profile of HRD Manager -Human Resource

Inventory-Manpower Planning.

9

Different Departments of Hospital, Recruitment, Selection, Training Guidelines- Methods of

Training- Evaluation of Training- Leadershipgrooming and Training, Promotion - Transfer.

UNIT IVSUPPORTIVE SERVICES

THAMIRABHARANIENGG COLLEGE.
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Medical Records Department - Central Sterilization and Supply Department - Pharmacy -
FoodServices - Laundry Services.

UNIT V COMMUNICATION AND SAFETY ASPECTS IN HOSPITAL

Purposes - Planning of Communication,Modes ofCommunication -Telephone, ISDN, Public

Address and Piped Music -CCTV.Security -Loss Prevention - Fire Safety - Alarm System

-Safety Rules.

UNIT ISATELLITE ORBITS

EC8094 SATELLITE COMMUNICATION

UNIT II SPACE SEGMENT

Kepler"s Laws, Newton"s law, orbital parameters, orbital perturbations, station keeping, geo

stationary and non Geo-stationary orbits – Look Angle Determination- Limits of visibility

eclipse-Sub satellite point -Sun transit outage-Launching Procedures - launch vehicles and

propulsion.

UNIT IISATELLITE LINK DESIGN

B+

UNIT IV SATELLITE ACCESS AND CODING METHODS

9

Spacecraft Technology- Structure, Primarypower,Attitude and Orbit control, Thermal control

and Propulsion, communication Payloadand supporting subsystems, Telemetry, Tracking and

command-Transponders-The Antenna Subsystem.

TOTAL: 45 PERIODS

UNIT VSATELLITE APPLICATIONS

OBJECTIVES:

Basic link analysis, Interference analysis, Rain induced attenuation and interference,

lonospheric characteristics, LinkDesign with and without frequency reuse.

9

EC8811 PROJECT WORK

9

Modulation and Multiplexing: Voice, Data, Video, Analog -digital transmission system,

Digital video Broadcast, multiple access: FDMA, TDMA, CDMA, DAMA Assignment

Methods, compression - encryption, Coding Schemes.

9

INTELSAT Series, INSAT,VSAT,Mobile satellite services: GSM, GPS, INMARSAT,LEO,

MEO, Satellite Navigational System. GPS Position Location Principles, Differential GPS,

Direct Broadcast satellites (DBS/DTH).

TOTAL:45 PERIODS

To develop the ability to solve a specific problem right from its identification and literature

review till the successful solution of the same. To train the students in preparing project reports

and to face reviews and viva voce examination.

Princisal
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The students in a group of 3 to 4 works on a topic approved by the head of the departrnent

under the guidance of a faculty member and prepares a comprehensive project report after

completing the work to the satisfaction of the supervisor. The progress of the project is

evaluated based on a minimum of three reviews,The review committee may be constituted by

the Head of the Department. Aproject report is rcquired at the end of the sernester, The project

work is evaluated based on oral presentation and the project report jointly by external and

internal examiners constituted by the Head of the Department.

OUTCOMES:

On Completion of the project work students will be in a position to take up any

challenging practical problems and find solution by formulating proper methodology.

PH3254 PHYSICS FOR ELECTRONICS ENGINEERING

UNIT IELECTRICAL PROPERTIES OF MATERIALS

UNIT I SEMICONDUCTOR PHYSICS

TOTAL: 300PERIODS

Classical free electron theory - Expression for electrical conductivity -Thermal conductivity,

expression-Wiedemann-Franz law -Success and failures -clectrons in metals- Particle in a

three dimensional box -degenerate states -Fermi- Dirac statistics -Density of energy states

-Electron in periodic potential -Energy bands in solids tight bindíng approximation

Electron effective mass -concept of hole.

Intrinsic Semiconductors- Energy band diagram- direct and indirect band gapsermiconductors

UNIT III MAGNETIC PROPERTIES OF MATERIALS

Carrier concentration in intrinsic semiconductors extrínsic semiconductors Carrier

concentration in N-type & P-type semiconductors -Variation of carrier concentration with

temperature -variation of Fermi level with temperature and impurity concentration -Carrier

transport in Semiconductor: random motion, drift, mobility and diffusion -Hall effect and

devices-Ohmic contacts -Schottky diode.

UNIT IVOPTICAL PROPERTIESOF MATERIALS

9

Magnetic dipole moment atomic magnetic moments- magnetic permeability and

susceptibility Magnetic material classification: diamagnetism paramagnetism

ferromagnetism - antiferromagnetism ferrimagnetism - Ferromagnetism: origin and

exchange interaction- saturation magnetization and Curie temperature- Domain Theory- M
versus H behaviour - Hard and soft magnetic materials - examples and uses Magnetic

principle in computer data storage-Magnetic hard disc (GMR sensor).

UNIT V NANODEVICES AND QUANTUM COMPUTING

Classification of optical materials carrier generation and recombination processes -
Absorption emission and scattering of light in metals,insulators and semiconductors (concepts

only)-photo currentin a P-N diode-solar cell-LED- OrganicLED-Laser diodes -Optical

data storage techniques.

Introduction -quantum confinement -quantum structures: quantum wells, wires and dots

band gap of nanomaterials.Tunneling- Single electron phenomena: Coulomb blockade

Princi
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resonant-tunnelingdiode -single electron transistor -quantum cellular automata -Quantum
system for information processing-quantum states -classical bits -quanturn bits or qubits -
CNOT gate -multiple qubits -Bloch sphere -quantum gates -advantage of quantum

computing over classical computing.

BE3254- ELECTRICAL AND INSTRUMENTATION ENGINEERING

UNIT ITRANSFORMER

UNIT II DC MACHINES

Introduction - Ideal and Practical Transformer -Phasor diagram- Per Unit System

Equivalent circuit- Testing- Efficiency and Voltage Regulation- Three Phase Transformers -
Applications-Auto Transformers, Advantages- Harmonics.

UNIT IIAC ROTATING MACHINES

UNIT IV MEASUREMENTS AND INSTRUMENTATION

Introduction -Constructional Features- Motor and Generator mode -EMF and Torque

equation-Circuit Model -Methods of Excitation- Characteristics -Starting and Speed Control

- Universal Motor- Stepper Motors -Brushless DC Motors- Applications

B

UNIT V BASICS OF POWER SYSTEMS

TOTAL: 45 PERIODS

Principle of operation of three-phase induction motors - Construction -Types -Equivalent

circuit, Speed Control Single phase Induction motors -Construction- Types-starting

methods. Alternator: Working principle-Equation of induced EMF -Voltage regulation,

Synchronous motors- working principle-starting methods -Torque equation.

EC3251-CIRCUIT ANALYSIS

UNIT I DCCIRCUIT ANALYSIS

9

Functional elements ofan instrument, Standards and calibration, Operating Principle, types -
Moving Coil and Moving Iron meters, Measurement of three phase power, Energy Meter,

Instrument Transformers-CT and PT,DSO-Block diagram- Data acquisition.

UNIT IINETWORK THEOREMAND DUALITY

9

Powersystem structure -Generation , Transmission and distribution ,Various voltage levels,

Earthing- methods of earthing, protective devices- switch fuse unit- Miniature circuit breaker

moulded case circuit breaker- earth leakage circuit breaker, safety precautionsand First Aid

TOTAL: 45 PERIODS

UNIT III SINUSOIDAL STEADY STATE ANALYSIS

9

Basic Components of electric Circuits, Charge, current, Voltage and Power, Voltage and

Current Sources,Ohms Law,Kirchoff'sCurrent Law, Kirchoff'svoltage law,The single Node

-Pair Circuit, series and Parallel Connected Independent Sources, Resistors in Series and

Parallel, voltage and current division, Nodal analysis, Mesh analysis.

rncima

12

Useful Circuit Analysis techniques Linearity and superposition, Thevenin and Norton

Equivalent Circuits, Maximum Power Transfer, Delta-Wye Conversion. Duals, Dual circuits.

Analysis using dependent current sources and voltage sources

Cael

12

Sinusoidal Steady -State analysis ,Characteristics of Sinusoids, The Complex Forcing

Function, The Phasor, Phasor relationship for R, L, and C, impedance and Admittance, Nodal

and Mesh Analysis, Phasor Diagrams, AC Circuit Power Analysis, Instantaneous Power,

Average Power, apparent Powerand Power Factor, Complex Power.

12
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UNITIV TRANSIENTS AND RESONANCE IN RLCCHRCUITS

Basic RL.and RC Crcuits, The Source- Free RI Circuit, The Source-ree RC Circuit, The

Unit Step Function, Diven RL Cireuits, Driven RC Crcuits,RLC Circuits, Frequency

Response, Parallel Resonance, Series Resonance, Quality lactor.

UNIT VCOUPLED CIRCUITS AND TOPOL0GY

Magnetically Coupled Circuits, mutual Induetance, the Linear Transformer, the ldeal

Transfornmer, Anintroduction to Network Topolopy, Trees and General Nodal analysis, Links

and Loop analysis.

UNIT -PROBABILITYAND RANDOM VARIABLES

MA3355 RANDOM PROCESSES AND LINEAR ALGEBRA

UNIT-IIIRANDOMPROCESSES

Axioms of probability-Conditional probability -Baye's theorem -Discrete and continuous

random variables -Moments -Moment gencrating functions -Binomial, Poisson, Geometric,

Uniform, Exponential and Nornal distributions -Functions of a random variable.

UNIT -I TWO- DIMENSIONAL RANDOM VARIABLES
Joint distributions -Marginal and conditionaldistributions

lincar regression- Transfornmation of random variables

independent and identically distributed random variables).

UNIT - IV VECTOR SPACES

12

TOTAL:60 PERIODS

properties

EC3354-SIGNALS AND SYSTEMS

UNIT II ANALYSIS OF CONTINUOUS TIME SIGNALS

Classification Stationary process - Markov process -Poisson process -Discrete parameter

Markov chain -Chapman Kolmogorov equations(Statement only) -Limiting distributions .

Fourierseries for periodic signals -Fourier Transformn

9+3

Covariance Corelation and

Central limit thcorem (for

9+3

Vectorspaces Subspaces -Lincar combinations and linear system of equations Lincar

independence and lincar dependence -Bases and dimensions.

UNIT - V LINEAR TRANSFORMATION AND INNER PRODUCT SPACES
Linear transformation - Null spaces and ranges -Dimension theorem - Matrix representation

of a linear transformations - Inner product - Norms - Gram Schmidt orthogonalizationprocess

Adjoint of lincar operations -Least square approximation.

9+3

UNIT III LINEAR TIME INVARIANT CONTINUOUS TIME SYSTEMS

9+3

UNIT ICLASSIFICATION OF SIGNALS AND SYSTEMS
Standard signals- Step, Ramp, Pulse, Impulse, Real and complex exxponentials and Sinusoids

Classification of signals Continuous time (CT)and Discrete Time(DT)signals, Periodic &
Aperiodic signals, Deterministic& Randomn signals, Energy & Power signals Classification

of systems- CT systems and DT systems- Lincar & Nonlinear,Time-variant & Time

invariant, Causal & Non-causal, Stable & Unstable.

9+3

TOTAL: 60 PERIODS

6+6

6+6

properties- Laplace Transforms and

6+6

Principal
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convolution integrals- Differential Equation- Fourier and Laplace

transformsin AnalysisofCT systems Svstems connected in series/ parallel.

UNITIV ANALYSIS OF DISCRETE TIME SIGNALS

UNIT VLINEAR TIME INVARLANT-DISCRETE TIME SYSTEMS

Baseband signal Sampling-Fourier Transfom of discrete time signals (DTFT)-Properties
of DTFT -ZTransfom & Properties

UNIT ISEMICONDUCTOR DEVICES

Impulse response Difference equations-Convolutionsum- Discrete Fourier Transform and

ZTransform Analysisof Recursive& Non-Recursive systems-DT systems connected in series

and parallel.

EC3353 ELECTRONICDEVICES AND CIRCUITS

UNIT IIAMPLIFIERS

methods.

B

PN junction diode, Zener diode, BJT, MOSFET, UJT -structure, operation and V-I

characteristics, diffusion and transition capacitance - Rectifiers - Half Wave and Full Wave
Rectifier., Zener as regulator

UNIT IIMULTISTAGE AMPLIFIERS AND DIFFERENTLAL AMPLIFIER

6+6

Load line, operating point, biasing methods for BJT and MOSFET, BJT Small signal model

Analysis of CE,CB, CC amplifiers- Gain and frequency response -MOSFET small signal

model- Analysis of Cs,CG and Source follower-Gain and frequency response- High

frequency analysis.

UNIT IV FEEDBACK AMPLIFIERS AND OSCILLATORS

6+6

TOTAL: 60 PERIODS

Cascode amplifier, Differential amplifier -Common mode and Difference mode analysis

MOSFET input stages tuned amplifiers - Gain and frequency response - Neutralization

UNIT V POWER AMPLIFIERS AND DCDC CONVERTERs

EC3351-CONTROL SYSTEMS

Advantages of negative feedback - Voltage /Current, Series , Shunt feedback Amplifiers
positive feedback-Condition for oscillations, phase shift – Wienbridge, Hartley, Colpitts and
Crystal oscillators.

9

Power amplifiers- class A-Class B-Class AB-Class C-Power MOSFET-Temperature Effect

Class AB Power amplifier using MOSFET -DCDCconvertors –Buck, Boost, Buck-BoOst
analysis and design.

TOTAL: 45 PERIODS

UNIT ISYSTEMS COMPONENTS AND THEIR REPRESENTATION
Control System: Terminology and Basic Structure-Feed forward and Feedback control

9

Princial

THAMIRARHARANIENGG COLLEGE



THAMIRABHARANI ENGINEERING COLLEGE
(Approved by AICTE, New Delhi and Affiliated to Anna University, Chennai)

Chathirampudukulam, Chidambaranagar - Vepernkulam Road

Thatchanallur, Tirunelveli 627 358, Tarnil Nadu.

theoryElectrical and Mechanical Transfer Function Models-Block diagram Models-Signal

flow graphs models-DC and AC servo Systems-Synchronous -Multivariablecontrol system

UNIT II TIME RESPONSE ANALYSIS

UNIT IIFREQUENCY RESPONSE AND SYSTEM ANALYSIS

Transient response-steady state response-Measures of performance of the standard first order

and second order system-effect on an additional zero and an additional pole-steady error

constant and system- type number-PID control-Analytical design for PD, PIPID control

systems

UNIT IV CONCEPTS OF STABILITY ANALYSIS

Closed loop frequency response-Performance specification in frequency domain-Frequency

response of standard second order system- Bode Plot - Polar Plot- Nyquist plots-Design of

compensators using Bode plots-Cascade lead compensation-Cascade lag compensation

Cascade lag-lead compensation

B+

EC3352 DIGITAL SYSTEMS DESIGN

9

Concept of stability-Bounded- Input Bounded -Output stability-Routh stability criterion

Relative stability-Root locus concept-Guidelines for sketching root locus-Nyquist stability

criterion.

