MECHANICAL ENGINEERING

IIMTCO2 !
CALCULLUS

MECHANICAL)
Emstrisction 3 LT Hium per week
Dration of SEE 3 Houm
SEE 6 Marks
CIE 40 Morks
Credins 4

COURSE OBJECTIVES: Ths course alms tn

1. Toexplain the solutione of svwten of linear equations by Matrix Methods

1 To discuss menn value theorems

Y To expluin the Partinl Desivatives and the extreme valves of fanctions of tweo variables.
4. Toexplain the shape of curves, their arens and volumes of revalutions.

5. To discuss the convergence amd divergeoee of the serivs,

COURSE OUTCOMES: After completon of this conrse, siadent will be able to
. Apply the Muotrix Methods o solve system of linear equatioms:

[

1. Analyse the geometrical infempeetatson of Mean vnlue theorens end curvalure
¥, Determine the extreme valued of functions of bao variables,

4. Find the shape of the curve, surfice arcos and volumes of revolution.

5. Examine the convergence and divergence of infinite Scrits.

COPO ARTICULATION MATHRIX
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Muatrices: Rank of & matrix, Echelon form, consistency of linenr sysiemn of equanons, Linenr dependence snd
midependence of vectors. Eiges values, Eigenveciorns, Properics of Eigen values and Eigen vecions, Cayley
Hamilton theorem, Quadratic fonm, Reduction of quadmtic form to cananizal form by linear tramsformation, Natare
ol guadratic form

UNIT I !
Calcohes: Rolie®s Theprem, Lagrange's Mean value theoremy Cauchy’s Mean value theorem (withow proaik).
Cervoiwre, Rading of ourvwiare, Confre of curvaiuee, Evolute apd Faveluts, Envelopes

UNIT I

Fartinl Differentiatlon and lis Applications: Functions of two or more variables, Partial deryatives, Higher
order partial derivatives, Totl derivative, Differentintion of implacit functions, Jacobians, Taylor's expansion of
fnctions of tan vurables, Maxima and minime of functions of two variables,

UNIT IV
Applications of definite integrals: Curve racing of standserd curved (Caredian only), Appheations of definite
integraly 1o evalisate length of cwrves, surface aress and volumes of  revolubior.

PROFESSOR & HEAD
: Department of Mechanical Enginaer "
Chaiterma Bhavathi Institute of Technology (4) Chaltanys Gtarathl Ineilute of Tachea i
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MECHANICAL ENGINEERING

Sequences snd Seriey: Convergence of sequence and series. Tesw for convergence of seties: Comparison jest,
Hn;': vemparizon est, B Alemben's ratig et Raabe's test, Cuncliy's root e, Alicrauting senics, Leibnity’s

TEXT Bois;
L. B.S.Grewnl, “Higher Engineoring Mathematics”, 44% Edition, Khanna Publishers, 7017
2. Erwin Kreyeeig, “Advanced Engivecring Mathematics”, §o Edition, Joha Wiley & Sons, M6,

SUGGESTED READING:

|- BY.Ramana,, “Higher Enginoering Mathemusics®. 1% Reprint, Tats McGraw-Hill, New Delhi. 2014
2. RKJain 3 R.K Iyengar, “Advanced Engincering Mathematics™, 5= editivn, Naroes Publications, 201 5,
3 Duvid Pools, “Linear Algebrn: A Madem Introaftiction®, 2 Edition, Brooks Ceale, 20015,

Chaitmmya Biverathi Instinie of Techno gy (4} 5



MECHANICAL ENG, INEERING

22CYC0
CHEMISTRY
; {M'EEHANIEA.L]

Enseruetisn 3P Hiviars per Week
Dur!:uun of SEE 3 Hour
Ef; 0 Mrks

A Marks
Crredfits 3

COURSE OBJECTIVES: This course mms 1o

I This syllabas belps st Feoviding the concepts of chemical bonding and chemicul kinetics 1 the snnlenss

g i heceme prachcing engineers

Thermodynamic and Electrochemisiry unity give Cunceprial knowledgi thow processes i haw thiey cun

be producing elecirical energy and efficiency of systeme

¥ To teach sudants the valoe of chemigre and 1o Imprve the rosearch opporinities knowledge of
sterenchemistry and organic resctions is essentinl

4. Water chemistry unit imgiar the knowlesdge nad onderstand the sole of cheamisry in the daily life

5. New muierials lead 1o discavering of technolagies in strategic arcus for which on insight mto Polvmers,
tanomaterials and basic deogs of moders chemistry is evsemiinl

i

COURSE OUTCOMES: After comrgtletion of this course, student will be gc lui
- Identify thee microseopc chemistry in terms of moleculnr arhitals, mtermilesular forces and rte of chemical
rERCLionS,
2. Dscuss the properties and processes tsing thermodynamic fienetiony, electrochemical cells and Meir role in
batlerics ond fuel cells,
3. lustrate the mujor chemical renctions that are used in the synthesis of orgLnic molecules,
4. Classify ke various methods ssed n treatment of witier fior domestic and industrial e
5 Outline the synthesis of various Engineering materials & Dirugs,

CO-PO ARTICULATION MATRIX
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Atomic and mokecular structure und Chembeal Kinetios:

Atontic and molecular structure; Molecatar Orbieal hevry - atommic and melecalar arbitals. Linear ooEahinstic
of womic orbitaly (LCACH methad. Mobocular orbitals of dintermnbe malecules. Molecular Crbital Encrgy level
dingrams (MOED) of distomic molecules & mtleculsr ions (Ha, Hey®, Ny, O, 0:7, €O, NO). Pi- molecular
orbitils of benzens and IS aromaticity,

Chemical Kinetbes: Inroduction, Terms involved in ketvitics: rote of remction, order & maléculurity, First opder
renction-Charscteistics: units of first order rase constant & i balfifc period. sscend onder reaction-
Characteriatics: units of second arder mbe corstant & its half- [ife period, Numercals,

UNIT I
Use of Free emeryy in chemical squilibris

€ functions: lntermal ehengy, entropy and fres coaigy. Significance of entropy and free imneTry
{eriteria of spontancity). Free energy and emnf {Gibks Helmbolts equations wnd s applications), Cell poteatinly,
electrade potentiske, and ~ Reference electrodes (NHE, SCE) electrochemical seres Nerpst equatian wnd s
applicatiens. Determumnation of pH using combined Giass & Calomel electrode, Patentivmetric Acil buse & Redoa
Titrations, Numerical,
Battery technelogy: Rechargeable batteris & Fuel cells:
Lithinm batteries: Introdbuction, comstruction, working and applications of Fi-Mnt; and Li-ion battersas
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MECHANICAL ENG, INEERING

Fuel Cells: Imtrouluietiog, difference betwern canventionnl cell wnd facl cell, lirnitatioms & ndvamnges,
Cansiruction, working & spplications of methuncl-oxygen fael cell

UNIT 11

Stervachemistry and Crrganic reactions Stereochemisiry: Represeatations al' ¥ dimencional stegesires, Types
of  serroiomeriam Confornational bomerism-confinnations  of t-butane  (Mewrpan  and sawhorye
mpresentations), Configurational isomerism “Livometrical (cis-trans) isemerism & Optical isomeriem. optical
activity, Symmetry and chirality:  Enasthomens flactic acid) & [Hastereomers (Tartaric icad), Absalse
configurations, Sequence nles far R&S notation.

Types of Organic reactions: Sobetitution Reactions- Elevtrophilic substitution {Nitrution of Benzene);
Nucleaphilic Substitution (S« & Sn2). Free Radical Substitution (Hakrgenation of Alkanos)

Additlen Resctivnst Flectsophilic Addition - Markondkoffs rude, Free radical Additson - Anti MarkonikofTs
Tule { Ferumide effect), Nucleophilic Addition ~ LAddition of HON 1 curbany| vomponds | Eliminations-E | gy
E2 {dehvdrohalogenation ef alkyl halides), Cyeleation {Dicls - Aldsr mEnction)

Water Chemistry: Hardness of waiier — Types, umsis of hardness, Dizsadvantages of hard water, Alkalinity pngd
Estimation of Alknliaity of water, Boiler roubles - seales & slodge formation, causes and effests, Softening of
water by fime soda process {Cold lime sody pracess), on exchange method and Reverse Osmosis Spovification
of patable water & industrial water, Disinfection of waler by Uhlovinstion; break point chlosrination, BOD and

COD defimtion, Estimation {only brief procedire) and significunce, Nurmericals.

UNIT ¥

Esgineering Materials and Drrugs: Intriduction, Terms used m polyiner scionce; Thermoplostic polymess (FVC)
&Thermoselting  polymers (Bakelite), Elastomers (Natural mibber).  Conducting  polymers- Drefimitian,
ehmsaification and appications,

Palymers far Electronkes: Polymer resists for imtegrated cirouit fabrication, lithogruphy snd photalithograply
Nuno materals-Introduction to sano materils and general applications, busic chemical methods of preparution-
Sol-gel method. Carban nasctubes and their pplications. Characterisation of nanomaterials by SEM and TEM
(oaly Principle), Drogs-Introduction Syathesis and uses of Aspinin (analgesic), Paracestamol [ Amdiparetic),
Alenolo] {antilypertensive).

TEXT BOOKS:

L. B Jamn and M. Juin, “Engtneering Chemisry®”, Dhanpat Rai Publishing Compuny Lid., New Dealhy, 15"
edition (2015),

L WU Mili, G.D Tali and D Muclan, “Selected topics in Inosganic Chemisery®, 5 Chand & Company Lid,

New Delhl, reprint (2009,

R.T. Morrisor, R.N. Boyd and 5.5 Bhattacharjee, “Organic Chernlstry”, Pearson, Delhy, 7% sdition {2019,

A Texthook of Palymer Science and Technology , Shashi Chawls Inanpat Rai & Co, (2014)

T. Pradeep, Nano: The Eszemtials, Tata MolrawHili Eduvation, Defli, 2012

GL David Kmpadanam, D, Vijsyn Prasad, K. Veraprssd Koo, K [N Reddy and C Sudhakar, “[rps”.

Uniiversities Prees (India) Limited, Hydernbad (207,

SUGGESTED READINGS:

L B H. Mahan, “University Chemisty™, Narosa Publiching house, New Delhi, 300 edition (2043,

£ B.R Pun, LR Sharma snd M 5. Pathanis, “Principles of Physcal Chemisry™, § Nagin Chand & Company
L, 46 edition {2001),

3. T.W. Gratam Salomans, C.B. Fryhle and 5.4, Sayder, “Onganic Chemistry”, Wiley, 124h edition (017,

4. W Atking, 1D, Pasla, “Physical Chemisiey™, Choford, §1h edition 120016),
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MECHANICAL ENGINEERING

EZEECH]
BASIC ELECTRICAL ENGINEERING
Inserition 3 Hesirs per week
Duratipn of SEE 3 Hours
SEE &0 Murks
CIE 40 Marks
Credis 3

COURSE OBJECTIVES: This Clilirss darms i

. To understand the behuviour of different circuit clements B, L & C, and the haje concepts of electical AC
cirenit analysis

3 T comprebend the basic principle of operation of AC and DC rachines

3. To infer abowt difTereni ivpes of electrical wires and cables, domestic and industrial witlng, sofety rules and
methods of carthing.

COURSE DUTCOMES: APer completion of this course, stadent wil| be nble i

L Unﬂuumd:h:mun:ms of KirchbofT"s lows and their application viriows thearems 4 Eet sehition of simple
de circults,

3. Predict the sieady state responss of RLC cicuits with AC single phasc/three phase suppiy,
1. Infer the basics of single phass transformer
4, Describe the consruction, working prineiple of DC maching and J-phoe Tnihwetica motar
5. Aoquire the kmwiledge of electrical wires, cables, earthing, Flectricat safety precautions to be followed in
elesarical installatsons and electric shock and i safety and erengy caloulstions
CO-PO ARTICULATION MATRIX
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DC Cirewmts: Electricnl circuit elements (R.L and C), voltage and current stmrves, Kirchholf curvent and volugs
bwy, analysis of simple circaits with de excidntan, Stperposition, Thevenin's and INorton s Theotemas,

UNIT I
Single Phase Trunsformer: Construction, Wisrking prnciple, EMF Equation, [deal and Prachcal Iransforsmer,
Equivalent circuit of Transformes, OC and SC tewte on & tremafomser, Efficiency und Regulstion

UNIT 1V

DC and AC Machines: 1DC Generstoss: Construcidon, Principle uf operation, EMF equntion, Classification,
Characteristics of shumt penerntore. DC Motors; Classification, Torque Equatesn, Chorseleristics and Speed
controd of DC Shunt and Serdes Mutomn, Losses und efMicicacy Three - Phase Induction Motors: Principle of
operation, Applicatione

. HEAL
Chaitanva Bharathi Institute of Tecknofogy (4) pROFES S0 H“ﬁ:ll elgineeningd



MECHANICAL ENGINEERING

TEXT BOOKS:
. L. 5 Hobrow, Fulumentals of Electrical Engineering, Oxford University Press. 20 |
Z'E Hughex, Electrical and Elsctronkes Techtalogy, Pearsen, 204,

SUGGESTED READING;
L. NP Kothari & |, 1. Magrath, “Basic Electrical Enginesring”, Tmﬁhﬁmelll, 0010,
1. V. D Tore, “Electrical Engincertng Fundamentals”, Prentice Hal indin. 989
3. D.C. Kuafshreshtho, “Basic Electrical Engincering”, McCw Hill, 2009
4. P.V. Prasad, 5, Sivanagarau, R, Prassd, “Basic Eleetrical and Electranics Engmecring” Cengage
Leaming, it Edition, 2013

®
Chaitanya Bharathi Institute of Lechnulogy (4) uﬂﬁﬁﬂﬂﬁﬁ_ﬁm .1



MECHANICAL ENGINE, ERING

BICEC0
PROBLEM SOLVING AND FROGRAMMING
[nstroction AL+ 1T Houwns per week
Duaration of SEE I Hours
SEE 60 Marcky
CIE Al Marks
Credits 3

COURSE ORJECTIVES: This vourse wims

. Develop logical skills nnd basic sechnical seills 5o that students should be able tir gerive basic cOmputitiomng|
problems,

2 Learn any basic programming langmage.

COURSE OUTCOMES: Afier completion of thiz course, stadent will be ghie ta
Linderstand real waeld problems und develop camputer sofuticns for those problems.

[
2. Understand the basics of Pyihonr,
. Apply Python for solving basie POgmmming wolisions,
4. Create algorithmsNowehares for selving real-time problems
5. Build and manege dictionres o manage dats.
. Handke dats using files.
N EO-PO ARTICULATION MATRIX
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UNITI

Intrituctien to Programming - Svolution af lamguages: Maching, Assembiy and High-level langumgrs, Sepftiwitinr
requiremients fix programming: 08, compiler, finker, loader, editor. Design ipevification: Algorithms o
Flowgharts, |

UNIT 11

Diata Types and Operators, Vartuble, Sequences and eration - Dat ivpres, Expressione, Precodence Rules,
Oyperatars: writhmetic, relationl, logical, bit-wise and miscellaneouy aperaions; local varimble, global viiFinbles,
List, Sring. Tuples, Sequence mutition pad accumulating pattems,

UNITII

Conditional Statemont, Loogs, Arrays and Strings, user-dofined Data Types — if] else, for, while, nested
ieration, Concept and use of arrays, declaration wng usage of arravh, 2-dimensional nerwys, different types of user
defined dats types.

UNIT IV

Dictivnaries and Metionary Accumulation, FusetlonyMeibods - Dictionary basics, operations, methody,
acoumulation, sdvartages of madubsrizing program nio functiong, funetion definition and finction invecntion
Pusitional parametes passmg armys to functions, recursion. library functinns

LUNITY
File Handling and Memory Mansgement - Concapts af files and hasic file operations, writingreading ducy
toitresn a cxv file, Memory Management Operations,

retd
HEAD
.5 S ﬂﬂ & nﬂim“
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TEXT BOOKS AND REFERENCES:

MECHANICAL ENGINEERING

L RS Salapa, gramming i Problem Salving”, Fiest Edition, Khanma Bouk Publishing Co., Delli.
= Joeva Jowe, “Taming Python by Programming™, Revised Edition, Kharma Boak Publishing Co,, Defhi,

% Mark Lutz, “Leaming Python™, 59 Editioe, O'Reilly Medis, Ine.

4. Python Crash Course: 4 Hands-On, Project-Base] Introduction ta Programming by Erig Mutthes, No Starch
5. “Programming |n Python™, R.5. Salaris, Khanna Book Publishing Co.. Dethi.

NPTEL/SWAYAM COURSES;

| Introduction ta Probbes Subing and Progmmming, Vided Lectures, Prof [ Gupta, ITT Delhi
2 Problem Safving Aspecis and Python Programming, Dr. 5 Malings, Dr Thengarujan, Dr. § v Kogilavani,

Kungu Engineering Colloge.
3, mam.mmunmmmwmmg
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MECHANICAL ENGINEERING

22CY 02

CHEMISTRY LAR
l [M'EEHANIEAL_]
astruc e IL Hoiirs per Weask
$unulﬂ:‘£ 3 Huunm

30 Murks

ClE 5 Muarks
Credips: 1.5

COURSE ORJECTIVES: This course mins o

1.

ke

To fmpart fundnmeetsl knowlodge in bondling the equipment / glasswure and chemicals in chemisiry
laboragory:
T provide the knawledge in buth qualitative and quanitutive chemizql il yyis

COURSE OUTCOMES: Afer comphetion of this cowse, stident will e ghis 1

ldentify the basic chemical methods b analyse the substances quantitatively & qualitatively,

I.
2. Estimute the amount of chemical substances by volumsetric analysis.
1 Determing the mie constants of reactions from concentration el reactanty’ products ¢ a function of timnie,
4. Caleubiie the concontration and amuunt of virious gubstanges using instrismental lechnigues
3. Develop the basic drug malecules and polymenc compoands,
CO-FO ARTICULATION MATRIX -
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LIST OF EXPERIMENTS:

ﬂ‘_:\-ﬁ;ﬁ-:rl‘!-ul—

8 -a

#,

Ik
i,
12,
1.

Entrodhiction: Prepartion of standaril soluiion of oxulic ucsd und sundardsEastion of NaDH.

Estimation of metal ions {Co™ & N} by EDTA metho.

Estumation of termparary and permnsent herdoess of witer uning EDTA solution

Determination of Alkalinity of water

Determination of rate constant fir the reaction Gl brydrolysis of methyl acetate. (first order)

Determmation of tale constsnt for the reaction between potassium per dulphate and potssium Todide

Bstimation of smownt of HC'L Conductometrics! |y using NaOH salution.

