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AR M -FETech-FCE I Vear I Sem,

Aditya Institute of Technology and Management (Autonomons), Tekkah
I Year B.Tech (Elecoromic: and Commmpication Engineering) — 17 5em

APPLIED PHYSICS
{Common for EEE, ECE, CSE & IT)

L T P C
) L] L] 1.0

Subject Code: 20BST 105

Course Description
Thiz cofirs= encompas: Fundsmental Concapts of Physics that includs
*  Waea Optice
Laz=rs
Fiber Optics
hlod=m Phyzics
El=ctro hlamnstic Thaory
Semiconductor Physics
that are insvitable for any Enginsering studant 20 that thess proreguizites aid the studant to
raadily undsrstand Diay to Day Enginesring Problems with Prasmatic Approach,

Course Objectives:

To realize the principles of optics in designing optical devicas

To compdshand the Principlss of Lazsars

To Infar the Principlas of Fiber Optice

To Fecornize the shortooming of classical physic: and descoribe the nead for modifications to
clazzical theory

To Id=ntifiy the intaraction of slactromarnatic fialds

# To summarizs the characteristics of samiconductos matarials.

Course O fosme::

Stodantz will be able to

OO 1 Apply the principles of optics in d=signing optical davicas

0 X Tustrats the Principlas of Lasers

L0 3 Cutline the Principles of Fibar Optics

OO 4 Fezolve the discrepancias in classical estimates throwsh guantem principlas
OO & Anslyrze the interaction of elactromasnatic fialds.

OO 6 Interprst the charactariztice of ssmiconductor materislz,

Tnit -1

Wave Optics

Inmterference - Introduction, Principls of Supsrpecition of Wavas, Interferenca in Plana Parsllsl Film
due to Feflacted Light, Mewton's Fings undar Raflactad Light - Distermination of Wavalenath of
MMonochromatic Souwrce of Light.

Diffraction - Introduction, Difference: botweon Intefersmcs and Diffraction, Ersymbadsr
Diiffraction du= to Singls 51it — Intenzity DHatribution.

ADIMTYA INSTITUTE OF TECHNOLDGY AND MAKAEENE NT |8 ], TERCAL



AR 20 - BTech- ECE IVear I5um,
Adityva Institute of Technology and Management (Auntonomons), Tekkali

BASIC ELECTRICAL ENGINEERING LAE

L T
1] 0

Subject Code: MESL 101

s | Pl
]

Course Objective:
# To intreduce the studsnt to study different alsctrical componsnts and to warify tha
basic laws relatad to alactrical enminssring, Spaad contrel of DLC. motor, tasting of
transformer, elactrical wiring system throush study, practice, and sxpetiments.

Course O toomes:

Stondamts will ba sbla to

OO0 1 Labal various typas of elactrical componants.

OO X Demonstrate variows basic alactrical laws,

C0 3 Demonstrate spead control IDC motor & Charactariztics of ganeratos.
OO 4 Expariment with lamps.

OO0 & Examins slactrical wiring syst=m

Lizt of Experiments:

1. Btwdy of alactricsl componants.

2. To vearify Obm's law.

3. To varify {g) KirchhoiT = comant law (b)) EirchhoiT s voltaza law

4. To verify the total resistance of the saries and parsllsl connectad cirowits.

5. Find ammature rasiztanca, fiald resiztance and filament Lamp Fesiztancs nsing V-1 method.

&. Mamnstization charactsriztics of D shunt z=merator,

7. Sp==d control of DUC. Shumt motor by 8) Ammatere Vieltame control b) Fisld flux control
mathod

B. Fluoescent twhe connaction.

2. {g) Om= way control of lamp
() Two way control of lamp

10, Fan wiring.

Additional Experimen t:
11. Soldaring and bread boerd precantions.
12. To find woltaza cumrent relationship fog seriss B L cirowit and determine powsr factod.

ADITVA INSTITUTE OF TECHRDLDGY AND RARAGERIE NT 4], TEKKAL
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"Ld.ﬂ} a 1113111111& of Te-r:lmn]ng} and Lhnagement -I:Anfnnnmnnsj Te]l.]l..ah

ENVI ROBMENTAL SCIENCE

(Common fo All Branches)

Subject Code: 20MECT 102

Course Objectives:

# Nlamorize the Inowlades of snvironment and status of different esource: on earth.
Idemtify the zignificance, amangement, canses of anndbilation and conservation of
appevetams and biodivarsitg,

Idemtify the significance, types and conssrvation of biodiversity,

Dhzcriminats canses, affacts of 3 varisty of pollutions and zwitsbls control methods,
Idamtif the hurdle: of zustsinabls development; svaleats the diffsrent ewvironmental
manazemant and lagsl issuss.

# Dhazcribe the population growthe, heslth problame and ovsluats the sovironmental sszats.

Conrse Omtosmes:

Ev Stedving thiz Cowsza Stedant will

C0 1 Fecopnize and speaks wall azsin on the general issuss of anvitonmeant and kmow bow to
COmIEVE f2souoes fof bettar wsams,

OO 2 Explain and demonstrate the scosyvstems sstup, assess,

C0 3 Fecomnize and conzsrving of diversity to upkasp,

0 4 Examine arangs of pollution problems along with control and their eco-friendly dizposal
mathds.

Q0 & Tranelate the sustsinsbls devslopment practics through clean devalopment machanizme.

0 . Evaluate the changing trends of wodd population and compils the information in opdar to
doormeant the snovitonmentsl assats.

Umit—1I (& lacrures)

Importance of Environmental Stadies and Namral Resources: Definition of Environment —
Impostanca - Maad for Public Awareness

Fore:t Besources - Uz2 and ovar axplodtation - deforestation — consaguamos: — casa study

Water Besources - Uz and over utilization - dams - bemefitz and problemsz on Tribs: and
Environmant

Food Resources — Food 2amurity comospt - changss cawsed by azrioulturs and overgrasing -afects
of modsm asricelture — fetilizer - pesticids problsms - watsr logging - zalinity — conoapt of
guztzingbla aoriculters]l methods - casa stody

Energy Resources - MNon-renawabls sy (ssoudcss — opal — omods odl - nateral gas - wese of
emawable and altsmats snerEy sonioes

Umit—IT {3 lecinres)

Ecosystems: Dafinition — Strochue of scosystem: producss - consmmars — dacompodsrs. Functions
of scoevetem: Fopd cheine - food webe - acological pyrsmids - Enscee flow — Wutrisnt opcles
{Carbon oydle and Wittomen opcle). Ecological suocession

ADITYA INSTITUTE OF TECHNOLDGEY AND MANASERENT (A, TEXKAL
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JJ;-:I.I’I} a Inshhfe of Te-r:]mulug} and L[anagemenf {Anfunumuns] Tekkah

LANGUAGE PROFICIENCY LAB

{Common fo All Branches)

Subject Code: 20HSL101

Course Objectives:

To enabls stedsnts davalop neutralized acoant

To aszizt studants witer words intallizibly

To enhance the shility of studants to zpask spontanapuely

To halp studants comverzs aptly a2 the contaxt demands

To gat studants acgurife peroaptive abilitiss in profsssions] converzations

To aid studants grazp and interprst information provided in graphs and tablas

Course O formes:

OO 1 Students will ba sbls to recpenize diffsrencs: smonsg variows accents and speak with
neutralized accant.

OO 2 Stodents will baisbls to propoumcs woads accurataly with the Inowladea of spaach soumds
and 1z2 sppropriate thythm and intonstion pattems in spssch,

OO 3 Stedants will be sble to speak sxtemporanspu:ly about anyvthing in gameral,

OO 4 Btedents will be able to generate dislospas for varions siteations.

OO & Stodants will be sbls to present poeters perosptivaly and comcizaly,

OO & Stodant: will be abla to comprshend and intsrpest data provided in graphs and tablas.

Courze Syllabus
Tmit—1I; Liztening Compeshaneion of Avdio and Videp clips of differant accants
Tmit—II: Pronunciation—Intonation—>3& tres:—Fhythm
TUmit— IT1: TAN — MNarrstion of am Event
TUnmit—I'V; Situationsal Dialosmas
Tmit— V: Postar Prezantation
Unmit— VI: Intarpratation of Diata in Geaphe and Tablas
TF_‘EI: Bools:
Commumication Skillz. Sanjay Kumar and Pushpa Lats, OUP. 2011
Practicsl Englizh Uzaza. Wlichss]l Swan, OTUP. 1985
Spesk Wall, K. Migspa Paand. Orisnt Blarkssan, Hedarsbad, 2012,
Steemethem Your Commundcation Skills. M. Hari Prazad Blanthd Poblications, Hyd. 2014

Stremethen Your Stepe. b Harl Prasad. hJamihd Publications, Hydarshad, 2012,
Tachnical Commundication. hJasmalkahd and Sanesatha OUP. Mew Dielhi. 2013,
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CHEMISTEY

Snbject Code: 20B5T107 L|T

COURSE OBJECTIVES:

The studenss will become frmilior and emdersiand abour

» Fatonalise the importance of water for society and industrial needs.

» Distnzuish the ranges of the clscomagnetic spectrum used for exciing different molecular
ensrgy levels in various spectroscopic technigues.

= To becoms famibiar m moulding metheds of preparation of different types of plastic materials

+ Fadonalise orpamic reactions such as addition sabstitution, elimmation rearangemert
[EACTANS.

+ Fadonalise reference electrodes and science of comosion

» Disonzuish Femewable & Nop-Fenewable energy resources and mfionalise abouf zmesn
chemisiry, battenies.