UNIT IBASIC CONCEPTS

UNIT V CONTROL SYSTEM ANALYSIS USING STATE VARIABLE METHODS

State variable representation-Conversion of state variable models to transfer functions

Conversion of transfer functions to state variable models-Solution of state equations-Concepts

of Controllability and Observability-Stability of linear systems-Equivalence between transfer

function and state variable representations-State variable analysis of digital control system

Digital control design using state feedback.

9

UNIT IV ASYNCHRONOUS SEQUENTIAL CIRCUITS

TOTAL: 45 PERIODS

Review of number systems-representation-conversions, Review of Boolean algebra- theorems,

sum of product and product of sum simplification, canonical forms min term and max term,

Simplification of Boolean expressions-Karmaugh map, completely and incompletely specified

functions, Implementation of Boolean expressionsusing universal gates ,Tabulationmethods.

9UNIT II COMBINATIONAL LOGIC CIRCUITS

9

Problem formulation and design of combinational circuits - Code-Converters, Half and Full

Adders, Binary Parallel Adder -Carrylook ahead Adder, BCDAdder, Magnitude Comparator,

Decoder, Encoder, Priority Encoder, Mux/Demux,Case study: Digital trans-receiver / 8bit

Arithmetic and logic unit, Parity Generator/Checker, Seven Segment display decoder

UNIT III SYNCHRONOUS SEQUENTIAL CIRCUITS

UNIT V ILOGICFAMILIES AND PROGRAMMABLE LOGIC DEVICES

9

Latches, Flip flops -SR,JK, T, D, Master/Slave FF, Triggering of FF, Analysis and design of

clocked sequential circuits- Design - Moore/Mealy models, state minimization, state

assignment,lock - out condition circuit implementation -Counters, Ripple Counters, Ring

Counters, Shift registers, Universal Shift Register. Model Development: Designing of rolling

display/real time clock

9

Stable and Unstable states, output specifications, cycles and races, state reduction, race free

assignments, Hazards, Essential Hazards, Fundamental and Pulse mode sequential circuits,

Design of Hazard free circuits.

FRANTKAENARANI ENGG COLLEGE.
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Logic families- Propagation Delay, Fan - In and Fan - Out - Noise Margin - RTL,TTLECL,

CMOS - Comparison of Logic families -Implementation of combinational logic/sequential

logic design using standard ICs, PROM, PLA and PAL, basic memory, static

ROM,PROM,EPROM,EEPROM EAPROM.

EC3452-ELECTROMAGNETIC FIELDS

UNIT INTRODUCTION

UNIT II ELECTROSTATICS

Electromagnetic model, Units and constants, Review of vector algebra, Rectangular,

cylindrical and spherical coordinate systems, Line,surface and volume integrals, Gradient of a

scalar field., Divergence of a vector field, Divergence theorem, Curl of a vector field, Stoke's

theorem, Null identities, Helmholtz's theorem, Verify theorems for different path,surface and

volume.

B

TOTAL: 45 PERIODS

UNIT IV TIME-VARYING FIELDS AND MAXWELL's EQUATIONS

Electric field, Coulomb's law, Gauss's law and applications, Electric potential, Conductors in

static clectric field, Diclectrics in static clectric field, Electric flux density and dielectric

constant, Boundary conditions, Electrostatics boundary value problems, Capacitance, Parallel,

cylindrical and spherical capacitors, Electrostatic energy, Poisson's and Laplace's equations,

Uniqueness of clectrostatic solutions, Current density and Ohm's law, Electromotive force and

Kirchhoffs voltage law, Equation of continuity and Kirchhoffs current law

UNIT III MAGNETOSTATICS

UNIT V PLANEELECTROMAGNETIC WAVES

9

Lorentz force equation, Ampere's law, Vector magnetic potential, Biot-Savart law and

applications, Magnetic field intensity and idea of relative permeability,Calculation of magnetic

field intensity for various current distributions Magnetic circuits, Behaviour of magnetic

materials, Boundary conditions, Inductance and inductors, Magnetic energy, Magnetic forces

and torques

EC3401NETWORKSAND SECURITY

9

UNIT INETWORK MODELS AND DATALINK LAYER

9

Faraday'slaw,Displacement current and Maxwell-Ampere law, Maxwell's equations,Potential

functions, Electromagnetic boundary conditions, Wave equations and solutions, Time

harmonic fields, Observing the Phenomenonof wave propagation with the aid of Maxwel's

cquations

9

Plane waves in lossless media, Plane waves in lossy media (low-loss dielectrics and good

conductors), Group velocity, Electromagnetic power flow and Poynting vector, Normal

incidence at a plane conducting boundary, Normal incidence at a plane dielectric boundary.

TOTAL: 45 PERIODS

9

Principal
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Overview of Networks and its Attributes - Network Models - OSI, TCP/IP, Addressing

Introduction to Datalink Layer - Error Detection and Corection - Ethernet(802.3)- Wireless

LAN - IEEE 802.11, Bluetooth- Flow and Error Control Protocols -HDLC - PPP.

UNIT II NETWORK LAYER PROTOCOLS

Network Layer - IPy4 Addressing - Network Layer Protocols(IP, ICMP and Mobile IP)

Unicast and Multicast Routing – Intradomain and Interdomain Routing Protocols - Pv6

Addresses-IPv6-Datagram Format - Transition from IPy4 to IPv6.

UNIT II TRANSPORT AND APPLICATION LAYERS

B

Transport Layer Protocols -UDP and TCP Connection and State Transition Diagram

Congestion Control and Avoidance(DEC bit, RED)- QoS - Application Layer Paradigms

Client- Server Programming – Domain Name System –World Wide Web,HTTP, Electronic

Mail.

UNIT IV NETWORK SECURITY

OSI Security Architecture -Attacks - Security Services and Mechanisms - Encryption

RSA Algorithm - Hash
Advanced Encryption Standard – Public Key Cryptosystems

Functions -Secure Hash Algorithm –Digital Signature Algorithm.

UNIT VHARDWARE SECURITY

Introduction to hardware security, Hardware Trojans, Side -Channel Attacks - Physical

Attacks and Countermeasures -Design for Security. Introduction to Blockchain Technology.

TOTAL: 45 PERIODS

EC3451 LINEAR INTEGRATED CIRCUITS

UNIT I BASICSOF OPERATIONAL AMPLIFIERS 9

Current mirrorand current sources, Current sources as active loads, Voltage sources, Voltage

References, BJT Differential amplifier with active loads, Basic information about op-amps

Ideal Operational Amplifier - General operational amplifier stages -and internal circuit

diagrams of IC 741, DCand AC performance characteristics, slew rate, Open and closed loop

configurations - MOSFET Operational Amplifiers-LF155 and TL082.

UNIT II APPLICATIONS OF OPERATIONAL AMPLIFIERS

Sign Changer, Scale Changer, Phase Shift Circuits, Voltage Follower, V-to-I and I-to-V

converters, adder, subtractor, Instrumentation amplifier, Integrator, Differentiator, Logarithmic

amplifier., Antilogarithmic amplifier, Comparators, Schmitttrigger, Precision rectifier, peak

detector, clipper and clamper, Low-pass, high-pass and band-pass Butterworth filters.

UNIT III ANALOG MULTIPLIER AND PLL

Analog Multiplier using EmitterCoupled Transistor Pair - Gilbert Multiplier cell -Variable

transconductance technique, analog multiplier ICs and their applications, Operationof the basic

PLL, Closed loop analysis, Voltage controlled oscillator, Monolithic PLL IC 565, application

of PLL for AM detection, FM detection, FSK modulation and demodulation and Frequency

synthesizing and clock synchronization

UNIT IV ANALOG TO DIGITAL AND DIGITAL TO ANALOG CONVERTERS 9

Analog and Digital Data Conversions,D/A converter- specifications - weighted resistor type,

R-2R Ladder type, VoltageMode and Current-Mode R - 2R Ladder types - switches for D/A

converters, high speed sample-and-hold circuits, A/D Converters - specifications - Flash type

Carineiga
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SuccessiveApproximation type Single Slope type Dual Slope type A/D Converter using

Voltage to-Time Conversion Over-saumpling A/D Converters, Sipma-Delta converters,

UNIT VWAVEORM GENERATORS AND SPECIALFUNCTION JCS

Sine-wave yenerators, Multivibrators and Tiangular wave yenerator, Saw4ooth wave

generator, ICL8038 function generator, Timer IC 555, IC Voltage reyulators Thrce terinal

fixed and adjustable voltape regulators IC 723 general purpose regulator Monolithic

switching regulator, Low Drop-Oul(LDO)Regulators - Switched capacitor filter IC MPI0,

Frequency to Voltage and Voltage to Frcquency converters, Audio Power amplifier, Vidco

Amplifier, Isolation Amplifier,Optocouplers and fibre optic IC,

EC492 DIGITAL SICNAL PROCESSING

UNIT I DISCRETE FOURIER TRANSFORM

UNIT I INFINITE IMPULSE RESPONSE FILTERS

Sampling Theorem, concept of frequency in discrete-time sgnals, sunmary of analysis &

synthesis cquations for FT & DTFT, frequency domain sampling, Discrete Fourier transform

(DFT) deriving DFT fron DTFT, propertics of DFT - periodicity, symmetry, circular

convolution. Lincar filtering using DFT,Filtering long datascquences overlap save and

overlap add method. Fast computation of DFT - Radix-2 Decimation-in-tine (DIT) Fast

Fourier transfom (FFT), Dccimation-in-frequency(DIF)Fast Fourier transform(FFT),Lincar

filtering using FFT.

UNIT IIIFINITE IMPULSE RESPONSE FILTERS

Characteristics of practical frequency selective filters, characteristics of commonlyused analog

filters -Butterworth filters, Chebyshev filters. Design of IIR lters from analog filters (LPE,

HPE, BPE, BRF) -Approximation of derivatives, Impulse invariance method, Bilincar

transformation. Frequency transformation in the analog domain. Structure of IIR filter- direct

form I, direct form II, Cascade, parallel realizations.

UNIT IVFINITE WORD LENGTH EFFECTS

TOTAL:45 PERIODS

Design of FIR filters - symmetric and Anti-symmetric FIR filters - design of lincar phase FIR

filters using Fourier series method - FIR filter design using windows (Rectangular, Harmming

and Hanning window), Frequency sampling method. FIR filter structures- lincar phase

structurec, dircct form realizations

UNIT V DSP APPLICATIONS

9

Fixed point and floating point number representation - ADC - quantization - truncation and

rounding - quantization noise - input / output quantization - cocfficient quantization error

product quantizationerror -overflow error - limit cycle oscillations due to product quantization

and summation - scaling to prevent overflow.

EC3491 COMMUNICATION SYSTEMS

9

UNIT IAMPLITUDE MODULATION

Multirate signal processing: Decimation, Interpolation, Sampling rate conversion by a rational

factor -Adaptive Filters: Introduction, Applications of adaptive filtering to cqualization-DSP

ArchitectureFixed andFloating point architecture principles.

Principal

TOTAL: 45 PERIODS
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Review of signals and systems, Time and Frequency domain representation of signals,

Principles of Amplitude Modulation Systems- DSB, SSB and VSB modulations. Angle

Modulation, RepresentationofFM and PM signals, Spectral characteristics of angle modulated

signals. SSB Generation -Filter and Phase Shift Methods, VSB Generation -Filter Method,

Hilbert Transform, Pre-envelope & complex envelope AM techniques, Superheterodyne

Receiver.

UNIT IIRANDOM PROCESS &SAMPLING
Review of probability and random process. Gaussian and white noise characteristics, Noise in

amplitude modulation systems, Noise in Frequency modulation systems. Pre-emphasis and De

emphasis, Threshold effect in angle modulation. Low pass sampling -Aliasing- Signal

Reconstruction-Quantization -Uniform & non-uniform

UNIT III DIGITAL TECHNIQUES

quantization -quantization noise - Nyquistcriterion- Logarithmic Companding -PAM,PPM,
PWM,PCM -TDM, FDM

UNIT IV DIGITAL MODULATION SCHEME

Pulse modulation Differential pulse code modulation. Delta modulation, Noise considerations

in PCM., Digital Multiplexers,Channel coding theorem - Linear Block codes - Hamming codes

-Cyclic codes -Convolutional codes - Viterbi Decoder

B+

limited channels.

Geometric Representation of signals - Generation, detection, IQ representation, PSD & BER
of Coherent BPSK, BFSK, & QPSK -QAM - Carrier Synchronization - Structure of Non

coherent Receivers Synchronization and Carrier Recovery for Digital modulation, Spectrum

Analysis-Occupied bandwidth -Adjacent channel power, EVM, Principle ofDPSK
UNIT V DEMODULATION TECHNIQUES

9

Elements of Detection Theory, Optimum detection of signals in noise, Coherent

communication with waveforms- Probability of Error evaluations. Baseband Pulse

Transmission- Inter symbol Interference, Optimumdemodulation of digital signals over band

CS3353-CPROGRAMMINGAND DATA STRUCTURES

UNIT I CPROGRAMMING FUNDAMENTALS

UNIT II CPROGRAMMING–ADVANCED FEATURES

TOTAL:45 PERIODS

DataTypes -Variables-Operations -Expressions and Statements -Conditional Statements

-Functions -Recursive Functions-Arrays- Single and Multi-Dimensional Arrays.

UNIT III LINEAR DATA STRUCTURES

Structures - Union -Enumerated Data Types -Pointers: Pointers to Variables,Arrays and

Functions-File Handling -Preprocessor Directives.

9

Abstract Data Types (ADTs)-List ADT -Array-Based Implementation -Linked List -
Doubly- Linked Lists -Circular Linked List – Stack ADT – Implementation of Stack

Applications-QueueADT -Priority Queues -QueueImplementation – Applications.

UNIT IV NON-LINEAR DATA STRUCTURES
Trees -Binary Trees -Tree Traversals–Expression Trees-Binary Search Tree -Hashing

Hash Functions –Separate Chaining- Open Addressing -Linear Probing- Quadratic Probing

-Double Hashing- Rehashing.

Principal
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UNIT V sORTING AND SEARCHING TECHNIQUES
Insertion Sort-Quick Sort-Heap Sort- MergeSort -LinearSearch-Binary Search

B+
NAAC

TOTAL: 45 PERIODS
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S.

1.3.2 Syllabus of the courses that include experiential learning through project

work/field work/internship during theyear 2022-23

No.