Estination of smeunt of HCHasd CH.CO0H present in the given mivture of aclds Conduciometrically wing
WaOH solutios,

Enimation of amount of H| Patentssmetrically using NaOH solution,

Estimation of amonnt of Fe' Patentiometrically whing KMnOy sohtion

Preparation of Mitrsbenzene fum Bermene

Synthesis of Aspirin drug and Paracetamal dlrug,

Synthesis of pheno| formuldehyde resin,

TEXT BOOKS:

1.
e

1. Mendham and Thomas, “Vogel's fext book of guantitative chemicsl analysis", Peanson education PveLid,
Tew Delhi, 6% ed. 2007,

Senior practical physical chemistry by 8,00 ouls, VO Garg & A.Gulsii; B Chand & T New Dielhi
2001},

SUGGESTED READINGS;
Chaitama Bharathi Instituse aaf Fechmolagy (4) £ e 7
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MECHANICAL ENGINEERING
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MECHANICAL ENGINEERING

ZZMBCDZ
COMMUNITY ENGAGEMENT
Instrugtion AP Howrd per wock
SEE Ml
CIE 4 Marks
Credity 15

COURSE OBJECTIVES: This EOURSE Al o

| Develop un appreciation of Buril cuftune, life-style ond wisdom armong the Shsdents.
1 Leamn about the various fivetibood activities that congribute 1o Rural oCanmTY,

3. Famiiarize the Rural Institutions amd the Bural Developmient Programmes in Indii

CINRSE OUTCOMES: Alter the complition of ikls Course, Student will be able to
o Gainan nderstanding of Rural fife. Cudture and Socinl realities,

eommumities to Indian Sociely and Economy,

Eahibit the knowledge of Rural Imstintions  and constribuing o Communmty's  Secio-Econpmic
boprovements,

3. Utitise the opportunities provided by Rurl Development Programenes,

g
:
:
'
:

MODULE I: APPRECIATION OF RUKAL SOCIETY
Rural bife etyle, Rural socicty, Caste ang Cender relstions, Rural values with respect to Community, Matiere and
Besources, elnborstion of *soul of Indiz licw i willmges* {isandhi), Rural Infras x

MODULE 11: UNDERSTANDING RURAL ECONOMY AND LIVELIHOOD
Agricultare, Farming, Landownership, Water management, Animal Husbandry, Mon-fizrm Livelihood anaf
Antisans, Rural Entreprencars, Buml markets. Ruml Credit Societics, Farmes Production Organleation/Company

MODULE [11; RURAL INSTITUTIONS
Traditional Rumi organizatans, Self-Help Groups, Panchayai: Raj Instiutions {Gram Sabhn), Geam Manchayal,
Standing Committees, Local Civil Socialy, Local Adminisimtion,

MODULE I'V: RURAL DEVELOPNIENT FROGRAMMES

History of Rurmil Development in Lodia, Clurrent Mational Progmmmes; sarvaShikshaAbhiyan, BetiBlhacha,
Belifadhao, Ayushman, Bhems, Swachh Bharst, PM AwseYojam, Skill Indis, Grem Fenchaysi Decéntrafised
Planning, NRLM, MNREGA e,

TEXT BOOKS:

I Singh, Katar, Rural Development: Principles, Policies ane Manugement, Sage Pabdications, New Daeihs,
2015,

1, A Handbook on Vi linge Panchayat Admiristration, Rajiv Gandhi Chair for Panchayati Kaj Studies, 2002,

4. Lnited Nations, Sustairmble Dovelopment Goals, 2015, urof ey

4. M.P Bomia, Best Practices in Rumi Development, Shanlux Publisters, 2016,

JOURNALS:

b houmal of Rural development (published by NIRD & PR, Hydershad)

4 Indian Fournal of Social Work, (by TISS, Bambay),

A Indien Journsl of Extension Esducations (by Indsan Sociely of Fxtension Educatign},
4. Journal of Extensioa Educarion iby Extension Ediscntion Socieiy).
3 Kurukshetrn (Ministry of Rural Drevedopment, GO,
b Yojann (Mindstry of Information & Brombessting, GO,

I

et2]
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MECHANICAL ENGINEERING

F2CSCOE
FROBLEM SOIVING AND FROGRAMMING LAB
lisaructpon JFH
Duration of SEE i f-hllmr:1l ik
SEE 50 Miascks
CIE S0 Marks
Credils L%

COURSE OBJECTIVES: This course NI by

. Master the fundamentals of writing Python scripy

I Leamn Python elemenes sich gs varubles, flow coatrols groctures, and fanctions.
3. Discover how to work with lists and sequence dain, und Files,

COURSE OUTCOMES: Afier comgletion of this couse, studuet will be abie [T

I

i the concepts of Python,

Lo Implemen algorithms: Mowohans sing Pyihon to solve realeworld problems,
4. Build snd munage dicionaries mansge data,

i Write Python functions w facilitnte code rewse

6. Use Python 1o handle files and METHEY.

CO-FO ARTICULATION MATRIX
PONPSO PO PO POTTFO PO | PO | PO | FD M| Po[ PO POl

| CD 1 ? 3 i g & 7 8 L] m | n 12
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LABORATORY / PRACTICAL EXPERIMENTS: !
Explore various Pyibon Prograsm Development Enm

1,

1 Demonstratios of inpuebiounpue '

i Demonsirtion of operators.

4. Demonsirstion of selective eontrol struchyes,

% Demonstration of looping control gtrictures,

5 tion of List, Tuple and Ser

7. Demansteation of Python Dictignariss.

5 Implementstion of searching and sorting techaigues,

o Implementation of string manipulasion operations

10. File handling and mermory IMENAECEn operalions,

TEXT BOOKS AND REFERENCES:

I R.E. Balarin, “Programming for Probbem Solving”, First Edition, Khanna Book Publishing Cr, Dielki

2 Jeeva Jose, "Tuming Pythog by Progrumaning”, Revised Edition, Kliunng Book Publisting Co., Delll

3 Mark Lurz “Learming Prihon", 5% Edition, « CYRedlly Media, nc.,

4. Pyihon Crash Course: A Hands-On, Project-Based Introduction o Programming by Erig Mutthes, Mo Starch
Press.

5. “Progrimming in Python™, RS Salurin, Khanas Book Mablishing Co., Defhi

NPTELSWAYAM COURSES:

L Introduction to Prablem Solving and Programming, Video Lectures, Praf, D Cupta, TIT Diel,

2, Prablem Solving Aspects and Pytbon Progmmming, Dr 5 Malings, D Thangasajan, Be. & V Kogilavani,
Kongu Eagincering College.

& hm:hwhmnmn.urg.f:p:nullnumlfpymm-i-ﬁw-gmmmmg.
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MECHANICAL ENGINEERING

EIMEC3T
ROBOTICS AND DRONES LAR
(COMMON TO ALL BRANCHES)
Instruction 2T + 2T Hours per week
CIE 100 Marks
Credits 3

COURSE OBJECTIVES: This COUrse [ims fio

L Todevelop the atuclents” knowladpe in varius robet and drone sirictures and thair workspace.
1 T d:w:_h_:p miftidisciplinary rabotics that have practical importance by participating in robgtics

i Ti: dﬁ»&!up itudemits"akiils i perfisrming spatial tronsformations sssociated with rigid body mutiss,

4. Through projects done in lnb, icresse the true hasds-on student keaming experience sng enhance (le=ir
concepiual undersiunding, incresse shudenis* ability, competence and tesmmork seifls an denling with real.
life enginecring problems

COURSE OUTCOMES: Afier vampletion of course, sudents would be ible 1o

- Demonswrate kniwledge of the relationship between mechnaiesl Fructurey of miwtics and heir operntions)
workspace charagteristics

2. Understami mechanical components, motors, sensors and electionic cireuits ol rohots and build robots,
1, Demonstrate kewrwicdge of mhat controllers,
4. Use Linux environment for mabitic propramiming.
3. Wirite Pythn scripts to control robots wing Pythos and Open OV,
CO-POARTICULATION MATRIX
eo. P01 ] poz P03 [roa [pos [pos ro7 lros Tros P0 1060 11]P0 12
col 3 2 I [ l 2 I ] I 2] 2 2
0 2 3 I 2 3 | I | I 2 2 1
CiE 2 2 z F r I ] 1 | 2 2 !
04 2 : L2l 2 e T Y T 1121 =2 1= |
[ cos ] ] I i | 3 3 3 I i 3 =

LAR EXPERIMENTS:

- Aspembling of robot mechanical compenents, meunting of melor, sensors, electronic GErCUits 1o the chassis,

Connecting to clectrondc eirouitry; molor drivers, incrementnl encoders Proximity sensors, micrs coniroller,

Dilferent types of batteries, selection o suitable batiery for application, safety precaution

Introduction to Lingx Command Line Interfice: basic (e and directory management und other useful

eI nels

3. Uentrelling robaot using Pythom: i Move mbat usting Python code, L) Make Fobot move in poflerns using
Psthon

I-F-"--‘llu—

£ Robar programimmg with Sensor tnputs: |} Read sensoe dan nging Python, §) Visualize sersor dain UkEng
Fythan, i) Code rabot to svoid obstacles by using sensor dats

7. Open CV: i) Create an lmpmdm?mimm ] Read and change pisel vuluss: i} Create coforgyd
#mpes amd save image; iv) BExtract the BGR vilues of o pisel; v) Reading and Writing Videos

R OpenCV: §j Extructiog of Regions of Interest; ii) Extraction of RGE valyes of a pixel

9 Coding robot 1o work with colurs, fotlow colored objects, sdentifymg shape of the object<wrieniad

W Projects: iiMaking o linc follower robo wsing a Camers; i) Weiting code for a comples function Assembiy
oo & divine

SUGGESTED READINGS:

ks hw;ﬂ'm.gwkﬂrgeﬁs.umfmﬁm-mmduﬁim'

1 hﬂpnh‘www.nm:u.nhu'mm}mﬂun]-ﬁ-umg.rm-illimfhu-nL'FnFﬂman.nh.pm

3, Mwm.ldhmxmﬁmimhnpwmw-m'untma-mﬂ-dmncp-."ﬂ [8-2038-technologies-forecasty-
players 554

4. hips:fdeanebotworkshop. comd

D
p& HEL o
Chaitame Bharath! fnxiituse af Techmalagy (4) PR 0OFE 555 ﬂmm:ﬂ“ﬂ”“' H



MECHANICAL ENGINEERING

22EECHz2
. BASIC ELECTRICAL ENGINEERING LAB

siragticm 2P Howirw per wisek
Diiration of SEE 3 Hours F'-'
SEEE 50 Marks
CIE S0 Miirks
Credits 1

COURSE ORIECTIVES: This TOUESE (EmE b

I, To sequire the knowledge on diffesent t¥pes of electrical elements and 1a verify tse bagic elecirlcal garaip
favee und theorems.

L Todeterming the pammeters and power lxctor of & coil. culonlsis the time and freguency redponies of BLC
wircuits and te Bnmiliacize with mensuremiens uf electric power & energy.

COURSE QUTCOMES: At the end of the course, the student are expectsd o

I Comprehend the cireuit atalysis techniques using various circuital lows and theorms,

& Amalyse the paramsters of fhe given coil and measiremons of power and energy in AC circuits
1. Determine the tums ration: Frince parnredens of single-phase trnsformer

4. Infer the characteristics of IO shuet matar diffirent fespa,

£ IMustrase diffenem parts and iheir finictlon of alecireal Eomponenis, euipment and machines,

CO-FOARTICULATION MATRIX

PO/PSO POI1PO PO (PO PO [P0 10| 70 ] PO [ rOo [ PO | PO |
o [ 2 3 4 5 6 7 8 ¥ | w | u| 2
Co ] 2 1 ¥ il . . N N CTH
| 083 T I ¥ | W « |3
03 3 2 3 - 2 z - : > z 2
Cu4 3 Fl 2 2 2 - = - 3
s 3 2 1 2 3 . | 1 ]

b Venfication of KCL gnd KWL,

2. Verificution of Thevenin's thgmremm

Y Verdfcution of Morton's theorem.

4. Charging aad discharging of Capacisor,

5. Determinasion of pemnieters of 8 choke or coil by Wiittmeter Methad,

b Power Betor imprevement of vingle-phase AL Byslen,

7. Active and Reactive Power measurement of o single-phase system Lsiimg
(i} S-Anieneter method (i} 3-Valmeter method

B Memsurcmeni of 3-Phase Power in a balasced System

4. Calibration of smgle-phase energy meter.

I, Venfication of Tumng'voltage matio of single-phasse Tranaformer,

L. Open Circult and Short Circuit tess on gaven dingle phase Trnsfommer

12, Brake test oa DC Shunt Motor

13, Bpeed control of BC Shuint Mator

B4, Tremonstration of Measuring Tnsbrumssis and Elestrical Lak SOOI,

I3, Dresmonstration of Low-Tension Switehgear Bquipment Companents

16, Demonstrtion of cut - ol s=ctinn of Machines like DO Muchine, Induction Machine T

Note: TEN experiments (o be eondueted to cover all five Course Outcomes.

D
Duﬁfnt:r:tl of Wechanizal Enginsarng

(X1 IL‘
venamya Enarathl matiuts of Teciinblogy |
E]I;.l. Lhuil‘ Hyderahed-500 075, Telangans
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MECHANICAL ENGINEERING

IIMTCnS

VECTOR CALCULUS AND DIFFERENTIAL EQUATIONS

{(MECHANIC AL,

Imstrustion FLAIT per week
Duration of SEE L! H'EI.I.I!IPE.r
SEE 0 Marks
CIE 20 Mrks
Credits 4

COURSE OBJECTIVES: This ourse plms 1e

To explain sculer and vector Aunctions with its Physical inferpretatipns,
To diseuss vector line, surface sml Wolume iegmis.

Tur explain relevant methods to solve first order differentinl exquations.
T discuss the solution of higher prdor Differential Equations

T leiarn Numerical sohsion of ODE and Engincering problems.

URSE OUTCOMES: Afier campletion of this course, student will be abbe 1o
Apply the vector differential opersines o Sealurs and Veotor fanctions,
Salve line, surfice & volurme integrus by Cireens, Gauss und Stoke's theoreds,
Caleulate fhe soluions of fimt arder [inear differeatinl gquatians,
Sodve higher onder linear differenting eruationg
Find solution of algebruic, tramconsdental nnd ODE by Numerical Metlpods,

.u-.he#!-lhg b

CO-PO ARTICULATION MATRIX
PO r0 [P0 [ PO | PO | PO PO | PO
(o) ¥

POFSD PO
o

col
iz
i3
Cod
OO s

5 i 7

ar i 5 = i = = e
a

Pl | Lk il | ol | s |
muummHE

_—
umuuwag

huuuuua

UNITI

Vector Differentlal Calculus and multiple Integrals: Scalar and Veciar point functions, veeter opemtar Dl
Uradient, Directional derivative, Erivergence, Curl, Del applied twice 1o paind functions, Del applied to prodect
of point functions {vector identitivs), Irrotational fields anl Soleniida! fields, Double integral, Change of onder of
Integration and Triple infegimln,

UMIT I

Vector Integral Calcalus: [ine inhegral, Surfice imegral end Vobaome integral. Verification of Giteen's theorem
n & plane (without proof), verification of Stroke's Thearem {withaid proof) and Gauss'y divergence theorem
{withont progd).

UNIT M

First Order Ordinary Differential Equations: Exact differential equutions, Bqeations reduvible 1o oxact
equations, Lincar equasion, Bernoulli"s equstion, Claimut's equation, Riccati’s equation, Orthoponal trajectosies,
Rate of decoy of Radic-active muserials.

UNIT IV
Higher Orders Linesr Differential Equations: Higher order finent differentinl equntices with constans
coefficients, niles for finding Complementary fimetion, Particubis Imiegrel and Geseral solution, Method of
wariation of perumeters, solution of Casehy. Fuler equation, LR nad LCK cinonis

LNITV

Mumerical Methods: Solution of Algebraic and irenscendentl equations by Bisection method, Regutn-Falsi
irethiod Newton-Raphacn methad, wai:-lEuhﬂimn[Fhlﬂn:]:rﬂrﬂiﬂn:.rdiﬂ'!mnihl eyuations by Taylor's
setiet method, Euler's method, Modified Evler's method gnd Runge-Kusts method of fourth order

/
Chaitanya Bharathi Inatitute of Technalogy (4) “l gl 19
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TEXT BOOKS:
B.5.Urewal, “Higher Englavering Matbematics”, 44 Edition, Khoena Publishers,

: s - i <1 T,
Erwin Kreyszig, *Advanced Engineering Mathematics”, % Fdition, John Wiley & Suns, 2006,

SUGGESTED READING:
MPBull and De. Manish Gopal "A& wst book of  Engimoeringy Matbermaticg” 9% edeion, Laxmi

I
iy

i

Publicanops, 2017,

MECHANICAL ENGINEERING

RLK Jnin, 5.R.K. Ivengar, “Advanced Enginooring Mathematics”, 5% edition, Moscsu Publications, 2006,

Chaitanya Bharathi Institute of Technology {4
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MECHANICAL ENGINEERING

22PYCEs
MECHANICS AND MATERIALS SCIENCE
(CIVIL & MECHANICAL)

Lnstriction 3L Harues per week

Druenison of SEF IHoars

SEE 0 Bfar b

CIE ik

Credits 3

COURSE OBJECTIVES: This COOrS: 2ims 1

Lo Acquire knowiedge abous physics of sscillutbons and rowtions| mokion

2 Umlerstamd the Physical properties of ervstallme and magretic malerals

3 Awate of chascteristic propertics of diclectric matesials and supercanducior

4. Familiarize with cobereni Properies of lght waves.

COURSE OUTCOMES: A fier completion of this course, student will be shie 1o

L Compure the various types of oscillations

2. Demonstrate rowtional motion of Figid body

X Classify different T¥pes of erystnly ave their imperfections

4. ldentify mogmetic and diclectric matariils fr engineering applications

% Make use of lasers and Fuperconductars in iochoological spplications

N CO-PO ARTICULATION MATRIX
COM0 | »o1 | poa. [ #as.| ros | os POS | PO7 | POS | PO% | PO16 | Por1 | pop

i 3 | I | | F 3 | I 2 | 2
oz : | | i 1 4 2 s [ F i i I_
[ E] d 1 1 | 1 ] | i i ) 1 2
Cid 3 2 2 2 2 2 2 I 1 1 I i
a5 3 p 2 2 . | g 2 1 | | 2

UNIT ]

Owcillativns: Simple harmondc motion-Harmonke oscillatce Pamped krmonic mober- aver dampel. eriticully
domped and under damped oseilluors—Fareed oscillations und resonance

UNITH

Rigid body Dynamics: Deflnition of rigid body—-Rotational kinematic relations—Angulor momentum and TS rgue
Equuntion of mistion for o soedating Fighl budy Inertis tensor and its properties- Eler's equations and spplicstions:
lww of energy eonservation and lnw of conacrvation of amgular mamenmem.

UNIT 111

Crystallegraphy: Space lamtice Unit cell Crystal eystems —Bravals fattices Number o atomi per ung gell
LCoardiation number Atomie radins Packing fraction (for 1o bee, foe) Lattice plunes Miller indices Bragg's low
Experimental determination of lastice constunt of subic crystal by powder X-ray diffraction method Structure of
NaCl

Crystal lmperfections: Classifiestion of defects-Polst defects-Cancentration oF Sehattky and Fronkel defots,

UNIT IV

Diclectrie Matertals: Introduction-Dreloctric palarization—Types of didectric polarizasion: ehectronic & ionic
polarizations (quinsitutive); orlentation & space-clurge pobarsations (qualitatsve) —Froquency and beanperifin
dependence of dieleetrie polirization-Determitation of dieleteic constant (Schering bridge  method)
Ferrociectricity-Harium timnnte- A pplications of ferrockectsios,

Magnethe Materiak: Drigin of magnetiim Magnetic mpomment '« Bk magreton-Clossification of magaet:
materzals: din, paru, formo, anti-ferre and ferrimagnetic materials - Welss muolecalor field theory-Dormain thegry
Flysteresin curve, soft and hard magnetic moteraly - Application,

UNIT ¥
Lavers: Cluracteristios of lasers - Eingtzin's coefficieny = Amplifieation of light by papislathon inversian - Ruby,
He-Ne, sotniconductor bnser — Applicutions of ascrs in engineering snd medicine.

Chaitanya Bharathi fnstitute af Technolagy (4) PROFES! '.ETIT:]]-‘-J':'I';FIQ
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MECHANICAL ENGINEERING

Fiber Opties: Introduction - Construction — Principle — Propagstion of light throsigh an opeical fiber ~Numariel
Apettare and scceptance angle - Step-index and graded-index fibers - Pulse dispersion — Fiber bognes - Fiber sptic
cudiftiinication rystem - Applications

Superconductors: Genernl peopertics of supercomluctors | — Meissoer's effect — Type | and Twpe 1l
Hipercanductors - BUS theory {qualitstive) — Applications

TEXT BOOKS:

|, B K Pundey ani S, Chaturvedi. Emyinsaring Plovics, Cengoge Publications, 2012,

L M. N Avadhanuly and P. G, Kshirsagar, 4 Teet Boeat af Engineoring Physica, 5. Chand Pablications, 7014,
L M. Arumugnm, Materialy Seience, Anuradha Fublications, 201 5,

4. 5. L. Gupiz and Sastjeev Gupts, Moy Engineerirg Phyiles, Dhannat Rai Publicatvons, 2011,

BUGGESTD READING:
R. Munugesbar und Kiruthiga Sivaprassth. Modern Physice, S, Ohand Publications. 204

|
2 V. Rajemirun, Engineering Plysics, McGraw-Hill Education Publicstions, 2013,
3. K. Paisnisamy, Emgineering Physics, Scitech Publications, 2|2,
W, Baghavan, Mawrinly Science amd Engineering, Frantice Fall [ndia Lenening Privaee Limited; 89 Revised
edition, 2015,
HE‘IJ +
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MECHANICAL ENGINEERING

LICECH
ENGINEERING MECHANICS
Irsirucisom LT Periods per wisk
Dharation of SEFE 3 Hours
SEE i) Marks
CIE 40 Marks
Crodits 4

COURSE OBJECTIVES: This Cdilarse akms go

« Understand the reaohution of fixroes anil 1o obinm resultang of 41 foree sysisms,

Unslerstand equilibriwm conditions of stati loads for sesotth and frictions] surface

Analyse simple tnasses. for forces in VRO mmemibars of 5 imss

Clirlain ceniroid, centre of geavity for varions regelar and Cornposite s amd bodics

Obtain Mement of mentia for various regular and composite areas nnd bodies o ulew bo obinin M
mrments of inertin of clomentary bodies

il

B o el

COURSE OUTCOMES: After campletian of tls course, student will b bl 1o
[

Caleulute the components and resultung of coplanar forces syseem arg Dy free body diagrams 1o nnalyzs
the forces in the given struciure

L Understand the mechanisn of friction mnd can solve frieton prohlams

3. Analyse simple tnasses toe forces in varirus membess of 3 friags,

4. Delermine the centroid of plane areas, composie areas and cenires of gravity of bodies.

3 Determine moments of wertiy, product of inertin of plane and compoidte aress and mass momerits of ineriiy

of elemeninry bodiss
CO-$0 ARTICULATION MATRIX -
T i ]

F""g"“" POI] POz | ro3| rod | ros | Po6| P07 | PO8 | Po3 | POTe POIL| poga
Co 3 2 - - - - . - - - - -
L8 3 F - - ! = =,
cm ] 2 - - - - - - - -
o4 | 3 3 5 =7 1] . - -

(cos | 3| 3 . . > § 4] - |

UXIT =}

Resolutlon and Resultant of Furce System: Hosie concepts of a forve syslem. Components af farees in g plose,
Resudtand of coplanar coacurrent force: svstem, Moment of o ke, couple nnd their applcntion, Resultant of
toplamar non-concurrent foree Byitom

Equilibrium of force systems Free body diagruns, eqeations of equilibrivm of planer force systesy nad it
applications. Problens on genenl case of coplomar force sysmens,

UNT -1
Thaary of friction: Introduction, 1ypes of frictien, liws of fristion, ipplicution of friction 1o 4 single by &
wonneling systemy, Wedee and belt friictaon

IINTT - 11
Analysis of Simple Trussés: [itroducion o Hilsses, Assurmpbons, snnlysds of simplo trsses using method of
Jvints and method of seotions,

UNIT-1V
Centroid: Sipnificance ol centroid, moment of are, cemlrold of line clenents, plune aross, comnpogite areas,
thevrems of Pappus & s applications. Center of gravity ol elementary and composite budics

LNIT - %
Moment of Inerting Definition of M1, Arc M. Palar Moment of Inertia, racius of gyrution, irmovfer Misorem,
Muament of Toertia of elementury & comsposite u eus, and Procluct of fnerfin, Miass maadents of inertia of clementary
todies,

g
Chaitanra Bharathi fnsiitute eof Tecknology (4} PRDFE_S peh ""'"""':':' Elﬂaﬂ':ﬂ' B



MECHANICAL ENGINEERING

TEXT BOOKS:

L. K. Vijay Kumar Redy and J. Suresk Kumar, Singer's Engineering Mechanics, RS Publseations, Hydembad,
Xl

2 Ferdinund L Singer, Engineering Mechanics, Harper snd Collins, Singapore, 1904,

SUGGESTED READING:

L. ANelsen, Engincering Mechanics, Tats MeGraw Hill, New Delhi, 2010.

2 5 Hapashekaran & G, Sankarasubramarysm, Engineering Machanics, Vikas publications, Hyderabad, 3002,
3 58, Jumrkar and HJ Shah, Applicd Mochanics. Chsrotas publishers, New Delhi, 200),

4. Basudeh Bhattscharyya, Engineering Mechanics, Oxfomd University Press, MNew Delhi, 2008

5 AR Tayal, Engineering Mechanics, Umesh Pablications. New Delhi, 20140,

Chaitamva Bharathi fnstitue o Fechnology (A) papasme ﬁrmm'ﬁ“h



MECHANICAL ENGINEERING

LIEGCH
ENG[JEH_

(COMMON TO ALL BRANCH ES)
Insiriction 2L Hours per week
Dumticn of §EE IHoars
SEE Ol Marks
CIE 40 Marks
Crisdirs 5

=

COURSE OBIECTIVES: This course nlgms ]

L To the role and importmnce of comimunication while developing their basic commuaication skills i
English,

2  Tobesicx of writing colersnt poragraphe and forms! emails

4 To techniques of writing & précis and formal lettors by waing seceptable grunmar and approprinte
vocabulury

4. Tu description, definition and classificatuen of processes while enabling them o dralt formal reports
fllowing a proper structine.