COURSE OUTCOMES:

The course will enable the sudens fo:

C01: Fabonalize the importance of water for society and mdusmial needs.

C02: Distinpoish the ranges of the elecoomarnetic specirum used for exciong different
molecular energy levels in various speciroscopic techniques

C03: Drifferentiate different moulding techniques of plastc matenals

C04: Fatonalise orpapic reacdons such as addition, substifaion, elimination. rearmangemert
Teactions.

CO5: Ratomalise the science of comosion.

C0&: Distinpuish Fenewable & Noo-Fenewable ensrgy resources and rationalise about zresn

UNIT-I:

Water Technology (# leciures)

Hardness of Water — Temporary and Permanent Hardness - Units of Hardness - Estimation of
Hardness by EDTA Mathod - Problems on Temporary and Permanent Hardness - Disadvantages of
Hard Water — Softenmz Methods of Hard Water- Zeolite or Pernmitit Process - Ion Exchange
Process - Metheds of Treatment of Water for Domestic Purposes — Sedimentation. Coagulation.
Filtration, Disinfection - Sterlization. Chiorination, Break Point chierination, CQzonisation

UNIT-II:

Spectroscopy (8 lectures)

Specmoscopy - Electomic Specmoscopy - Types of Elecmonic Transitions - Definition of
Chromophore — Definition of Amxochrome — Absorption and Intensity Shifts - Introduction to LE
Specmoscopy — Fingerprint Fegion - Inmeduction to WME — Prnciple - Equivalent and Non-
Eguivalent Protons - Chemical Shift- Splitting — Coupling Constant.

- ]
ADITYA INSTITUTE OF TECHNOLOGY AND MANAGE MENT, TEKKALI  Page 19
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TNIT-IO:

Polymers and Plastics {7 lecaures)

Definiticns of Polymer, Palymerization — Fumctionality — Degree of polymerizaton - Types of
DPolymerization (Addidon amd Condensation Polymerizations) -  Plasdcs — Defimition
Thermaoplastics, Themmosetting Plastics — Compounding of Plastics — Moulding of Plastics min
Articles (Compression, Imjection, Transfer and Extrozion Mowlding Metheds) - Prepamton
Propentize: and Engineering Uses of FVC and Bakelite.

TNIT-IV:

Orgamic Reactions (7 lectures)

Types of Organic reactions: Addition - Electoophilic, Nucleophilic and Free radical - Substitotion -
Electrophilic, Nucleoghilic (S¥' and 5N°) and Free radical - Eliminaton (E. and E:) -
Feamanzement Beactions (Claisen, Pinaco[Pinacolone Feamangzement).

TUNIT-V:

Corrosion and Its Control (¥ lecrures)

Definition of Comosion — Theories of Corrosion (Chemiral & Elecmochemical) — Mechanizm of
Electrochemical Comosion (Cygen Abserpton Type and Hydrogen Evelution Type) - Galvamnic
Series - Factors Influencing Comosion — Comosion Cootrol Methods - Proper Deesisnine.
Modifying the Environment, Cathedic Protections — Sacrificial Anodic Protection and Imprassed
Current Cathodic Protection Metallic (Anodic and Cathodic) Coartings — Methods of application an
mefaks (Galvapmizing and Tnning).

TUNIT-VL:

Green Chemisiry & Energy (8 lecaires)

Iniroduction to preen chemisity — Definttion and 12 principles of zreen chemdstry.

Types of ensrgy sowces — Femewable & Noo-Feoewable - Infoduction to solar energy —
hamesszing of solar ensrgy — photo veltaic cells — Concenmated Solar power plants.

Inireduction of Energy storage devices: Principle& mechanism of Batteries &Supercapacitors,
Types of Batteries (Alkaline & Lead-Acid) - Difference between Battenss and Supercapacitors.

SUGGESTED TEXT BOWES -

() University chemiztry, by B. H. Mahan

(i) Elementary orgamic spectroscopy: principles and applications, by Y. B. Sharma

(iif) Chemistry: Principles and Applications, by M. 1. Sienko and . A Plans

{iv) “Enginsering Chemistry™, P. C. Jam and Monica JTain, Dhanpatfai Publications, Co., Mew
Drelhi, 2004, 16™ Edition

L T T T ————
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THERMODYNAMICS

Subject Code: 2OMET101

COURSE OBJECTIVES:

= To identify and formumlate elementary level enginesring problems related to thermodynamics
and energy transformation in a conceptoal form as well as in terms of mathematical and
physical models.

= To apply the basic principles of classical themmodynamics to the analysis of processes and
cycles involving pure simple substances.

= To effectively generalize the basic axioms of classical, macroscopic thermodynamic analysis
and to extrapolate these concepts to systems and substances not necessarly covered in the
CONIISE.

COURSE OUTCOMES:

Cm completion of this course. stadents should be able ta

€0 1: Apply basic concepts, zeroth law and first law i thermodynamic processes

€0 2z Apply steady flow energy equation to Sow systems, First law to Non-flow themmodynanyic
[IOCESEES

€0 3 - Apply Second law of Thermodynamic s to Estimate the efficiency of Heat engine and COP
of Heat pump. Dietermins merease of entropy in system doe o any thermodymamic pracess.

€0 4 - Calculate available and unavailable energies for steady flow process and Non-flow process

€0 5 : Determine energy ransfemed using equarions and Mellier chars for pure substances.
Dietermine properties of mixtunes fom the properties of its constiments and composition.

€0 6§ : Denve thermal efficiency and mean effective pressures fior various thermodyramic cycles
and compare their performances.

UNIT-I

Terminologyd Laws: System - Types. Boundary, Sumoundings, Control volums. Macroscopic
and mucescopic viewpomts. Concept of contimmm Fereth Law of TD -Thermodynamic
equilibrium, State, Property — Enfemsive and Intensive, Process, Cycle - Reversible and
Imeversible, Wark, Heat

First Law:First Law of TD -Intemal Energy, Joule's Expermments, PAIM-I.

TNIT-I

First Law Applied to Non-Flow Processes: Corollaries, First law applied o varions pon-fow
processes — Change in Internal Ensrgy — Systems undersoing process and cycls — Free expansion.
First Law Applied to Flow Systems: Steady Flow Ensrgy Equation — Turbine, Mozzle and Heat
Exchanger, Limitations of First law.

TNIT-IO

Second Law: Eelvin Plank statement -Heat Engines, Clwsins statement - Heat Pump, Their
equivalence, PMM-I Camot Cycle — Camot Eficiency

Entropy:ClansinsThearem —Clausins Inequality, Concept of enmopy- Prninciple of increase of
eniropy, Third Law — Zero Entropy, Disorderness

. ]
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UNIT-IV

Available Energy: AE Fefered to cycle — Decrease in AE when beat mansfer through Finite
Temperanre Cifferance, AE from Finste Ensrpy Source. Maxinmm work m Feversible Process.
Availability: Steady fow process, Non-flow Process.

UNIT-V

Pure Substances: Introduction. P-V-T surfaces. T-5 dingrams, Mollier chants, Property
Tables Phase Transfommations — Chuality or Drypess facton

Gas Laws and TD relatioms: Avogadro’s Law, Ideal pas - Equation of state. Universal gas
constant, Deference m Heat Capacifies, Batio of Heat Capacities. Maxwell's Equatons, Vanious
Themodynamic Processes

TUNIT-VI

Thermadynamic Cycles: COfo, Dliesel, Dual Combustion — Description. P~V and T-5 diasram,
Thenmal efficiency, Comparison, Mean effactive pressure

TEXT BOOES:

1. Enpineering Thermodynamics, P.E. Wag, Tata MoGraw-Hill Publications.

2. Thermodynamics: An Enginesring Approach, Michasl A Boles and Yingus A Cengel, Tata
M oGraw-Hill Publications.

3, Thermal Engineering, F_K. Rajpat, 5.Chand Publications.

4, Steam Tables &Mollier Charts. (Permitted for Exam)

EEFERENCES BOOES:

1. Thermal Engineering, P.L. Ballaney, Eharma Publications,

2. Thermal Enpmeering, ML Mathur, F.5 Mehta, Jain Brothers Poblications,

3. Infroduction to Thermodynamics, J.B Jones, &.A Hawkins, Tobn Wiley Publications,

ES Fu.ndnm&n‘ta];nﬂ‘hmmd}m:; Grordon Jobn Van Wylen, Richard Edwin Sonnfag,
John Wiley Publications,
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MATERTATLS ENCINEERING
Suobject Code: 18MET 202 Internal Marlks: 40
Credits: 3.0 External Marks: 60
COURSE OBJECTIVES:
» Tounderstand different engineering matenizls and their struchmes.

# Tounderstand the phase diasrams.
» Tounderstand the powder metallwey processas.
» Tounderstand various heat Teatment processes.

COURSE OUTCOMES:
Om completion of this course, sudents should be able o
CoOL {Fam thorough knowledze in enminesring materials and their smachires.
Cox Understand necessity of alloying and effiect of alloying element on properties of matenials.
Coa Understand thoroughly Iron carbon equilibrizm diagram
CoO4 Describe different types of cast irons and steals.
COs. {zam knowledge of heat treatment processes and powder metalhirzy.

UNIT-I
Strociure of Metals: Bonds i Solids — Metallic bond - crystallization of metals, grain snd grain
bomdaries, effect of gram boundaries on the properties of metal / alloys

TUNIT-I

Constitwtion of Alloys: Mecessity of alloying, types of solid solutions, Hume Fotherys mles,
intermediate alloy phases, and electron compoumeds.