THAMIRABHARANI ENGINEERING COLLEGE

(Approved by AICTE, New Delhi and Affiliated to Anna University, Chennat)

Chathirampudukulam,
Chidambaranagar - Vepemkulam Road

Thatchanallur, Tirunelveli 627 358, Tamil Nadu

Programn Program
CodeName

1. B.E- EEE

2. B.E- EEE

3. B.E- EEE

4. B.E- EEE

5. B.E- EEE

6. B.E- EEE

7. B.E- EEE

8.

B.E- EEE

9. B.E- EEE

10B.E- EEE

11 B.E- EEE

12 B.E- EEE

13 B.E- EEE

14 B.E- EEE

105

105

105

105

105

105

105

105

105

105

105

105

105

105

Course Name

Microprocessors and Microcontrollers

Power Electronics

Embedded Systems

Communication Engineering

Mini Project

Power System Operation and Control

Renewable Energy Systems

Electric Energy Generation,

Utilization and Conservation

High Voltage Direct Current

Transmission

Project Work

Electric Circuit Analysis

Electron Devices and Circuits

Electrical Machines - I

Microprocessor and Microcontroller

Course

Code

EE8S5 1

EE8552

EE8691

EC8395

EE8611

EE8702

EE8703

EE8015

EE8017

EE8811

EE325|

EC3301

EE3303

EE3404

Page
No.

2

3

4

6

7

8

9

10

11

12

B

13

14

Princisal
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ENGG COLLEGE.

Tirunelve
Tamiinadu-627

358



EE8551 MICROPROCESSORS AND MICROCONTROLLERS

THAMIRABHARANI ENGINEERING COLLECE

(Approved by AICTE, New Dclhi and Affilated to Anna University, Chernnaly

Chathirampuduk ulam, Chidambaranagar - Vepemkulam Road

Thatchanallur, Tirunelvel� 627 358, Tamil Nadu

UNIT I8085 PROCESSOR

UNIT II PROGRAMMNG OF 8085PROCESSOR

Hardware Architecture, pinouts Functional Building Blocks of Processor- Memory

organization –I/O ports and data transfer concepts-Timing Diagram-Interrupts.

UNIT III 8051 MICRO CONTROLLER

Instruction -format and addressing modes – Assembly language format - Data transfer, data

Imanipuiation& control instructions – Programming: Loop structure with counting & Indexing

- Look up tability - Subroutine instructions - stack.

UNIT IV PERIPHERAL INTERFACING

B+

LTPC3003

9

Hardware Architecture, pinouts - Functional Building Blocks of Processor - Memory

organization I/Oports and data transfer concepts Timing Diagram - Interrupts- Data

Transfer, Manipulation,Control Algorithms& I/0 instructions, Comparison to Programming

concepts with 8085.

UNIT V MICRO CONTROLLER PROGRAMMING& APPLICATIONS

TEXT BOOKS:

9

Study on need,Architecture,configuration and interfacing, with ICs: 8255, 8259, 8254, 8279,

- A/Dand D/A converters &Interfacing with 8085& 8051.

REFERENCES

9

Simple programming exercises- key board and display interface -Control of servo

motorstepper motor control- Application to automation systems.

TOTAL: 45 PERIODS

.Sunil Mathur&Jeebananda Panda, "Microprocessor and Microcontrollers",PHI Learning

Pvt. Ltd, 2016.

2.R.S. Gaonkar, Microprocessor Architecture Programming and Application', with 8085,

Wiley Eastern Ltd., New Delhi, 2013.

3. Muhammad Ali Mazidi& Janice GilliMazidi,R.D.Kinely The 8051Micro Controller and

EmbeddedSystems', PHI Pearson Education, Sth Indian reprint, 2003.

1. Krishna Kant,"Microprocessor and Microcontrollers",Eastern Company Edition, Prentice

Hall of India, New Delhi, 2007.

2. B.RAM,"Computer Fundamentals Architecture and Organization" New age International

Private Limited, Fifth edition, 2017.

3.Soumitra Kumar Mandal, Microprocessor & Microcontroller Architecture, Programming

& Interfacing using 8085,8086,8051,McGraw Hill Edu,2013.

4. Ajay V.Deshmukh, Microcontroller Theory &Applications', MeGraw Hill Edu,2016 5.

Douglas V.Hall, Microprocessor and Interfacing', McGraw Hill Edu,20 16.

Principal
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EE8552

THAMIRABHARANI ENGINEERING COLLEGE
AICTE New Delhi and Ailated to Anna University, Chennai)

(Approved
athirampudukulam,

Chidambaranagar Vepemkulanm Road

UNIT I POWER SEMI-CONDUCTOR DEVICES

Thatchanallur, Tinunelveli 627 3S8, Tamil Nadu

POWERELECTRONICS

UNIT II PHASE-CONTROLLED CONVERTERS

UNIT IV INVERTERS

Study of switching devices,SCR, TRIAC, GTO, BJT, MOSFET, IGBT and GCT- Static

characteristics: SCR, MOSFET and lGBT - TIriggering and commutation circuit for

SCRIntroduction to Driver and snubber circuits.

UNIT IIIDC TO DCCONVERTERS

TEXT BOOKS:

2-pulse, 3-pulse and 6-pulseconverters- performance parameters

inductance- Firing Schemes for converter-Dual converters, Applications-light dimmer,

Excitation system, Solar PV systems.

UNIT V AC TO AC CONVERTERS

Step-down and step-up chopper-control strategy- Introduction to types of choppers-A, B, C,

D and E -Switched mode regulators- Buck, Boost, Buck- Boost regulator, Introduction to

Resonant Converters, Applications-Battery operated vehicles.

LTPC3003

REFERENCES

B+

Single phase and three phase voltage source inverters (both 1200 mode and 1 800mode)

Voltage& harmonic control--PWM techniques:Multiple PWM, Sinusoidal PWM,modified

sinusoidal PWM Introduction to space vector modulation -Current source inverter,

Applications-Inductionheating, UPS.

Effect of source

Third Edition, New Delhi,2004.

NAAO

Single phase and Three phase ACvoltage controllers- Control strategy- Power Factor Control

2. P.S.Bimbra *Power Electronics"" Khanna Publishers, third Edition, 2003.

- Multistage sequence control -single phase and three phase cyclo converters - Introduction

to Matrix converters,Applications -welding.

.M.H.Rashid, "Power Electronics: Circuits, Devices and Applications",Pearson Education,

9

3.Ashfag Ahmed Power Electronics for Technology', Pearson Education, Indian reprint,

2003.

3. L.Umanand,Power Electronics Essentials and Applications",Wiley, 2010.

1. Joseph Vithayathil, Power Electronics, Principles and Applications",MeGraw Hill Series,

6th Reprint, 2013.

2. PhilipT. Krein, "Elements of Power Electronics"Oxford University Press, 2004 Edition.

4. Ned Mohan Tore. M. Undel and, William. P. Robbins, Power Electronics: Converters,

Applications and Design', John Wiley and sons, third edition, 2003.

Carl

5. S.Rama Reddy,'Fundamentals of Power Electronics', Narosa Publications, 2014. 6.M.D.

Singh and K.B. Khanchandani, "PowerElectronics," McGraw Hill India, 2013.

Principal

7. JP Agarwal,"Power Electronic Systems: Theory and Design" le, Pearson Education,

2002.
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EE8691

THAMIRABHARANI ENGINEERING COLLEGE(Approved by AICTE, New Delhi and Affiliated to Anna University, Chennai)Chathiramnpudukulam, Chidambaranagar - Vepemkulam RoadThatchanallur, Tirunelveli 627 358, Tamil Nadu

UNIT IINTRODUCTION TO EMBEDDED SYSTEMS

EMBEDDED SYSTEMS

UNIT II EMBEDDED NETWORKING

Introduction to Embedded Systems -Structuralunits in Embedded processor ,selection ofprocessor& memory devices- DMA -Memory management methods- Timer and Counting
devices, Watchdog Timer, Real Time Clock, In circuit emulator, Target HardwareDebugging.

TEXT BOOKS:

Embedded Networking:Introduction, I/O Device Ports & Buses-Serial Bus communicationprotocolsRS232 standard - RS422 - RS 485 -CAN Bus -Serial Peripheral Interface (SPI)Inter Integrated Circuits (12C) -need for device drivers.

UNIT VEMBEDDEDSYSTEM APPLICATION AND DEVELOPMENT

UNIT III EMBEDDED FIRMWARE DEVELOPMENT ENVIRONMENTEmbedded Product Development Life Cycle- objectives, different phases of EDLC,Modelling of EDLC; issues in Hardware-software Co-design, Data Flow Graph, statemachine model, 78 Sequential Program Model, concurrentModel, object oriented Model.UNTTIVRTOS BASED EMBEDDED SYSTEM DESIGN
Introduction to basic concepts of RTOS- Task, process& threads, interrupt routines in RTOS,Multiprocessing and Multitasking, Preemptive and non-preemptive scheduling, Taskcommunication shared memory, message passing-, Inter process Communication
synchronization between processes-semaphores,Mailbox, pipes, priority inversion, priorityinheritance.

1. Peckol,*Embeddedsystem Design, John Wiley & Sons,2010

REFERENCES

LTPC3003

Case Study of Washing Machine- Automotive Application- Smart card System ApplicationATM machine -Digital camera

2.Lyla B Das," Embedded Systems-An Integrated Approach", Pearson, 2013

B+

3. Shibu. K.V, "Introduction to Embedded Systems", 2e, Mcgraw Hill,2017.

9

TOTAL:45 PERIODS

2.C.R.Sarma, "Embedded Systems Engincering",University Press (India) Pvt. Ltd, 2013.
3. Tammy Noergaard, "Embedded Systems Architecture", Elsevier, 2006.

9

1. Raj Kamal, Embedded System-Architecture, Programming, Design',McGraw Hill, 2013.

4. Han-Way Huang, "Embeddedsystem Design Using C8051", Cengage Learning, 2009.
5. Rajib Mall “Real-Time systems Theory and Practice' Pearson Education, 2007.

Canl

Principal
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EC8395

THAMIRABHARANIENGINEERING COLLEGE
(Approved by AICTE, New Delhi and Afliated to Anna University,Chennai)

Chathirampudukulam, Chidambaranagar - Vepemkulam Road

Thatchanallur, Tirunelvel� 627 358, Tarmil Nadu

UNIT IANALOG MODULATION

COMMUNICATION ENGINEERING

UNITI PULSE MODULATION

Amplitude Modulation –AM, DSBSC, SSBSC, VSB –PSD, modulators and demodulators -

Angle modulation – PM and FM -PSD, modulators and demodulators – Superheterodyne

receivers

UNIT III DIGITAL MODULATION AND TRANSMISSION

Low pass sampiing theorem -Quantization –PAM -Line coding- PCM, DPCM, DM, and

ADPCM And ADM, Channel Vocoder - Time Division Multiplexing, Frequency Division

Multiplexing

UNITIV INFORMATION THEORY AND CODING

LTPC3003

Phase shift keying -BPSK, DPSK, QPSK - Principles of M-arysignaling M-ary PSK &
QAM - Comparison, ISI– Pulse shaping Duo binary encoding – Cosine filters -Eye

pattern, equalizers

UNIT V SPREAD SPECTRUM AND MULTIPLE ACCESS

TEXT BOOKS:

B+

Measure of information - Entropy Source coding theorem - Shannon-Fano coding,

HuffmanCoding. LZ Coding –Channel capacity - Shannon-Hartley law -Shannon's limit -
Error controlcodes -Cyclic codes, Syndromecalculation -Convolution Coding, Sequential

and Viterbi decoding

REFERENCES:

9

PN sequences - properties -m-sequence - DSSS -Processing gain, Jamming-FHSS -
Synchronisation and tracking-Multiple Access -FDMA, TDMA, CDMA,

9

TOTAL:45 PERIODS

1. HTaub, DL Schilling, G Saha, "Principles of Communication Systems 3/e,TMH 2007

2. S.Haykin "DigitalCommunications" John Wiley 2005

Cane

1. B.P.Lathi, "Modern Digital and Analog Communication Systems", 3rd edition, Oxford

University Press, 2007

Principal

2. HPHsu, Schaum Outline Series -*Analog and Digital Communications" TMH 2006 3.

B.Sklar, Digital Communications Fundamentals and Applications" 2/e Pearson Education

2007.
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EE8611

OBJECTIVES:

OUTCOMES:

THAMIRABHARANI
ENGINEERING COLLEC

(Approved by AICTE, New Delhi and AfTiliated to Anna University, Chennai)

Chathirampudukulam,
Chidambaranagar-

Vepemkulam Road

Thatchanallur,
Tirunelveli 627 358, Tamil Nadu

MINIPROJECT

EE8702

• Todevelop their own innovativeprototypeof ideas. • To train the students in preparingmini

project reports and examination. The students in a group of 5 to 6 works on a topic approved

by the hcad of the department and prepares a comprehensive mini project report after

completing the work to the satisfaction. The progress of the project is evaluated based on a

minimunm of two reviews. The review committee may be constituted by the Head of the

Department. A mini project report is required at the end of the semester. The mini project

work is evaluated based on oral presentation and the mini project report jointly by external

and internal examiners constituted by the Head of the Department.

•On Completion of the miniproject work students will be in a position to take up their final

year project work and find solution by formulatingproper methodology.

POWERSYSTEM OPERATION AND CONTROL

UNIT II REAL POWER - FREQUENCY CONTROL

B+

LTPC0042

TOTAL: 60PERIODS

UNIT III REACTIVE POWER - VOLTAGE CONTROL

UNIT I PRELIMINARIES ON POWER SYSTEM OPERATION AND CONTROL 9

Power scenario in Indian grid - National and Regional load dispatching centers

requirements of good power system - necessity of voltage and frequency regulation - real

power vs frequency and reactive power vs voltage control loops - system load variation, load

curves and basic concepts of load dispatching - load forecasting Basics of speed governing

mechanisms and modeling - speed load characteristics - regulation of two generators in

parallel.

UNIT IV ECONOMIC OPERATION OF POWER SYSTEM

LTPC3003

Load Frequency Control (LFC) of single area system-static and dynamic analysis of

uncontrolled and controlled cases LFC of two area system - tie line modeling - block

diagram representation of two area system - static and dynamic analysis - tie line with

frequency bias control - state variability model - integration of economic dispatch control

with LFC.

Generation and absorption of reactive power - basics of reactive power control - Automatic

Voltage Regulator (AVR)– brushless AC excitation system - block diagram representation

of AVR loop - static and dynamic analysis - stability compensation voltage drop in

transmission line - methods of reactive power injection - tap changing transformer,SVC
(TCR + TSC)and STATCOM for voltage control.