5. To gaining adequate readisg comprehengion techuniques,

COURSE OUTCOMES: Afier wampletion of this course, student will be able 5]

Lo Tlustmie the noture, process and types of communication snd communicate effectively withour barriess

& Consiruct ond compose coberent pamgraphs, emails iod sdbering 1o appropriate mobile etiquetie.

3, Apply techniques of precision to write n précis and forma) letters by using. scceptable mrammar and
appropriate vocabolany,

4. Distinguish formal from informa repOris anid demunstraie advanced weiting kil by drifling formal
FERfrtE. )

. Critique passages by applying effective roading rechnigues

CO-PO-PSO ARTICULATION MATRIX

POFSY PO | PO [ PO | PO | PO | PO [P0 [P0 | PO | PO | Po ro |
o | i 2 3 4 5 8 ] 3 9 o | | 42
o1 | | ] ] | ] ] 2 3 3 3 3
co2 | 1 | l i - | | 2 2 1 2
c03 | - 2 | i ; 2 I 7 a | 3
CD4 1 2 I 21 1 2 2 i 2 2 1 2

| COS5 | 1 3 1 : | I 1 | | 2 I 2

UNIT I

Understanding Communication in English: larroduction, nanre s importance of communioation; Proces
of communication; Types of communication - verhal and mon-verbal: Barriers 1o commusieation: Iirapersonal
andd interpersrnal comnanication; Understanding Johari Window.

Vocabulary &Grammar: The concept of Word Formution; Use of appropriete prepositions end artieles

UNIT 10

Developing Writing Skills 1: Paragraph writing. — Structure and foatures of & prmgraph, Colsion and
coherence. Rearanging fumbled sontemees Email and Mobile dilquene.

Vocabulary & Grammuar: Use of cohetive devicos and correct punetiastion,

UMNIT 111

Developing Writing Skills [ Précis Writing: Technques of wnting precisely. Letter Writing - Structupe,
Firernist of a formsal letter: Letter of request and the

Wocsbalory and Grammur: Subject-verb pgréement. Lge of prefixes and suffixes o form desivatives.
Avoiding redundanciss

LNTT IV

Developing Writing Skills 111: Report wriling — Importance, stucture, elemments of style of fonnal repons;
Writing & foemnd report,

Yocubulary and Grammar: Avoiding ombiguity - Misplaced modifiers. Use of synoayms and antowyms.
LMIT ¥

Developing Heading  Skills: The reading process, purpoke, different kinds of tents;  Reuding
Chaitemye Bharathi Institute of Technology (4 35
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MECHANICAL ENGINEERING

eemrrehenson, Techmiques of comprehension — skimming, cnaning. drawing inferences and conclusiom,
Vecnbulary and Grommar: Words ofien confised; Use of standard abbrevialions.

TEXT BDOKS:
| Language and Life: A Skilig Approsch, Board of Fditors, Orient Bigek Swan, 2017,
2, Swan Michae!, Practical English Usage QUP. | 995

SUGGESTED READINGS:

l. Wood F.T, Remedial Englich Gramimar, Mucmillas, 2007

2 Zinsser William, On Writing Well, Harper Resource Baosdike, 20W11

3 Sonjay Kumar and PeshpLata, Commumnicstion Skills. Oxford University Press, 2017

Chaitamea Bharathi Tnstitute af Techmolagy (A} 26



MECHANICAL ENGINEERING

2PYCUS
MECHANICS AND MATERIALS SCIENCE LABORATORY
(CIVIL & H.'EEH#.H'ICAL}
lissrusciion
Dumtian of SEE
LEE
ClE
Credite 1.5

COURSE OBJECTIVES: This cuune akms to
L. Apply the concepis of physics while doing experiments

2. Lenrn the working of lisers and optical [Thers

3 Understand the properties uf mugnetic and diclectric mstetinls

4 Capable of measuring mechonical praperties of solids and liquids
3 Understand the motion of electrons in elecinic snd magnetic febds

COURSE OUTCOMES: Afier voimgretion of this coone, stident will be sbie io
+ Emimate the eror in an experimentsl measuremens

Muke use of lascrs and opfical fibers in engaearing application

Revall the physical properties of diclectrics and megnetic materials

Fird the mechaaical properties of solids ynd viscnsity of lguids
Demanstrate the medion of cectruns in eiectric and mojmelic felds

B N T (E R
it B it
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LIST OF EXPERIMENTS:

L. Emor Asalysis

Flywheel
A Compound Pendulum
4. Young's Modulus

rJ

5. Helmboltz's Resonator

B, Melde's Experiment -

P Wiscosity of Liguid

§ l'_'nuplm.'l Usaillaipy

¥ Dicleciric Consan)

Cheitanya Biarathi Institsio of Technolagy (A)

Estimirtion of errors in ihe determirstion of jime peried of o winkina
petdulum

Deeterminntion of moment of ineria of gven flywhice|
Determination of accelembion due b gErmvity

Determinntion of Young's modulus of the Elven steel burwooden scale
by non-umiform befebmy mgthod

Determination of resonating volume of mer and egk varrcehion

Deterimmmation of froquency of e electrically mumtuned vilirating
harfirk

Reserminstion of viscosity of o given liguid by orcillnting dise methad

To detormine the coupling constint of 8 ceupled sscillator perlurming
parallel and sotiparallel oscillation

Determination of dilectric gonstant of given PZT sample

& l—l"u-;{-::u'.l-'ﬁ}
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3.
14,

& H Values

B-H Curve
Thermoeleotric Powe
Laspr

Optical Fibser

e'm of mn ehection

MECHANICAL ENGINEERING

Determination of magnetic moment M Df&h:ﬂ'ﬂytp‘nndhbn[uln‘n]un
Haf hwlmnin.lmltpmmnl'mw & mngmetic fiald

Determustion of wavelength of given semiconductor lassr
Dtumjmtlmufmmhﬂ-pum and power fosses of glven ftacal
fiber

Determination of xpecifid chargs of an vlectron by 1.1, Themson macihod

NOTE: A minimum of TWELVE experiments should be done,

Chadtemye Bhavathi Institie of Fechnology (d)



MECHANTCAL ENGINEERING

LIECCu2
ENGLISH LAB

(COMMON TO ALL BRANCHES)
Insimuction IF Hours per week
Dhation of SEE 3 Hoirs
SEE 50 Murks
ClE 54 Marks
Credits :

COURSE OBJECTIVES: This course alims o

I To nuunces of Phonetice and give them safficient practice in aorrece promusvintion.
& To word stress and intonation |

3. To listen 1o listening comprehension muterial for bonimy thetr listening akills:

o flusacy mither than accuracy.

5. To tesm work, role belsavior Witlle developing their ahility to disougs in groups and making ol
presentations,

COURSE DUTCOMES: After sugcessfil tumpistion of the course the students will be shlg to
L Define the speech sounds in English and uderstand the puances of pronunciation in Fielich
2. Apply stress correctly and ipeak with the proper tone, intonation gnd rhythim.

3 Amlyro listening compeehension fexts 1o =nhanoe their lstening skills,

4. Determine the contex) wnd speik sppropriately in vurious sitantion.

5. Design and present effictive posters while working in teams, and discuss il

participate in Crroup discussings.
) CO-PO ARTICULATION MATRIX
PN¥PSG: PO (PO | PO [ PO | PO | PO [ D | PO (PO | PO [ PO | PO
o) 1 1 ] L] ] [ T | # ] 1 i1 1z
O | - . - - : E 4 - [ [ [
Co: . - - - - I 1 [ 2 2 | 2
ol [ - . - - - [ | [ z I | 2
04 1 - - . : | 2 2 3 3 i 3
Cos [ [ | ] 1 2 1 3 ¥ 3 i 3

LIST OF EXERCISES:

. Intreduciion i English Fhoseties: Introduction 1o uditory, acouste and articnlatiory plisneics,
érgans of spoech: the rospimiory, rticulatory end phonatory systenms,
4 Sound system of English; Phonstic sounds and phonemic sounds. introduction w Intermntiong Phiorebe
Alphabet, classifieation and descriptivn of English phonemic sownds, minimal palrs. The syllable: vpes
of syllishles, consonint elusters.
Word stresy; Primary itrecs, seeomddary stness, fmetiongl sress, rules of word streey
Riythin & Intonation: Introduction o Bthytho aaid Tntomation, Major putterns, intonation of English
with the semantic implicationy.
skillls ~ Practice with Softwnre avnilabie in {K-sian solutions)
Public speaking — Speaking with confidence 2nd elurity in different conferts on varipes syes:
Leroup Discussions - Dynamics of @ group discussion, growp discossion technigues, body lnngun e,
— WEIVIng an imaginative stocy sround a given e,
Information Gap Activity = Wniting o brief report on a newspuper headline by budlding on the hins
grven
10, Poster presentution — Theme, paster preparation, team work and repreientation.

SUGGESTED READING:

I, T Balisubramanion, & Texibook ol Engliah Phoneties tor Indisn Stadents, Mecmillan, 2008

L IBeih et gl A Practieal Course i English Fronunciation (with CD), Prentice Hall Inid, JiMiS.

3. Privadarshi Painadk: Grroup Diseussions amd Interviews, Cambridge University Press Pyt Lid 201 1
4. Aruna Konem, Professional Speaking Skille, s ford University Press, 2016

e L
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MECHANICAL ENGINEERING

ZZMECH

i CAD AND DRAFTING O
gé?im ol SEE IHoars

@ s

FMHE OBJECTIVES: This coarse sims o
To et EEposare b @ cad package and ks uility.
2 Uldnmnd'mgurﬂwpqhh Projections
b To visustize different solids and their seclions in erthographic prajection
4. To prepare the studont 1o communicate effectively by IS isomitric projection,
5. To prepare the stsdent to use the techniques, skills, and mader el necessary for practice.

COURSE OUTCOMES: Aficr completion of this course, student will be abio 1o
- Bevoie egaversan with appropriate use of CAD software for Ernfting.
Recognize BIS, 180 Stndards amd conventions [ Engircenng Drafing
Censtruct the projections of poin, tines, planes, solids

Analyse the imternal detnils of solids thronigh sectional views

Urente an isometric projectiong and viewy

1 e 1

CO-PO ARTICULATION MATRIX
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LIST OF EXERCISES:
- Intreduction io CAD peckage: Settings, draw, modify ok, dimensiontng arl docamentation
Construction of Conic Sections by General method
Urthographic presection: Principles. conventions, Projection of pnims
Propection of strmight laes: Simple position, imclined 10 one plare
Projection of wraight lines inclined 1o both the laney (withott traces and mad-poin
Projectian of plases: Perpendiculir plancs
Prajection of planes: Cholique plancs
Projection of solids: Simple position
Projection of solids: Inclined 1o one plane
Sectiong of solide: Prism, pyromid in nimple pusitios
- Sections of enliafe Cone and eylinder im simple posttion
+ Isometnc projestions and views
Conversion of isomeiris views 1o orthagrupliy pmjections and vice-versa.

TEXT BOOKS:

| N.D.Blatt, “Elementary Engznoermg Dewing”, Charotar Publishors, 2012,

3. K-Venugopal, "Engincering Dmwing and Graphics + AutaCAD™ Mew Age Tntemastional Py Lad, 2011,

3. Basanth Agrawal ind C M Agrawsl, “Engincering Brawing"”, 2%, McGrnw-3ill Education (India) P, Lig

T A
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MECHANICAL ENGINEERING

EIMECHY
DIGITAL FABRICATION LAB
Instruction IP Hours per week
Purstion of SEE 1 Hovurg
SEE 30 Marks
ClE S0 Marks
Crodies 15

COURSE OBJECTIVES: This course aims 1o

. Givea feel of Engineering Practices & develop holistic emlerstanding of varioes Engrmesnng matarialy aml
Manufictunng processes,

2. Develop skills of manufcturing, sufery, precision, qanlity, imelligent ¢ffort, opfimization, postive & eam
work attitude 1o get things right the first time,

3 Provide basic knowledge of Steel, Plusti:, Composite und grhes materinls for suitablg applications,

4. Study of Principle and hands on practice an tochniques of fabricalion, welding, esting, monifpcturing,
retrbogy, and allied skills.

& Advance impartant hard & pertinent soft skills, pro<huctivity, create skilled manpower which is cognizast of

Induistrial workshop components and proceises and can commuinicnle theis wark |n o technical, clear and
effective way,

1 Undersemd ssfety measases to be followed in workshop 10 mvoid secalents,

L Identify warbovs boals sxed in earpeniry, home wiring sned phinhing

3 Make o gven model by uskny workshop trades fike carpentry, pliamiing, Houwse wiring asd 3 initdeling
usimg wodid works sefwnre for Additlve MMumifaoturing,

4. Perform pre-processing operations on 5T s for 30 printing, alse understand reverse engineering process

3. Conceptualize and produce sinple device'mechanism of their choice.

CO-PO ARTICULATION MATRIX

COWS0 | vo1 [ poz [ 203 [Pos | 705 | ros Pa7 | oK | Pos | Po1o | ron1 | oz
eor |+ 1. -1~ AL S [ e e
o i O T PR = LIl 3T T s 1 =13
NN ENEYN FNES YR TS e T
2B EBAED YIRS 5 0 e e
cos | 3 L (1= | 3 il = el 1 = 14

LIST (}F EXERTISES:

GROLE-)

| Te make 4 lap joint on the given wooden prece acconding o the givin dimepsion.

2. Tomake a dove tail-ipint on the given wooden prece seconling la the given dirmensiona.

L A Wiring of one light point controlled by ane single pobe switch, u three pin socket controlled by & smygie

cile switch

E Wirimng of two light points connected in series wnd conlrglled by smple pole switch Venfy the abovg
circait with Jifferent bulbs, Wiring of tw light potnts connected in paratlel from rwo uirgle psle s bohies
and & theoe pin socke

4 Stuir ease wining-wirmg of ane light poiat vomroled from rave differen places independently using two 2-
woy switihes.

L Tujrnuhu external threads foe G pipes using dic and vumnicet the Gl pipey as per the given disgrum g
tups, sotiplings & bends.

6. A, Taconnect the GI pipes as per the miven dingren wsing, cotplings. uaions, reducer & bends,
B. To connect the G pipes a3 per the wiven dingram using shower, tap & vilves and Demwnstmie by giving

Waler gomnedtion
Chaitarya Bharatin Inarite of Techuulogy (4) ﬂ!ﬁ 2 0.
Pﬂﬂ 1H‘EE‘T§E.FH';E1 Ttﬂ:;ij-l:ll{-;!w‘l |_r.,'|
nanariment 0 hepmtt 1 'q'h"'-ili-ﬂ?ﬂ"“
1y BT wod-d 0751
i l



MECHANICAL ENGINEERING

GROUP- 2

N

To Smady the methwsd of Additive Manufactunng prociss bsing & 30) printer
To erenig 8 30 CAD model of a dﬁ-urhtmhtuﬂ:lnmmiquhm

To Primt a thoor bracket wsing an extruder type 30 Primter,

To create 8 30 CAD mode! by reverse Engineering

Tir Deesign an mnovative Cimipongnt using the CAD sofiware
TnPdruﬂ:ud:ctaﬁinmwiwmmunn by the studenty using & 30 printes

TEXT BODKS,

Hajra Choudhury 5., Hajra Choudhury A K. and Nicjhar Ray 5.K., Blements of Warkshop Technology,
Vol. I, 2008 and Vol. I, Mediy praeeoters and pisblishers private limied, Whemibal, 2000,

1 Kalpukjisn § Amd Steven 5. Schmid, Mamufactusing Engincermg and Technology, dth edition, Pearson
Education Fndin Edition, 2002.

3. Sochilannd Jka, 3D PRINTING PROJECTS: 200 30 Practice Drawings For 30 Printing On Your 3D
Printer, Jume 7, 2019

SUGGESTED READING:

. Gowri P, Harlharan and 4. Stresh Babu, Menidicirng Technology — 1, Pearscn Eduscatron, 3k,

1. Oliver Bothimann , 310 Printeri: A E:;luufr&hh,imy].mli

Chaitamya Bhavathi Inatitiee o Fechuedary (4) A3



With Fifect from the Acedemic Year 2021 — 2022

2OMECOS

MATERIAL SCIENCE AND METALLURGY
Instruction 3 L Hours per Week
Duration of SEE 3 Hours
SEE 60 Marks
CiE 40 Marks
Credits 3

Objectives: Student will understand
1. Structure property relations, analyze the failures of metals and their prevention.
2. Fatigue. creep and diffusion mechanisms.
3. Classification of steels and their application .
4 Working principle of varieus heat treatment operations
5. Principles of extractive metallurgy.

Outeomes: At the end of the course a student will be able to
1. Understand the crystal structure and various imperfections of crystals.
2. Related material failure by fatigue and creep.
3, Interpret phase diagrams and TTT diagrams.
4 Undestand the methods of improvement of mechanical propertics by various heat
treatment operalions.
5 Differentiate the propertics and applications of ceramics, polymers and composites.

UNIT -1

Flastic Deformation: Intmduction to engincenng materials, Imperfections in erysinls, Dislocation
in_crystals, Types of dislocations, Effect of slip and pwinning on plastic deformation, Strain
hardening, Cold and hot working. Bauschinger effect, Recovery, Recrystullization, Grain
growth and its effect on mechanieal propertics of metals.

Fracture: Types of fracture in metals. Ductile and brittle fracture, Griffith theory of brittls
fracture, Crack propagaetion and ductile to brittle transition temperature.

LUNIT - 11

Diffusion: Fick's laws of diffusion, Application of diffusion theory in mechanical engineering.
Fatigne. 3=M curve, Fatigue crack propagation, Effect of metallurgical varables on fatigue of

meal, Low and high cyele fatigue. Experimental determination of fatigue strength (RE-Moore

Test).

Creep: Creep strength, Creep curve, Creep deformation mechanisms, Creep fest

UNIT- 111

Structure of Alloys: Study of Eutectic, Eutectoid, Peritectic and Peritectoid reactions
Tron-Iron Carbide Equilibrium Diagram: Constuction and interpretation. Types of plain
carbon steels, Cast irons and their properties and charscteristics.