Phase Diagrams - Experimental methods of construction of equilibrium phasze diagrams, omorphous
alloy systems, Lever mule, Study of Iron. and Iron carbide phase diagram.

TNIT-IID

Cast Irons and Steels: Smucnoe and properties of White Cast iron, Mallesble Cast iron, prey cast iron,
Spheriodal praphite cast iron, Alloy cast irons. Classification of stesls, sowchare and properties of plain
carbon steels, Low alloy steels, tool and die steals.

TNIT-IV
Heat treatment of steels: Stages of heat mesment and cooling methods. Annealing nomalizine,
Hardmmg,.I'I'Idlagrms. tempering, Hardenability, surface - hardenine methods

Powder Metallurey: Deﬁmu.un,%ieﬂmds.m’pm&cumofnr{a]pandm Stages Im powder
mefallurgical components preparation, Desipn considerations.

TUNIT-V

Aluminum and Titaniom: Clzssificanons, Soocnre and properies.

Mechanical Properties amd Testing: Types of properties, Hardness Testing: -Fockwell Brinell and
Widkers, Toughness Testing: Charpy V-Motch, Izod tests, creep, fatizne tests.

ADITYA INSTITUTE OF TECHNOLOGY AND MANAGE MENT, TEKRALT Pame 61
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TEXT BOOES:
1. Infroduction to Physical Metalhogy | Sidney H Avener,
2 Elements of Material science / V. Bshghavan

EEFERENCE BOOES:

1. An introduction to Metalbarzy , sir Alan Cottrell | second edition universities press (India)
private linyited

2 Enginesting materials and metallorzy B K Bajpat’ 5 Chand

3. Soience of Enginesring Materials / Azarwal
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IC ENGINES
Suobject Code: 1EMET20E Internal Marks: 40
Credits: 2.0 External Marks: 60

COURSE OBJECTIVES:
* To leam the testing and performance of different IC engines.
* To leamn sbout air cycles and their snalysis.
& To leamn shout working and operaton of different air compressors.

COURSE OUTCOMES:

Om cormpletion of this course, smdents should be sble o

CO 1. Analyze sir standard fuel air and acmal air cycles in terms of various lesses. Understand
consiructon, working and mechanicm of engine subsystems.

C0 2. Desaibe combustion processes ooouming in 51 and CT engines. Identify the factors affecting

CO 3. Caloulste engine performans e using vanous paramsters and heat balance sheet.

CO 4. Detenmine exhaust gas emissions from 51 and CT engines.

C0O5 Explam opersting and working principles of rotary, reciprocating and axial flow conmpressors.

TUNIT-I

CLASSIFICATION OF IC ENGINES: Classification baszed on fiel, working cycle, method of fiel
spply. Ieniton and Governing. Scavenging of two stooks engines. Foel — mir cycles & acual air cycles
FUELS: Calmilation of Calorific value of fuels, Stoichiometmic air required — Conversion of volumedric
1o mass snalysis and vice-versa — Flue gas analysis, OFSAT apparams.

UNIT-I

Spark Iznition Engines: Flame speed-affect of tarbulence and other parameters. Nommsal and sbnormal
combustion Awnto ignifion snd Pre izmition. Fuel requirements, knock ratings, combustion charmbers.
Carbaretion-mixiure srength requirements. Simple carburettor-limitations, coMpencabing ATENIEmMends,
Gasoline injection systems.

Compression Izmition Systems: Low and high speed types Air utilizaton and ouwtput. Combustion
process-Ignition delsy. Enocking and effect of varisbles. Fuel requirements snd rating. Combustion
chambers. Fuel injection systems. Wankel enzine.

UNIT-II

Performance of IC Engines: Measurement of engsine power, analysic of engsine performsnce. Factors
effecting efficiency and power, heat loss, pumpins loss. Geometry, Speed, AirFuel ratio. Heat balance
test. BIS standards for testing and ratng.

UNIT-IV

SI and CT engine emissions. Hammful effects. Emizsions measurement methods. Methods for conrolling
emizsigns. EURO and BHARAT amission norms.

Altemate Fuels For IC Engines: Meed for use of alternate fiuels. Use of alcobol fisels. Biodiessl Biogas
and Hydrogen in engines.

ADITYA INSTITUTE OF TECHNOLOGY AND MANAGE MENT, TEKKALT Pag= 71
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TUNIT-V

ATE COMPEESSORS:

Reciprocating Compressors: Principle of operation, Work required Isothermal efficiency, Volumeiric
effidency — Effect of clearance, Stage compression.

Eatary Compressors: Foots Blower, Vane sealed compressor — mechanical detsils and principles of
working, efficiency considerations.

Amial Flow Compressors: Mechamical details snd principle of operstion — Velocity mangles and energzy
transfer per stage — Degres of reaction, Work done factor, tsenmopic efficiency.

TEXT BOOES:

1. Ganesan V., Internal Combustion Engines, Tata McoGraw Hill Publishing Compary, 2007.

2. Mathor, M L., and Sharma, B.P., A Cowrse in Internsl Combuastion Engines, Dhanpat Fal and Sons,
2008

BREFERENCE BOORS:

1. Thermal Enginesring, P.L Ballaney, Fhanna Publications,

2 Infemal Combuston Engine Fimdamentals, John B Heywood, MoGraw Hill Publications,
3. A Course in Thermal Engineening, 5.C. Arora, 5. Doomikumdwrar, Dhanpat Fai Publications,
4. John, B H , Infernal Combustion Engine Fumdamentals, MoGmaw Hill, 1988
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MANTFACTURING TECHNOLOGY - IT

Suobject Code: 13MET311 Internal Marlcs: 40
Credits: 3 External Marlks: 60
COURSE OBJECTIVES:

* To provide basic knowledze on different machines like lathe, shaper, and planner.
* To provide clear mformation on ootting tool Feometry.
* To provide basic concepts of measmements by wsing different techmiques

COURSE OUTCOMES:
Om commpledon of this course, smdents should be able o
»  Assess machinsbility of different materials using specific outting forces and surface finish.
Explain theory of metal cuting incloding catting tool geometry, matenals, life and wear.
* Desmibe basic parts and vanous operstions performed on lathe Explain the mechsnisms wsed
variens specizl purpose lathes
# Disruss parts, working principles, operations and spplications of shaping, slotting, planning,
milling, drilling, broaching and srinding machines.
» Explain gesr cutting, gear forming, gear generation, gear shaping snd gear hobbing.
* To gain knowledsze in messoning techniques and instmoments, limits and limit gauges, go and no-
go gauges, and some of the zanges used in inspecion of mechanical parts in Industry.

UNIT-1

THEORY OF METAL CUTTING: Inrodwction, Material remorval processes, Types of machine tools
— Theory of metal outting, Custing tool geometry, Chip formation — Ovthogonsl ootting, Mearchant's

Force diagram — Cutting tool materials, Tool wear, Tool life, Surface fimish — Csting fluwids.

TUNIT-II
CENTERE LATHE: Constructional festures, Variows operatons, Taper mming methods, Thread oofting
methods — Spedal attachments, Machining time and power estimation.

SPECIAL PURPOSE LATHES: Capstan and naret lathes, Automats, Single spindle Swiss type,
Anmomatic soew type, Multl spindle, Turret Inderding mechsnizm, Bar feed mechamiom.

TUNIT-IIT

EECITFROCATING MACHINE TOOLS: Shaper, Planer and Slotter.

MILIING, DEILITNG AND ATTTED OQOFERATIONS, BROACHING: Types, Milline cufters,
Operations, Indexing — Hole making, Dmilling, Quill mechanism Fesming, Boring, Broachine machines,
Broach constmuction, Push, Pull, Surfsce and Contimnous Broaching machines.

TNIT-IV

ABRASIVE FROCESSES AND GEAR CUTTING: Abrmsive processes, Grnding whesl
Specifications and selectiom, Types of prinding process, Cylindrical pnnding, Surface prinding,
Cenireless prinding — Honing, Lappine, Super finishing, PohshmgandBufEn; Abrasive jet machining,
{(Fear cutting, Forming, (Generation, Shaping, Hobbing.
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UNIT-V

SYSTEMS OF LIMITS AND FITS: Intoduction, Mommal size, Tolersnce limits, Deviations,
Allowance, Fits and their types, Unilateral and bilateral tolerance system. Hole and shaft basis systems,
Interchangeability and selective assembly.

LINOT GATGES: Taylor's principle — Desizn of go and no-go gsuges, plug nng, snap, gap, tapes,
profile and position gauges.

TEXT BOOES:

1. A Textbook of Production Technolegy: Mamifachoring Processes by P C Sharma Published by 5
Chend & CoLswd.,, India

2 A Tedbook of Production Engineering, By P C Sharma, Published by 5 Chand & Cio Ltd, India

3. Prodnction Technology, B E Jain 5.C. Gupta, Ehamms Pulb.

REFERENCES BOOKS:
1. Workshop Technolozy Vol-IL B.5. Raghmwanshi, Fhamna Pub.

3. Matal Csting Principles, Milton C Shaw, CES Pub.

3. Metal Crsting and Machine Tools, Geoffrey Boothroyd, CRC Press.
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DESIGN OF MACHINE MEMEERS - T

Suobject Code: 15MET314 Imternal Marks: 40
Credits: 3 External Marks: 60
COURSE OBJECTIVES:

» To design piston mnd cylinder for IC engine and analyze stresses in thick cylindrical shalls.

» To desizn the dimencions of connecting rod and crankshaft that can sstain vanous leads.

» To design powser transmission components like flat & v-belts, ropes, pulleys for belt and
Tope drives.