Statement of economic dispatch problem - input and output characteristics of themal plant -

incremental cost curve - optimal operation of thermal units without and with transmission

Principal

THAMIRABHARANI
ENGG COLLEGE,

Tirunelveh
Taminadu-627
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UNIT V COMPUTER CONTROL OF POWER SYSTEMS

THAMIRABHARANI ENGINEERING COLLEGE
(Approved by AlCTE, New Delhi and Affilated to Anna University, Chennai)

Chathirampudukulam, Chidambaranagar - Vepemkulam Road

Thatchanallur, Tirunelveli 627 358, Tamil Nadu

losses (no derivation of transmission loss coefficients) - base point and participation factors

method - statement of unit commitment (UC)problem - constraints on UCproblem - solution

of UC problem using priority list- special aspects of short term and long term hydrothermal

problems.

TEXT BOOKS:

Need of computer control of power systems-concept of energy control centers and functions

- PMU-system monitoring,data acquisition andcontrols - System hardware configurations -

SCADA and EMS functions - state estimation problem - measurements and errors -weighted

least square estimation - various operating states - state transition diagram.

REFERENCES

1. Olle.I.Elgerd, 'Electric Energy Systems theory - An introduction', MeGraw HillEducation

Pvt. Ltd., New Delhi,34th reprint, 2010.

B+

2. Allen. J. Wood and Bruce F. Wollen berg. Power Generation, Operation and Control',

John Wiley & Sons, Inc., 2016.

HAAC

3. AbhijitChakrabarti and SunitaHalder,Power System Analysis Operation and Control',

PHI learning Pvt. Ltd., New Delhi, Third Edition, 2010.

EE8703

1. Kothari D.P. and Nagrath I.J.,Power System Engineering", Tata MeGraw-Hill Education,

Second Edition, 2008.

TOTAL: 45 PERIODS

2. HadiSaadat, 'Power System Analysis', McGraw Hill Education Pvt. Ltd., New Delhi. 21 st

reprint, 2010.

RENEWABLE ENERGY SYSTEMS

3.Kundur P., Power System Stability and Control, MeGraw HillEducation Pvt. Lid., New

Delhi, 1Oth reprint., 2010.

UNIT I RENEWABLE ENERGY (RE)SOURCES

UNIT II WIND ENERGY

UNIT III SOLAR PV AND THERMAL SYSTEMS

Environmental consequences of fossil fuel use,Importance of renewable sources of energy.

Sustainable Design and development, Types of RE sources, Limitations of RE sources,

Present Indian and international energy scenario of conventionaland RE sources.

LTPC3003

Power in the Wind-Types ofWind Power Plants(WPPs-Components of WPPs-Working

ofWPPs- Siting of WPPs-Grid integration issues ofWPPs.
9

Solar Radiation, Radiation Measurement, Solar Thermal Power Plant, Central Receiver

Power Plants, Solar Ponds.- Thermal Energy storage system with PCM- Solar Photovoltaic

systems :Basic Principle of SPV conversion -Types of PV Systems- Types of Solar Cells,

Photovoltaic cell concepts: Cell, module, array ,PV Module I-V Characteristics, Efficiency &

rHAMIRABHARANI

ENGG COLLECE,

Trunelveli.

Taminadu-627
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UNIT IV BIOMASS ENERGY

Quality of the Cell, series and parallel connections, maximum power point tracking.

Applications.

THAMIRABHARANI ENGINEERING COLLEGE
(Approved by AICTE, New Delhi and Affiliated to Anna University, Chennai)

Chathirampudukulam, Chidambaranagar -Vepemkulam Road

Thatchanallur, Tirunelveli 627 358, Tamil Nadu.

UNIT VOTHER ENERGY SOURCES

TEXT BOOKS:

Introduction-Bio mass resources -Energy from Bio mass: conversion processes-Biomass

Cogeneration-Environmental Benefits. Geothermal Energy: Basics,Direct Use, Geothermal

Electricity. Mini/micro hydro power: Classification of hydropower schemes, Classification of

water turbine, Turbine theory,Essential components of hydroelectric system.

Tidal Energy: Energy from the tides, Barrage and Non Barrage Tidal power systems. Wave

Energy: Energy from waves, wave power devices. Ocean Thermal Energy Conversion

(OTEC)-Hydrogen Production and Storage- Fuel cell :Principle of working- various types -

construction and applications. Energy Storage System- Hybrid Energy Systems.

REFERENCES

1. Joshua Earnest, Tore Wizeliu, Wind Power Plants and Project Development', PHI

Learning Pvt.Ltd,New Delhi, 2011.

2015.

B+

2. D.P. Kothari, K.C Singal, RakeshRanjan "Renewable Energy Sources and Emerging

Technologies", PHILearning Pvt.Ltd, New Delhi, 2013.

NAAC

9

3.Scott Grinnell,"Renewable Energy & Sustainable Design", CENGAGE Learning, USA,

2016.

9

TOTAL: 45 PERIODS

1.A.K.Mukerjee and Nivedita Thakur.," Photovoltaic Systems: Analysis and Design", PHI

Learning Private Limited, New Delhi,2011

2. Richard A.Dunlap," Sustainable Energy" Cengage Learning India Private Limited, Delhi,

EE8015

6.ShobhNath Singh, Non-conventional Energy resources' Pearson Education 2015.

3. Chetan Singh Solanki, "SolarPhotovoltaics: Fundamentals, Technologies and

Applications",PHI Learning Private Limited,New Delhi, 2011

4.Bradley A. Striebig.AdebayoA.Ogundipe and Maria Papadakis," Engineering Aplications

in Sustainable Design and Development", Cengage Learning India Private Limited, Delhi,

2016.

ELECTRIC ENERGY GENERATION, UTILIZATION AND

UNIT IILLUMINATION

5.Godfrey Boyle, "Renewable energy'", Open University, Oxford University Press in

association with the Open University, 2004.

CONSERVATION
LTPC3003

9

Importance of lighting - properties of good lighting scheme laws of illumination -
photometry - types of lamps-lighting caleulations -basic design of illumination schemes for

Principal

THAMRABHARANI
ENGG COLLEGE,
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UNTT IIREFRIGERATION AND AIR CONDTIONING

THAMIRABHARANI ENGINEERING COLLEGE
(Approved by AlCHL, New Dellhiand Ailiated to Anna University, Chenuu

Chathiranpudukulam, Chidanbaranagar Vepemkulam tond

Thatchanallur, Tirunelveli 627 358, Tamil Nadu

residential, commercial, street lighting, factory lighting and flood lighting- LED lighting and

energy efticient lanmps.

UNIT IHEATING ANDWELDING

Refrigeration-Domesticrefrigerator and water coolers - Air-Conditioning-Various tvpes of

air-conditioning system and their applications, smartair conditioning units Energy Efficient

motors:Standard motor efficiency, need for eflicient motors, Motor life cycle, Direct Savings

and payback analysis, efficicncy evaluation factor.

UNIT IV TRACTION

Role of electrie heating for industrial applications - resistance heating- induction heating

dielecirie heating - clectric arc furnaces. Brief introduction to clectric welding -welding

generator, welding transformer and the characteristics.

electric traction.

Merits of clectric traction - requirements of electric traction system - supply systems

mechanics of train movement traction motors and control- braking - recent trends in

UNITV DOMESTIC UTILIZATION OFELECTRICAL ENERGY

and OFF line UPS, Batteries - Power quality aspects

Domestic utilization of clectrical cnergy -House wiring. Induction based appliances,Online

Earthing- Domestic, Industrial and Substation.

TEXT BOOKS:

REFERENCES

B+

3. Energy Efficiency in Electric Utilities, BEE Guide Book, 2010

MAAC

nonlincar and domestic loads

.Wadhwa, C.L. "Generation, Distribution and Utilization of Electrical Energy", New Age

International Pvt. Ltd, 2003.

2. Dr.Uppal S.L. and Prof. S. Rao, 'Electrical Power Systems', Khanna Publishers, New

Delhi, I5th Edition, 2014.

TOTAL:45 PERIODS

1. Partab.H,"Art and Science of Utilisation of Electrical Energy", DhanpatRai and Co, New

Delhi, 2004.

2. OpenshawTaylor.E, "Utilization of Electrical Energy in SI Units", Orient Longman Pvt.

Ltd, 2003.

UNIT IINTRODUCTION

3. Gupta.J.B, "Utilization of Electric Power and Electric Traction", S.K.Kataria and Sons,

2002.

EE8017 HIGHVOLTAGE DIRECT CURRENT TRANSMISSION

4. Cleaner Production - Energy Efficiency Manual for GERIAP, UNEP, Bangkok prepared

by National Productivity Council.

LTPC3003

Canel

9

Principal

DCPower transmission technology-Comparison of AC and DC transmission-Application of

DCtransmission-Descriptionof DC transmission system-Planning for HVDC transmission

THAMMRABHARANI

ENGG COLLEGE,
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Modern trends in HVDC technology DC brenkers Operating problems VDC transmission

based on VSC -Types and applicationsof MTDCsystems.

THAMIRABHARANI ENGINEERING COLLEOE

(Approvirapuduk ulam,

d by AlCL New Delhi and Ailiated toAna University,Cheialt

,Chidambaranngr Vepemkulan oad

Thatchanalur, irunelveli 627 35H, Tamil Nadu

UNIT IIANALYSIS OF HVDCCONVERTERS
Line commutated converter -Analysis of Gractz circuit with and without overlap Pulse

number- Choice of converterconfiguration -Conveter bridye characteristics- Analysis of a

12 pulse converters- Analysis of VSCtopologies and firing schemes,

UNIT IIl CONVERTER AND HVDC SYSTEM CONTIROL

Principles of DC link control Converter control characteristics System control hierarchy

Firing angle control- Current and extinction angle control Starting and stopping of DC link

Power coniroi -Higherlevel controllers -Control of VSC bascd HVDC link,

UNIT IV REACTIVE POWER AND HARMONICS CONTROL

Reactive power requirements in steady state Sources of reactive powerSVC and

STATCOM- Generation of harmnonics -Designof AC and DC filters- Active filters.

UNIT V POWER FLOW ANALYSIS IN AC/DC SYSTEMS

Per unit system for DC quantities -DCsystem model -Inclusion of constraints Power flow

analysis -case study

TEXTB00KS:
1. Padiyar,K.R."HVDC power transmission system", New Age International(P)Ld.

NewDelhi, Second Edition,2010.

REFERENCES
2. Arrillaga,J.,"High Voltage Direct Current Transmission", Peter Pregrinus, London,1983.

TOTAL: 45 PERIODS

1. Kundur P." Power System Stability and Control", McGraw-Hill, 1993.

2. Colin Adamson and Hingorani NG," High Voltage Direct Current Power Transmission",

Garraway Limited, London, 1960.

OBJECTIVES:

3. Edward Wilson Kimbark," Direct Current Transmission", Vol.I, Wiley inter science, New

York, London, Sydney, 1971.

EE8811PROJECT WORK
LTPC002 10

To develop the ability tosolve a specific problem right from its identification and

literature review till the successful solution of the same. To train the students in preparing

project reports and to face reviews and viva voce examination. The students in a group of3 to

4 works on a topic approved by the head of the department under the guidance of a faculty

member and prepares a comprehensive project report after completing the work to the

satisfaction of the supervisor. The progress of the project is evaluated based on a minimum of

three reviews. The review committee may be constituted by the Head ofthe Department. A

project report is required at the end of the semester. The project work is evaluated based on

oral presentation and the project report jointly by external and internal examiners constituted

by the Head of the Department.

TOTAL: 300 PERIODS

Cancipat
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OUTCOMES:

THAMIRABHARANI ENGINEERING COLLECE
(Approved by AICTE, New Delhi and Affiliated to Anna University, Chenpa

Chathirampudukulam, Chidambaranagar Vepemkulam Road

Thatchanallur, Tirunelveli 627 358, Tamil Nadu

•On Completion of the project work students will be in a position to take up any challenging
practical problems and find solution by formulating proper methodology.

EE3251 ELECTRICCIRCUIT ANALYSIS

UNIT IBASIC CIRCUITS ANALYSIS
Fundamentals concepts of R, L and C elements-Energy Sources- Ohm's Law -Kirchhoff 's
Laws - DC Circuits -Resistors in series and parallel circuits - A.CCircuits -Average andRMS Value - Complex Impedance -Phasor diagram - Real and Reactive Power, Power
Factor, Energy -Mesh current and node voltage methods of analysis D.C and A.C Circuits.UNIT II NETWORK REDUCTION AND THEOREMS FOR DC AND AC CIRCUITS

9+3

UNIT IITRANSIENT RESPONSE ANALYSIS

Network reduction: voltage and current division, source transformation star delta
conversion. Theorems Superposition, Thevenin's and Norton's Theorem Maximum
power transfer theorem – Reciprocity Theorem Millman's theorem- Tellegen's Theorem
Statement, application to DC and AC Circuits.

B+

UNIT IVRESONANCE ANDCOOUPLED CIRCUITS

Introduction- Laplace transforms and inverse Laplace transforms- standard test signals -Transientresponse of RL, RCand RLC circuits using Laplace transform for Source free, Stepinput and Sinusoidal input.

LTPC3 1 04

9+3

Tuned circuits.

UNIT V THREE PHASE CIRCUITS

TEXT BOOKS:

9+3

Series and parallel resonance -frequency response-Quality factor and Bandwidth- Self andmutual inductance
Coefficient of coupling – Dot rule-Analysis of coupled circuits- Single

REFERENCES

9+3

Analysis of three phase 3-wire and 4-wire circuits with star and delta connected loads,balanced and unbalanced -phasor diagram of voltages and currents -power measurement inthree phase circuits- Power Factor Calculations.

9+3

TOTAL: 60PERIODS

1. William H. HaytJr, Jack E. Kemmerly and Steven M. Durbin, "Engineering CircuitsAnalysis",McGraw Hill publishers, 9thedition, New Delhi,2020.2.Charles K. Alexander, Mathew N.O. Sadiku, "Fundamentals of Electric Circuits", SecondEdition, McGraw Hill, 2019.
3. Allan H. Robbins, Wilhelm C. Miller, "CircuitAnalysis Theory and Practice", CengageLearning India, 2013.

1. Chakrabarti A, "Circuits Theory (Analysis and synthesis), DhanpatRai& Sons, New Delhi,2020.

Principal
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THAMIRABHARANI ENGINEERING COLLEGE
(Approved by AICTE, New Delhi and Ailiated to Anna University, Chennai)

Chathirampudukulam, Chidambaranagar - Vepemkulam Road

Thatchanallur, Tirunelveli 627 358, Tamil Nadu.