Alloy Steels: Effects of alloving clements like Nickel, Chromium, Manganese, Sibcon,
Tungsten and Tilanium, Types of stainless steel. HSLA, TRIP, HSS, Brass, Bronze, Their

4
PROFESSOR & HEAD
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composition and properties.

UNIT - IV

Heut Treatuent: Pupose of heat treatment, Anneafing, MNormalizing. Hardening, Tempering.
Construction and interpretation of T-T-T diagram, Austzmpering and Martempermg, Case
hardening, Carburizing, Nitriding, Carbo-nitriding, Flame hardening, Induction hardening,
Laser and Electron beam hardening.

Introduction to Non-Destructive Testing: Importance of Non-Destructive Testing, Types:
Liquid Penctrant Testing, Ultrasonic Testing, Radiography Testing, Applications of Non-
Destructive Testing,

UNIT-V

Introduction to Extractive Metallurgy: Method of production of pig iron by blast furnace,
Cusi iron by cupola furnaee and method of production of steel by electric aré process.
Polymers and Ceramics: Polymenzation, Thermoplastics and  thermosetting  plastics,
Flastomers, Besins, Types, propertics and applications of ceramics

Composites: Concept of composites, Matiix  and reinforcement, Classification and
Applications of composites.

Text Books:

| V. Raghavan, Materials Seience and Engineering, 4™ edition, Prentice Hall of India Lid.,
MNew Delhi, 2005,

7 §.H. Avner. Introduction to Physical Metallurgy, 3" edition. Tata MeGraw Hill Publishers,
New Deethi, 2005.

Suggested Reading:

| 8P, Nayak, Engineering Metallurgy and Material Science, &"™ edition. Charotar Publishing
House, Gujarat. 2005.

1 G. E. Dieter. Mechanical Metatlurgy, 3™ edition, Tata McGraw Hill, New Delhi, 2005.

I W.D. Callister {Adapted by R. Balasubramaniam), Materials Science and Engineering,
2" edition, Wiley India, New Delhi, 2014.

d-500 gr5, T"“ll#l]
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STRENGTH OF MATERIALS
Instruction 3 L+1T Hours per Week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 4
Objectives:

|, Student is exposed to the concept of different types of loads, stresses, strains
and analysis of members for axial loads.

7 Student will acouire knowledge in drawing bending and shear foree diagrams
of beams of various loads and configurations.

1 Student becomes familiar with methods of evaluation of deflection of beams
of various confipurations and stresses that arise due to simple bending.

4, Student is exposed to the concept of shear stresses in beams, principal stresses,
strains and phenomenon of torsion.

5 Studemt will acquire knowledge in estimating stresses for thin, thick
eylindrical shells and buckling of columns.

Outcomes:At the end of the eourse. a student will be able to

I. Determine siresses and siaing in members subjected to axial loads and
temperature changes.

2 Draw shear foree, bending moment diagrams for different types of beams and
calculnte stresses and strains due to simple bending.

1. Determine slope and deflection for various configurations of beams using
difTerent methods, analyze stress, strain and deflection due to lorsion in cirgular
members,

4. Analyze shear stress distribution in different sections of beams and find out
principal stresses and strains.

5 Find out stresses and strains in thin, thick cylindrical shells and able to
calculate critical buckling loads in columns and struis.

UNIT -1

Stresses and Strains: Definitions, Types of stresses and siraing, Elasticity and- plasticity.
Hooke's law, Stress-strain diagrams for engineering materials, Modulus of elusticily: Peisson's
ratio, Relationship belween elustic constants, Linesr and volumetric strains, Bas of unilean
strength, Tempersture stresses, Compound bars, Swain encrgy for axzal and torsional loads.

UNIT -1

Beams: Definition of shear furce and bending mument, Relation between intensity of loading,
Shiear foree and bending moment, Shear force and bending moment disgrams for cantilkever,
Simply supported and overhanging beams, Theory of simple bending, Moment of resistance and
comparison of various cross-sections.

UNIT - 111
Slopes and Deflections: Slope and deflection calculations of cantilever, Simply supporied

PR EAD
Departmant of MeThanical Enginearing
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beams subjected to point loads and uniformly distributed louds with Macuaulay's and double
integration methods.

Torsion of Circular Cross-sections: Theoey of pure torsion, Power wransmission in solid and
hollow circular shafts. Combined bending and torsion.

UNIT - 1V

Shear Stresses in Beams: Distribution of shear stresses in rectangular, 1-section. T-section,
Solid and holiow circular sections,

Principal Stresses and Strains: Analysis of bimaal state of stress with and without shear.
Mahr's Circle.

UNIT -V

Cylinders: Stresses in thin and thick eylinders with internal and external pressures.

Columns and Strats: Euler’s and Rankine’s formulae for axial load applications. Secant and
Perry formulae for eccentrically loaded columns.

Texthooks:

I. 5.8. Rattan., Strength of Materials, 3" edition, Tata Me-Graw Hill, 2017.

2. Ferdinand P. Beer, E. Russell Johnston, John T. Dewolf and David F. Mazurek.,
Mechanics of Materials, 8% edition, McGraw-Hill, New York, 2020,

Suggested Reading:

1 James M Gere, Mechanics of materials, 8 edition, Cengage Learning, 2013,

4 R.C. Hibbeler, Mechanics of Materials, 9" edition, Pearson, 2018.

5. §. Ramamrutham., Strength of Materials, 16" edition, Dhanpatrai and Sons, 2011.

\/
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HMECDHS
MANUFACTURING PROCESSES
Instruction 4 L Hours per Week
Duration of SEE 1 Hours
SEE G0 Marks
CIE 40 hWarks
Credirs 4

Objectives: To enable the students 1o
|. Understand various terms reloted to munufacturing processes
2 Understand various manufacturing processes
1. Provide the ability to solve simple problems such as riser design und sheet metal
caleulations
4. Compare various Manufacturing processes
5. Select suitable manufacturing process for @ given componen!

Outcomes: At the end of the course, o student will be able to
1. Define various terms rélated to manufactunng processes
7. Demonstrate the understanding of various manufaciuring processes
1. Solve simple problems such as riser design and sheet metal calculations
4. Compare various manufacturing processes
5. Choose suitable manufacturing process for a given component

UNIT -1

Manufacturing Processes: Classification and impostance.

Casting: Introcliction. Classification of casting processes, Types of pattems, Pattern malerials,
Pattern allowances. Elanents of-gating swslci, Types of gates. Purpose and - requirements of
riser, Chverinoy s mie, Optimum shape and dimensions of riser, Riser design by Caine’s method
and Modulus method.

UNIT -11

Moulding and Melting: Moulding sand and its ingredicnfs, Required propertics of moulding
saidl, Core and core pants, Melting by Cupola famace. Induction and arc fumace, Casting
defects and remedies

Special Casting Processes: Pressure die casting, Centrifigal costing, shell moulding, Investment
casting and COn» moulding.

UNIT- 111

Arc Welding: Introduction to welding. Classitication of welding processes, DCSP, DCRP, AC,
shiclded metal are welding, Submerged arc wilding, Gias Tungsten ave welding and gas metal are
welding.

Resistance Welding: Principle. Spol, Projection. Seain, Butl and percussion welding processes
Solid State Welding: Friction welding, Ulirasonic welding and explosive welding

Other Welding Processes:  Oxy-Acetylene welding, Laser beam welding, Electron beam
welding. Soldering and brazing,

UNIT -1V
Bulk Deformation Processes: Open dig, Closed die and isothenmal forging processcs, Rolling

s
PROFESSOR & HEAD ©
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process, Nomenclature of rolling , Geometric relationships in rolling, Direct, indirect, hydrostatic
and impact extrusion processes , Wire drawing process

Sheet Metal Operations: Shearing process, Shearing load, Energy required, Types of shearing
processes. Cup drawing process, Caleulation ol blank diameter for a given cup, Drawing load,
Sheet hending process and bend allowance,

High Energy Rate Forming Processes: Explosive forming, Flectro-hydreaulie forming and
clectiromagnetic forming.

UNIT-V

Additive Manufacturing: Introduction, Stereolithography, Fused deposition modeling,
Selective laser sintering and applications of additive manufacturing

Powder Processing: lntroduction, Production of powders, Mixing, Blending, Compacting and
Sintering, Metits, Demerits and application of powder metallurgy products.

Processing of Plastics, Ceramics and Composites: [mjeetion moulding, Blow moulding and
thermoforming of plastics, Injection moulding and slip casting of ceramics, Roll bending and
filament winding of composites.

Text Bools:
1. G.K. Lal and 5. K. Choudhury., Fundamentals of Manufactering Processes, Alpha science
International Lid.. 2005,

2. Mikell P.Grover,, Principle of Modem Manufieturing, 5™ edition, Wiley ; 2014,

Sugrested Reading:
3. PN. Rao., Menufacturing Technology, Vol.1, 3¥ edition, Tata MeGraw Hill Publ., Z011.
4, John Schey.. Intodusction to Mamufachuring Processes, 2™ edition, McGraw Hill Education. 1999

5. Amitabh Ghosh and Mallick., Manufbeturing Science, 4" edition, Assoc. East West Dr?
Py, Lad, 2011, ' YA
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PARTIAL DIFFERENTIAL EQUATIONS AND STATISTICS

Instructicn 3 L + I THours per Week
Dusation of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 4
Ohjectives:

1. To learn Numerical solution of ODE and Engineering problents,
To form PDRE and to find its solution.

To know the model of weve and heat equations.

Able to fit the hypothetical data vsing probability distributivn.
Tao leam fAtting of distribution and predicting the future values.

B D

Outcomes: On successful completion of this course the studznis shall be able to
|. Find solution of initial value problems of ODE by numerical method.
2. Solve Linear end non-linear PDE"s.
3. Solve one-diinension wave and beat equations and two dimension Laplace equation.
4. Use the basic probability for fitting the Random phenoimenca,
5. Amlyze the mndom fluctuations of probability distribution and principles of least square
approximations for the given data.

UNIT-1: .

Numerical Methods: Selution of plzebraic and tmnseendeninl equations by bisection method,
Regule-Foalsi method, Newton-Raplson method, MNumerical solutions of first order  ordmary
differential equations by Taylor's series methed, Euler’s method, Modified Euler's method and

Runge-Kutta method of fourth order.

UNIT-1I:

Partial Differential Equations: Formation of partiel differential equations, Linear equations of first
order (Lagrange's linear equations), Selution of first vrder noa-linear partial differential equation
{stapdard forms) and Charpits method.

UNIT-I11:

Applications of Partial Differential Equations: Slution by method of separation of variables,
Solution of one dimensional wave equation, Solution of one dimensional beat equation, Solution of
wo dimensional Laplace equation and its related problems.

UNIT-IV:

Basic Probability: Basic probability, Coaditional probakility, Baye’s theorem, Random variable,
Discrete probability distribution and continuous probability distribution, Expectation, Addition and
multiplication theorem of expectation. Properties of variance, Moments {moments aboat the mean and
moments aboul a point)

UNIT-V:

Probability Distributions and Curve Fitting: Poissen distribution, MGF and cumulants of the
Peissen distribution, Normal distribution, Chaacteristics of nommal distribution MGF and  CGF of
ofinal distribution. Aress under nonnal curve, Correlatien, Coellicient of comelation and lincs of
regression, Curve fitting by the method of least squares, Fitting of straight lines, Second degree
parabola, Exponential and growth curves. (jr.—-"

‘enl.'::nEDFESSEH & HEkp
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Textbooks:
1. B.S.Grewal, Higher Engineering Mathematics, 44th Edition, Khanna Publishers, 2017,

2. S.C.Gupta and V.K. kappoor, Fundamentals of Mathematical Statistics, Sultan Chand and
Sons, 2014,

Sugpested Reading:
1. Erwin kreyszig, Advanced Engineering Mathematics, Sth Edition, John Wiley & Sons, 2006.

2§ I Farlow, Partial Differential Equations for Scientists and Engineers, Lover Publications,
1993,
3. Sheldon Ross, A First Course in Probability, 9th Editian, Pearsen publications, 2014.

PROFESS & H
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With Effect from the Academic Year 2021-212

20CSCo
BASICS OF DATA STRUCTURES
{Commaon for all Programmes except CSE & I1)

Tnstruction 2 L Hours per Week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 2
Prerequisites:

Basic knowledge of programming language such as C or C++ is prefemed (but not
mandatory) and some mathematical maturity also will be expected.

Objectives: To intraduce
1. Basic linear and non-linear data structures.
2. Analyzing the performance of operations on data structures.
3. Different sorting and searching techniques and their complexities.

Qutcomes: The students will be able to

Identify various data structures, scarching & sorting techniques and their applications.
Describe the linear and non-linear data structures, searching and sorting technicues.
Apply suitable data structures to solve problems.

Analyze various searching and sorting techniques.

Evaluate the linear and non-lincar data stroctures.

Lhode e B

UNIT -1

Introduction: Data types. Data structures, Types of data struchures, Operations. ADTs,
Algorithms, Comparison of algorithms, Complexity, Time and space wadeoff,

Recursion: Introduction, Format of recursive functions, Recursion vs Iteration, Examples.

UNIT -2
Linked Lists: Introduction, Linked lists and types, Represeniation of linked list, Operations
an liked list, Comparison of linked lists with amays and dynamic arrays.

UNIT -3

Stacks and Queues: Introduction to stacks, Applications of stacks, hnplementation and
camparison of stack implementations, Intreduction to queues, Applications of queues and
implementations, Priority queues and applications

Searching and Sorting: Linear searching, Binary Searching, Sorting algorithms, Bubble
sort, Selection sort, Quick sort, Heap sort

UNIT-4

Trees: Definitions and concepts, Operations on binary trees, Representation of binary tree,
Conversion of general frees to binary trees, Representations of trees, Tree traversals and
Binary scarch tree,

UNIT -5
Graphs: Infroduction, Applications of graphs, Greph representations, graph twaversals,

Minimal Spanning Trees
anﬁ%ﬁfﬁﬂ

‘epartment of Mach
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Text Boals:

2

3.

Narasimha Karumanchi, Data Structures and Algorithms Made Easy, CarecrMonk
Puhlications, 2017

E.Horowitz 5. Sahni and Susan Anderson-Freed, Fundamentals of Data structures in
C, 2™ Edition, Silicon Press, 2007)

ReemaThareja, Data Structures using C, Oxford, 2014

Suggested Reading:

L.

O R

h'l.I.I.'IE:.".I"W‘i'uW.1.1.Iiﬂri.ﬂlﬂpl.‘.lil:ll..Cﬂﬂﬂdﬂtﬂ_ﬂh‘lﬂmI'E:E_&Igﬂl’l‘l:l]lnﬁl"indﬂx.h'[u]
https:dwww.edx.org/course/foundations-of-data-structures
hitps Lﬂ"ﬁlﬁ-gm}glt.mm."ﬁilufm&l‘aﬂ-ﬂm:Et:r-"dﬂiﬂ.-&tmntlﬂes.l'dﬂta-struclures-I#DS

https:/iwww.cs.usfea.edu/~galles'visualization/Algorithms
https:.".n'm-m.murmra.nrgfﬁpacialtzaﬂnnydemu'ucmewlgnriﬂum
PROFESSOR & HEAD
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ZOEGNMDS
UNIVERSAL HUMAN VALUES 11: UNDERSTANDING HARMONY

{Common for all Programs)

Instruction 2 L+1T Hours per Week
Duration of SEE 3 Hours
SEE 50 Marks
CIE S0 Marks
Credits 3

Course Objectives:
This course anns to:
1. Development of a holistic perspective based on self-cxploration about themselves

{human being), family, society, and nature/existence.

2. Undemstanding (or developing elarity) of the harmony in human being, farmily,
srciety, and nature/existence.

3, Swrengthening of self-reflection.

4. Development of commitment andd courage o acl.

Course Outcomes:
Upon completion of this course, students will be able to:
i, Students arc cxpected 1o become more aware of themselves, and their surroundings
{family, sociely. nature|
2. They would become more responsible in life, and in handling problems with
sustainable solutions, while keeping human relationships and human nature in mind.
3. They would have better critical ality.
4. They would also become sensitive to their commitment towards what they have
understoad {human valites, human relationship, and human society).
5. It is hoped that they would be able to apply what they have learnt to their own self in
different day-to-day seltings in real life, at least n beginning would be mude in this

direction.

The course has 28 lectures and 14 practice sessions:

UNIT-I
Course Introduction - Need, Basic Guidelines, Content and Process for Value Education
e Pumpose and mativation for the course, reeapitulation from Universal Human Values-1
. Self-Exploration-what is it? - Its conlent and process; ‘Natural Acceprance” and
Expetiential Validation-as the process for seli~exploration.
Continuous Happiness and Prosperity- A look al basic Human Aspiralions.
Right understanding. Relationship and Physical Facility- the basic requirements for
fulfilment of aspirations of every human being with their correct priority.
» Understanding Happiness and Prosperity eorrectly- A eritical appraisal of the current
Scenario.
s Method to fulfil the above human aspirations: understanding and living i harmony at
various levels.

Include practice sessions to discuss natural acceptance in human being as the innate
aceeptance for living with responsibility (living in relationship, harmony and co-existence)

14
Pﬂﬂlggﬁm HEAD

zpartment of Mechanical Enginsering

‘naltanya Bharahi Institute of Technology (A)
liandinet. Hyderahad-508 075. Telanoana
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rather than as arbitrariness in choice based on liking-disliking.

UNIT-T1
Understanding Harmony in the Human Being - Harmony in Mysell

» Understanding human being as a co-existence of the sentient ‘1" and the material
‘Body”.

Understanding the needs of Sell (‘1) and *Body” - happiness and phyzical facility.
Understanding the Body as an instrument of *I" {1 being the doer, seer and enjoyer).
Understanding the characteristics and activities of ‘1" and harmony in g b
Understanding the harmony of 1 with the Body: Sanyam and Health; correct appraisal
of Physical necds, meaning of Prosperity in detail.

o Programs to ensure Sanyam and Health.

L | - @& &

Include practice sessions to diseuss the role others have played in making material goods
available to me. Identifying from one's own life. Differentiate between prosperity and
accumulation. Discuss program for ensuring health vs dealing with disease.

UNIT-110
Understanding Harmony in the Family and Society- Harmony in Human- Human
Relatinnship

s Understanding values in human-human relationship, meaning of Justice (nine
universal values in relationships) and program for its fulfilment 1o ensure mutuzal
happiness; Trust and Respect as the foundational values of relationship.
Understanding the meaning of Trust; Difference between intention and competence.
Understanding the meaning of Respect. Difference betwern respect and
differentiation; the other salient values in relationship.

» Understanding the harmony in the society (society being an extension of family):
Resolution, Prosperity. fearlessness (trust) and co -existence as comprehensive
Human Goals,

s Visualizing a universal harmonious order in society- Undivided Society, Universal
Order- from family to world family.

include practice sessions to reflect on relationships in family, hostel and institute as extended
family. real life examples, wacher-student relationship, goal of education ete. Gratitude as a
eniversal value in relationships. Discuss with scenarios, Elicit examples from students’ lives,

UNIT-IV
Understanding Harmony in the Nature and Existence - Whaole existence as Coexistence
+ Understanding the harmony in the Nature.
e Imerconnectedness and mutual fulfilment among the four orders of natre -
recyclability and self-regulation in nature.
» Understanding Existence as Co-existence of mutually interacting units in all -
pervasive space.
« Holistic perception of harmony at all levels of existence.

Include practice sessions o discuss human being as cause of imbalance in nature (film
“Home" can be used), pollution, depletion of resources and role of technology etc.

8.
PRﬂFEEMEﬂD
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UNIT-V
Implications of the above Holistic Understanding of Harmony on Professional Ethics

= Matural acceptance of human values.

e Definitivencss of Ethical Humian Conduct,

« Basis for Homanistic Fducation, Humanistic Constitution and Humanistic Universal
Onder.

« Competence in professional ethics: a. Ability to utilize the professional competence
for augmenting universal human order b, Ability to identify the scope and
characteristics of people friendly and eco-friendly production systems, ¢, Ability to
identify and develop appropriate technolegies and management pattems for above
production systems.

s Case studies of typical holistic technologies. management models and produciion
syslems.

s Strategy for transition from the present state 1o Universal Human Order:

a. At the level of individual: as socially and ecologically responsible engineers,
technologisis and managers.
b. At the level of society: as mutually enriching institutions and organizations.

Include practice Exercises and Case Studies will be taken up in Practice (tutorial) Sessions
eg. To discuss the conduct as an engineer or scientist eic,

Mode of Conduct (L-T-P-C 2-1-0-3}

e Lecture hours are to be used for interactive discussion, placing the proposals about the
topics at hand and motivating students to reflect, explore and verify them. Tutorial
hours are to be used for practice sessions,

e While analysing and discussing the topic, the faculty mentor’s role is in pointing to
essential elements 1o help in sorting them out from the surface elements. In other
waords, help the students explore the important or critical elements.

s In the discussions, paticularly during practice sessions (tutorials), the mentor
encourages the student 1o connect with one’s own self and do self-observation, self-
reflection and self- exploration.

e Scenarios may be used to initiate discussion. The student is encouraged to take up
“ordinary” situations rather than” extra-ordinary” situations. Such cobscrvations and
their analvses are shared and discussed with other students and faculty mentor, in a
group sithng,

» Tutorials (experiments or practical) are important for the course. The difference is that
the laboratory is everyday life, and practicals are how you behave and work in real
life. Depending on the nature of topics, worksheets, home ossignments andfor
activities are included.