» To desizn major dimensions of spur and helical gears for dynamic loads, bending strength
compressive srensth and wear.

#  To dasizn journal, ball and roller bearings with adequate bearing life and heat dissipation

COURSE OUTCOMES:
Om completion of this course, sudents should be able o
» Desizn piston and cylinder for IC engine and analyze sresses m thick cylindrical shells.
» Desizn the dimensions of connecting rod and arankshaft that can sostaim vanous loads.
» Desizn power mansmission components like flat & v-belts, ropes, pulleys for belt and rope
drives.
»  Desizn major dimensions of spur and belical gears for dynamic loads, bending sength
compressive srength and wear.
* Dasizn journsl, ball and roller bearing: with adequate bearing life and heat dissipation.

TNIT-I
DESICGN OF THICK PEESSURE VESSELS: Thick cylinders-Prin- Lame's equation, Cylindsrs
with external presswre, compound cylinders, Thickness of cylindrical shells.

DESIGN OF CYLINDER AND PISTON: Cylinder wall, Cylindsr head Smds for cylinder head
Prston head prston rbs and cup, piston rings, Piston barrel, Piston skirt and Piston pin.

TNIT-I
DESIGN OF CONMECTING FOD: Buckling of commecting rod, cross-section of connecting rod,
Big and small end bearings, Big end cap and bolts, check for whipping stress.

DESIGN OF CEANKSHAFT: Cenwe crankshaft at TDC position, Centre crankshaft st angle of
maximm forgue, Side crankshaft at TDWC position, Side crankshaft at angle of metnmm torque.

TNIT-II

DESIGN OF POWEER. SCREWS: Desizn of Soews — Squars, ACME, Bufiress Soaews — Diesizn
of Mut — Compomund scew, Differential screw, Ball screw, possible fuilures — Crerhanling and self-
locking screws — STesses in power soews —Desizn of saew jack.

DESIGN OF BELT AND ROPE DEIVES: Selection of Sat belts, Pulleys for flat belts, Amms of
cast iron pulley, Selection of V-belts and V-grooved pulley, Consouction of wire rope, Stresses in
wire ropes, Fope sheaves and dums.

. _ @ ]
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UNIT-IV
DESIGN OF SPUR GEAR DRIVES: Force anslysis on spur gear tooth Gear blank desigm
module and face width, Beam strength of gear tooth, Effective load on gear tooth, Estimation of
module based on besm swength Wear sirength of gear tooth, Estimation of module based on wear
smength,

DESIGN OF HELICAL GEAR DREIVES: Force analysis on helical gear tooth, Beam strength of
helical gears, Effectve load on gear tooth and Wear strength of helical gears.

UMIT-V
BEARINGS : Types of Journal beanngs - Lubrication - Bearing Modnhus - Fall and partial
bearings -Clearance raic - Heat dissipation of bearings, bearing materials - journal

bearing desizn, Petmoff equation - Ball and roller beanngs - Static loading of ball & roller
bearmgs, Bearing life.

TEXT BOOES:

Machine Design. V.B. Ehandari, Tata McGraw Hill Publications,

Machine Design BS. Ehummi, 5. Chand Poblications,

Machine Diesizn Diata Book, 5. Md. Jalalnddm, Amiradha Pablications, (Permitted for Exam)
Maching Design Diata Book, WV B. Bhandsri Tata MoGraw Hill Publications, (Fermitted for
Exam)

el

REFERENCES BOOKS:

1. Machine Desizn, Schaum Series, Tats McGraw il Publicstions,

2 Machine Design, Joseph E. Shigley, McGrew Hill Publicetions,

3. Machine Desizn, N.C. Pandya and C.5. Shaw, Charotar Publications,
4 Machine Design, 5 Md. Telslnddin, Amradha Publications,
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HEAT TRANSFER
Sobject Code: 16AE4027 Intermal Marls: 30
Credifs: 3.5 Externmal Marls: 70

COURSE OBJECTIVES:
= To provide knowledze on modes of heat ransfer like conducton, comection and radiaton.
» To provide knowledze on different coordinate systems nsed in heat transfer.
= To provide knowledze on emizsivity and absorpivaty.

COTURSE OUTCOMES:
Cm completion of this course, stadents sheuld be able to
= Derive gensral heat conducton equation in cartesian, cylindrical and spherical coordmates.
Determing heat condocted throush both simple and compesite plane walls, cylinders and

spheres.

= Determing heat conducted throngh simple shapes with infernal heat generation, and threngh
various kinds of fins. Determine wansienf unsteady femperatare distribution for simple

» Determing heat convected in forced convection of both external and internal flows, Laminar
and nurbulent flows.

= Detarmine heat coovected in mabaral convection for flow over a plate. Understand and solve
problems in pool boling and condensation Perform heat exchanger amalysis and desizm
using LMTD and NTU methods.

= Apply vanons mdiation Laws, compute shape factors for simple confiprations, use elecimical
analogzy for mdiation problems and desizn radiation shislds.

UNIT-1
Modes of Heat Tramsfer: Basic concepts. Mechanizms of heat mansfer: Conduction, Comvection.
Tadinri

C-un.d.u.cﬁi.m-l: Fourier law of conduction — Geperal differential equation of heat conducton in
caresian and cylindrical coordirates — Conduction through plane walls, cylinders and sphenical
systems — Composite systems.

UNIT-I
Conduction-II: Conduction with mfernal beat generation — Extended surfaces - Unsteady heat
conduction - Luomped anakysis — Use of Hetslers chart.

UNIT-III

Forced Convection: Basic Concepts, Heat ransfer coefficients, Types of convection — Dimensional
amatysis — Boundary layer concept — Forced comvection of external flows, flow over plates, cylinders
and spheres — Imfernal flows, Lamimar, Tuorbolent Combined lamimar and turbulent — Flow over
bank of tubes.

UNIT-IV

Natoral Comvection: Free comvection, Flow over Vertical plate. Horizooml plate, Inclined plate,
Cylmders and Spheres.

Bailing & Condensation: Boiling. Pool beiling, Fegpimes of pool boiling — Flow boiling. Nussels
theary of condenzation — Camrelations in beiling and condenzation

- ]
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Heat Exchamgers: Types of heat exchanpers — Heat exchanger apalysisz LMTD method NTU
Effactivensss method — Owerall heat transfer coefficient, Fouling factor.

UNIT-V
Radiation: Basic concepts, Laws of radiation: Stefan-Boltzman law, Eochoffs law — Black body
radiation. Grey body radiatdon — Shape factor alz=bra, Elecirical analogy — Fadizton Shislds.

TEXT BOOES:

1. Fundamentals of Engineering Heat and Mass Transfar, B.C. Sachdeva, New Age Pab.
1. Heat Transfer, Yimus A Cengel, McoGraw Hill Pub

3. Heat Transfer, FLK. Rajput, 5. Chand Pab.

4. Heat Transfer Databook, C P Kothandaraman Wew Age Pub. (Permitted for Exams)

EEFEEENCE BOOES:

1. Heat Transfer, PE. Nag, Tata MoGraw Hill Pub.

1 A Course in Heat & Mass Transfer, 5.C. Arora, 5. Domkundwar, A V. Dombunderar,
Dhanpat Fai Pub.

3. Heat Transfer, JP. Holman, McGraw Hill Pub.
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PRODUCTION FLANNING AND CONTROL

Sobject Code : 16ME4034 Intermal Marls: 30
Credits: 3.0 Extermal Marks: T0
COURSE OBJECTIVES:

= Tounderstand production systems and their charactenistics.

= To evaluate types of forecasting fechniques and to compars qualitative and quantiative
methods.

= Tounderstand material requirement planning procedures.

= To apply azprezate plmning srategies.

= To describe routing procedore and scheduling policies & techmimaes.

COURSE OUTCOMES:
Cm completion of this course, shadents should be able to
= Desribe the objectives and functions of PFPC and the types of production. Evaluate different
rypes of forecasting techniques.
Apply aggregate planning strategies. Discuss Ime balancing and planning methods.
Evahate MEP and JIT systems against mraditiomal imvenfory ceafrol systems.
Apply scheduling nedmu:jms to production systems.
Ciraw route sheets. Explain activities of dispatching and expediting.

UNIT-I

Introduction to PPC and Forecasting: Definition, Objectves, Functions of Production Planning
and Commal, Types of Production  systems and their Chamcteristics, Comparison between
Producton Planning and Production Contrel, Orzanizaten for PPC.

Forecasting: Introduction, Long-term and Shor-term Forecasting, Classification of Forecasting
Methods, fudgmental Techniques, Time Saries analysis, Moving Average Forecasting. Exponential
Smoothing Method, Casual Forecasting Method,

UNIT-II

Planwing: Capacity Planning Factors Infleencing Effective Capacity, Aperegate Planming
Smategies and Costs.

Assambly Line Balanring, Master Production Schedule. Functions of MPS, Preparation of MBPS.

UNIT-III

Planming for Materials Fequirement: Inventary mana gement, Functions of imvenfores, Effect of
demand on Inventory stock, Determination of E.0.(}. and economic arder quantity and Economic Lot
size, Inventory control systems : P-System and (-System, ABC analysis.

MEE, MEP T, Concept of IIT, Basic Elements of JIT, Benefits of ITT, KANBAN System and
Tmplementation of TT.

UNIT-IV

Product and Service Reliability: Inroduction, Definifion and Meazures of Feliabilny, Feliability
Dismbutions, Reliability of a System with Component in Series, Paralle]l and Combmed Series,
Failure, Maintamability, Avatability, Beliability Life Testing.