2Joseph A.Edminister, MahmoodNahvi,"Electric circuits", Schaum's series, McGraw-Hill.

First Edition, 2019.

3. MEVan Valkenburg, Network Analysis",Prentice-Hall of India Pvt Ltd. New Delhi.

2015.

4. Richard C. Dorf and James A. Svoboda, *Introduction to Electric Circuits'", 7th Edition.

John Wiley Sons, Inc. 2018. 6. Sudhakar A and Shyam Mohan SP, "Circuitsand Networks

Analysis and Synthesis", McGraHill, 2015.

UNIT IPN JUNCTION DEVICES

EC3301 ELECTRON DEVICES AND CIRCUITS

UNIT IITRANSISTORS AND THYRISTORS

PN junction diode -structure, operation and V-I characteristics, diffusion and transition

capacitance Clipping & Clamping circuits Rectifiers - Half Wave and Full Wave

Rectifier- Display devices- LED, Laser diodes, Zener diode characteristics- Zener diode

Reverse characteristics –Zener diode as regulator.

UNIT III AMPLIFIERS

B+

BJI, JFEI,MOSFET- structure, operation, characteristics and Biasing UJT, Thyristors and

IGBT -Structureand characteristics.

UNIT IV MULTISTAGE AMPLIFIERS AND DIFFERENTIAL AMPLIFIER

NBAC

LTPC3003

UNIT V FEEDBACK AMPLIFIERS AND OSCILLATORS

oscillators.

BJT Small signal model -Analysis of CE,CB, CC amplifiers- Gain and frequency response

MOSFET small signal model- Analysis of CS and Source follower - Gain and frequency

response- High frequency analysis.

TEXT BOOKS:

9

BIMOS cascade amplifier, Differential amplifier - Common mode and Difference mode

analysis -FET input stages Single tuned amplifiers -Gain and frequency response -
Neutralizationmethods, poweramplifiers -Types (Qualitative analysis).

9

9

Advantages of negative feedback voltage / current, series, Shunt feedback -positive

fecdback -Condition for oscillations, phase shift- Wien bridge, Hartley, Colpitts andCrystal

2.Sedra and smith, "Microelectronic circuits",7th Edition., Oxford University Press, 2017

REFERENCES:

TOTAL: 45 PERIODS

1. David A. Bell , "Electronic devices and circuits", Oxford University higher education, 5th

edition 2008.

1. Balbir Kumar, Shail.B.Jain, "Electronicdevices and circuits" PHI learning private limited,

2nd edition 2014.

2.Thomas L.Floyd, “Electronicdevices" Conventionalcurrent version, Pearson prentice hall.

10th Edition, 2017.

3. Donald A Neamen, "Electronic Circuit Analysis and Design'" Tata McGraw Hill, 3rd

Edition, 2003.

Principat
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THAMIRABHARANI ENGINEERING COLLEGE
(Approved by AICTE, New Delhi and Affiliated to Anna University, Chennai)

Chathirampudukulam, Chidambaranagar - Vepemkulam Road

Thatchanallur, Tirunelveli 627 358, Tamil Nadu.

4. Robert L.Boylestad., "Electronicdevices and circuit theory", 11th edition, Pearson prentice

Hall 2013.

5. Robert B. Northrop. "Analysis and Application of Analog Electronic Circuits to

Biomedical Instrumentation", CRCPress, Second edition, 2012.

EE3303ELECTRICAL MACHINES - I

UNIT II DCGENERATOORS

UNIT III DCMOTORS

UNIT IELECTROMECHANICAL ENERGY CONVERSION

Fundamentals of Magnetic circuits- Statically and dynamically induced EMF -Principle of

electromechanical energy conversion forces and torque in magnetic field systems- energy

balance in magnetic circuits- magnetic force- co-energy in singly excited and multi excited

magnetic field system mmf of distributed windings – Winding Inductances-,magnetic fields

in rotating machines- magnetic saturation and leakage fluxes. Introduction to Indian Standard

Specifications (ISS) - Role and significance in testing.

B+

UNIT IV SINGLE PHASE TRANSFORMER

MAAC

LTPC3003

Principie of operation, constructional details, armature windings and its types,EMF equation,

wave shape of induced emf, armature reaction, demagnetizing and cross magnetizing Ampere

turns,compensating winding, commutation, methods of improving commutation, interpoles,

OCCand lo�d characteristics of different types of DC Generators. Parallel operation of DC

Generators,equalizingconnections- applications ofDC Generators.

TEXT BOOKS

UNIT V AUTOTRANSFORMERAND THREE PHASE TRANSFORMER

Principle of operation, significance of back emf, torque equations and power developed by

armature, speed control of DC motors, starting methods of DC motors, load characteristics of

DCmotors, losses and efficiency in DC machine, condition for maximum efficiency. Testing

of DC Machines: Brake test, Swinburne's test, Hopkinson's test, Field test, Retardation test,

Separation of core losses-applications ofDC motors.

Construction and principle of operation, equivalent circuit, phasor diagrams, testing - polarity

test, open circuit and short circuit tests, voltage regulation, losses and efficiency, all day

efficiency, back-toback test, separation of core losses, parallel operation of single-phase

transformers, applicationsof single-phase transformer.

9

Construction and working of auto transformer,comparison with two winding transformers,

applications of autotransformer. Three Phase Transformer- Construction, types of

connections and their comparative features, Scott connection, applications of Scott

connection.

TOTAL:45 PERIODS

2. P. S.Bimbhra, *ElectricMachinery", KhannaPublishers, 2nd Edition, 2021.

9

1. 1. J. Nagrath and D. P. Kothari,*Electric Machines", MeGraw Hill Education, Sth Edition,

2017.
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REFERENCES

THAMIRABHARANI ENGINEERING COLLECE

(Ayproved by ACTE
iew elhi and Affated to kina Utiversity, Chenr

Chathirarnpud kudan, ChidambaranagVepemkulan
Rrnd

Thatchunallur, Tirunelvels 627 358, Tamil Nadu

1. A. E Fitzgerald and C. Kingsley, "Electric Machinery". New York, McGraw Hill

Fducatíon, 6th Edition 2017.

2. A. E. Clayton and N. N. Hancock, "Performance and design of DC machines". CBS

Publishers, 2018.

3. M.G, Say, "Performance and design of AC machines", CBS Publishers. First Edition

2008.

4.Sahdev S.K. "Electrical Machínes", Cambridge University Press, 2018

EE3404MICROPROCESSOR AND MICROCONTROLLER

UNITIINTRODUCTION TO 8085ARCHITECTURE

UNTTII 8085INSTRUCTION SET AND PR0GRAMMING

Functional block diagram - Memory interfacing-IO ports and data transfer concepts

Timing Diagram- Interrupt structure.

UNIT III INTEREACING BASICS AND ICS

B+

UNITIV INTRODUCTION TO 8051MICROCONTROLLER

Instruction format and addressing modes - Assembly language format-Data transfer, data

manipulation & control instructions -Prograrmming: Loop structure with counting &

Indexing - Look up table -Subroutine instructions, stack.

UNIT V INTRODUCTION TO RISC BASED ARCHITECTURE

TEXTBOOKS:

LIPC3003

Study of Architecture and programming of ICs: 8255 PPI, 8259PIC, 8251USART, 8279

Keyboard display controller and 8254 Timer/Counter- Interfacing with 8085 -A/D and DA

converter interfacing. .

REFERENCES:

9

Functional block diagram -Instruction format and addressing modes - Interrupt structure

Timer I/O ports - Serial communication, Simple programming keyboard and display

interface-Temperature
control system -stepper motor control- Usage of IDE for assembly

language programming.

9

TOTAL: 45 PERIODS

9

PIC16 /18 architecture. Memory organization- Addressing modes- Instruction set

Programming techniques - Timers- /0ports - Interrupt programming.

4. Kenneth Ayala, The 8051 Microcontroller',
Thomson, 3rd Edition 2004.

9

1. Ramesh S. Gaonkar, Microprocessor Architecture Programming and Application', Pen

ram Intenational (P)ltd., Mumbai, 6th Education,2013.

Princin

9

2. Muhammad Ali Mazidi& Janice GilliMazidi, The 8051 Micro Controller and Embedded

Systems, Pearson Education, Second
Edition 2011.

3. Muhammad Ali Mazidi& Janice GilliMazidi, "The PIC Micro Controller and Embedded

Systems', 2010

1. Douglas V. Hall, "Micro-processors & Interfacing", Tata McGraw Hill 3rd Edition, 2017.

2. Krishna Kant, "Micro-processors & Micro-controllers",
Prentice Hall of India, 2007. 3.

Mike Predko, "8051 Micro-controllers",
McGraw Hill, 2009
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1

1.3.2 Syllabus of the courses that include experiential learning through project work/field

work/internshipduring the year2022-23
S. No.

2

3

4

6

7.

9

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Program Program
name

B. E.MECH

B. E.MECH

B.E.MECH

THAMIRABHARANI ENGINEERING COLLEGE
(Approved by AlCTE, New Delhi and Affiliated to Anna University, Chennai)

Chathirampudukulam, Chidambaranagar - Vepemkulam Road.

Thatchanallur, Tirunelveli 627 358, Tamil Nadu.

B. E. MECH

B. E.MECH

B. E.MECH

B.E. MECH

B. E.MECH

B. E.MECH

B.E. MECH

B.E. MECH

B.E. MECH

B.E.MECH

B.E. MECH

B. E. MECH

B.E. MECH

B. E. MECH

B.E.MECH

B. E.MECH

B. E. MECH

B. E. MECH

code

114

114

114

114

l14

114

114

114

114

114

114

114

114

114

114

114

114

114

114

114

114

B.E.MECH 114

Name of the Course that include experiential

learning through project work/field

work/internship

|EngineeringThermodynamics

ManufacturingProcesses

Theory of Machines

Thermal Engineering

Hydraulics and Pneumatics

ManufacturingTechnology

Strength of Materials

Thermal Engineering-II

Design of Machine Elements

Metrologyand Measurements

Dynamics of Machines

Internal Combustion Engines

Computer Aided Design and Manufacturing

Finite Element Analysis

Hydraulics and Pneumatics

Design and Fabrication Project

Power Plant Engineering

Process Planning and Cost Estimation

Mechatronics

Robotics

Unconventional Machining Processes

B+

Non Destructive Testing and Evaluation

Course

code

ME339| 2

ME3393

ME3451

ME349 1 3

ME3492

ME3493

ME8593

PageNo

ME8594

2

CE3491 6

|OATS52

ME8595 6

4

4

5

ME8S01 8

7

ME8691 9

8

ME8692 10

ME8073

ME8694 11

ME8097

ME8682 11

|ME8792 12

ME8793 12

ME8791 13

OIE751 13

14

15

rHAMRRSHARANI
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UNIT I BASICS, ZEROTHAND FIRST LAW

THAMIRABHARANI ENGINEERING COLLEGE
(Approved by AICTE, New Delhi and Affiliated to Anna University,Chennai)

Chathirampudukulam, Chidambaranagar - Vepemkulam Road.

Thatchanallur, Tirunelveli 627 358, Tamil Nadu.

ME3391ENGINEERING THERMODYNAMICS

UNIT IISECOND LAW AND ENTROPY

UNIT III

Review of Basics -Thermodynamic systems, Properties and processes Thermodynamic

Equilibrium - Displacement work - P-V diagram. Thermal equilibrium -Zeroth law-Concept

of temperature and Temperature Scales. First law -application toclosed and open systems

steady and unsteady flow processes.

UNIT IV PROPERTIES OF PURE SUBSTANCES

Heat Engine –Refrigerator - Heat pump.Statements of second law and their equivalence &
corollaries. Carnot cycle - Reversed Carnot cycle - Performance -Clausius inequality. Concept

of entropy -T-s diagram - Tds Equations - Entropy change for a pure substance.

AVAILABILITY AND APPLICATIONS OF II LAW

UNIT VGAS MIXTURES AND THERMODYNAMIC RELATIONS

UNIT -I

Ideal gases undergoing different processes - principle of increase in entropy.Applicationsof I
Law. High- and low-grade energy. Availability and Irreversibility for open and closed system

processes - Iand II law Efficiency

Steam -formation and its thermodynamic properties - p-v,p-T, T-v, T-s, h-s diagrams. PVT
surface. Determination of dryness fraction. Calculation ofwork done and heat transfer in non

flow and flow processes using Steam Table and Mollier Chart.

B+

ME3393 MANUFACTURING PR0CESSES

MAAC

Properties of Ideal gas, real gas - comparison. Equationsof state for ideal and real gases. vander

Waal's relation - Reduced properties -Compressibilityfactor - Principle of Correspondingstates

Generalized Compressibility Chart. Maxwell relations - TdS Equations - heat capacities

relations -Energy equation,Joule- Thomsonexperiment - Clausius-Clapeyron equation.

TOTAL: 45 PERIODS

METAL CASTING PROCESSES

UNIT III

UNIT IIMETAL JOINING PROCESSES

9

Brazing - soldering- Adhesive bonding.

9

Sand Casting – Sand Mould – Type of patterns - Pattern Materials – Pattern allowances

Molding sand Properties and testing -Cores -Types and applications -Molding machines

Types and applications- Melting furnaces - Principle of special casting processes- Shell,

investment -Ceramic mould -Pressure die casting -low pressure, gravity- Tilt pouring, high

pressure die casting- Centrifugal Casting –C02 casting -Defects in Sand casting process

remedies

BULK DEFORMATION PROCESSES

Fusion welding processes -Oxy fuel welding – Filler and Flux materials--Arc welding,

Electrodes,Coating and specifications -Gas Tungsten arc welding -Gas metal arc welding

Submerged arc welding – Electro slag welding- Plasma arc welding Resistance welding

Processes -Electron beam welding -Laser beam Welding Friction welding – Friction stir

welding -Diffusion welding – Thermit Welding, Weld defects inspection &remedies

Hot working and cold working of metals - Forging processes-Open, impression and closed

Principal
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UNIT IV

die forging -cold forging- Characteristics of the processes - Typical forging operations -

rolling of metals -Types of Rolling - Flat strip rolling- shape rolling operations - Defects in

rolled parts - Principle of rod and wire drawing -Tube drawing -Principles of Extrusion -

Types - Hot and Cold extrusion. Introduction to shaping operations.

THAMIRABHARANI ENGINEERING COLLEGE
(Approved by AICTE, New Delhi and Affiliated to Anna University, Chennai)

Chathirampudukulam, Chidambaranagar -Vepemkulam Road.