» The practice sessions (futorials) would also provide support to a student in performing
actions commensurate to histher belicfs. It is intended that this would lead to
development of commitment, namely behaving and working based on basic human
values.

Assessment:
This is a compulsery credit course. The assessment is to provide a fair state of
development of the student, so participation in classroom discussions. sell-

o

Department of Mechanical Engingering
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assessment. peer assessment etc. will be used in cvaluation.

Example:

Assessment by faculty mentor: 10 marks

Self-assessment/ Assessment by peers: 10 M

Socially relevant project/Group Activities/Assignments: 20 marks

Semester End Examination: 60 marks

The overall pass percentage is 40%. In case the student fails, hesshe must repeat
the course.

Text Bools:

R B Gaur, R Asthana, G P Bagaria, A Foundation Course in Human Values and
Professional Ethics™, 2™ Revised Edition, Excel Books, New Delhi, 2019, ISBN 978-
93-87034-47-1 The teacher’s manual

2. R R Gaur, B Asthana, G P Bagaria, “Teachers’ Manual for A Foundation Course in
Human Values and Professional Ethics”, 2™ Revised Edition. Excel Books, New
Delhi, 2019, ISBN 978-93-87034-53-2

Reference Books:

1. A Nagaraj Jeevan Vidya: Fk Parichaya, Jeevan Vidya Prakashan, Amar kantak, 1999,

2. N. Tripathi, “Human Values”, New Age Intl. Publishers, New Delhi, 2004,

3. Cecile Andrews, Slow is Beautiful

4. Gandhi - Romain Rolland (English)

5, Dharampal, *Rediscovering India™

6, E.FSchumacher. “Small is Beautitul.”

7. 1. C. Kumarappa “Economy of Permanence™

¢ Pandit Sunderlal “Bharat Mein Angreji Ra)™

9. Mohandas Karamchand Gandhi *The Story of My Experiments with Truth”

10. 10.Mohandas K, Gandhi, “Hind Swaraj or Indian Home Rule”

11, Maulana Abdul Kalam Azad, India Wins Freedom -

12, Vivekananda - Romain Rolland (English)

13. The Story of Stuff (Book). [

i;wm of Michanicaj EEB-I:li'ﬁHiﬂﬂ
.mmlﬂlﬁlﬂhﬂmmnmmﬂw
I, Hyderabad.5ng D75. Telangzng

17



| |1lﬂ

CBIT (&) With Effect from the Academic Year 2021-22
20CEMO1
ENVIRONMENTAL SCIENCE

Instruction 2 L Hours per Week
Dupation of SEE 2 Hours
SEE 50 Marks
CIE 0 Marks
Credits ]

Objectives: To enable the student

1. Identify environmental problems arising due to over utilization of natural resources and
understand the importance of use of renewable energy sources

2 Become aware about the impartance of cco system and interlinking of feod chain.

3, Identify the importance of biodiversity in mantaining ecological balance.

4. Learn about various atiributes of polletion management and waste management
practices.

5. Contribute for capacity building of nation for amresting and/or managing environmental
disasters.

Outcomes: At the end of the course, stdent i3 able to

|. Identify the namral resources and realize the importance of water, food, forest, mineral,
energy, land resources and affects of over utilization.

2, Understand the concept of ecosystems and realize the importance of interlinking of
food chains.

3. Contribute for the conservation of bio-diversily.

4, Suggest suitable remedial measure for the problers of environmental pollution and
contribute for the framing of legislation for protection of environment.

5. Follow the environmental ethics and contribute to the mitigation and management of
epvironmental disasters.

UNIT- I:

Environmental Studies: Delinition, Scope and importance, Need for public awareness.
Natural resources: Use afid over utilization of natueal resources, Water resources, Food
resources, Forest resources, Mineral resources, Energy resources, Land resources,

UNIT - 11

Ecosystems: Copcept of an ecosystem, Stucture and function of an ecosystem, Role of
producers, Consumers and decomposers, Energy flow in an ecosystem, Food chains, Food
webs, Ecological pyramids, Mutrient cyeling, Bio-geo chemical cycles, Terrestrial and
aqualic ecosystems.

UNIT - 1II:
Biodiversity: Genetic, Species and ecosystem biodiversity, Bio-geographical classification
of India, India as a mega diversity nation, Values of biodiversity, Hot-spots of biodiversity,
Threats to biodiversity, Endangered and endemic species of India, Methods of conservation
of biodiversity.

|
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UNIT - IV:

Environmental Pollution: Capse, Effecrs and control measures of air pollution, Water
pollution, Marine pollution, Seil pollution, Noise pollution, Solid waste management,
Nuclear hazards,

Environmental Legislations: Environment protection Act, Air, Waler, Forest & Wild life
Acts, Issues involved in enforcement of environmental legislation, Responsibilities of state
and central pollution control boards

UNIT-V:

Social Issues and the Environment: Water conservation methods, Rain watcr harvesting
and watershed management, Environmental ethics, Sustainable development and Climate
change, Global warming, Ozone layer depletion, Forest fires and Contemparary 1550es.

Text Bools:
1. Y. Anjaneyulu, Introduction to Environmental Science, B 5 Publications, 2004.
7. Suresh K. Dhameja, Environmental Studies, 5. K. Kataria & Sons, 2009.

Suggested Reading:
1. C. §. Ran, Environmental Pollution Control Engineering, Wiley, 1991,
7§ 5. Darn. A Text Book of Environmental Chemistry &Pollution Contrel, S. Chand

Limted, 2006 Q‘M
F'HDFESSUREﬁ
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CBIT {A) With Effect from the Academic Year 2021-22
2MECOT
MATERIAL SCIENCE AND METALLTURGY LAR

Instruction 2 L Hours per Wealk
Durstion of SEE 23 Hours
SEE 50 Marks
CIE 50 Marks
Credits |

Objectives: Students will

1. Acquire basic knowledge by understanding iron-carbide diagram and its application in
engineering.

2. Expose to Metallographic study and analysis of various metals.

3. Acquire knowledge in determining the hardness of metals before and after various
Heat treatment operations.

4, Understand differences between different heat reatment methods,

5. Understand the relation between micro structurs and propernies.

Outeomes: At the end of the course, a student will be able to
1. Identify crystal structure of various metals.
2. Measure hardness and can correlate with microstructure,
3. Perform a suitable heat treatment operation based on desired properties.
4. Underlines the importance of grain size in evaluating the desired mechanical properties.
3. Comelate the heat treatment methods and the mechanical properties abtained

List of the experiments

I. Study of metallurgical microscope.

2. Observing the microstructure of low carbon steel, medium carbon steel and high
carben steel specimens.

3. Observing the microstructure of austenitic stainless steel, high speed steel and case
carburized steel specimens.

4. Observing the microstructure of grey cast iron, white cast jron and spheroidal cast
iron specimens,

3. Observing the microstructure of Al-Si alloy, and malleable cast iron specimens.

. Proparation of o-f brass and normalized steel specimens for micro  structursl
ohservation.

7. Preparation of medium carbon steel and mild stesl specimens for micro structural
observation,

B. Preparation of nodular cast iron end grey cast iron specimens for micro structural
observation.

9. Determimation of grain size using image analyzer.
10. Annealing and preparation of the given Steel specimen for microstructural

observation.

11, Normalizing and preparation of the given Steel specimen for microstructural
observation.

12. Hardening and preparation of the given Steel specimen for microstructural
obaervation,

13, Comparativie study on the mfluence of heat treatments (anncaling, normalizing and

hardening) on the microstructure and hardness of the given Steel amﬁﬁ
anFE‘:‘-‘E’ ic%ﬂéw ”‘"'3
a
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Note: A minimum of 12 experiments need to be conducted,

Sugpested Reading:
L V. Raghavan, Materials Science and Engineering, 4™ edition, Prentice Hall of India

Lid., New Delhi, 2005.
1 5. H. Avwvner, Introduction to Physical Metallurgy, 2% edition, Tata MeGraw Hill

Publishers, New Delhi, 2005,
3 Virtnal labs — Physical Metallurgy Lab, NITK SURATHEAL.

i
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CBIT (A) With Effect from the Academic Year 2021-22
ZO0MECOS
STRENGTH OF MATERIALS LAB

Instruction 2 L Hours per Week
Duration of 3EE 3 Hours
SEE 50 Marks
CIE 50 Marks
Credits 1

Objectives: Students will

I

&

3.

4

4,

Demonstrate an understanding of tension, and the relationship between stress, strain
and application of Hooke's law.

Demonsirate an understanding of types of beams, deflections and measurement of
material property through deflections.

Demonstrate an understanding of torsion and deformations resulting from torsion,
Demonstrate the understanding of hardness and its measurement using different scales
like Brinnel and Rockwell.

Demonstrate an undersianding of measurement of shear modulus and young's
modulus for machine members like helical and leaf springs through loading

respectively.

Outcomtes: On successful completion of the course, siudents will be able to

I
2
3.

4,
5. Find the compressive and crushing strengths of conerete cubes and bricks.

Diraw stress-strain curve for an isotropic matesial and understand the salient
features of it

Determine the Young's modulus of various beam materials and leaf spring by
conducting load-deflection test.

Rigidity modulus of a given shafl specimen by torsion test and shear modulus of
closely coiled helical spring.

Evaluate hardness of different materials using different scales

List of the experimenis:

|. Tension lest on mild steel.

7. Compression fest on mukd steel.

3. Tension test on cast iron.

4, Compression lest on cast iron.

5. Brinell’s and Rockwell’s hardness tests.

6. Izod Impact test.

7. Load-deflection test on a leal spring Lo find out the Young's modulus of leal
naterial-

& Deflection test on a helical spring to detenmnine the rigudity modulus.

9. Torsion of shaft to determine the rigidity modulus of shaft material.

10, Defection test on a cantilever beam 1o determine the Young's modulus.

1 1. Deflection test oo @ simply supported beam to determine the Young's
modulus,

12. Deflection iest on propped cantilever to determine the Young's modulus.

: 22
PROFESSDR & HE
AD
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1. Deflection test on continuous heam to determing the Young's modulus.
14. Crushing and compression test on bricks and congrete cubes.

15. Look &t each component (arm, leg, seal, back, etc.) of a chair in & classroom and
decide what type of familiar structure it is and what type of loads act on it during
normal use. List each component, state where and how the load #cts and select the
theory which you would have to consider when analyzing the stresses in the chair.

Note: A minimum of 12 experiments need to be conducted.

Suggested Reading:

1. §.8. Rattan., Strength of Materials, 3™ edition, Tata Me-Graw Hill, 2017,
2 R C. Hibbler, Mechanics of Mechanics of Materials, 9™ Pearson, 2018,

3. Virtual labs — Strength of Materials Lab, NITK Surathkal. %
.:-’"M

PROFESSOR & HEAD
Dapariment of Mechanical Enginesring
Chaitasya Bharail institute of Technalogy (4)
Gandipet, Hyderabad-500 O75. Telangana
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CBIT (A) With Effect fiom the Academic Year 202]-22
WMEC0Y
MANUFACTURING PROCESSES LAB

Tnstruction 2 L Hours per Week
Duration of SEE 3 Hours
SEE 50 Marks
CIH 50 Marks
Cred:ts |

Ohjectives: To enable the students to
|. Test the moulding sand and analyze the same.
3 Testthe bead geometry and correlate the results to the input parameters.
3, Use TIG, MIG and Spol welding machines and experiment with them.
4, Test the formability charscteristics of & given sheel metal and study different types of
dies.
5 Understand the various type of sheet metal fornung dies

Outcomes: On completion of the course, the students will be able to
1. Test the moulding sand and analyze the same.
2 Test the bead geometry and correlate the results to the input paramelers.
1 Use TIG, MIG and spot welding machines and experiment with them,
4 Test the formability characteristics of a given sheet metal.
5. Demonstrate the understanding of various types of dies

List of the Experiments:
Casting:
1. Pesign of a simple pattern with various allowanges.
2. Mouldinz sand testing: GCS, GS8, DCS and D35
3. Moulding sand testing: Permeability and shatter index.
4. Finding out the GFN and Moisture content for a given sand sample.
5. Melting and Pouring of Aluminum.

Welding:

I. | Study of Are welding process, comparison of the bead geometry with DCSE, DCRFP and
Ay
Study of resistance welding process and spot welding of MS Sheets.
study of TIG welding process and plotting cooling curve in TIG welding process
Study of SAW Welding process and finding out deposition efficiency of the process.
Study of MIG welding process and testing of weld bead formed by MIG welding.

2 osw

etal Forming:

Evaluation of Formability of a given sheet material using Erichsen cupping test.

Smdy of Progressive die design and manufacturing of washer components using the
same oi a fly press (capacity 6 Tons) and estimation of forees.

Study of Compound die design and manufacturing of washer components using the
same on double body fly press (capacity 8 Tons) and estimation of forces,

4, Smdy of Combination die design and manufacturing of cylindrical cups using the same
an a hydraulic power press (capacity 50 Tons) and estimation of drawing force.

L

u

5. Study of extrusion dies and demonsuation of extruding lead material
6. 3 D Printing of & simple component. if : ::
PROFESSOR & HEAD
sspartment of Mechanical Enginddting
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Note: A minimum of 12 experiments need o be conducted.

Suggested Reading:

I PN Rao, Manufacturing Technology, Vol |, 3% edition, Tata McGraw Hill Publ., 2011,

2 Amitabh Ghosh and Mallick., Manufacturing Science, 49 edition. Assoc. East West Press
Pvt. Lid., 201 1,

3. Medtal Forming Virteal Simulation Lab, Dayalbagh Educational Institute, Agra

FRﬂFgS‘DR B HEAD
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20C5C0O7
Basics of Data Structures Lab

{Common for all Programmes except CSE & IT)
[nstruction 2 Hours per week
Duration of Semester End Examination 3 Hours
Semester End Examination 50 Marks
CIE 50 Marks
Credits 1

Pre-requisites: Any Programming Language

Course Objectives:

1a

2.

2.

4.

Design and construct simple programs by using the concepts of Data struchires a3
abstract data type.

To have a broad idea about how efficiently pointers can be used in the implement of
data structures.

To enhance programming skills while improving their practical knowledge in data
struciures.

To sirengthen the practical ability to apply suitable data structure for real time
applications.

Course Onteomes: The students will be able (o

Tl ol

List of
1.
2
3.
4,
5
6.
7

g,
Text B
L.

2.

[mplement the abstract data type.

Demonstrate the operations on stacks, gueues using arays and linked listy

Apply the suitable data structures including stacks, queues to solve problems

Analyze various searching and sortingtechnigues.

Choose proper data structures, sorting and searching techniques to solve real world
problems

Experiments

bmplementation of cperations on agays

Implementation of Stack.

Implementation of Cracue.

Implementation of basic operations on Single Linked List.
Implementation of Searching techniques.

Implementation of Sorting Techniques

. Case study like Banking System, Students Marks Manngement, Canteen

Management, Library Management elc

Open Ended questions

ooks

Brian W Kemighzn, Dennis Ritchie, € Programming Language, PH PTR. 2nd
Edition.

Richard M Reese, Understanding and Using C Pointers, O'Reily , 2013,

WebLinks
htips;//nptel.ac.in‘courses’ 1061 02064/

https:/www.udemy.com/algorithms-and-data-stractures-in-python’

Ly
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CBIT {(A) With Effect from the Academic Year 2021-22
20MECL0
KINEMATICS OF MACHINES

Instruction 3 L+IT Hours per Week
Duration of SEE 3 Hours
SEE &0 Marks
CIE 40 Marks
Credits 4

Objectives: At the end of the course, student will be able to understand
1. Basic elements of mechanisms and their motion characteristics, DOF

2. Velocity and Acceleration analysis of various mechanisms.
3. Principles involved in functioning of pivots, collars, clutches, belts, brakes and

dynamometers
4. Drawing displacement diagrams and cam profile diagram for followers execuling
different types of motions and various configurations of followers.
5. Selecting gear and gear train depending on application.
Outeomes: At the end of the course, student will be able o
i. Understand basic elements of mechanisms and their motion characteristics, DOF.

2, Amalyze Velocity and Accelemtion of various mechenisms.

3. Understand and Evaluate Principles involved in functioning of pivets, collars,
clutches, belts, brakes and dynamometers.

4. Design displacement dingrams and cam profile diagram for followers executing
different types of motions and various configurations of followers.

5. Select pear and gear train depending on application

UNIT -1

Basics of Mechanisms: Definition of kinematic link. Pair, Kinematic chain, Mechanism and
machine, Degrees of freedom, Grubler's criterion, Inversions of four bar mechanism,
Inversions of single and double slider crank chains.

Mechanism with Lower Pairs and Straight Line Motion Mechanism: Pantograph and
Geneva mechanisms. Ackerman and Davis steering gear mechanisms and Hooke's Joint.
Peaucellier, Havt, Scott-Fussel, Watt and Tchebicheff mechamsme

UNIT -11

Velocity and Acceleration of Mechanisms: Velocities of mechanisms by instantaneous
centre, Body centrode, Space centrode, Kennedy's theorem, Determination of velocity and
aceeleration of different mechanisms by relative velocity method including Coriolis
component of acceleration, Freudenstein’s methed for synthesis of four bar linkage.

LUNIT- 101

Friction: Friction in pivots, Collars. Clutches - Single and Multi plate, Cone and centrifugal
clutches.

Brakes and Dynamometers: Block or shoe, Band and block, Tnternal expanding shoe brake,
Prony brake, Rope brake, Belt transmission torsion dynameometers.

28
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UNIT -1V

Cams: Types of cams and followers, Displacement diagrams for followers, Uniform motion,
Parabolic motion, Simple harmonic metion, Cycloidal motion, Drawing cam profile with
knife edge follower, Translating roller follower and ftranslating flat follower, Cams of
specified contours, Tangent cam with roller follower, Circular arc (convex) cam with roller
follower.

UNIT - V

Gears: Classification of gears, Spur gears, Nomenelature, Law of gear toath action, Involute
a8 ear- tooth profile, Interference ol involute gears, Minimum number of teeth to avoid
interfersnce, Contact iatio, Cycinidal tooth profile, Comparison of involute and eycloidal
teoth profile.

Gear Trains: Gear tains, Simple, Compound, Reverted and epicyclic gear frains,
Differential of an automobile.

Text Books:
1. Thomas Bevan., Theory of Machines, CBS Publishers, 2009,
2. 5.5, Rattan., Theory of Machines, 4" edition, Tata McGraw Hill Publishers, 2017.

Suggested Reading:
I. C.5. Sharma and Kamlesh Purohit., Theory of Mechanisms and Machines, FHI
Learning Pvi. Limitee, 2006.
2. Amitabh Ghosh and A K.Mallik., Theory of Machines, 3™ edition, East West
Publications. 2005,
3. LE. Shigley, Theory of Machines, 3™ edition, Tata Me.Graw Hill Publishers, New
Delhi, 2014. |
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CBIT {A) With Effect from the Academic Year 2021-22
WMECT1
THERMODYNAMICS

Instruction 3 L Hours per Week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Objectives: Students will understand
|.Basic definitions of thermodynamics and significance of Zeroth law of
thermodynamics.
7. The importance and application of first law of thermodynamics.
3. The principles associated with second law of thermodynamics.
4. Properties of pure substances and use of Mollier diagram.
5. Various air standard cycles, vapour power cyeles and their importance.

Outcomes: At the end of the course a student will be able o

I. Understand the concepts of system, thermodynamic properties, thermodynamie
equilibrium and various methods of pressure and lemperature measurements.

2. Apply the first law of thermodynamics fo various thermodynamic processcs along
with the applications of steady flow energy equation.

3. Apply the Second law of thermodynamics to analyze heat pumps, refrigerators, heal
engines and to evaluate entropy changes.

4. Evaluate the propertics of pure substances and analyze the performance of steam
power cycles.

5. Evaluate performance of air standard cycles and analyze the properties of gas
mixfures.

UNIT -1

Introduction:  Themmodymamics,  Macroscopic  amd  Microscopic  approaches,
Thermodynamic systems, Propertics, Processes and cycles, Thermodynamic equilibrium,
Quasi - static process, Measurement of pressure, Zeroth law of thermodynamics and its
significance, Measurement of temperature, Reference points, ldeal gas equabion.

UNIT -11

Energy Interactions and First Law of Thermodynamics: Concept of heat and work, First
law of thesmodynamics for closed system, Energy a property of the system, Application of
first law fo varous thermodynamic processes like isobaric, Isochoric, [sothermal, Adiabatic
and polytropic, Definition of enthalpy, PMMI, First law applied w flow processes,
Application of SFEE to Mozzle, Diffuser, Throttling device, Turbine, Compressor and heat

exchanger.

LINIT- 11

Second Law of Thermodynamics: Limitations of Tiest low of thermodynamics. Kelvin
Planck and Clausivs staterments of second law of thermodynamics, PMM2, Equivalence of
Kelvin-Planck and Clausius statement. Reversible and irreversible procesges, Camot

30
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theorem, Clausins inequality, Caleulation of entropy change during various thermodynamic
processes, Principle of entropy increase, T-s diagrams, Application of entropy principle for
mixing of two fluids, Introduction w available and unavailable energy, Third law of
thermodynamics, Helmholtz and Gibb’s functions.