Business Process Fe-engimeering: Definifion and Characteristics of BPE. Need for BPE. Steps
mvolved in BPE.

- ]
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UNIT-V:

Fouting, Dispatching and Expediting:

Routing Definition, Foudng procedure, Factors afecting routng procedure, Foute sheet, Bill of
matsrial

Dispatchimg: Activities of dispatcher, Dispatching procedure.

Expediting: Definrtion, Feasons for existence of fimction, Types of expediting. Applicatons of
computer in production planning and contral

TEXT BOOES:

b

Industrial Enginesring and Production Management, Martand Telsang, 5. Chand Publications.
Operations Management — Desien, Planning and Cootrel for Mamfactornns and Services, JTames.
B. Dilwaorth, McGraw Hill Infernatsonal Poblications.

EEFERENCE BOOES:

.l
&

i

. Modem Production / Cperations Management, Elwood 5. Buffa, Fakesh K Sarin, John Wiley
Publications.
Production Planning Confrol and Industrial Management, K. C. Jain, L. M. Azparwal, Eharma
Publications.
Theory and Problems in Production & Cperations Management, 5. M. Chary, Tata MoGrw Hill
Publications.
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3D MODELLING LAN MANUAL

ADITY A INSTITUTE OF TECHNOLOGY AND MANAGEMENT, TEKKLAT
(ALUTONOMOUSE
B, Tosch (Mechanical Engimeorisg)
A0 MODELING LAB

COURSE OBJECTIVES: —e
+ To peoeide | bedpe of modeling wools for o timyg solid and surface mosdels
+  To provide knowledge o differcai CAD Sofiware.
COURSE OUTCOMES:
O comglethan of this coumse, stedents sbould he able o
0L Design 0 midels using opertions like exinds, mvolve, shell, sweep cle.
C02, Design A0 mesdels wsing festurcs like move, paiters, mirmor, fillet, chamier e
D03 Create 20 surfaces using simple surfacing opesalbons

CiML Assembile individual 30 components using varings assembly cossimims.
CO8, Daft 30 mexdels wcreate 20 devwings incloding various views.
{. 30 Parl modelking — Exrusion, Cmhole, Swecp, Draft, Loft, Blend and Rib,
2. Ediving - Marve, Patem, Mirnor, Rousd and Chamfier
3. Comversion of 30 salid model to 20 deawing - Different views, Secilons, Isometric view

und Dimeasioning

4. Introduction 1o Surise: Modelling.

5, 30 modelling of machine elements like Flanged compling amd Screw |ack,

&, Assembly Drawing (Using Application Packages)
Parls drawing and prepamtion of sssemshled views given pan deiails for compoeests
fallowed by practicing the same using CAD packapes,

7. Suggesed Assemhlies: (any 3)
Shofl cowplings — Flummier biock = Screw jack — Lathe Tailsack — Universal Joint -
Machine Wice - Staffing hox — Safery Valves - Mon-requm valves — Coanecting rod — Pisbon
asdl crank shafli — Mulli plsc ¢lutch - Preparatmom of Bill of inls and tok dutn
sheel

Note: Use any of following modeling softwares: CATIA, UNIGRAFHICS NX and

SOLIDWORES.

Mechanical Engineering Deparment
ADFTTA INSTITUTE (F TECHNGLOGY AND MANA GEMENT, TEEKALI

Pages
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PR S R COMPUTER ADED ENGINEERING LA MANUAL
ADITY A INSTITUTE OF TECHNOLOGY AND MANAGEMENT, TERKKLAL
(AUTONOMOLU 5)

B. Tech iMechonics] Engineering)

CAELAR

COURSE OBJECTIVES:

#  To purform finfie clemenl amadysis on varions componenis and streciuml elements and find the
defleciinns and siresces for diffenem nading conditions,

*  Tocakeulate the satum| frequencies and foreed resposse for 21D and 30 strochores using FEA

*  Toskmilate the 1ol path of culting ioal on the woek picce in computet asded manufacioring.

*  Togenerme NC progeam on verifcation of nool path for simple components: in turnisg snd
miHimg.

COURSE OUTCOMES:
O completion of this courwe, stedenis should be able o

U0 1. Deermine deflecisons and siresses m 1D & 0 bars, trosses, amd beams; asd o 200 plase
stngss, plane siomin, axisymmelsic models by conducting stalic FE analysis.

C0 L Determice deflections and stresses in 300 hadics, 30 shell composents by condecting stmic FE
annlysis.

OO 3 Estinaee nataral freguencics snd mode shapes, harmonse response of 20 beams using FEAL

G0 4. Conducs sieady siato thermal asalysis on 23 and 30 modeks,

OO 5 Devilop NC program fo croate simple -components on NC lobe and mill in 2 CAM packape.
Simulase the tnal path snd check for errars in virlem] mansofsciring esviromme m.

L. Imtroduction to finite element onalysis packages ANSYS or NASTRAN
2. Stalic Apalysis of beams and trusses,
b, Static Analysis of 20 and 30 models
c. Modal Analysis of 20 and 30 neodels
d. Harmonde Analyais of 20 and 30 models
€. Thermal analysis of 21 and 30 madeis,
1. Toal Path Simulation and NC Code (Generathon
NC Code generation using CAD ! CAM software - Posi processing for standand CNC
Controls for any of FANUC, Siemens, Hiedenbain ete.

CO-FO-PS0O Mapging
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col = ol - e | 1 I 1 3
cog FEIEE EEEE R 1 1 I |
oo rlals|x(as 1 1 {1 - Rl S
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Lo v e I 1 1 |-t z | | =
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COURSE OBJECTIVES & COURSE OUTCOMES

COURSE OBJECTIVES:
¥ To understand metallographic structures,

COURSE OUTCOMES:
Ou comypdction of this courac, studonts should be able te
# Determine metallographic structure for pure metals, cast irons, mild steels, alloys.
# Interpret effect of heat treatment on hardness of steels measured using Jominy End Cuench
Test.

CO& PO MAPPING
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ADITYA INSTTITUTE OF MECHANICS OF SOLIDS LAB

PECHRNOLOGY AND MANAGEMENT

ADITYA INSTITUTE OF TECHNOLOGY AND MANAGEMENT, TEKKLAI
{AUTONONMOUS)
B. Tech (Mechanical Engineering)
MECHANICS OF SOLIDS LAB

COURSE OBJECTIVES:
* To understand different material testing techniques.
" Tu Nnd hurdness, tension and comprestion Sttength of mven specimens.

COURSE OUTCOMES:
On completion of this course, students should be able to

CO3. Test mechanical propemes of given dpécimén using tension test, compression test,
bending test, shear test on universal testing machine,

CO4. Grade the specimen by conducting Izod and Charpy impact strength, Brinell and
Rockwell hardness tests.

COS5. Compute spring stiffhess by measuring spring deformations for applied loads.
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e e, pin-jointed, , perfect trusses by method of joints and method of sections.
smlply supported trusses

o To study about propped cantilever beam which include analysis of propped cantile
 central point load, eccentric point load, and number of point loads, Shear force and b
diagrams

« To study about the Fixed Beams statically indeterminate beams with U.D.L, central point loa
point load, number of point loads, Shear force and bending moment diagrams.

* To study about the continuous beams which include Clapeyron’s theorem of three moments,
continuous beams with constant moment of inertia with one or both ends ﬁxed-oontmuous beanfs
overhang, shear force and bending moment diagrams. :

e To study about the Theorems relating to elastic structures, Principle of virtual work, Stram energy in
elastic structures, complementary energy, Castigliano®s theorem, Betti“’s and Maxwell*s reciprocal g
theorems.

o To study about the concepts Principle of virtual work and Castigliano®s theorem, Deflection of

determinate pin jointed trusses and rigid jointed frames by principle of virtual work, Strain Energy and
Castigliano™s theorem

&
‘F

o

COURSE OUTCOMES:

Students will get ability

® Analyze simply supported and cantilever pin jointed plane frames using various methods.

e Analyze propped cantilever and fixed beams for various loads.

¢ Analyze continuous beams by Clapeyron’s theorem for different support and loading conditions.

» Analyze Theorems relating to elastic structures,Castigliano™s theorem, Betti"'s and Maxwells reciprocal
theorems.

o Analyze Principle of virtual work (unit load method) and Castigliano™s theorem, Deflection of determinate
pin jointed trusses and rigid jointed Strain Energy and Castigliano™s theorem.