Thatchanallur, Tirunclveli 627 358, Tamil Nadu

SHEET METAL PROCESSES

Sheet metal characteristics -Typical shearing, bending and drawing operations - Stretch

forming operations- Formability of sheet metal Test methods -special forming processes

-Working principle and applications- Hydro forming- Rubber pad forming - Metal spinning

- Introduction of Explosive forming, magnetic pulse forming, peen forming, Super plastic

forming- Micro forming – Incrementalforming.

UNIT V MANUFACTURE OF PLASTIC COMPONENTS

Types and characteristics of plastics - Molding of thermoplastics & Thermosetting polymers

working principles and typical applications -injection molding -Plunger and screw machines

-Compression molding, Transfer Molding -Typical industrial applications - introduction to

blow molding - Rotational molding Filmblowing – Extrusion - Thermoforming – Bonding

of Thermoplastics- duff moulding.

ME3491THEORY OF MACHINES
KINEMATICS OF MECHANISMS

Spur gear - law of toothed gearing

UNIT -I
Mechanisms - Terminology and definitions - kinematics inversions of 4 bar and slide crank

chain - kinematics analysis in simple mechanisms – velocity and acceleration polygons

Analytical methods -computer approach cams classifications -displacement diagrams

layout of plate cam profiles -derivatives of followers motion - circular arc and tangent cams.

UNIT – II GEARS AND GEAR TRAINS

epicyclic gear trains -automotive transmissiongear trains.

UNIT - IV

involute gearing Interchangeable gears-Gear tooth

action interference and undercutting- nonstandard teeth -gear trains - parallel axis gears trains

UNIT - III FRICTION INMACHINE ELEMENTS

B+

UNIT -V

Surface contacts - Sliding and Rolling friction -Friction drives - Friction in screw threads

Bearings and lubrication - Friction clutches- Belt and rope drives -Friction aspects in brakes

Friction in vehicle propulsion and braking.

FORCE ANALYSIS

TOTAL :45PERIODS

BALANCING AND VIBRATION

9

Applied and Constrained Forces - Free body diagrams - static Equilibrium conditions-Two,
Three and four members Static Force analysis in simple machine members- Dynamic Force

Analysis -Inertia Forces and Inertia Torque-D'Alembert's principle -superposition principle

dynamic Force Analysis in simple machine members

Forcing-Vibration isolation. (Gyroscopic principles)

Static and Dynamic balancing-Balancing of revolving and reciprocating masses -Balancing

machines -free vibrations – Equations of motion - natural Frequency -Damped Vibration

bending critical speed of simple shaft -Torsional vibration

9

Forced vibration - harmonic

Principal

TOTAL: 45 PERIODS
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UNIT I THERMODYNAMICCYCLES

UNIT II

THAMIRABHARANI ENGINEERING COLLEGE
Approved by AICTE, New Delhi and AffMliated to Anna University, Chennai)

Chathiampudukulam, Chidanbaranayr Vepemkulam koad

Thatchanallur, Tinunelveli 627 358, Tamil Nadu

AirStandard Cycles -Carnot,Otto, Diesel, Dual, Brayton -CycleAnalysis,Performance and

Comparison, Basic Rankine Cycle, modificd, rehcat and regenerative cycles.

UNITIISTEAM N0ZZLES AND INJECTOR

ME3451THERMAL ENGINEERING

Types and Shapes of nozzles, Flow of steam through nozzles,Critical pressure ratio, Variation

ofmass flow rate with pressureratio. Effcct of friction. Metastable flow.

UNIT IV

COMBUSTION

Emission Norms

STEAM AND GAS TURBINES

Types, Impulse and reaction principles, Velocitydiagrams, Work done and efficiency -optimal

operatingconditions. Multi-staging, compounding and governing.Gas turbine cycle analysis

open and closedcycle, Performance and its improvement - Regenerative,Intercooled, Reheated

cycles andtheir combination.

UNIT I

INTERNAL

Problems

UNIT -III

COMBUSTION

B+

ENGINES

12

ME3492

ICcngine Classification, working, components and their functions.Ideal and actual :Valve

and port timing diagrams, p-v diagrams- two stroke & four stroke, and SI & CI engines

comparison. Geometric, operating, and performance comparison of SI and CI engines.

Desirable properties and qualities of fucls. Air-fuel ratio calculation -lean and rich mixtures.

Combustion in SI & CI Engines -Knocking-phenomena and control.

12

UNIT VINTERNAL COMBUSTION ENGINE PERFORMANCE AND AUXILIARY
SYSTEMS

12

Performance and Emission Testing, Performance parameters and calculations. Morse and Heat

Balance tests. Multipoint Fuel Injection system and Common rail direct injection systems.

Ignition systems Magneto, Battery and Electronic. Lubrication and Cooling systems.

Concepts of Superchargingand Turbocharging

FEATURES AND

HYDRAULICS AND PNEUMATICS

HYDRAULIC CIRCUITS AND SYSTEMS

12

FLUIDPOWER PRINICIPLES AND HYDRAULIC PUMPS
Introduction to Fluid power -Advantages and Applications - Fluid power systems -Types of

fluids -Properties of fluids and selection -Basics of Hydraulics –Pascal's Law- Principles of

flow - Friction loss Work,Power and Torque- Problems, Sources of Hydraulic power:

Pumping Theory-- Pump Classification - Construction, Working, Design, Advantages,

Disadvantages, Performance, Selection criteria of pumps Fixed and Variable displacement

pumps - Problems

12

TOTAL :60PERIODS

UNIT -IIHYDRAULIC ACTUATORS AND CONTROL COMPONENTS
Hydraulic Actuators:Cylinders - Types and construction, Application,Hydraulic cushioning

Rotary Actuators-Hydraulic motors -Control Components: Direction Control, Flow control and

pressure control valves- Types, Construction and Operation - Accessories: Reservoirs,

Pressure Switches -Filters -typesand selection- Applications -Fluid Power ANSI Symbols -

9

Principal
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Accumulators,
Intensifiers,

Industrial
hydraulic circuits –

Regenerative,Pump
Unloading,

Double-Pump,Pressure
Intensifier, Air-over oil, Sequence,

Reciprocation,
Synchronization,

Fail-Safe, Speed Control,
Deceleration

circuits, Sizing of hydraulic systems,
Hydrostatic

transmission, Electro hydraulic
circuits, -Servo and

Proportional valves
Mechanical, hydraulic servo systems.

THAMIRABHARANI ENGINEERING COLLEGE(Approved by AICTE, New Delhi and
Affiliated to Anna

University,Chenna)Chathirampudukulam,
Chidambaranagar -

Vepemkulam RoadThatchanallur, Tirunelveli 627 358, Tamil Nadu

UNIT-IV
PNEUMATIC AND ELECTRO PNEUMATIC SYSTEMSPropertiesof air -Airpreparationand

distribution –Filters, Regulator,Lubricator,
Muffler, Air

control Valves, Quick Exhaust Valves, Pneumatic
actuators, Design of Pneumatic circuit

classification- single cylinderand multi cylinder
circuits-Cascade method

-Integration of fringe

circuits, Electro Pneumatic System –Elements

UNIT -V

-Ladder diagram -timer
circuits-Problems,

Introduction to fluidics and pneumatic logic

circuits

UNIT -I

TROUBLESHOOTING AND APPLICATIONS

NAAC

Installation,
Selection, Maintenance, Trouble Shooting and Remedies in Hydraulic and

Pneumatic systems, Conditioning of hydraulic fluids Design of hydraulic circuits for Drilling,
Planning, Shaping, Surface grinding,Pressand Forklift

applications- mobile hydraulics; Design
ofPneumatic circuits for metal working, handling,clamping counter and timer circuits. - Low
cost Automation -Hydraulic and Pneumatic power packs, IOT in Hydraulics and pneumatics

TOTAL:45 PERIODS

ME3493 MANUFACTURING TECHNOLOGY

MECHANICS OF METAL CUTTING

Applications

UNIT -II TURNING MACHINES

Mechanics of chip formation, forces in machining, Types of chip,cutting tools -single pointcutting tool nomenclature, orthogonal and oblique metal cutting, thermal aspects, cutting toolmaterials,toolwear, tool life, surface finish, cutting fluids and Machinability.

UNIT -IV CNCMACHINES

Centre lathe, constructionalfeatures, specification, operations -taper turning methods, threadcuttingmethods, special attachments,surface roughness in turning, machining time and powerestimation. Special lathes - Capstan and turret lathes- tool layout – automatic lathes: semiautomatic –single spindle: Swiss type, automatic screw type-multi spindleUNIT-III RECIPROCATING MACHINE TOOLS

9

Reciprocating machine tools: shaper, planer, slotter: Types and operations- Hole making:
Drilling, reaming, boring, tapping, type of milling operations-attachments- types of millingcutters- machining time calculation- Gear cutting, gear hobbing and gear shaping -gear
finishing methods Abrasive processes:grinding wheel- specifications and selection, types of
grinding process-cylindrical grinding, surface grinding, centreless grinding, internal grinding
- microfinishing methods

Cand

ComputerNumerical Control (CNC) machine tools, constructional details, special features -
Drives, Recirculating ball screws, tool changers; CNCControl systems –Open/closed, point

to-point/continuous-Turning and machining centres – Work holding methods in Turning and
machining centres, Coolant systems, Safety features.

Principal

9
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UNIT -V

THAMIRABHARANI ENGINEERING COLLEGE
(Approved by AICTE, New Delhi and Affiliatedto Anna University,Chenna)

Coordinates, axis and motion, Absolute vs Incremental,
Interpolators, Polar

coordinates,

Program planning, G and M codes, Manual part programming for CNC machining center

Turning centers -Fixed cycles, Loops and subroutines, Setting up a CNC machine for

machining.

PROGRAMMING OF CNC MACHINE TOOLS

UNIT ISTRESS,STRAIN AND DEFORMATION OF SOLIDS

UNIT III TORSION

Elastic curve

Chathirampudukulam, Chidambaranagar - Vepemkulam Rod
Thatchanallur, Tirunelveli 627 358, Tamil Nadu.

Rigid bodies and defornable solids -Tension,Compression and Shear Stresses - Deformation

of simple and compound bars -Thermal stresses -Elastic constants - Volumertric strains

Stresses on inclined planes -Principal stresses and principal planes -Mohr's circle of stress

UNIT II TRANSVERSE LOADING ON BEAMS AND STRESSES IN BEAM
Beams -Types -Transverse loading on beams -Shear force and Bending moment in beams -

Cantilever, Simply supported and over hanging bcams. Theory of simple bending -Bending

stress distribution - Load carrying capacity - Proportioning of sections - Flitched beams -

Shear stress distribution.

CE3491 STRENGTH OF MATERIALS

Theory of Torsion -Stresses and Deformations in Solid and Hollow Circular Shafts

Combined bending momentand torsion of shafts - Power transmitted to shaft - Shaft in series

and parallel -Closed and Open Coiled helical springs - springs in series and parallel.

UNIT IV DEFLECTION OF BEAMS

UNIT V THIN CYLINDERS, SPHERES AND THICK CYLINDERS

UNIT III

B+

UNIT IIBOILERS

TOTAL 45 PERIODS

method Area moment method - Conjugate beam method for computation of slope and

deflection of determinantbeams.

UNIT I STEAM NOZZLE

Governing differential equation - Double integration method - Macaulay's

UNIT IV

Stresses in thin cylindrical shell due to internal pressure - circumferential and longitudinal

stresses - Deformation in thin cylinders -Spherical shells subjected to internal pressure

Deformation in spherical shells -Thick cylinders - Lame's theory.

9

ME8595 THERMAL ENGINEERING- II

9

STEAM TURBINES

Types and Shapes of nozzles, Flow of steam through nozzles, Critical pressure ratio, Variation

of mass flow rate with pressure ratio. Effect of friction. Metastable flow.

TOTAL:45 PERIODS

Types and comparison. Mountings and Accessories. Fuels - Solid, Liquidand Gas. Performance

calculations, Boiler trial.

9

9

Types, Impulse and reaction principles, Velocity diagrams,Work done and efficiency -optimal

operating conditions. Multi-staging, compounding and governing.

COGENERATION ANDRESIDUAL HEAT RECOVERY
Cogeneration Principles, Cycle Analysis, Applications, Source and utilisation of residual heat.

Princigal
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THAMIRABHARANI ENGINEERING COLLEGE
(Approved by AICTE, New Delhi and Affiliated to Anna University, Chenna

Chathirampudukulan, Chidambaranagar - Vepemkularn Road

Thatchanallur, Tirunelveli627 358, TarmilNadu.

Heat pipes, Heat pumps, Recuperative and Regenerative heat exchangers. Economic Aspects.

UNIT V REFRIGERATIONAND AIR –CONDITIONING

Vapour compression refrigeration cycle, Effect of Superheat and Sub-cooling, Performance

calculations, Working principle of air cycle, vapour absorption system, and Themoelectric

refrigeration. Air conditioning systems, concept of RSHF, GSHF and ESHF, Cooling load

calculations. Cooling towers -concept and types.

UNIT II

ME8593DESIGN OF MACHINE ELEMENTS

UNIT I STEADY STRESSES AND VARIABLE STRESSES IN MACHINE MEMBERS

Introduction to the design process - factors influencingmachine design,selection of materials

based on mechanical properties - Preferred numbers, fits and tolerances - Direct, Bending and

torsional stress equations - Impact and shock loading calculation of principle stresses for

various load combinations, eccentric loading – curved beams crane hook and 'C' frame

Factor of safety theories of failure Design based on strength and stiffness

concentration– Design for variable loading.

UNIT II SHAFTS AND COUPLINGS

B+

TEMPORARY AND PERMANENT JOINTS

UNIT IV

9

Design of solid and hollow shafts based on strength, rigidity and critical speed-Keys, keyways

and splines -Rigid and flexible couplings.

TOTAL:45 PERIODS

UNIT VBEARINGS

Threaded fastners - Bolted joints including eccentric loading, Knuckle joints, Cotterjoints -
Welded joints, riveted joints for structures -theory of bonded joints.

ENERGY STORING ELEMENTS AND ENGINE COMPONENTS
Various types of springs, optimization of helical springs rubber springs - Flywheels

considering stresses in rims and arms for engines and punching machines- Connecting Rods

and crank shafts.

UNIT I BASICS OF METROLOGY

stress

ME8501METROLOGY AND MEASUREMENTS

9

UNIT IILINEAR AND ANGULAR MEASUREMENTS

Sliding contact and rolling contact bearings - Hydrodynamic journal bearings, Sommerfeld

Number,Raimondi and Boyd graphs,-- Selection of Rolling Contact bearings.

TOTAL:45 PERIODS

Introduction to Metrology - Need Elements Work piece, Instruments - Persons

Environment – their effect on Precision and Accuracy -Errors -Errors in Measurements -
Types -Control-Types of standards.