UNIT - IV

Pure Substances: Properties of pure substances, P=V diagram, P-T diagram, P-V-T
surface, T-s diagram. h—s diagram, Dryness fraction, Use of steam tables, Maxowell
relations, Clapeyron equation.

Vapour Power Cyeles: Vapour power cyeles - Camot cycle, Simple Rankine cycle,
Representation on p-v, T-s and h-s diagrams, Evaluation of performance parameters,
Efficiency, Work ratio, Specifie steam consumption and heat rate.

UNIT - ¥

Air Standard Cycles: Air standard cyeles, Otto, Diesel, Dual combustion cyeles, Working
pringiple, Derivation of expression for air standard efficienay, Comparison of Otto, Diesel and
dual cycles for the same compression ratio, For the same maximum pressure and
temperature.

Non-reactive Ideal Gas Mixtures: Mole fraction, Mass fraction, Partial pressure, Dalton’s
law of partial pressures, Amagat-Leduc law of partial volumes, Relation between partial
pressures, Maole fraction and volume fraction, Gas constant, Molecular mass, Specific heats
of pas mixtures, Relation between volumetric and gravimetric analysis, Determination of
theoretical air fuel ratio and equivalence ratio for various fuels,

Text Books:
1. P.K. Nag.. Engineering Thermodynamics, 6" edition. Tata MceGraw Hill Publizhing,
2017
2 Yupus Cengel and Michael Boles., Thermodynamics: An Engineering Approach,
B™ edition, McGraw Hill Education, 2017.

Suggested Reading:
1. R.K. Rajput., Engineering Thermodynamics, 4" Edition, Laxmi Publications, 2016,
2 Mahesh M Rathore., Thermal Engineering, Tata McGraw Hill Publishers, 2013.
3. D.5. Kumar., Engineering Thermodynamics, 8., Kataria and Sons, 2014
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CBIT (A) With Effeet from the Academic Year 2021-22
MEC12
FLUID PRINCIPLES AND HYDRAULIC MACHINES

Instruction 3L+ IT Hours per Week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 4

Objectives: Students will
. Learn properiies of fluids, laws related to fluid flow and their applications.
3 Understand the principles and problems associated with impact foree of jet on the

Yanes

3 Understand various principles and  performance  characteristics  related o
Reciprocating pumps.

4 Coime to know the working principles and performance characteristics of Centrifugel
RUTLTRES

5. Learn the working principle and efficiencies of hydraulic urbines.

Qutcomes: Al the end of the course, o student will be able to
I Determine the various properties of flnid and their applications
5 Understand the methodology in calculation of impact force exerted by the jet an the
vanes
3 Acquire the knowledge of the functionality and performance of reciprocating pumps.
4, Estimate the performance and testing of centmfugal pumps.
5. Acquire knowledge in the funclionality, performance and testing of hydraulic
narbines.

UNIT -1

Properties and Laws of Fluid Flow: Fluids, Propertics, Density, Specific weight, Specific
gravity, Viscosity, Newton®s law of viscosity, Pressure, Laws of flnid flow, Continuiry
theorem, Bemoulli's theorem, Pitot tube, Venturimeter, Notches, Darcy Weishach equation,
Hydrsulic machines, Impulse-momentum squation and applications.

UNIT -11

Impact of Jet on Vanes: Layoul of hydraulic power plan, Working principle, Velocity
irjangles, Impact force exerted, Power developed and efficicncy of jel impinging on a lixed
fat vertical vane, A single and serics of flat moving vertical vanes, At the center and at one
end of o fixed symmetrical and snsymmetrical curved vane, At the center und at one end of
a single and series of symmetrical and unsymmetrical moving curved vanes.

UNIT- 11

Reciprocating Pumps: Classification and working principle, Discharge, Slip, Cocflicient of
discharie, Power requited 1o drive the pump and efficiency, Variation of pressure head due
to scceleration of piston and pipe friction, Ideal and actoal indicator diagrams. Scparation,
Safe speed to avoid scpamtion, Air vessels, Work saved, Quantity of water entering into or

coming out of air vessels and performance characieristic curves. O
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UNIT - IV

Centrifugal Pumps: Classification. and working principle, Comparison over recipmcating
pumps. Velocity triangles. Head equivalent of workdone, Efficiencies,  Pressure rise,
Minimum starting speed, Specific speed, Physical significance, Model testing, Conditions
of similarity. Priming, Performance characteristic curves, Common operational problemns
(troubles), reasons and remedies.

UNIT -V
Hydraulic Turbines: Classification and working, Velocity triangles, Power developed and
efficiencies of Pelton wheel, Francis turbine and Kaplan turbines, Design of hydraulic
wiebines, Specific speed, Physical sigrificance, Unit testing, Unit quantities, Model testing,
Conditions for similarity and performance characteristic curves.
Text Books:
1. P.M. Modi and S.M. Seth., Hydraulics and Fluid Mechanics Inclading Hydraulic
Machines, 22" edition, Standard Book House, New Delhi, 2019,
7 1.K. Bansal.. A Text Book of Fluid Mechanics and Hydraulic Machines, o edition,
Laxmi Publications (P) Lid., New Delhi, 2015,

Suggested Reading:
1. E.8. Khurmi and N. Khurmi., Hydeaulics, Fluid Mechanics and Hydraulic
Machines, 207 edition, $.Chand publishing, 2014
7 8. Ramamrutham., Hydraulics, Fluid Mechsnics and Fluid Machines, Dhanpat Rai and
Sons, New Delhi, 2004.
3. Madan Mohan Das., Fluid Mechanics and Turbomachines, PHI Learning Private

Limited. Mew Delhi, 2005. 2
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CBIT [(A) With Effect from the Academic Year 2021-22
20MEC13

METAL CUTTING AND MACHINE TOOL ENGINEERING
Instruction 3 L Hours per Week
Duration of SEE 3 Hours
SEE 60 Marlks
CIE 40 Marks
Credits >
Objectives:

1. Various cutting tool materials and tool geometry.

2. Factors effecting tool life and thermal aspects of metal cutting.

3. The working principles of various of types of lathes, drilling machine and milling
machines ,

4. The working principles of boring machines, grinding machines and thread production

5. Warking principles of nen-conventional machines and jigs and fixtures

Outcomes: At the end of the course, the student will be able ta:

I. Describe tool geometry, select tool material for machining of various material and
identify the types of chips.

2. Calculate cutting forces, MRR, power consumption under different cutting conditions,

3. Classify the mechanisms of tool wear, estimate tool life using Taylor's equation under
various cutting conditions

4. Identify the basic parts, specifications, operations of various machine tools and
understand jigs & fixtures

5. Classify methods of unconventional machining and identify suitable method for a

given component.

Umit-T

Cutting Tool Materials: High carbon steel, HSS, Stellite, Carbides, Coated carbides and
diamond.

Tool Geometry; Nomenclature of single point cutting tool by ASA aud ORS, Geemelry of
drills, Milling cutters and broaches, Recommended Tool angles.

Chip Formation: Basic chip fermation process, Types of chips, BUE, Chip breakers.
Machining: Orthogonal and oblique cutting, Mechanics of metal cutting, Merchant's
analysis, Shear angle solutions of Merchant and Lee & Shafer.

Unit-I1

Thermal Aspects of Metal Cutting: Sources of heat and heat distribution, Various methods
of measurement of temperature, Cutting fluids and applications,

Tool Wear, Tool Life & Machinability: Types of wear, Mechanism of tool wear, Tool life
& machinability, Effects of process parameters on tool life, Taylor's tool life equation,
Economics of machining: Toal life for maximum production and minimum cost.

Umit-1T1

Constructional Features and Specifications of Machine Tools: Various operations on
lathe, Types of lathes and special attachments on a centre lathe, Drilling, Milling operations,
Indexing methods, Shaper, Planer, Slotter and their differences, Quick retum mechanisms,

34
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Automatic feed devices. Jig boring machines, Differences between honzontal and vertical jig
boring machines

Unit- TV

Grinding Machines: Types of grinding, Abrasives and bonds used for grinding wheels.
Specification and selection of wheels. Principles of broaching, Lapping, Homing, Polishing,
Buffing, Super ﬁnmhmgnnd bumizhing,

Serews and Gear Manufacturing: Screw making by tapping, Chasers, Thread rolling,
Thread milling, Thread grinding, Gear shaping, Gear hobbing, Oear shaving and grinding.

Umit-¥

Jigs and Fixtures: Design principles for location and ¢lemping. Tool holding and work
holding devices, Quick clamping devices, Types of Jigs and fixtures.

Unconventional Machining: Principles of working and applications of TISM, AIM, WIM,
EDM, ECM, LBM and EBM.

Text Books:

1. B.L. Juneja, G.8. Shelkchon and Seth Nitin., Fundamentals of metal cutting & Machine
tools, New Age Publishers, 2003.

2. P.N. Rao., Manufacturing Technology — Metal Cutting & Machine Tools, Vol. 2, Tata
MeGraw Hill Education Pvt. Ltd, 2010,

Sugrested Reading:

1. Dawvid A. Stephenson and John 5. Agapion, Metal Cutting Theory and Practice,
3rd edition, CRC Press, March 2016

2. Amitabha Ghosh and Ashok Kumar Mallik., Manufacturing Science, 2nd Edition,
Affiliated Easi-West Press Pvt. Lid, 2010,

3. M.C. Shaw., “Metal Cutting Principles”, Clarendon Press, Oxford 1984,
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CBIT [(A) With Effect from the Academic Year 2021-22
20EGMOL
INDIAN CONSTITUTION AND FUNDAMENTAL PRINCIPLES

[nstruction 2 L Hours per Week
Duation of SEE 2 Hours
SEE 50 Marks
CIE 0 dMarks
Credits 0 Mon Credit Course

Objectives: The course will intreduce the students to:

1. History of Indian Constitution and how it reflects the social, political and economic
perspectives of the Indian society.

2. Growth of Indian opinion regarding modern Indian intellectuals’ constitutional role
and entitlement to eivil and economic rights as well as the emergence of nationhood
in the early years of Indian nationalism.

3. Various Organs of Govemance and Local Admimstration.

Quicomes: After successful completion of the course the students will be able to:

1. Understand the making of the Indian Constitution and ils feafures,

2. Identify the difference among Right To equality, Right To freedom and Right o
Liberty.

3. Analyze the structuring of the Indian Union and differentiate the powers between
Unton and States.

4. Distinguish between the functioning of Lok Sabha snd Rajya Sabha while
appreciating the importance of Judiciary.

5. Differentiote between the functions underlying Mumicipalities, Panchayats and Co-
operative Socicties.

UNIT -1

Constitution of India: Constitational histery, Govi of India Act 1909, 1919 and 1933,
Constitution making and salient features, Directive principles of state policy, Its importance
and implementation.

UNIT - II

Scheme of the Fundamental Rights & Duties: The Fundamental Rights, Equality, Certain
freedom under Article 19, Life and personal hiberty under Article 21, Fundamental Duties and
the legal status,

UNIT - 111

Union Government and its Administration - Structure of the Indian unicn, Federalism,
Distribotion of legislative and fingncial powers between the union and the states,
Parliamentary form of government in India, Executive, President’s role, Power and position.

UNIT -1V
Legislature and Judiciary: Central Legislature, Powers and functions of Lok Sabha and

Rajya Babha.
’Q 36
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Judiciary: Supreme court, Functions, Judicial review and judicial activism

UNIT-V

Local Self Government - District’s administration head (Collector), Role and importance.
Municipalities: Introduction, Mayor and role of elected representative, CEO of municipal
corporalion.

Panchayati Raj: Introduction, Zilla panchayat, Elected officials and their roles, CEQ zilla
Panchayat: Position and role, Block level, Organizational hierarchy (different departments).
Village level: Role of elected and officials.

Text Bools:

1. Ed Prof V Ravindra Sastry, Indian Government & Polities, 2nd edition, Telugu Akademy,
2018,

7. Indian Constitution at Work, NCERT, First edition 2006, Reprinted- January 2020.

Suggested Reading:
1. The Constitution of India, 1950 (Bare Act), Government Publication.
2. Dr. 8 N. Busi, Dr. B. R, Ambedkar, Framing of Indian Constitation, 1st Edition,
2015,
3. M. P, Jain, Indian Constitution Law, 7th Edition, Lexis Nexis, 2014,
4. D.D. Basu, Introduction to the Constitution of India, Lexis Nexis, 2015,

D
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20EGMO2 INDIAN TRADITIONAL KNOWELDGE

[nstruction 2 L Hours per Week
Duration of SEE 2 Hours
SEE 50 Marks
CIE 2 MID Sem assignments (Optional)
Credits 0 Non Credit Course
Objectives:

1. To get & knowledge in Indian Culture
7. To Know Indian Langusges and Literature and the fine arts in India
3. Ta explore the Science and Scientists of Medieval and Modem India

Qutcomes: After completion of this course, students will be able to:
1. Understand philosophy of Indian culture
2. Distinguish the Indian languages and literature
3. Leam the philosophy of ancient, medieval and modem India
4. Acquire the information about the fine arts in India
5. Know the contribution of scientists of different cras.

UNIT-1

Culture and Civilization: Gulture, Civilization and heritage, General characteristics of
colture, Importance of culture in human literature, Culrural diversity, Aesthetics, Women
geers, Indus culture, Indian cuisine, Martial arts

UNIT-11

Education System: Education in ancient, Medieval and modern Indie, Aims of education,
Subjects, Languages, Science and scientists of ancient India, Science and scientists of
medieval [ndia, Scientists of modern India

UNIT-I1T

Linguistic Wealth: Indian Langnages and Literamre, The role of Sanskrit, Paleography,
Significance of scriptures to curient socicty, Indian semantics and lexicography, Bhakti
literature, Darsanas

UNIT-IV
Art, Technology & Engineering: Seylpuire, Painting and handicrafts, Indian music, Dance
drama and theatre, Introduction to mayvamatam, [ron and steel technology, Use of metals in

medicinal preparations
UNIT-V
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Science and Logie: Helio-centic system, Sulbasutras, Katapayvadi, Hindu calendar,
6 pramanas in [ndian logic, Scientific method applied 1o therspeutics, Fallacies, Tarka —
Induction & Deduction, Ayurvedic biclogy, Definition of health

Essential Readings:
1. Kapil Kapoor, Text and Interpretation: The Indian Tradition, ISBN: 81246033375, 2003

2. Samskrita Bharati, Science in Samskrit, ISBM-13: 978-8187276333, 2007

4, Satya Prakash, Founders of sciences in Ancient Indie, Govindram Hasanand, ISBN-10:
8170770009, 1585

5. Brajendranath Seal, The Positive Sciences of the Ancient Hindus, Matilal Banarasidass,
ISBN-10: 8120809254, 1913

Suggested Readings:

1. Swami Vivekananda, Caste, Culture and Sociallsm, Advaita Ashrama, Kolkata [SBMN-
Q788175050280

2 Swami Lokeswarananda, Religion and Culture, Advaita Ashrama, Kolkata ISBN-
Q7RE 185843384

3. Kapil Kapoor, Language, Linguistics and Literature: The Indian Perspective, ISBN-
10: 8171880649, 1994,

4. Karan Singh, A Treasury of Indian Wisdom: An Anthology of Spiritual Learn JSBN: 978-

0143426158, 2016

Qwami Vivekananda, The East and the West, Advaita Ashrama, Kolkata Q788185301860

Srivastava R.N., Srudies in Languages and Linguistics, Kalinga Publications ISBN-13:

978-8185163475

7. Subhash Kak and T.R.N. Rao, Computation in Ancient India, Mount Meru Publishing
ISBN-1988207126

8. FLN Misra, Outlines of Indian Arts Architecture, Painting, Sculpiure, Dance and Drama,
1IAS, Shimla & Aryan Books International, [SBN 8173055149

. §. Narain, Examinations in ancient India, Arya Book Depot, 1993

10. M. Hirivanna, Essentials of Indian Philosophy, Motilal Banarsidass Publishers, ISBN-
13: 978-8120810990, 2014

|1. Ravi Prakash Arya, Engineering and Technology in Ancient India, Indian Foundation for
Vedic Science, ISBN-10: 1947593072020

=

SWAYAM/Nptel:

1. History of Indian Science and Technology -
htlps:.ffan]inzmmses,mayamlaﬂ.Enfa:p!ﬂ_ap‘iﬂfpmview
[ntroduction to Ancient Indian Technology —
https:/fonlinecourses.nptel.ac.ininocld_aed7/preview
indian Culture & Heritage - hitps:/onlinecourses swayam2 ac.in‘nos21_scl1/preview
Language and Socicty - https:/nptel.ac.in/courses/109/106/109106091/
Science, Technology & Society - hitps:/nptel.ac.in/courses/109/103/109103024/
Introduction te Indian Philosophy - https:/nptel ac.infeourses/109/1 06/10910603%/
Introduction to Indian Art - An appreciation -
hitps:/fonlinecourses.nptel.ac.innoc20_hs09 preview
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CBIT (A) With Effect from the Academic Year 2021-22
Z0MEED]

POWER PLANT ENGINEERING

{Professional Elective - 1)

Instruction 3 L Hours per Week
Duation of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3
Objectives:

|. Different types of power plants and their site selection criteria

2. Operation of thermal power plant

3. About hydraulic power plants, dams and spillways

4. Different types of nuclear power plants inchuding Pressurized water reactor, Hoiling
water reactor, Liquid metal fast breeder reactor and Gas cooled reactor

5. The power plant econcmics, environmental and safefy aspects of power plant

ﬂ;:icrutinn.

Outcomes: At the end of the course, the student will be able 1o
1. Identify different handling equipmert used in steam plant.
2. Understand various coal combustion methods,
3. Recognize different types of dams, spill ways and hydro electric power plants.
4, Classify nuelear power plants based on mederator and coolant.
5. Analyze coonomics related to power plants and effect of pollutants.

UNIT -1

Introduction: Energy and power, Sources of energy, Classification of power plants, Power
develppment in India.

Steam power plant: Plant Layout, Site selection factors, Types of coal, Requirements of
good coal handling plant, Coal and ash handling systems, Removal of dust and dust
collectors.

UNITII

Coal Combustion and Firing Methods: Overfeed stoker. Chain grate and spreader stokers,
Underfeed stoker, Multi-retort stoker, Unit system, Central bin system, Pulverized fuel
bumers, Cyclone bumer, Fluidized bed combustion.

UNIT 111

Hydro Electric Power Plant: Hydrological cycle, Recording and non recording rain gauges,
Run-off flow measurcment, Flow and mass duration carves, Site selection, Components and
lnyout of hydro power plant, Types of dams and spillways, Classification of hydro electric
plants.

UNIT -1V
Nuclear Power Plant: Breeding and fertile materials, Comparison of fission and fusion

%ﬂﬁ’_‘ 40
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processes, Essential components of a nuclear reactor, Pressurized water reactor, Boiling
water reactor, Guas cooled reacior, Liguid metal cooled reactors, Breeder reactor, Radioactive
waste disposal.

UNIT -V

Power Plant Fconomics: Terms and definitions, Types of lpads, Load curve, Load duration
curve, Fixed and operating costs, methods to find depreciation cost, Various types of taniffs.
Environmental considerations: Effluents from power plants and impact on environment.

Text Books:
I, RK. Rajput, A Text Book of Power Plant Engineering, 5" cdition, Laxmi
Publications (P} Lid, New Delhi, 2016.
3, P.K. Nag, Power Plant Engineering, 4" edition, McGra Hill Education {India) Private
Limited, New Delhi, 2014.

Suggested Reading:
I. R. Yadav, Fundamentals of Power Plant Engineering, Central Publishing House,
Allahabad, 2012.
2. R.K. Hegde, Power Plant Engineering, Pearson Education India, 2015.
3. P.C. Sharma A Text Book of Power Plant Engineering, S.K. Kataria & sons, New

Delhi, 2016.
Q/&/
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20MEEN2
PRODUCTION AND OPERATIONS MANAGEMENT

(Professional Elective-I)

Instruction 3 L Hours per Week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3
Objectives:

I. Understand plant layout design to facilitate material flow and processing of a product
in the most efficient manner

3. 2. Gain some ability to recognize situations in a production systemn environment that
suggests the use of certain quantitative methods to assist in decision making on
operations managemenlt and strategy.

1 Upderstand how Materials Requirement Planning and MRPII systems are used in
managing operations

4. Recomnize the importance of Inventory control to ensure their availability with
minimum capital lock up.

5. Evaluate the quality processes in manufacturing and service sector to improve the
operational performance

DOutcomes: At the end of the course, the students are able o

|, Understand the role of production system and its design in production and operations
management.

2. Apply forecasting techniques for predicting demand

3. Use aggregate planning, master scheduling and materials requirement planning in a

production system
4, Compare various inventory control techniques used in production system.
5

. Apply the quality control tools to improve performance of production system.

LINIT-1
Introduction: Production systems, Classification and charecterisation

Plant Location and Layout: Factars affecting plant location, Objectives of plant layour,
Types of lavouts, Merits and demerits.

Work Study: Productivity, Introduction to method smudy and work measurement. Standard
time calculations, Work sampling.