UNIT -1 2
Static and Kinematic indeterminacy of beams, frames, trusses %
Analysis Of Pin Jointed Plane Frames: Determination of forces in members of plane, pin-jointed, pe
trusses by ( i ) method of joints and ( ii ) method of sections. Analysis of cantilever and simply supp
trusses

UNIT -11

Propped Cantilever Beam: Analysis of propped cantilever beam with U.D.L, central pe
point load, and number of point loads — Shear force and bending moment diagrams.
MMM@MWMWUDLMM a
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od and Castigliano’s theorem- Determination of Deflection of determina
ted frames
3
eﬂ Books: 4
l Analysis of Structures-Vol I &Vol Il by V.N. Vazirani&M.M.Ratwani, Khanna Publlcan n

2. Basic structural Analysis by C.S. Reddy, Tata Mcgrawhill, New Delhi &

3. Comprehensive Structural Analysis-Vol.I&2 by Dr. R. Vaidyanathan& Dr. P.Perumal- Lax i
pvt. Ltd., New Delhi ‘

4. Theory of Structures by S.Ramamrutam.

5. Structural Analysis by R.C.Hibbeler 8th Edition

Reference Books: . E
1. Mechanics of Structures by S.B.Junnarkar, Charotar Publishing House, Anand, Gujrat

Theory of structures by Timoshenko

Theory of Structures by Gupta, Pandit& Gupta; Tat Mc.Graw — Hill Publishing Co.Ltd.,
Theory of Structures by R.S. Khurmi, S. Chand Publishers

Strength of Materials and Mechanics of Structures- by B.C.Punmia, Khanna Publications, :
Introduction to structural analysis by B.D. Nautiyal, New age international publishers, New

v s W
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y’s law, permeabﬂlty laboratory determmatlon of coeffici“ N
systems. seepage through soils which include 1-D,2-D,
uick sand condition and seepage through soils.
‘study about stress distribution in soils which include Boussinesq’s and West
A point loads and areas of different shapes, Newmark’s influence chart
. ‘% to study about compaction which include mechanism of compaction, factors aﬂ'ectm'
‘compaction on soil properties, field compaction equipment, compaction control consol .
include stress history of clay; e-p and e-log p curves, magnitude and rate of consolidati
,Terzaghi’s theory and Theory determination of coefficient of consolidation from laboratory tests
¢ to study about shear strength of soils, Mohr ,Coulomb Failure theories, types of laboratory s
tests, strength tests based on drainage conditions , shear strength of sands, critical void r
liquefaction, shear strength of clays

Course OQutcomes:

Students will get ability:
« Explain soil formation, volume-weight relations, index properties and classification of soils.
e Describe permeability and seepage of soils
o Compute stress distribution in soils with different loading conditions using Boussinesq’s and Wester

gaard’s theories

e Describe compaction and consolidation of soils
e Determine shear strength of soil by various theories and laboratory tests aa

UNIT- I
Introduction: Soil formation and properties — soil structure and clay mineralogy — Adsorbed water —

Vollmewlauonshlp — Relative density.
! of soils: Grain size analysis — Sieve and Hydrometer methods — consistency li

| flow of water through soils —
m capillwz;e w s Darcy’s law-




- '-Tlab'e;ra'tory compaction tests (Heavy and {Jghta
pg:ertieé _ Field compaction Equlpmﬁ;l;l 2 iC::g[)cht:elc:} =
R U ] etlog p curves — magmituce B
- d bisto ti ; c(l)?:o:i%;gﬁtigilfsolidation from laboratory tests.
ry determination ,=

soil p

PR 's;ngth of soils : Mohr — Coulomb Failure theories — Types f’f lab"Fg“I’g .s“e"ff" 3
PR Goedion drainage. conditions — Shear strength of sands — Critical Void Ratio = Liqu
strength of clays

Text Books: : :

1 Basic and Applied Soil Mechanics by Gopal Ranjan &ASR Rao, New age International Pvt,_-‘i’
Delhi, Third edition, 2016 ; o

2. Soil Mechanics and Foundation Engg. By K.R. Arora, Standard Publishers and Dlstnbut'ors,-*

3.Soil Mechanics and Foundations by B.C.Punmia, Ashok Kumar Jain and Arun Kumar Jain, L
publications Pvt. Ltd., New Delhi, Sixteenth edition, 2017.

4. Principles of Geo technical Engineering by B. N. Das and K.Sobhan, Cengage India
" Ninth edition, 2017

References:

1. Geotechnical Engineering by C. Venkataramiah, New age International Pvt . Ltd, ( 2002).

2. Soil Mechanics — T.W. Lambe and Whitman, Mc-Graw Hill Publishing Company, Newyork.
3. Geotechnical Engineering by Purushotham Raj 3

4. Fundamentals of soil mechanics by D.W.Taylor

5. geflgl?chnical Engineering by Manoj Dutta & Gulati S.K — Tata Mc.Grawhill Publishers New
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e ext Books: q
1. CE.G.Justo& A. Veeraragavan§.
2017. e, e
2. LR Kadiyali and Lal “Principles & Prac

1 and bituminous mix design.

Edition, 2004. 5
= 3, V.N.Vazirani and S.P.Chandra, “Transporta
v I T b
Reference Books: .
oL N = 1. S.P.Bindra, “Highway Engineering” Dhanpat Rai
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highway. 1997.
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llution—Definitions, Scope, Significance and Episodes, Air Pollutants — Measurement
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M.TECH.: Structural Engineering




indeterminacy, Applications of principle of virtual work
To study Force methods, Displacement Methods. i
To study Matrix concepts and coordinate systems & element and structure stiffness
To study Matrix analysis of structures with axial elements of Plane trusses, Space tru
different degree of freedoms. £
* To study Stiffness method, development of grid elemental stiffness matrix, ide
beam stiffness solutions, curved beam element stiffness matrix.
* To studyFlexibility method for fixed and continuous beams.

COURSE OUTCOMES:

® Analyze Basic concepts in structural analysis

* Analysis the skeleton structures using Force methods, Displacement Methods

¢ Study Matrix concepts, coordinate systems, Contra-gradient principle.

* Study& Analyze Matrix analysis of structures with axial elements with different degree of
freedoms.
Analyze the beams and grids by Stiffness method&Matrix applications.
Analyze the beams by Flexibility method&Matrix applications.

UNIT-I

Basic concepts in structural analysis:

Structure -structural elements, joints and supports, stability, rigidity and static indeterminacy,
kinematic indeterminacy;

Loads-direct actions, indirect loading;

Response -equilibrium, compatibility, force-displacement relations;

Levels of analysis; analysis of statically determinate structures (trusses, beams, frames);
Applications of principle of virtual work and displacement-based and force-based energy principles;
deriving stiffness and flexibility coefficients.

UNIT-II

Analysis of indeterminate structures: Force methods: Statically indeterminate structures (method of
consistent deformations; theorem of least work). Displacement Methods: Kinematically
indeterminate structures (slope-deflection method; moment distribution method).

UNIT-III

Matrix concepts and Matrix analysis of structures: Matrix; vector; bmcmmowmmmk,
solution of linear simultaneous equations; eigenvalues and ei genvectors.

Introduction; coordinate systems; displacement and force transformation matrices;

Contra-gradient principle; element and structure stiffness matrices;

Element and structure flexibility matrices; equivalent joint loads; stiffness and flexibility approaches
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Students will get ability
* To study A brief history of F.EM. Need of the met
‘Compatibility, Strain displacement relations.

* To study and use Theory relating to the formulation of the fini
Stiffness Matrix and Element Load Vector.

* Tostudy Application to Structural Elements, Galarkin Method, Interpolation Fu

* To study isoparametric formulation, different types of elements and its
functions.

* To study solve continuum problems using finite element methods into CST,Rectangular and

Quadrilateral elements. B

® To study Axi — symmetric element stress analysis and its computations.

COURSE OUTCOMES:

Students will get ability

CO 1: To learn A brief history of F.EM. Need of the method, Equations of equilibrium,
Compatibility, Strain displacement relations.

CO 2: To learn and use Theory relating to the formulation of the finite element method, Element
Stiffness Matrix and Element Load Vector.

CO 3: To learn Application to Structural Elements, Galarkin Method, Interpolation Functions.

CO4: To leam isoparametric formulation, different types of elements and its interpolation
functions.

CO 5: To solve continuum problems
Quadrilateral elements.

CO 6: Tohmm-smmwicdmmmanﬂyﬁsmdhwm

using finite element methods into CST.RM;“_




lements — Element Stiffness Matrix, Element Lo
lation of the finite element method, Matrix boundary condi ’
- trusses under axial forces. 1 g
3. Method of Weighted Residuals — Galerkin Finite Element Method, applications to
Structural Elements, Compatibility and completeness Requirements, Polynomial Forms and
Applications. "fg
4. Types of Elements — Different Types of elements and its shapes with Interpolation
functions, Triangular Elements, Rectangular Elements, Three — Dimensional Elements,
Isoparametric formulations.

5. Application to Solid Mechanics — Plane Stress, Plane Strain, CST Element, Rectangular
Element, Iso parametric formulation of the Quadrilateral element.

6. Axi - Symmetric Elements — Axi — Symmetric Elements Stress analysis, Stress and Strain
Computations,

TEXT BOOKS:

1. Finite Element Method in Engineering, Belegundu A.D., Chandrupatla, T.R., Prentice Hall India,
1991.

2. Finite Element Analysis , P. Seshu., PHI Learning Private Limited, Delhi, 2013..
3. Finite Element Methods in Engineering, Singiresu S. Rao, ELSEVIER, 5™ Edition.

REFERENCES:
1. A First Course in the Finite Element Method, Daryl L. Logan, Cengage Leaming, 5™ Edition,
2012.
2. An Introduction to Nonlinear Finite Element Analysis, J N Reddy, Oxford University Press, 2™ :
Edition, 2015.
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L Determine

'OMES: i
Atterberg’s limits and differential free swell for cl:

2. Determine relative density, dry density and moisture content in-
by core cutter, sand replacement and compaction tests. P
3. Determine permeability and analyze coarse and fine grained soils in the lal or
4. Determine shear strength and shear strength parameters by vane shear, tri-a .
shear and unconfined compression tests in laboratory. o
5. Determine CBR value, consolidation settlement and swell pressure in laboratory. & =
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o study how to calibrate of contracte
- Triangular Notch e = P8
- 5. to study how to determine Coefficient of loss
B e contraction and friction factor. .

e 6. to study how to verify bernoulli’s equation, £ T

a7 to practice impact of jet on vanes Py ;
8. to study how to introduce concepts of fluid flow and |

machines to make the students gainful. o ’ﬁ‘
il

COURSE OUTCOMES: Students will get ability
1. to understand how to Determine discharge of flow through venturimeter and

orifice meter, loss of head due to sudden contraction & friction in pipe & verify
Bernoulli’s equation

2. to lean how to Determine Coefficient of discharge for a small orifice and
external mouth piece by a constant head& variable head method respectively.