Linear Measuring Instruments-Evolution-Types - Classification -Limit gauges -gauge

design - terminology -procedure -concepts of interchange ability and selective assembly -
Angular measuring instruments-Types Bevel protractor clinometers angle gauges, spirit

Principal
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levels sine bar -Angle alignment telescope - Autocollimator- Applications.

UNIT III

UNIT IV

THAMIRABHARANI ENGINEERING COLLEGE
(Approved by AICTE, New Delhi and Affiliated to Anna University, Chennai)

Chathirampudukulam, Chidambaranagar Vepemkulam Road.

Thatchanallur, Tirunelveli 627 358, Tamil Nadu.

ADVANCES IN METROLOGY

Basic concept of lasers Advantages of lasers - laser Interferometers-types-DCand AC Lasers

interferometer - Applications-Straightness -Alignment. Basicconcept of CMM -Typesof

CMM- Constructional features - Probes Accessories- Software - Applications - Basic

concepts of MachineVision System -Element- Applications.

FORM MEASUREMENT

UNIT II

Principles and Methods of straightness - Flatness measurement Thread measurement, gear

measurement, surface finish measurement, Roundness measurement -Applications.

UNIT VMEASUREMENT OF POWER, FLOW AND TEMPERATURE

Force, torque, power -mechanical , Pneumatic, Hydraulic and Electrical type. Flow

measurement: Venturimeter, Orifice meter, rotameter, pitot tube -Temperature: bimetallic

strip, thermocouples, electrical resistance thermometer- Reliability and Calibration

Readabilityand Reliability.

UNIT I FORCE ANALYSIS

ME8594 DYNAMICS OF MACHINES

UNIT IV

B

Dynamic force analysis – Inertia force and Inertia torque- D Alembert's principle-Dynamic

Analysis in reciprocating engines-Gas forces –Inertia effect of connectingrod- Bearing loads

Crank shaft torque Turning moment diagrams -Fly Wheels - Flywheels of punching

presses- Dynamics of Cam- follower mechanism.

UNIT II BALANCING

FREEVIBRATION

9

Static and dynamic balancing - Balancing of rotating masses - Balancing a single cylinder

engine -Balancing of Multi-cylinder inline, V-engines Partial balancing in engines

Balancing of linkages - Balancing machines-Field balancingof discs and rotors.

FORCED VIBRATION

TOTAL: 45PERIODS

UNIT V MECHANISM FOR CONTROL

12

Basic features of vibratory systems Degrees of freedom -single degree of freedom - Free

vibration- Equations of motion - Natural frequency- Types of Damping-Damped vibration

Torsional vibration of shaft –Criticalspeeds of shafts -Torsional vibration –TwO and three

rotor torsional systems.

in Automobiles, ships and airplanes.

12

12

Response of one degree freedom systems to periodic forcing - Harmonic disturbances

Disturbance caused by unbalance - Support motion -transmissibility Vibration isolation

vibration measurement.

Princlpal

12

Governors-Types - Centrifugal governors - Gravity controlled and spring controlled

centrifugal governors - Characteristics Effect of friction Controlling force curves.

Gyroscopes -Gyroscopic forces and torques-Gyroscopic stabilization

12

Gyroscopic effects

TOTAL: 60PERIODS

THAMIRA BHARANIENGG COLLECE,

Tirunelvel� Tamiinadu-627
358



THAMIRABHARANI ENGINEERING COLLEGE
(Approved by AICTE,New Delhi and Affiliated to Anna Uiversity, Chenna

Chathirampudukulam, Chidambaranagar -Vepernkularn Road.

Thatchanallur, Tirunelveli 627 358, Tarnil Nadu.

UNIT I INTRODUCTION IC ENGINE

OATS52

UNIT II PETROL ENGINES

UNIT III

INTERNAL COMBUSTIONENGINES

Introduction, Types of IC engines,Constructional details IC engine,working, principles -2&
4 stroke engines,Cycles -Air standard cycles, Fuel air cycles and actual cycles, Actual

Indicator diagram for four stroke and two stroke engines, General fuel properties, ignition

properties -octane and cetane rating, Materials for engine components

UNIT Iy

Working and constructional details of petrol engines,Carburetor - constructional and working,

types of carburetors, additional features in modern carburetor, A/F ratio calculation, Petrol

Injection - introduction,Ignition -introduction and requirements, Battery and magneto coil

ignition system, Electronic ignition system, Stages of combustion in petrol engines,

Combustion chambers for petrol engine,formation of knock in petrol engine

DIESEL ENGINES
Working and constructional details of diesel engines, fuel injection - requirements, types of

injection systems inline, distributor pumps, unit injector, Mechanical and pneumatic

governors. Fuel injector, Types of injection nozzles, Spray characteristics. Injection timing,

Split and multiple injection, Stages of combustion in Diesel engines, direct and indirect

combustion chambers for diesel engine, knocking in diesel engine, Introduction on

supercharging and turbocharging

COOLING AND LUBRICATION

B+

UNIT V MODERN TECHNOLOGIES IN ICENGINES

UNIT III

9

Requirements, Types- Air cooling and liquid cooling systems, forced circulation cooling

systerm, pressure and Evaporative cooling systems, properties of coolants for IC engine. Need

of lubrication, Lubricants for IC engines - Properties of lubricants, Types of lubrication -Mist,

Wet and dry sump lubrication systems.

ME8691COMPUTER AIDED DESIGN AND MANUFACTURING
UNIT I INTRODUCTION

9

HCCI Engines -construction and working, CRDi injection system, GDITechnology, E -

Turbocharger, Variable compression ratio engines,variable valve timing technology, Fuel cell,

Hybrid Electric Technology

CAD STANDARDS

9

9

TOTAL: 45 PERIODS

Principal

Product cycle- Design process- sequential and concurrent engineering- Computer aided design

CAD system architecture- Computer graphics co-ordinate systems- 2D and 3D
transformations-homogeneous coordinates - Line drawing -Clipping-viewing transformation

Brief introduction to CAD and CAM - Manufacturing Planning, Manufacturing control

Introduction to CAD/CAM -CAD/CAM concepts Types of production - Manufacturing

models and Metrics - Mathematical models of Production Performance

UNIT IIGEOMETRIC MODELING

9

Representation of curves- Hermite curve- Bezier curve- B-spline curves-rational curves

Techniques for surface modeling - surface patch- Coons and bicubic patches- Bezier and B

spline surfaces. Solid modeling techniques-CSG andB-rep

9

9
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UNIT IV

Standards for computer graphics- Graphical Kernel System (GKS)- standards for exchange
images- Open Graphics Library(OpenGL)-Data exchange standards - IGES, STEP, CALS
etc. - communication standards.

THAMIRABHARANI ENGINEERING COLLEGE
(Approved by AICTE, New Delhi and Affiliated to Anna University, Chennai

Chathirampudukulam,Chidarmbaranagar - Vepemkulao Road.
Thatchanallur, Tirunelveli 627 358, Tanil Nadu.

FUNDAMENTAL OF CNCAND PART PROGRAMING
Introduction to NCsystems and CNC -Machine axis and Co-ordinatesystem-CNC machine
tools- Principle of operation CNC- Constructionfeatures including structure- Drives and CNC
controllers- 2D and 3Dmachining on CNC- Introduction of Part Programming, types - Detailed

Manual part programming on Lathe & Milling machines using G codes and M codes- Cutting

Cycles, Loops, Sub program and Macros- Introduction ofCAM package.
UNIT V CELLULAR MANUFACTURING AND FLEXIBLE MANUFACTURING
SYSTEM (FMS)

Group Technology(GT),Part Families-Parts Classification and coding- Simple Problems in

Opitz Part Coding system-Production flow Analysis-Cellular Manufacturing-Composite part

concept-Types of Flexibility -FMS -FMS Components -FMS Application &Benefits -FMS
Planning and Control- Quantitative analysis in FMS

ME8692

UNIT III

B+

FINITEELEMENT ANALYSIS

UNIT IIONE-DIMENSIONAL PROBLEMS

UNIT IV

UNIT I INTRODUCTION
Historical Background- Mathematical Modeling of field problems in Engineering-Governing
Equations –Discrete and continuous models –Boundary, Initial and Eigen Value problems
Weighted Residual Methods – Variational Formulation of Boundary Value Problems -Ritz

Technique –Basic concepts of the Finite Element Method.

9

TOTAL:45 PERIODS

One Dimensional Second Order Equations– Discretization- Element types- Linear and Higher
order Elements - Derivation of Shape functions and Stiffness matrices and force vectors

Assembly of Matrices - Solution of problems from solid mechanics and heat transfer.

Longitudinalvibration frequencies and modeshapes.Fourth Order Beam Equation -Transverse
deflections and Natural frequencies of beams.

TWO DIMENSIONAL VECTOR VARIABLEPROBLEMS

TWO DIMENSIONAL SCALAR VARIABLEPROBLEMS
Second Order 2D Equations involving Scalar Variable Functions-Variational formulation

Finite Element formulation- Triangular elements-Shape functions and element matrices and

vectors. Applicationto Field Problems -Thermal problems -Torsion ofNon circular shafts

Quadrilateral elements–Higher Order Elements.

UNIT VISOPARAMETRIC FORMULATION

9

9

Principal

9

Equations of elasticity - Plane stress, plane strain and axisymmetric problems - Body forces

and temperatureeffects -Stress calculations - Plate and shell elements.

9

9

Natural co-ordinate systems -Isoparametric elements Shape functions for iso parametric

elements -One and two dimensions
Serendipity elements -Numerical integration and

application to plane stress problems - Matrix solution techniques - Solutions Techniques to

Dynamic problems-Introduction to Analysis Software.

TOTAL:45 PERIODS
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UNIT II
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UNIT IV
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OBJECTIVE:
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Aircontrol Valves,Oiek EahaUst Valves,Pheuatieetuatns, Design of PHetis CNGOM

Cascsde method Electro Pneumatie 9ystem Elements ader diaym PIlns,

Introduction to fluidics and preumatie ogie cineits

PNEUMNTIC SVSI EMS

UNITVTHOUBLE SHOOTING AND APPLICATIONS

them,

i

Installation, Seleution, Maintenance, Troble Shooting and Memedies in tydvaic 4

Pneumatio systems, Desipn of bydrautio cireuits for briling, Vanning, Shagine, Sutucs

grinding, Press and Forkift applications, Designof Pnematie cievits fon Put nA Plu

applications and tool banding in CNC Machine tools 1Low cst Automstion -Hydhsmd

Pneumatio powerpacks.

be

MEMM2DENIGN AND VABRICATION PROIVCT

GUIDELINE, VOR RvVIEW AND EVALUATION

TOTALA PERIOIS

The main objective is to give an opportunity to the studentto yet hands on training in the

fabrication of one ormore components of a ompleteworking model, which is designed hy

The students may be grouped into 2 to 4 and work under a projet supervisor, The deviel

systerm/oomponent(s) to be fabricated may be decided in consultation with the supervisorand

if possible with an industry, A project report to be submitted by the group and the fabricaed

nodel, which willbe reviewed and evaluated for internal AS9eSSment by a Committee
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Thaichanaliur Tiruteivelh 627 358, Tamil Nadu

UNIT I FLUID POWER PRINICIPLES AND HYDRAULIC PUMPS

Introduction to Fluid power -Advantages and Applications -Fluid power systens-Types of

fluids- Properties of fluids and selection- Basics of Hydraulics-Pascal's Law- Principies of

flow - Friction loss -Work., Power and Torque Probiems, Souroes of Hyáraulic power

Construction. Working. Design. Aav antages
Pumping Theory- Pump Classification

Disadvantages, Performance, Selection criteria of Linear and Rotary-ixed and Varabie

displacement pumps -Problems.

MES694HYDRAULICS AND PNEUMATICS

UNIT II HYDRAULIC ACTUATORS AND CONTROL COMPONENTS

UNIT III

Hydraulic Actuators:Cylinders-Types and construction, Application, Hyárauliccustionitg

Hydraulic motors - Control Components :DirectionControl Fiow control and pressurecontrol

valves-Types, Constructionand Operation-Servo and Proportionalvives- Appications

Accessories :Reservoirs,Pressure Switches - Applications-Fluid PowerANSI Symbois

Problems.

HYDRAULIC CIRCUITS AND SYSTEMS

Accumulators, Intensifiers, Industrial hydraulic circuits Regeneratrve. Pump Unicaaing

Double- Pump,Pressure Intensifier, Air-over oil, Sequence, Reciprocatiom,Synchronzation

Fail-Safe, Speed Control, Hydrostatic transmission, Electro bydraulic circuits. Mectanical

hydraulic servo systems.

UNIT IV

OBJECTIVE:

PNEUMLATIC AND ELECTRO PNEUMATIC SYSTEMS

Properties of air - Perfect Gas Laws-Compressor -Fiters, Regulator, Lubricator, Muffer.

Air control Valves,Quick Exhaust Valves, Pneumatic actuators. Design of Pacumatic cinut-
Cascade method -Electro Pneumatic System -Elements -Ladáer diagram -Probiems.

Introduction to fluidics and pneumatic logic circuits.

UNIT V TROUBLE SHOOTING AND APPLICATIONS

9

Installation, Selection, Maintenance, Trouble Shooting and Remedies in Hyáraulic and

Pneumatic systems, Design of hydraulic circuits for Dralling. Planning. Shaping. Surace

grinding, Press and Forklift applications. Design of Pneumatic circuits for Pick and Place

applications and tool handling inCNC Machine toois -Low cost Autamation -Hyárauic and

Pneumatic power packs.

ME8682DESIGN AND FABRICATION PROJECT

TOTAL45 PERIODS

GUIDELINE FOR REVIEW AND EVALUATION

•The main objective is to give an opportunity to the student to get hands on traiming in the

fabrication of one or more components of a complcte working model, which is designed by

them.

The students may be grouped into 2 to 4 and work under a project supervisor.The device

system/component(s) to be fabricated may be decided in consultationwith the supervisor and

if possible with an industry. A project report to be submitted by the group and the fabricated

model, which will be reviewed and evaluated for internal 2ssessmet by a Coiee
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THAMIRABHARANI ENGINEERING COLLEGE
(Approved by AlCTE, New Delhi and Afiliated to Anna University, Chenna)

Chathirampudukulam, Chidambaranagar Vepermkulam Road.

Thatchanallur, Tinunclveli 627 358, Tamil Nadu.

ME8694HYDRAULICS AND PNEUMATICS

UNIT I FLUID POWERPRINICIPLES AND HYDRAULIC PUMPS

Introduction to Fluid power -Advantages and Applications-Fluidpower systems -Types of

fluids- Properties of fluids and selection Basics of Hydraulics - Pascal's Law - Principles of

flow - Friction loss Work, Power and Torque Problems, Sources of Hydraulic power:

Pumping Theory- Pump Classification Construction, Working, Dcsign, Advantages,

Disadvantages, Performance, Selection criteria of Lincar and Rotary Fixcd and Variable

displacement pumps -Problems.