UNIT-II
Forecasting: Introduction, Forecasting objectives and uses, Demand pattemns, Qualitative
models, Market survey, Delphi method, Quentitative models, Moving average, Weighted

Depariment of MecRanical Enginasring
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moving average, Simple exponential smoothing, Trend eadjusted exponential smoothing,
Simple regression.

Forecast Errors: Mean absolute deviation, Mean square error, Mean forecast error, Mean
absolule percentage emmor

UNIT-I1I

Aggregate Planming and Master Scheduling: Introduction, Objectives of aggrepate
planning, Cost in aggregate planning, Stategics in aggregate planning, Master production
scheduling.

Materials Requirement Planning: Importance, MRP system, Inputs and outputs, Bill of
materials.

UNIT-1V

Inventory Control: Importance, Inventory control systems, Types of Inventories, Inventory
costs, Deterministic [nventory models, Basic purchase model, Purchase model with
instartaneous replenishment and with shortages, Basic production model, Produetion model
with shortages, Inventory model with price breaks, Just-in-time system eévolution and its
characteristics,

UNIT-V

Quality Control: Introduction, Quality gurus and their contributions, Quality tools, Process
capability, Quality control by control chans, Sampling plans, Operating characterisiic curve,
Introduction to total quality management and six-sigma.

Text Books:

1. Joseph G. Monks., Operations Management: Theory and Problems, 3™ edition, McGraw
Hill International Edition, 1987,

2. William J. Stevenson., Operations Management, §th edition, Tata MeGraw Hill Edition,
2005,

Suggested Reading:

1. Evemrete E. Adam #nd Ronald J. Ebert, Production & Operations Management,
5" edition, Prentice Hall of India, 2005.

2. R. Panneerselvam., Production and Operations Management, 2™ edition, PHI Leaming
Pyt Lid., New Delhi, 2006.

3. Elwood S. Buffa.. Modern Production/Operations Management, 5™ edition, John Wiley

Publishers, Singapore, 2002 @/
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20MEEDNS

ENTREFPRENEURSHIF

{Professional Elective - I)
Instruction 3 L Hours per Week
Duration of SEE 3 Hours
SEE i) Marks
CIE 40 Marks
Crediis 3
Ohjectives:

1. Concept and procedure of idea generation,

2. The nature of industry and related opportunities and challenges.
3. Elemeunts of business plan and it 3 procedure.

4, Project management and ifs technigues.

5. Behavioural issues and Time managemen:,

Outcomes: Af the end of the course, students will be able to:
1. Understand the concept and essence of entrepreneurship.
2. Identify business opportunities and nature of enterprise.
3. Analyze the feazibility of rew business plan.
4. Apply project management techniques like PERT and CPM for effective planning and
execution of projects.
5. Use behavioral, leadership and time management aspects in entrepreneurial journcy.

UNIT-I

Entrepreneurship: Definition, Functions of entreprencurs, Qualities of entreprenents,
Entrepreneur vs intrapreneur, First generation entreprencurs, Women entrepreneuis,
Innovation, Creativity, Intellectual propeity in entreprencurial journey, Conception and
evaluation of ideas and their sources, Need and importance of startups and incubation cenfers.

UNIT-1II

Indian  Industrial Environment: Competence, Opportunities and  challenges,
Entreprenzurship and economic growth, Small scale mdustry in India, Objectives, Linkage
among small, medium and Jarge seale industries, Types of cnterprises, Corporate social
responsibility.

UNIT-1I1

Formulation of Business Plan: Introduction, Business model canvas, Elements of business
plan and its salient featurcs, Technical analysis, Profitability and financial analysis,
Marketing analysis, Executive summary. Choice of technology and collaborative interactions,
Sources of finance and Incentives for entreprensurs. Busines firm registration procedures.

UNIT-IV

Project Management: Meaning and definition of project, Project organization, Praject
planuing, Execution and control using CPM and PERT techniques, Human aspects of project
management, Assessment of tax burden, Environmental issues.

PROFESSOR & HEAD **
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UNIT-V

Behavioral Aspects of Entreprencurs: Personality determinants, Maslow’s hierarchy of
needs, Leadership concepts and models, Values and attitudes, Motivation aspects, Change
behavior.

Time Management: Approaches of time management, Strengths and weaknesses, Time
management matrix and the urgency addiction

Text Books:

1. Vasant Desai., Dynamics of Entreprencurial Development and Management, 6 edition,
Himalaya Publishing House, Mumbai, 1997,

2. Prasanna Chandra., Projects: Planning, Analysis, Selection, Implementation and Review,
B edition, Tata McGraw Hill Publishing Company Lid., New Delhi, 1995,

Suggested Reading:

1. Bobert D. Hisrich and Michael P. Peters., Entreprensurship, 5" edition, Tata McGraw
Hill Publishing Company Lid., New Delhi,2005.

2. Siephen R. Covey., First Things First, 1* edition, Free press, New York, 2003

3. 8.8, Khanka., Entrepreneurial Development, 4 edition, S. Chand & Co. Pvi. Lid,, New

Delhi, 2012
@W
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20MEEDN4
MECHATRONICS AND AUTOMATION
(Professional Elective—L)

[nstruction 3 L Hours per Week
Duration of SEE 3 Hours
ZEE 60 Marks
CIE 40 Marks
Credits 3
Objectives:

|. To understand the electrical and mechanical systems and their interconnection to
perform a task.

. Apply mechanical. electronics, control, and computer engineering in the design of

mechatronics systems to specific applications.

Design of mechatronics systems (o specific applications.

. Interfacing and actuation of @ microprocessor and compare the performance of various
controllers

. Design, development, and working of various automated systems.

. Automation principles for various industrial applications

g L -

@ L

Outcomes: Al the end of the course, the students are able to

I. Apply the concept of mechatronics and analyze electrical and mechanical systems and
their intzrconnection for a given application.

2. Apply mechanical, electronics, control, and computer engincering in the design of
mechatronics systems to specific applications.

3, Analyze the design, interfacing, and actuation of a microprocessor and Compare the

performance of various controllers (P, PD, PI and PID)

To design, develop automated systems for varicus applications.

To design and develop automated and sutonomous robotic systems using Al and IOT

for various industrial applications.

-

UNIT -1

Introduction to Mechatronics Systems: Need of interface of electrical & electronic devices
with mechanical elements, Concept of mechatronics, Flow chart of mechatronics system,
Elements of mechatronics system, Drive mechanisms, Actuators. Feedback devices and
control systemn application in industries and systems development.

Sensors and Transducers: Sensors for displacement, Position and proximity, Velocity,
Motion, Force, Fluid pressure, Liguid flow, Liquid level, Temperature, (thermistor,
thermocouple), Light sensors and selection of scnsors.

UNIT-11

Preumatic and Hydraulic Actuation Systems: Valves, Pumps and accessories, Hydraulic
circuits, Mechanical servo control circuits, Electro-hydraulic serve control and hydro
preumatic circuits with examples.

Mechanical Actuation Systems: Cams, Gear trains, Ratchet and pawl.

—
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Electrical Actuation Systems: Mechanical switches, Solenoids, DC motors, AC motors,
Stepper motors and servo motors.

UNIT - 1

Microprocessor Technology: Intreduction, Architecture, Configuration, Programming and
using of 8051 controller with 'C" language, Interfacing input and cutput devices for various
applications.

Process Controllers: Controllers, Uses of controllers, Open loop and closed loop contrel,
Proportional, PD, PL, PID controllers, Analog and digital methods of control.

UNIT - IV

Introduction to Automation: huportance of automation, Use of mechatronics, Systems
required, Purpose of automatic control, Implementation of industrial contiol system,
Introduction to automatic control theory

Design of an Automated System: Building blocks of an automated system, Working
principle. Selection of various components of an automated system, Specifications of various
clements. Use of design data books and catalogues.

UNIT - ¥

Case Studies of Mechatronics Systems; Pick and place robat, Automatic car park systems,
Automatic washing machine and engine management sysiems.

Introduction to robotic sutomation: Artificial Intelligence (Al) based systems, 10T
manutacturing industrics.

Text Books:
I, William Bolton., Mechatronics: Electronic control systems in mechanical and
electrical engineering, 6 edition, Pearson Education, 2013
2. Ronald P. Hunter., Automated process control systems — concepis and Hardware,
2% edition, PHI. 1987,

Suggested Reading:
I. Devdas Shetty and Richard A. Kaolk., Mechatronics System Design, Cengage Learning,

2011,

2. HMT Ltd., Mechatronics, Tota MeGraw Hill Publishing Company Limited, New Delhi,
1993.

3. AK Sawhney. A course on Electrical and Electronic Measurements and
Instrumentation, Dhanapatiraid co, 2003 Q

PHDFEEE%E&D

Department of Machanical Enginasrin
Chaltanya Mhﬂlrhhﬁ'l’u:hnhmig
Gandipet, Hycerabad-500 075, Telangana

&7



Page |48

=

CBIT (A) With Effect from the Academic Year 2021-22
20MEC14
FLUID PRINCIPLES AND HYDRAULIC MACHINES LAB

instruction 2 L Houss per Week
Duration of SEE 3 Hours
SEE 50 Marks
CIE 50 Marks
Credits I

Objectives: Students will
|. Determine discharge of fluid Now.
2. Verify fluid laws like Bemnoulli's equation and determine losses through pipes.
3. Determine impact force of jet on the vanes
4. Demonstrate knowledge in evaluating performance characteristics of pumps.
5. Evaluate the performance characteristics of turbines
Outcomes: On completion of the course, the students will be sble to
|. Carry out discharge measurements
2. Determine the energy loss in conduits.
3. Calculate forces and work done by a jet on fixed or moving, flat and curved blades.
4. Evaluate the performance characteristics of pumps.
5. Demonstrate the characteristics curves of turbines.

List of the Experiments:

|. Werification of Bernoulli's equation,

2. Determination of Darcy s friction factor and nature of water flow through pipes

3. Determination of cocfficient of discharge for venturimeter

4. Determination of coefficient of discharge for rectungular notch

5. Determination of coefficient of discharge for V- notch

6. . Determinution of impact force of jet on fixed flat and fixed curved vanes

7. Performance and characieristic curves of reciprocating pump

8. Performance and characteristic curves of centrifugal pump

9. 'Performance and characteristic curves of self priming pump.

10. Performance and characteristic curves of gear pump,

11, Performance and characteristic curves of Pelton wheel

12. Performance and characteristic eurves of Francis Turbine under constant speed and
variable speed conditions

13. Performance and charseteristic eurves of Kaplan hubine under constant speed and
variable speed conditions

Note: A minimum of 12 experiments need to be conducted.

Suggested Reading:

1. P.N.Modiand S.M. Seth., Hydraulics and Fluid Mechanics Including Hydraulic
Machines. 22" cdition. Standard Book House, New Delhi, 2019,

2  RE. Baneal., A Text Book of Fluid Mechanics and Hydraulic Machines, 9" edition,
Laxmi Publications (P) Lid., New Delha, 2015,

3. Virtual labs - Fluid Machinery Lab, NITK SURATHEAL
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20MECLS

METAL CUTTING AND MACHINE TOOL ENGINEERING LAB

Instruction 2 L. Hours per Week
Duration of SEE 3 Hours
SEE 50 Marks
CIE 30 Marks
Credits |
Ohjectives: Students will learn
1. To grind single point cutfing tool using HSS as cutting tool
2. To do various operations like plain turning, step turming. knurling
3, Waoik shop practice on lathe drilling and milling machines
4. Measure cutting forces during machining on Lathe machine, milling
5. Unconventional machining operations like EDM & ECM
Outcomes: At the end of the course, the students will be able o
1. Identify toal geometry and grind to a given tool signature
2. Perform various machining operations to produce components of different shapes and
also using jigs &fixwures.
3. Determine the shear angle at various cutling conditions.
4. Evaluate cutting forces using dynamometer, estimate MRR & power consumption
under different cutting conditions
5. Plan and create components of utility using various manufacturing facilities in the
laboratory.
List of the experiments:
1. Facing and plain turning operations on lathe,
2. Step turning and kiurling on lathe machine.
3. Taper tuming on lathe.
4. Drilling and boring on lathe.
5. Thread cutting on lathe.
6. Influence of process parameters on MER in turning operation.
7. Grinding of single point cutting tool.
R, . Gear cutting using (a) Plain Indexing. (b} Compound indexing using universal dividing
head. :
9. Measurement of cutting forces during machining on lathe machine and milling machine.
10. Finding shear angle experimentally in turning operation.
11. Grinding flat surfaces using surface grinding machine and measurement of surface finigh.
12. Process parameters of electro discharge machining (EDM).
13, Design utility component, pre/pare process sheet for the manufacturing of the same and

produce the component in the lab.

Note: A minimum of 12 experiments need to be conducted.
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Suggested Reading:

1. B.L. Juneja., G.S. Shekhon and Seth Nitin, Fundamentals of Metal Cutting & Machine
tools, Mew Age Publishers, 2003

2. PN. Rao, Manufacturing Technology — Metal Cutting & Machine Tools, Vol. Z, Tata
MeGraw Hill Education Pvt, Ltd, 2010.

3. Virtual labs — Machine Tool: Lab, ITB MUMBAI
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Z0ME Cl16
DYNAMICS OF MACHINES
Instruction 3 Hours per week
Duration of SEE I Hours
SEE 60 Marks
CIE 40 Marks
Credits 3
Objeetives:
. To understand force anulysis of single shider crank mechanism and turming moment Disgrams for
Flywheels

2. Tounderstand the Gyroscopic effect and the performances of Governors
T know the Bakancing of rotating and FECIprocating masses,

4. Todetermine natural frequencies of undamped. damped and Farced vibrating systems of single degree
freedom systems.

5. To understend the modes of vibrations, Two degree of Freedom and Torsional Vibrations

i

Quteomes: At the end of the course, the students are able 1o

L. Apply the concept of dynamically equivalent link and determing the fluctuation of energy for
flywheel applications in engines and punching presses

4. Understand the Eyroscopic effects in shipg, aero planes and road vehicles,
3. Analyze the characteristics of various centrifugal govermors.
4. Amalyze balancing problems in totuting and reciprocating machinery.
5. Understand frec and forced vibrations of single degree frecdom systems and two-degree
frecdom linear systems,
UNIT-1

Force analysis: Dynamic force analyses of single slider crank mechanism, concept of dynamically
equivalent link and corregtion couple,

Flywheels: Working principle of flywheel, tuming moment on the crank shaft, turning moment diagrims,
maxitnum fluctuation of energy and its determination of coefficient of Auctuntion of speed. Applications of
fywheels in engines and punching presses.

UNIT- I

Gyrascope: Principle of gyroscope, roll, yaw and pitch motions, gyroscopic effect in a two=wheeler, car,
ship and acroplane,

Governors: Necessity of govemnor, different types of governors, working principle of centrfugal
governors, characterstics of Watt, Porter governor, Harinell governor, controlling force diagram,.
Sensitivity, stability and hunting of govemor, comcept of isochronism of govemors. Effort and power of
EOVeTROT,

UNIT- 11
Balancing of Rotating masses: Balancing and its types, rotor balancing, single plane and two plfunc
balancing, unbalanced forces und cotiples, static and dynamic balancing, balancing of rotors by anmalytieal

wnd graphical methods, /"?
"I'J:!-F*d EAD
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Balancing of reciprocating machinas: Primary and sccondary unbalanced forces, balancing of i line and

UNIT - 1v

Vibrations: Vibrations of single degree freedom system (ixial, transverse and torsional). Niutursl frequenty
of cquivalent system of combinition of SPrings.

Damped Vibrations: Types of damping, vibrations with viscous damping.

Forced Vibrations: Vibrations with harmonically applied force with viscous damping, dynamic magnifier,
resonante, vibration isolation and transmmissibility,

UNIT =¥

Two and three degree freedom systems: Natuml frequencics of two degree freedom linear gy slems,
Tocsionally equivalent shafis, Whirling speed of shafis, Nodes in two and three rofor Eyitems, modes of
vibration Dunkerley’s and Rayleigh's approximate methods, Matrix iteration method. Facobi's method.

Text Books:
. 5.5. Rattan, Theory of Machines, 4* edition Jat-Me Graw Hill, 2014
1. John ). Vicker, Gordon . Pennock, Joseph E. Shigley, Theory of Machines & Mechanisms, Oxford
University press, 2003, |
3. William T Thomson, Theory of Vibration with Application, 5" cdition, Pearson education 2008

Suggested Reading:
I A. Ghosh and Mailick, Theory of mechanisms and machines, Affiliated t E-W Press, 1988,
2 18 Rao and Gupta, Theory and Practice of Mecharical Vibrations, PHI. 1984

PROFESSOR & HEAD
Deperiment of Machanical Engloeering
Ta10ry% Bhoradhi nstiiute of Techanlogy (A}

Jigipal, Hyderabad-500 075, Telangans



(With Effect from the Academic Year 2002 -123

20ME C17
APFFLIED THERMODYNAMICS AND HEAT TRANSFER
Instruction 3 Hours per weck
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Cresdits 3

Ohjectives: To understand
| The working principle of single sage and multi stage reciprocating air compressor,
2. The working principle of diesel and petrol engimes,
3. The combustion phenomena in 1C Engines, parameters leading to abnormal combustion;
cooling, lubrication and ignition SYNIEIS,
4. The principles of conductive and eonvective heat transfer.
5. The principles of hieat exchanger, concepts of radiation, phise change heat transfer.

Duteomes: At the end of the course, the students will be able 1o

L. Estimate the power required and efficiency of recipracating air compressor using the principles of
thermodynamics.

2, Understand the working principle of L.C engines and evaluate the performance of L.C. engines,

3. Understand the concepts of normal, abnormal combustion and the functiening of engine systems
like cooling, lubrization and ignition.

4. Estimate the heat transfer throagh composite slabs, composite cylinders and understand the
dimensionless numbers used in convection.

3. Understand the basic principles of heat exchangers, radiation, boiling and comdensation,

UNIT -1

Reciprocating Air Compressors: Classification of compresson, advaniages of reciprocating compressors
over rotary compressors, applications of compressed air, working principle of reciprocating compressors -
single stage and multi stage compressors with and withou dlearance, concept of optimum pressure ratio,
minimum work input, various efficiencies of mulii stage compressors, simple problems on reciprocating
COMPIESEOT.

UNIT - 11
Internal Combustion Engines: Classification, working pringiples of 2 stroke, 4 stroke ST and CI engines,
valve and port timing diagrams, performance of 1C engines, Morse test, varous methods of determining
frictional power, virious efficiencies, het balance sheet,

UNIT -1

Combustion Phenomena: Stages of combustion in SI and O engines, factors affecting, normal and
abnormal combustion phenomenon in 5! and ©1 engmes, methods to control the abnormal combrustian,
vctane and cetanc number, types of combustion chambers, -:fm:nling systeans, lubrication systems, battery
and magnete ignition systems of IC engines, working p-l'rr:ipilq of simple carburetor and fuel injector.

UNIT -1V

Modes of Heat Trunsfer: Conduction-Genernl 1-D conduetion equation in cartesian and oylindsical
coorinates, one dimensional steady state conduction through slabs, hutlﬂwmm without heat

HE ¥
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generation, critical mdivs of insulation for cylinders.

Convection: Basic concepts of free and forced convection, dimensionless numbers and their physical
significance, simple problems on free and forced convection,

UNIT -V
Radiation: Concept of black-body Laws of radiation — Plnck™s Law, Wien's displacement law, Stefun
Boltzmann Law, Kirchoff's Law. |

Heat Exchangers: Classification, concept of LMTD, effectiveness, simple problems,
Boiling and Condensation: Basic concepts of boiling end condensation, pool boiling curve.

Text Hooks:

1. Mahesh M. Rathore, Thermal Eagineering, TMH, New Delhi, 2010

2. V. Ganeshan, Internal Combustion Engines, Tata McGraw Hill Publishing, New Delhi, 2015
3. LP. Holman, Heat Transfer, MeGeaw Hill Publication, New Delhi,

Data Book:
1. C.P Kothandaraman, Heat Transfer Data Book, TAMH

Suggested Reading:
|, R.K. Rajput., Thermal Engineering, Laxmi Publishers, New Delhi, 2014
2. Ozmik, Heat Transfer, TMH, 2004




With Effect from academic year 2022-2023

20ME C18
DESIGN OF MACHINE ELEMENTS
(Use of data book i5 permitted)

Instruction JL+IT Hours per week
Criration of SEE 3 Hours

SEE 60 Maorks

CIE 40 Marks

Credits 4

Objectives:

I. To understand the principles of machine design and design of components for static loads
<. To design muchine members for fluctuating loads and impact loads

3. Leam the design principles of shafts, kevs, couplings, belt drives and pulleys,

4. Understand the principles of design of permanent joints such as riveted and welded joinis.
5. Understand the principles of design of bolted joints, power screws and gasket joints,

Outcomes; At the end of the course, students are able to
|. Understand the standards, codes, various design considerations, failure criteria of members and design
for static loads.
- Design machine membees subjected to fluctuating and impact loads.
- Recommend suitable shafts, couplings and belt drives for a given application
- Deesign and suggest permanent joints for a given application
. Deesign of temporary fasteners.