3. to understand how to determine discharge of flow using V-notch and
rectangular notch

4. to learn how to Determine the force exerted by jet and study the efficiency of
Pelton, Francis turbines & hydraulic jump

5. to understand to Determine the efficiency of centrifugal and reciprocating

¢

U3,
)

pumps
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s including all types of buildings, irrigation
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2. To study how to determine Chlorides, iron, Dissolved Oxygen, Nitrogen, total P us I
water sample in laboratory e
3. To study how to determine and Estimate total solids, organic solids and inorganic solids in wa
sample in laboratory
4. To study how to determine B.O.D and C.0.D of waste water sample in laboratory
5. To study how to determine Optimum coagulant dose, Chlorine demand, coli form in
water sample in laboratory

i

COURSE OUTCOMES:

Students will get ability: |
1. Determine pH, turbidity, Conductivity, Total dissolved solids, Alkalinity and Acidity of water

~ sample in laboratory

2. Determine Chlorides, iron, Dissolved Oxygen, Nitrogen, total Phosphorous in water sample in

laboratory
3. Determine and Estimate total solids, organic solids and inorganic solids in water sample in |

laboratory
4. Determine B.0.D and C.0.D of waste water sample in laboratory 5
5. Determine Optimum coagulant dose, Chlorine demand, coli form in drinking water g
laboratory. sample o
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Department of Civil Engineering
AITAM,TEKKALI

List of Experiments

Water sampling methods for lab analysis (CO1)

pH Metric Estimation of Acid By Base. (CO1)
Determination of Total Hardness By EDTA Method (CO1)
Determination of Acidity Of Water Sample (CO1)
Determination of Alkalinity Of Water Sample (CO1)
Estimation of Dissolved Oxygen In Water Sample (CO2)
Determination of Turbidity Of Water (CO3)
Determination of Iron By Thiocyanate Colorimetry (CO1)
Conductometric Estimation Of Acid By Base(CO1)

. Determination Of Biochemical Oxygen Demand(CO4)
10. Determination Of Total Solids(CO3)

11. Determination Of Optimum Coagulant Dosage(CO5)

B

5.
6.
7.
8.
D)




Fluid Mechanics and Hydraulic Machinery Lab

NAME
YEAR
REGD.NO :

Department of r
Civil Engineering




stt:sdy how to calibrate of contracted ‘Rectangular
Triangular Notch
5. to study how to determine Coefficient of loss of head in a .
contraction and friction factor.
6. to study how to verify bernoulli’s equation.
7. to practice impact of jet on vanes

8. to study how to introduce concepts of fluid flow and hydraulic
machines to make the students gainful.

COURSE OUTCOMES: Students will get ability

to understand how to Determine discharge of flow through venturimeter and
orifice meter, loss of head due to sudden contraction & friction in pipe & verify
Bernoulli’s equation

2. to learn how to Determine Coefficient of discharge for a small orifice and
external mouth piece by a constant head& variable head method respectively.

3. to understand how to determine discharge of flow using V-notch and
rectangular notch

4. to learn how to Determine the force exerted by jet and study the efficiency of
Pelton, Francis turbines & hydraulic jump

5. to understand to Determine the efficiency of centrifugal and reciprocating

pumps

FM | PO | PO |PO | PO | PO | PO | PO | PO [PO | PO | PO [ PO [ PSO | PSO | PSO
pae 1 {2 |3 |4 |5 [6 |7 |8 |9 |10 |ir |az {1l
POLY sl g 2 2] -1 ]-]1 3|3 |-]2l 2 .
P2 sl a2 l2]-11]-|al3lal-1z2] 20—
B ol g a2 -] -1al3]3]-lz2] 2 N
O s a2 2]-11]-]1]3]3]-12] 2 EE

A R s e




Department of Civil Engineering
AITAM,TEKKALI

List of Experiments

1. Calibration of Venturimeter & Orifice meter (CO1) e
2. Determination of Coefficient of discharge for a small orifice by a constant head
method. (CO1) §
3. Determination of Coefficient of discharge for an external mouth piece by variable
head method. (CO2)

4. Calibration of contracted Rectangular Notch and /or Triangular Notch (CO3) -
5. Determination of Coefficient of loss of head in a sudden contraction and friction
factor.(CO1)

6. Verification of Bernoulli’s equation. (CO1)

7. Impact of jet on vanes (CO4)

8. Study of Hydraulic jump.(CO4)
9. Performance test on Pelton wheel turbine (CO4)

10. Performance test on Francis turbine. (CO4)

11. Efficiency test on centrifugal pump. (CO5)

12. Efficiency test on reciprocating pump.(COS)
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M.Tech: Thermal Engineering
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M. Tech I Semester
IC ENGINES AND COMBUSTION

SUBJECT CODE: 19MTE1D0L

COURSE OUTCOALES:

Cm complation of this course, students should be ables to

COL. Amabyze air standard, fivel air and actual air cycles in terms of various lozses. Undarstand
constroction, working and mechaniam of engine subsystems.

C0 2. Describe combustion processss goouming m 51 engines. Identify the factors affecting flame speed,
ienition lag, flame propagation and knockins.

0 3. Describe ceszes of combustion in C engne and effect of various parzmeters. Explaim diesel
l:m:h:k methods Like swirl and auto-iemition.

CO 4. Calculate Efa emtmpmﬂmmmmm

CO 5. Desari types of emizzion nome.

CO 6. Stodent should understand types of altermate fuels and its advantages over comrentional fuels.

UMIT -1
Classification: Clas:ification based oo fuel, working cycle, method of fuel supply. Ipriton and
Governmg. Scavenging of two stroke engines. Fusl — air cycles & achual air cycles and their analy=iz

UNIT -1

Spark [pmition Engines: Flame spesd-sffect of tobulence and other parameters. Nommal and abnormal
combuostion Auto igmiton and Pre ignition Fuel reguirements, kmock ratmes, combustion chambers.
Carburetion-mighore strength requirements. Simple carbagettor-linvitations, compen:ating amangements.
Gasoline mjection systems.

UNIT - ML

Compreszion Iemition Systems: Low and hich speed pypes Ajr wtilization and output Combrustion
process-Imition delzy. Enockong and effect of variables. Fosl reguirements md rating. Combrustion
Super Charzing: Types of enzine supercharging. Ergine supercharging devices. Turbo charging

UNIT-IV

Performance of IC Engines: Measnrement of engine powsr, analysis of engine performance Factors
effacting efficiency and power, heat loss, punping loss. Geomefry, Speed. Aw/Fusl mtic. Heat balance
test. BIS standards for testing and rating. Modem Developments: Winks] ensine Smatified charge engine
Droal-fuel engines. BOCTConoem

UNIT -V
Engine Emizsions: 3 and CT engine emissions. Hamnfil effect:. Emissions measuremest methods.
Bethods for controlling emissions. EUR.0 and EHAR AT emi:sion nomms.

UNIT - VI
Alternate Fuoels For IC Engines: Meed for nze of altemate fosls Use of alcobol fuels. Biodissel Biogas

and Hydrogen in enpmes.

M. Tech I Semester

TEXT EOOES:

1 Gapesan W, Internal Combustion Engmes, Tata MoGrw Hill Publishing Comparmy, 2007
1 N, ML, and Sharma, BLP, A Courze in Imternal Combustion Ensires, Dhappat Baj and Soes,
2008

FEFERENCE BOOES:

John, B.H., Intemal Combostion Engine Fundamentals, MeGraw Hill, 1988,
. IC enpmes by Byfatker and Shanma

Aghance Ersinsering Thermodynamics by Holmans,,

L b




AR-19
I-1I1

M Tech., IT Semester

ADVANCED HEAT TRANSFER
SUBJECT CODE: 19MTELNT LITT]IF] C
41 -1 3
COURSE OUTCOMES:
At the end of the courze:

CO 1. Understand pirysic: and mathematical treatment of heat and mazs ransfer.

CO 2. Apply the principles of heat transfer in the analysiz of steady md ramsient conduction problame.
C0 3. Formmiate and solve copvective heat transfer problems: for mberra] md sptereal flows.

CO 4. Anatyze fes and forced comvection profilem: mvolving complex zeomstries

C0 5. Tounderstand boundary layers and to fonmulate pool and fiow bodine corelations,

CO & Apply the concepts of mdiation heat trassfer for enclesure analysis.

UNIT- I

Brief Introduction to different modes of heat tramsfer; Conduction: General beat condoction equation-
Initial and Boundary conditions

Steady State Heat Tramsfer: Simplifiad heat transfer in ID) and 20— Fing

UNIT -1

Transient heat conduction; Lumped system amabysis- Heisler''s charts-zep mfpite solid-uze of shape
fartors in conduction - 20 transient heat conduction — problem salations

Forced Convection: Equation: of Fluid Flow — Concept: of Cootimuity, mementum equetion: —
Dierivation of Energy equation - Dimensiona] Anabysiz and Similinde

UNIT - I

External flows: Flow over a flat plate: Critical Feynolds Muamber - - Methods to determine heat wansfer
coefficient Arzlogy between heat and momentum Tansfer - Similarity Parameters - Anabytical Methods -
Exact and Imtegral methods — Intepral method for laminar heat tramsfer coefcient for different velocity
and femperature profiles. Application of empincal relation: to vamous geometries for Laminar amd
Turbulent flows.