UNIT II HYDRAULIC ACTUATORS AND CONTROL COMPONENTS

UNIT III

Hydraulic Actuators: Cylinders -Types and construction, Application, Hydraulic cushioning -
Hydraulicmotors - Control Components : Direction Control,Flow control and pressure control

valves-Types, Construction and Operation - Servo and Proportional valves -Applications

Accessories : Reservoirs, Pressure Switches - Applications - Fluid Power ANSI Symbols

Problems.

HYDRAULIC CIRCUITS AND SYSTEMS
Accumulators, Intensifiers, Industrial hydraulic circuits Regenerative, Pump Unloading,

Double- Pump,Pressure Intensifier, Air-over oil, Sequence, Reciprocation, Synchronization,

Fail-Safe, Speed Control, Hydrostatic transmission, Electro hydraulic circuits, Mechanical

hydraulicservo systems.

UNIT IV

OBJECTIVE:

PNEUMATIC AND ELECTRO PNEUMATIC SYSTEMS

B+

Properties of air - Perfect Gas Laws – Compressor - Filters, Regulator, Lubricator, Muffler,

Air control Valves, Quick Exhaust Valves, Pneumatic actuators, Design of Pneumatic circuit

Cascade method - Electro Pneumatic System -Elements – Ladder diagram Problems,

Introduction tofluidics and pneumatic logic circuits.

UNIT V TROUBLE SHO0TING AND APPLICATIONS

Installation, Selection, Maintenance, Trouble Shooting and Remedies in Hydraulic and

Pneumatic systems, Design of hydraulic circuits for Drilling, Planning, Shaping, Surface

grinding, Press and Forklift applications. Design of Pneumatic circuits for Pick and Place

applications and tool handling in CNCMachine tools -Low cost Automation -Hydraulicand

Pneumatic power packs.

ME8682DESIGN AND FABRICATION PROJECT

GUIDELINE FOR REVIEW AND EVALUATION

9

TOTAL:45 PERIODS

•The main objective is to give an opportunity to the student to get hands on training in the

fabrication of one or more components of a complete working model, which is designed by

them.

The students may be grouped into 2 to4 and work under a project supervisor. The device/

system/component(s) to be fabricated may be decided in consultation with the supervisor and

if possible with an industry. A project report to be submitted by the group and the fabricated

model, which will be reviewed and evaluated for internal assessment by a Committee
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constituted by the Head of the Department. At the end ot the semester examination the project

work is evaluated based on oral presentation and the project report jointly by external and

internal examiners constituted by the Head ofthe Department.

ME8792 POWER PLANT ENGINEERING

UNIT I COAL BASED THERMAL POWER PLANTS

Rankine cycle - improvisations, Layout of modern coal power plant, Super Critical Boilers.

FBCBoilers, Turbines,Condensers, Steam & Heat rate, Subsystems of thermalpowerplants

Fuel and ash handling,Draught system, Feed water treatment. Binary Cycles and Cogeneration

systems.

UNIT IV

UNIT IIDIESEL,GAS TURBINE ANDCOMBINED CYCLEPOWER PLANTS

Otto, Diesel, Dual & Brayton Cycle - Analysis& Optimisation.Components of Diesel and Gas

Turbine power plants. Combined Cycle Power Plants. Integrated Gasifier based Combincd

Cycle systems.

UNIT III NUCLEAR POVWER PLANTS

POWER FROM RENEWABLE ENERGY

B+

Basics of Nuclear Engineering,Layout and subsystems of Nuclear Power Plants, Working of

Nuclear Reactors :BoilingWater Reactor(BWR),Pressurized Water Reactor(PWR),CANada

Deuterium- Uranium reactor (CANDU), Breeder, Gas Cooled and Liquid Metal Cooled

Reactors. Safetymeasures for Nuclear Power plants.

Hydro Electric Power Plants

TOTAL: 60PERIODS

Classification, Typical Layout and associated components

including Turbines. Principle, Constructionand working of Wind, Tidal, Solar Photo Voltaic

(SPV), Solar Thermal, Geo Thermal, Biogas and Fuel Cell power systems.

UNIT III

9

UNIT I PROCESS PLANNING ACTIVITIES

UNIT VENERGY, ECONOMIC AND ENVIRONMENTAL ISSUES OF POWER

PLANTS

9

Power tariff types, Load distribution parameters, load curve, Comparison of site selection

criteria, relative merits & demerits, Capital & Operating Cost of different power plants.

Pollution control technologies including Waste Disposal Options for Coal and Nuclear Power

Plants.

9

ME8793 PROCESS PLANNING AND COST ESTIMATION

UNIT I INTRODUCTION TO PROCESS PLANNING 9

Introduction- methods of process planning-Drawing interpretation-Material evaluation -steps

in process selection-.Production equipment and tooling selection

INTRODUCTION TO COST ESTIMATION

TOTAL: 45PERIODS

Process parameters calculation for various production processes-Selection jigs and fixtures

election of quality assurance methods - Set of documents for process planning-Economics of

process planning- case studies

Importance of costing and estimation -methods of costing-clementsof cost estimation-Types

of estimates -Estimatingprocedure- Estimation labor cost, material cost- allocation of over

Principal
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THAMIRABHARANI ENGINEERING COLLECE

UNIT IV

Thateh

head charges- Calculationof depreciation cost

PRODUCTION COST ESTIMATION

Estimation of Different Types of Jobs Estimation of Porging Shop,Estimation of Welding

Shop, Estimation of Foundry Shop

UNIT VMACHINING TIME CALCULATION 9

Estimation of MachiningTime Importance of Machine Time Calculation Calculatin f
Machining Time for Different Lathe Operations Drilling and Boring Machininz Tine

Calculationfor Milling, Shaping and Planning -Machining Time Calculation for Citinding

TOTAL 45 PERIOD5

UNIT IINTRODUCTION

ME8791 MECHATRONICS

Introduction toMechatronicCs- Systerns- Concepts of Mechatronics approh Nesfor

Mechatronics-Energing areas of Mechatronics-Classificationof Mechatronics, Senss2nd

LVIST
Transducers: Static and dymarmic Characteristics of Sensor, Potentiometers

Capacitance sensors- Strain gauges -Eddy current sensor-Hall effect vensT Terperzture

sensors-Light sensors

UNIT II MICROPROCESSOR AND MICROCONTROLLER

Introduction - Architecture of 8085-Pin Configuration - Addressing Modes-Instruction se,

Timing diagrarn of B085-Concepts of 051 microcontroller -Block diagrarn,

UNIT IIIPROGRAMMABLEPERIPHERAL INTERFACE

Introduction-Architecture of 8255,Keyboard interfacing, LED display interfzciny, ADC ad

DAC interface, TernperatureControl -Stepper Motor Control-Traffic Control iterface

UNIT IV PROGRAMMABLE LOGICCONTROLILER

Introduction- Basic structure- Input and output processing- Progarning-Mnennics

Timers, counters and internal relays Data handling- Selection of PLC.

UNIT V ACTUATORS AND MECHATRONIC SYSTEM DESIGN

9

Types of Stepper and Servo motors- Construction - Working Principle-Advantages and

Disadvantages.Design process-stages of designprocess- Traditional and Mechatronics design

concepts-Case studies of MechatroniCssysterns-Pickand place Robot-Engine Manayernent

systern-Autormatic car parkbarrier.

OIE751 ROBOTICS

UNIT I FUNDAMENTALLS OFROBOT

UNIT II ROBOT DRIVE SYSTEMS AND END EFFECTORS

TOTAL: 45 PERIODS

Robot - Definition - Robot Anatorny - Co ordinate Systerns, Work Envelope Types ard

Classification- Specifications-Pitch, Yaw, Roll, Joint Notations, Speed of Motion, Pay Luad

Robot Parts and their Functions-Need for Robots-DifferentApplications.

Pneumatic Drives-Hydraulic Drives-Mechanical Drives-Electrical Drives-DC Servo Motors,

Stepper Motors,A.C.Servo Motors-SalientFeatures, Applicationsand Comparisnof all theve

Drives, End Effectors-CGrippers-Mechanical Grippers, Prneurmatic and Hydralic- rippers,

Magnetic Grippers,

Princisal
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Vacuum Grippers;Two Fingered and Three Fingered Grippers, Internal Grippers and External

Grippers; Selection and Design Considerations.

UNIT IIISENSORS AND MACHINE VISION

THAMIRABHARANI ENGINEERING COLLEGE
(Approved by AICTE, New Delhi and Afiliated to Anna University, Chenna)

Chathirampudukulam, Chidambaranagar Vepemkulam Road

Thatchanallur, Tirunelveli 627 3S8, Tam�l Nadu

Requirements of a sensor, Principles and Applications ot the following types of sensors

Position sensors -Piezo Electric Sensor, LVDT, Resolvers, Optical Encoders, pneumatic

Position Sensors, Range Sensors Triangulations Principles, Structured, Lighting Approach,

Time of Flight, Range Finders, Laser Range Meters, Touch Sensors binary Sensors., Analog

Sensors, Wrist Sensors, Compliance Sensors, Slip Sensors, Camera, Frame Grabber, Sensing

and Digitizing Image Data- SignalConversion, Image Storage, Lighting Technques, Image

Processing and Analysis-Data Reduction, Segmentation, Feature Extraction, Object

Recognition, Other Algorithms, Applications- Inspection, ldentification, VisualServing and

Navigation.

UNIT IV ROBOT KINEMATICS AND ROBOT PROGRAMMING

Forward Kinematics, Inverse Kinematics and Difference; Forward Kinematics and Reverse

Kinematics of manipulators with Two, Three Degrees of Freedom (in 2 Dimension), Four

Degrees of freedom (in 3 Dimension) Jacobians, Veclocity and Forces -Manipulator Dynamics,

Trajectory Generator, Manipulator Mechanism Design-Derivations and problems. Lcad

through Programming, Robot programming Languages-VAL Programming-Motion

Commands,Sensor Commands,End Effector commands and simple Programs.

UNIT V IMPLEMENTATION AND ROBOT ECONOMICS

RGV, AGV; Implementation of Robots in Industries-Various Steps; Safety Considerations for

Robot Operations - Economic Analysis of Robots.

UNIT II

PROCESSES

B+

UNIT I INTRODUCTION AND MECHANICAL ENERGY BASED PROCESSES 9

Unconventional machining Process - Need-classification -merits, demerits and applications.

Abrasive Jet Machining -Water Jet Machining -Abrasive Water Jet Machining -Ultrasonie
Machining. (AJM,WJM, AWJM and USM).Working Principles -cquipment used

parameters - MRR- Applications.

ME8073UNCONVENTIONAL MACHINING PROCESSES

UNIT IV

UNIT IITHERMAL AND ELECTRICAL ENERGY BASED PROCESSES
Electric Discharge Machining (EDM) - Wire cut EDM - Working Principle-cquipments

Process Parameters-Surface Finish and MRR- clectrode / Tool -Power and controlCircuits

Tool Wear- Dielectric -Flushing- Applications. Laser Beam machining and drilling, (LBM),

plasma, Arc machining (PAM)and Electron Beam Machining (EBM).Principles -Equipment
-Types - Beam control techniques -Applications.

TOTAL: 45 PERIODS

CHEMICAL AND ELECTRO-CHEMICAL ENERGY

ADVANCED NANO FINISHING PROCESSES

Process

Chemical machining and Electro-Chemical machining (CHM and ECM)-Etchants -Maskant

techniques of applying maskants - Process Parameters Surface finish and MRR

Applications. Principles of ECM-equipments-Surface Roughness and MRR Electrical circuit

Process Parameters- ECG and ECH - Applications.

BASED

Prtncipaf

THAMIRA RHARANI
ENGG COLLEG

Tirunelvei
Tarminadu 627 350



IAMILALAHANILNGINTEINGCLLOE

Abasive low machining,chemo mehanical polihing napeieanvefnishiny,mayeto

rheological inishing, magneto deologial abasve flow inihing heir woking priples,

equipments, effet ofprocess paranetes, pplicalions, sdvantages and imitais

UNTTVECENTTWNDS IN NON RADITIONAL MAININGPHOCEhhS 9

Recent developments in nontraditional ma hining poesses, their woking piniples,

equipments, effect of processparanetes, pplications, advantayesmd imitatins Comparisn

of nontraditional nachining processes

UNTT I OVERVIEW OFNDT
MEN097 NON DESTRUCTIVE TESTING ANDVVALUATION

NDT VersusMechanical testing, Overview of the Non Destrucive Testiny Methods for the

detection of manufcturing defects as well as mateial charscteisation elative mernts and

limitations, Various physical characteristics of materials and their applications in ND, Visual

inspection-Unaided and aided.

UNIT ISUREACENDE METIIODS

1OTALI 45 PEIODS

UNIT III

TestingLiquid Penetrant Pinciples, types nd propenties of liquid

penetrants, cdevelopers, advantapes and limitations of various methods, Testing Procedure,

Interpretation of results, MayneticParticle Testing Theory of magnetism, inspetion materials

Magnetisation methods, Interpretation and evaluation of test indications, Principles and

methods of demagnetization,Residual magnetisn

THERM0GRAPHYAND EDDY CURRENT TESTING E)
Thermography- Principles, Contact and non contact inspection methods, Techniques for

applying liquid crystals, Advantages and limitation infrared radiation and infrared detectors,

Instrumentations and methods, applications. Lddy Current Testing (jeneration of eddy currents,

Properties of cddy currents, Lddy current sensing clements, Probes, Instrumentation,

Types of arrangement,Applications, advantages, Limitations, Interpretation/Evaluation

UNITIV ULTRASONIC TESTING (U)AND ACOUSTIC EMISSION AE) 9

UltrasonicTesting-Principle, Transducers,transmission and pulse-echo method,straight beam

and angle beam, instrumentation,data representation,A/Scan, 3-scan, Ccan Phased Array

Ultrasound, Time of Flight Diffraction. Acoustic Emission Technique Principle, AE

parameters, Applications

UNITVRADIOGRAPHY (RT)

9

Principle, interaction of X-Ray with matter, imaging, film and filmless techniques, types and

use of filters and screens, geometric factors, Inverse square, law, characteristics of films

graininess, density, speed, contrast, characteristic curves, Penetrarneters, Exposure charts,

Radiographic cquivalence. Fluoroscopy- Xero-Radiography, Computed Radiography,

ComputedTomography
TOTAL:45 PERIODS

Principal
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