UNIT - IV

Internal flows: Fally developed flow: Laminar heat transfer cosfficent for Constant Wall Temperature
and Corstant Heat Fhig Boundary Conditions - Hydrodynaniic and thermal entry lensths; use of empincal
correlation:. Reylolds — Caolbom Analosy - Application of empirical relations to various geometries for
Lamimar amd Turbalent flonz.

UNIT-V

Free comvection: Inteeral amaly=i: oo laminar fee comvective heat mamsfer — Different zeometries —
combined free and forced comrection

Bodlinz and condensafion: Pool Bolins-Boillme regimes-Comelations Musseli™s theory of film
condensation on a wvertical plate — Assumption: and cormelatiors of film condensation for different
SEOmeTics.

UNIT-VI

Eadiation Heat Tran=fer: Fadiant heat epchanze m grey, non-grey bodies, with transmitting, r=flecting
and absarbing mediz, specular surfaces, z2: radiation — radiation from flames.

M Tech, IT Semester

TEXT BDOHS:

I'P. Holmam, “Heat Transfer™, MWoGraw Hill Book Compamy, Mew Yok, 1590

Ipcropera and Dewtt, “Fundamentals of Heat and Mass Tramsfer”, Jolm Wiley and Sons, Mew Yook
200

Frank Exgith, “Principles of Heat Transfer”, Harper and Fow Publishers, Mew York, 1973,

Dumald (. Eem “Process Heat Tramsfiar”, Tata McGravw Hill Publishing Corapany Ltd,

Mew Delkd, 1375

REFERENCES BOOKS:

I (Cropta and Prakazh, “Engsireering Heat Tramsfer”, Mew Chand and Broz, Bgprkee (TR
India, 1506,

1 RC Sachdevs “Fimdamental: of Engineerireg Heat anpd Iz Tranafer”, Wiley Eastern
Lid , India,

Fod
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AR -19 -MBA I MBA I SEM
MANAGEMENT THEORY AND ORGANIZATIONAL BEHAVIOR

L T P C | INT | EXT
OBJECTIVES:
1. To develop an understanding of management concepts with a focus on

Management functions and its implications on Organizations.

2. To enable students understanding the importance of planning,
organizing, staffing, directing and controlling.

3. To instill the abilities of motivation, communication and leadership.

4. To Identify and properly use vocabularies within the field of
management to articulate one's own position on a specific management
issue and communicate effectively with varied audiences.

5. To Evaluate leadership styles to anticipate the consequences of each leadership
style.

6. To Gather and analyze both qualitative and quantitative information to
isolate issues and formulate best control methods.

OUTCOMES:

1. Helps the student to learn how to practice Management concepts and functions.

2. Facilitates the students to gain practical knowledge in Decision Making,
Delegation of Authority, decentralisation and departmentation.

3. Enables the students to become skilled at how to manage the conflicts and improve
the negotiation skills.

4. Specify how the managerial tasks of planning, organizing, and controlling can be

executed in a variety of circumstances.

5. Determine the most effective action to take in specific situations.

6. Emphasizes on developing analytical skills, presentation skills, problem
solving skills by discussing relevant case studies in the class room.
UNIT - 1.

Nature of Management— definitions, scope and importance — managerial roles and
functions— development of management thought - approaches to management -
Managing for competitive advantage

- the Challenges of Management.

UNIT - I1.

Planning: Nature and principles of planning - The Planning Process-MBO. Decision-
making: role significance-process-modern approaches under uncertainty. Coordination-
principles.
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FINANCIAL MANAGEMENT

L|T| P|C
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EXT

4 -1-14
SUBJECT CODE: 19MBA2001 OBJECTIVES:

40

60

To develop an understanding of Financial Management.

To provide the necessary basic financial tools for the students.

To understand the short term and long term finance needs of the organization.

To understand the practices for dividend decisions and debt management.

To understand the applications of financial planning with reference to the current
asset management.

6. To bridge the gap between theory and practice by discussing and analyzing
relevant Case studies.

AR e

OUTCOMES:

1. Help Students to learn the overview of Financial Management and time value of
money.

2. Define and describe the process and the practice of financial planning.

3. Develop problem solving and prompt decision making for long term projects.

4. Define and describe the process of dividend decisions

5. Student can able to understand effective working capital management practices.

6. Emphasize on developing analytical skills, presentation skills, problem solving
skills by discussing relevant case studies in the class room.

UNIT-I

The Finance Function: Objective: Profit or Wealth Maximization and EPS
Maximization, An overview of Managerial Finance functions- Time value of
money, present value, future value of money and the basic valuation of stocks and
bonds.

UNIT-II

Cost of Capital: Concept and measurement of cost of capital, Debt vs. Equity,
Different types of Cost of Capital, Importance of cost of capital in capital budgeting
decisions

Capital structure Decisions: Capital structure vs financial structure -
Capitalisation, financial leverage, operating leverage and composite leverage. EBIT-
EPS Analysis, Indifference Point/Break even analysis of financial leverage, Capital
structure theories.

UNIT-III

Investment decisions: Nature of Capital Budgeting decisions - techniques of
capital budgeting: Pay back method, Average rate of return and Time-Adjusted
methods: IRR and NPV, profitability index, and excess present value index.
Advanced problems and cases in capital budgeting.

UNIT-IV
Dividend Decisions: Dividends and value of the firm - Relevance of dividends, the
MM hypothesis, Factors determining Dividend Policy-dividends and valuation of
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CORPORATE STRATEGY AND BUSINESS
ETHICS SUBJECT CODE: 19MBA3001 Ll T p INT | EXT
4 | - | - 40 | 60
OBJECTIVES:

1. To understand the basics of Strategic Management concepts, research and Process.

2. To identify the External and Internal Environmental factors and relate to know strengths,
weakness, Opportunity and Threats.

3. To understand the need for types of strategies and select certain techniques to choose the
best strategy.

4. To understand the procedure for strategy implementation and select criteria for strategy
evaluation and control.

5. To understand the need and importance of Business Ethics including Marketing Ethics,
Finance Ethics and HR Ethics and relate its relevance in ethical decision making in India
and glob

6. To bridge the gap between theory and practice by discussing relevant Case Studies.

OUTCOMES:
After completion of this course, the student will be able to

1. Define Strategic Management process and explain the External and internal factors and
perform SWOT analysis.

2. Identify strategic alternatives and choose the best strategy for Corporate as well as
Strategic Business unit.

3. Implement the chosen strategy and evaluate &control the strategy for best possible
results.

4. Explain the overview of Business Ethics and its relevance in decision making.

5. Implement Marketing Ethics, Finance Ethics and HR Ethics in Business and appreciate
the relevance of personal values in the business/workplace setting.

6. Analyse relevant Case studies through Presentation and problem solving skills in the
class room.

UNIT-I

Introduction And Strategic Management Process: Concept & definition of Strategy and
Strategic Management. Decision making and Strategic Decision-Making. Strategic
Management Process- Strategic Intent- Vision, Mission-Business goals. Role of the
Manager: Role of the Strategist: Board of Directors, the CEO and Executives in
Strategic Management.

UNIT-II

Environmental Analysis: External Environment Analysis— Social, Technological,
Economical, Political, Legal, Environmental factors and ETOP. Industry Analysis and
Competitor Analysis. Internal Environment Analysis- Production, Finance, Human
Resource, Marketing, Research & Development, Organizational capability factors and
SAP. Value Chain Analysis and 7S Framework. SWOT Analysis of any manufacturing
and Service enterprise.




AR-19 -MBA Il MBA IV SEM
GLOBAL MARKETING

SUBJECT CODE: 19MBA4001 L T P C INT

EXT

4 - - 4 40

OBJECTIVES:

60

To understand the definition, nature, scope and significance of Global Marketing.

To explain various global marketing environment.

To understand the global market opportunities & research.

To explain the international product and brand management.

To discuss on global logistics, pricing and promotion in detail.

To analyze relevant case studies in every units to bridge the gap between theories and
practice.

AN e

OUTCOMES:
On completion of this course the Students will be able to
1. To Describe concept on global marketing, internationalization of business and dimension
of global market.
2. To Explain the global market environment in detail.
3. To Describe global marketing research, marketing information sources, marketing
information system, market analysis foreign market entry strategies.
4. To Explain the concept on international product and brand management.
5. To Describe on global logistics, pricing and promotion in detail. .
6. To Emphasize on developing analytical skills, presentation skills, and problem solving
skills by analysing relevant case studies in Global Marketing.
UNIT -I

Introduction to Global Marketing: Definition, Nature, scope and significance of Global
Marketing, Dimensions of Global Marketing, Domestic v/s Global Marketing, Process of
Internationalization of Business, Benefits of Global Marketing.

UNIT -li

Global Market Environment: Introduction to global environment, Social & cultural
Environment, Political, legal environment and regulatory environment, Technological
Environment, Business Customs in International Market, International market
segmentation and targeting.

UNIT -lli

Global Market Opportunities & Research: International Marketing Research, Marketing
Information Sources, Marketing Information System, Market Analysis Foreign Market
Entry Strategies — Exporting, Licensing, Joint Ventures, Strategic Alliances, Acquisitions
Franchising, Assembly Operations, Management Contracts, Turnkey Operations, Free
Trade Zones, Entry Strategies of Indian Firms.

UNIT -IV

International Product and Brand Management: Product Design and Standardization,
Developing an International Product Line, Foreign Product Diversification, International
Packaging, International Warranties and Services, International product positioning,
Product saturation Levels in global Market, International product life cycle, Geographic
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