UNIT -1

Introduction: Materials used in machine components and their specifications to Indian standards. Codes
and standards used i design. Reliability, Principles of Ergonomics and Munufacturing considentions,
preferred  numbers, Types of loads and comesponding stresses. Theorics of elastic fuilure, Stress
concentration facter, factor of safety, Design of components for static loads,

L e el B

UNIT -11

Design for Fatigue and Impact loads: Importance of fatigue in design, Fluctuating siresses, fatigue
strengthand codurance limit. Factors affecting fatigue stresgth, 5-N Diagram, Soderberg and Modified
Goodman®s dingrams for fatigee design. Cumulative Fatigue, Miner's rule, Design of components for
fatiguo. Design of components for impact loading.

LUNIT =111

Design of shafts: Solid, hollow and splined shafts under torsion and bending loads.

Design of Keys &Couplings: Keys, Muf¥ and Split muff Couplings, Flange, Flexible and Marine Iype
of couplings.

Design of Belt Drive Systems: selection of belts and design of pulleys.

UNIT =1V

Design of Riveted Joints: Types of niveted joints, efficiency of the joint, Design of joints subjected 1o
direct and eccentric loads.

Welded Joints: Types of joints, Design of welded joints subjected to direct and sccentric loading.




UNIT-V

Design of temporary fasteners: Cotter and knuckle joints. Design of bolts and nuts. Locking devices,
bolt of uniform strength. design of gasket joints, Design of power screws and screw jack,

Text Books: _
| V.B. Bhandari, Design Machine Elements, McGraw Hill Publication, 2017.
2 LE. Shigley, C.R. Mischne, Mechanical Engineering Design, Tata McGraw Hill Publications, 2015,
3 R.5.Khurmi and 1K Gupta, Machine design, 341 edition, S Chand publications, 2018,

Suggested Reading:
| Robert L. Norton, Machine Design: An Intcgruted Approach, 2™ edition, Pearson Education, 2013
2 P. Kannaiah, Machine Diesign, Science-Tech Publications, 2010
} MLF. Spetts, Design of Machine Elements, Prentice Hall of ndia, 2013,

M achine Design Data Books:

| K. Mahadevin, K. Baloveers Reddy., Design Dats Hapd book for Mechanical Engincers, % s
edition, CBSPublisher,

2 PSG College, Design Duata book, 2012
3 V.B. Bhandari, Machine Design Duta Book, McGraw Hill Education, 2015
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With Effect from the Academic Year 2027 - 23

MME C19
CADYCAM
Instruction 3 Hours per week
Dwration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3
Objectives:

| To teach the basic design process and the importance and types of goometric modelling technigues

2. Toteach the theory for modelling of surface and solid mpdelling technigues

3. To impart the bazic skill in writing CNC part programming

4. To teach basic configurations of robet Manipulator

5. To teach concepts of part classification coding, compuser aided process planning, auiomated
inspection methods

Qutcomes: A1 the end of the course, the students are able o |
L. Un}d;lmmd the applications of cemputer in design, manufacturing, and geometric transformation

Tec ues

. D’Em;lﬁh?:tﬂ the knowledge of mathematical rrﬁcscntutidn of varisus curves and surfaces and to
model engineering components using solid modelling technigues,

- Dnstinguish various NC systems and write the CNC part program for simple components

- Demonstrate the fundamentals knowledge of robotics

» Understand the elements of a modem manufacturing environment

id

N ol 1

UNIT-1

Intreduction: Introduction to CAD, Product cyele, Design Process, Design criteria, Allernative solutions,
Hardware integration and networking, Data Exchange Formats {IGES, STEP).

Geometric Transformations: Introduction, Translation, Rotation, Scaling, Reflection Transformations,
Homogenous Representation, Concatenated Transformation, Transformutions about fixed point.

UNIT-IT

Wire frame Modeling: Wire fame entitics and their definition, interpolation and approximation curves,
parametric and non-parametric representation- line, circle and helix curves, properties of splines, synthetic
cHrves: purmmetric representation of cubic spline, Bezier and B-spline curves, continuity, properties and
characteristics, Introduction to non-uniform rational B-splines.

Surface Modeling: Surface representation Analytic surfaces: definition of Plane surface, Ruled surfice.
Surface of revolution, Tabulated cylinder, Synthetic Surfaces- Hermite wubic and Bezier surfaces,

Solid Modeling: Solid entities, Boolean operations, B — rep and CSG approaches, feature based modelling,
Assembly modetling and mating conditions.

UNIT-IT1

Numerical Control of Machine Tools: Features and elementh of NC, Types of NC systems: PTP, straight
Cut and Contouring. definition of axes, definition of intespolation, post-processar, preparatory | and
miscellineous functions, canned eoyeles, tool length and |cutier radius compensation.  Manual | part

programming and computer aided part programming for simple components (APT),




UNIT-IV

CNC: Introduction to CNC, Typical configurations, Machining centres

DNC: Typical configurations, CNC vs DNC,

Adaptive Control Systems: ACO and ACC,

Industrial Rebots: Robot anatomy, configurations, control systems, drivers, accuracy and repeatahility, end
effeciors, sensors in robotics, programming methods. Robot industrial applications: material handling,
processing and assembly and inspection.

UNIT-V

GT: Part families, layour, part classification and coding svstem- OPITZ, MICLASS.

CAPP: Variant and Generative process planning

FMS and CIM: FMS equipment, FMS layouts, benefits of FMS, Elements of CIM.

Computer Aided Inspection and QC: Automated inspection- Off-line, On-line, Contast (Co-ordinate
measuring machine), Non-contact inspection (Machine Vision, Scanning LASER Beam, Photogramimetry),
Additive Manufacturing: Process chain, Introduction to slicing

Text books:
1. Tbrahim Zeid, CALY CAM Theory and Practice, MeGrer Hill Ine, New York, 2011
2. MikellP Groover, Aotomation, Production Systems and Computer Integrated Manifocturing, Pearson
Publication, 4™ edition, 2016,
3. PN, Rae, CADVCAM - Principles and Applications, 2nd edition, Tata MeGraw Hill, New Delhi, 2004,

Suggested Reading: _
|, Yoramkoren, Computer Control of Manufactoring Systems, McGraw Hill Int, New York, 1004,
1. €. Elanchezhian, T, Sunder Selwyn, G. Shanmuga Sunder, Computer Aided manufacturing, o
edition, Laxmi Publications {(P) Lid, New Delhi 2007,
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HIME E0s
REFRIGERATION AND AIR CONDITIONING
( Professional Blective-T)
(Use of data book is permitted)

[nstruction 3 Hours per week

Duration of SEE 3 Hours

SEE 60 Marks

CIE 30 Marks

Credits 3
Objectives:

I, Acquire the basic knowledge about refrigeration, its applications for aircrafts,

<. Demaonstrate basic knowledge of vapor compression refrigeration system, cascade and compound
refrigeration.

3. Understand various types of refrigerution SYSIEmS — ubsorplion, steam-jet and non-conventional,

4. Acquire the bagic knowledge of various psychromeitric processes and comfort gir conditioning.

3. Aecquire knowledge in estimating air conditioning foads.

Outcomes: At the end of the course, the students will be ahle i
1. Dristinguish different types of refngerants and evaluate the! performance of different aircraft refrigeration
SVEREIIIS.
< Analyze the performance of vapour compressson refnigeration systems and improvement methods,
3. Understand the Vapour absorption, steam-jet and non-conventional refrigeration systems,
4. Analyze sirconditioning processes using the principles of Psychrometry,
3. Evaluate heating and cooling loads in air-conditioning systems,

UNIT -1
Introduction to Refrigeration: Application of Refrigeration, Definition of COP, Tonne of Refrigeration,
Designation, Camnot cycle, Eco-friendly Refrigerants, Properties of Refrigerunts,
Air Refrigeration Systems: Analysis of Rell-Coleman Cyele, Application to aircraft refrigeration, Simple
vooling system, Bootstrap simple evaporating system, Regenerative cooling system and Reduced ambient
cooling system.

UNIT - 11
Vapour Compression System: Working principle und analysis of Simple vapor compression Refrigeration
eycle. Effect of operating conditions |ike evaporaling pressure, condenser pressure, Ligquid sub- cooling and
Vapor super heating, Performance of the system. Low temperature refrigerution system {with gingle load
system), Compound compression with water inter cooler and Flash intercooler, Cascade refrigeration
system-Analysis and advantages.

UNIT - 1I1

Vapour Absorption Refrigeration System: Simple absorption systems, COP, Practical ammonia
shsorption refrigeration system, Lithum bromide absorption system, Electrolux refrigerator, Common
refrigerunts and absorbents properties, Comparnison with VHEpOr compression refrigeration system.
Steam Jet Refrigeration: Principle of working, Analysis of the system, Advantages, limitations . aend
lications,
u'ﬁltﬂ:m!l:ﬂtﬁ! refrigeration systems: Seebeck effect, Peltier effect and Thompson effect, Analysis of the
thermoelectric refrigertion gystems using Peltier effect, Expression for COP, Voriex tube refrigemtion —

principle and working. /')
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UNIT -1V
Psychrometry: Fsychrometnic properties, Psychrometric chart, construction, Representation of various
Psychrometric processes on the chart, .
Introduction to Air Conditioning: Requirements of vomfort air conditioning, Thermodynamics of
human body, ASHRE comfort chart, Effective temperature.

UNIT-V

Cooling Load Caleulations in Alr Conditioning: Concept of bypass factor, Sensible heat factor,
Apparatus Dew Point, Various Heat Loads.

Design of sir conditioning systems: Simple Problems on summer, winter and year Round Alrconditioning
systems Energy conservation in air conditioned building,

Air Conditioning Systems: Components of sir conditioner equipments, Humidifier, Dehumidifier, Filrer,

Text Books:

t. C.P. Arorn, Refrigeration and Air conditioning, Tata MeGrinw Hill, New Dethi, 2017,

2. Stoecker, W.F,, and I.W. Jones, Refrigeration and Air-Conditioning, Me Graw Hill, New Delhi,
2014,

i RK. Rajput, Refrigeration and Air Conditioning, Laxmi Publications, New Delli, 2013,

Suggested Reading: .
L. V.E. Jain, Refr ion und Air Conditioning, 5§ Chand & Company, New Delhi, 2019,
L Mmﬂhzm - ar Refrigeration and Air C ioning, New Age Intérnational, Allahabad,

Refrigeration and air conditioning data books:
1. Manohar Pragad, Refrigeration and Air-conditioning Dato Book. New Age Interaational
Publishers, 2010,
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2O0ME Ed6
ROBOTIC ENGINEERING
{Professional Elective-111)
Instruction 3 Hours per week
Duration of SEE |3  Hours
SEE 60 Marks
CIE 40 Marks
Credits 3
Objectives:

I. Principle of working of & robot, types and specifications, configuration, work envelap and motion
contrels and applications

2. Transformations, kinematics and dynamics of robotic dystams

Singularities, Jacobian and trajectory planning of & robot to prepare the robot for various tasks

4. Design of end effectors, drives, working of sensdrs and controllers for finding position and
orentation,

5. Robot vision for image acquisition and processing and plan for various tasks and various
Languagesend Programming methods of robor.

tad

Outcomes: Al the end of the course, the students dre able 1o

1. Understand the basic components and specifications of the Robots

2. Solve the problems of transformations, direct and inverse kinematics of robots

3. Analyze forces in links end joints of  robot and find the singularities, Jacobian and trajectory
planning ofa robot for varions tasks _

4. Recommend sensors and controllers for finding position and crientation to take corrective action
basedon feedback

5. Desisgn an intelligent robot using machne vision and sensurs 1o perform an assigned task,

UNIT -1

Overview of Robots and Subsystems: Bricf History, Types of robois, resolution, repeatability and
accuracy, degrees of frocdom of robots, Robot configurations, Workspace, Mechanisms and IrLnsmgsion,
End effectors and Different types of grippers, vicuum and other methods of gripping, Preumatic, hydraulic
and elevtrical actuators, applications of robots, specifications of different industrial robots.

UNIT =1

Direct Kinematics: Rotation matrices, Euler angle and RPY| representation, Homogeneous transformation
matrices, Denavit-Hartenberg notation, representation of ahsolute position and orientation in terms of joint
pirameters, direct kinematics.

UNIT - 1T

Inverse Kinemafics: inverse orientation, inverse locations, Singularitics, Jucoblan, Trajectory Planning:

Joint interpolation, task space intorpolation, executing user specitied lasks, semsor based motion planning,
micro contrellers to control servomotars.

UNIT -1V

Analysis of RF and RR Type Robets: Static force analysis of RP type and RR type planar robots, Dynamic
analysis using Lagranggan and Newton-Euler formulations of RR and RP type plansr robots,




Controllers : Independent joint control, PD and PID feedbadk, actiator models, nonlineas f manipulate
models, force feedback, hybrid contral ' i i

UNIT -V

Sensors : Internal and external sensors, position, velocity andl scecleration sensors, proximi sensors, fi
sensors, leser range finder. ' ’ i o
Robot vision: image processing fundamentals for robatic applications, image acquisition and prepeocessing.
Obyest revognition by image matching and based on features, Animatronics — Introduction.

Text Books:

| Nagrath and Mittal, Robotics and Control, Tata MeGraw-Hill, 2003.

2, Spong and Vidyasagar, Robot Dynamics and Coatrol, John Wiley and sons, 2008,
3. Mikell P, Groover, Industrial Robatics, McGraw-Hill, 2008,

Suggested Reading:

|. Fu. K8, Gonzaler, R.C, Lee, C.5.0, Robotics, control, sensing, Vision and Intelligence,
MeGraw Hill International, 1987

2. Steve LaValle, Planning Algorithms, Cambridge Univ. Press, New York, 2006.
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20MEED7
RESEARCH METHODOLOGY AND INNOVATION
(Professional Elective-11)
Instruction 3 Huouirs per week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits E
Objectives:

1. To make the students 1o formulate the research problem

2. To dentify varions sources for literature review and data colledion.

3. To prepare the research design

4. To equip the students with good methods 1o analyze the collected data

3. To enuble students use creative thinking and innovative skills for problem solving
Outcomes: At the end of the course, students are able 1

l. Define research problem

2. Review and assess the quality of litersture from variouws Seufues,
3. Understand and develop various research designs.

4, Collect and mnalyze the data using statistical technigues

3. Apply creative thinking and innovative skills in research

UNIT -I:

Research Methodology: Objectives, Motivation and Significance of Research, Types of Research, Research
Methods verses Methodology, Research process, Criteria of Good Reséarch, Problems Encountered by
Researchers in Indin, Technigue invelved in defining a problem.

UNIT-1

Literature Survey: Impomance of Literature Survey, Sources of Information - Primary, Secondary and
tertiary, Assessment of Quality of Journals and Articles, Information through Internet

Research writing: Format of the Research report, Writing a Synopsis, Dissertation, Research Proposal and
Research Repont

UNIT-1m

Resvarch Deslgn: Meaning and Need of Rescarch Diesign, Teminology used in Research Design, Features
of a Good Resenrch Design, Formulation of hypethesis, Opemtionalizing the research guestion, Diffeérent
Research Designs - explosatory, descriptive, diagnostic and hypothesis-testing research - studics, Basic
Principles of Experimental Drcsign, Steps in Sample design

UNIT - IV

Data Collection and Analysis: Collection of primary date-Observation, Imterview and Questionnuire
methods, Secondary date, Messures of central tenlency, Measures of dispersion, Measures of asymmetry,
Important parametric tests-z, t, F, Chi-Squure, ANOVA significance.
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UNIT-V

Innovation: Creativity, Innovation and its difference, Blacks for creativity and innovation, overcoming
obstacles, Examples of innovation, Being innovative, Steps for Innovation, right climate for innovation,
Design led innovation, Gross root innovation, Frugal and ﬂmﬂh].-n‘ approach 1o innovation.

Text Books:

1. CR Kothari, “Research Methodology Methods & Technique™, New Age Intemnational Publishers,
2004,

2. R. Ganesan, “Research Methodology for Engineers”, MIP Publishers, 20 |
3. The Art of Innovation, Tom Kelley & Jonathan Littman, Profile Books Lid, UK, 2008

Suggested Reading:
I. Vijay Upagade and Aravind Shende, “Research Methodology™, 8. Chand & Company 1L1d., New
Delhi, 2009,
2. JUGAAD Innovation, Navi Radjou, Jaideep Prabiny, Simone Ahuja Random house Indin, Noida,
2012,
NPTEL Refereace:
1. Prof Soumitro Banerjee, Research Methodology, [ISER Kolkats -
hitps:/archive nptel ac in/yourses'127/] 06/127106227/

Z Pof. B, K Chakravanhy, Design, Technology and Innovation, [T Bombay
mﬁmmmmwmmnuﬂmﬂm
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10ME E03%
PRODUCT DESIGN AND PROCESS PLANNING
{Professional Elective-I1)
Instruction 3 Hours per week
Duration of SEE 3 Hours
SEE 00 Muaorks
CIE a0 Muorks
Credils k)
Objectives:

I. The essence of innovation in product development.

1. The Human Machine Inferactions {ergonomics).

3. The vanous Intellectual Property Rights

4. The interaction between Design, Manufacturing, Quality and Marketing.
5. The swareness sbout overall view of Process Planning.

Outecomes: At the end of the courge, the students ape able o

1. Define the needs of the customer while designing a new product or modifyving existing praduct in
the competitive environment,

2. Understind creativity, brainstorming and ergonomic concepts.

3. Apply the concept of design for munufacture, sssembly, maimensnce, reliability and product ffe
cycle indeveloping a product |

4. Implement the Intellectual Property Rights to a new produdt of o process,

3. Evaluste and recommend an effective Process Plan and principles of value engimeering to new
pristuctdevelopment.

UNIT -1

Product Design and Process Design: Functions, Essential factors of product design, Seletion of right
product, Systematic procedure of product innovation, function of design, value of appearance, colors and
lnwsof appearance, market rescarch and identifyving market qummin'us.

UNIT -1
Product Selection and Evaluation: Need for creativity and mnovation. Techniques of innovation like
brainstorming and Delphi techniques, collection of ideas, |Selection criterin - screening ideas for new

products using evaluation techmgues, Principles of ergonpmcs, Anthropometry, Design with Human
Machine Interaction (HMT), [

UNIT - 111

New Product Plunniag and Development: lnteraction between the functions of design, manufactare, and
murketing, design and material selection, Steps for introducing new products after evaluation, Product life
evele, Research and new product development.

UNIT - IV

Intellectual Property Rights (IPR): Patents, definitions, Types of Patent, Patent search, Patent laws,
Preparing patent disclosure, Infernational code for patents, Trademark, Trade Secret and Copy Rights,




Process Planning: Need and significance of process planning, Process capability studies, Process sheets,
Bencfits and Types of Computer Aided process planning.

UNIT -V
Process Selection and Planning: Scloction of manufacturing process, oo selection of materinls and
processes, estimation of machining time in various cutting aperations, Estimation of costs for manufacture,

value engineering in product design, Group technology, 4 concepts of concurrent engineering, startups,
innovation and its importance, quality function deplovment and quality enginecring,

Text Books:

I B.W. Niebel & A.B.Draper, Production Design & Process Enjgg, MeGraw Hill, 1974,

2 K. G Swift & 1. D. Booker, Process Selection: From Design to Manufacture, Butterworth-
Heinesmunn Ltd; Reviged 2 edition, 2003,

3. Bhasknran Gopalakrishnan, Product Design and Process Plunning i CE (Dresign &
Manufscturing, Chapman and Hall publishers, 1994,

Suggested Reading:
l. AK. Chitwle& R.C. Gupts, Product Design & Manufacturing, PHI, 1997,
L. Karl T. Ulrich, Stephen Eppinger, Product Design and Development, McGrawHill Publication.
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200Toa
OBJECT ORIENTED FROGRAMMING USING JAVA
(Open Electives])
Instructicon 3 Hours per weck
Duration of SEE | 3 Hours
SEE 60 Marks
CIE 40  Marks
Credits 3
Course Ohbjectives:

l. To familiarize with fundamentals of ohject-orietted programming paradigrm,

Z. To impart the knowledge of string handling. intarfaces, packages and inner classes,
4. Toacquaint with Exception hundling mechanisms snd Multithreading.

4, To gain knowledge on collection framework, stream classes,

3. To familianze web application environment using Serviets and JSP

Course Duteomes:
Upon completing this course, students will be sble to:
|, To understand fundamentals of chject-oriented programming paradigm.
= To apply knowledge of string handling, interfaces, packnges and [nner closses.
1. To implement Exception handling mechanisms and Multithreading.
4. To demonstrate knowledge on collection framework, stream classes.
3. To develop web applications using Serviets and JSP. W\

UNIT-1

QOP concepis: Data abstruction, encapsulation, inheritance, berefits of inheritance, polymorphism, classes
and objects, Procedural and chject oriented programming paradigms.

Introduction to Java: Java's Magic: The Byte code, The Java Buzrwords, Simple Java Programa, Java
Primitive Types, Armays: How to create and define armoys, Hasie Operators, Control statements.

Introducing Classes: Declaring objects, methods, Construgtors, this keyword, Method Overoading and
Canstructor Overloading, Objects as parameters, Retuming objects, Use of static and final keywords,

UMNIT-1T

Inheritance: super und subclasses, Member access rules super keyword, Method overriding, Dynamic

method dispaich , Absiract classes, using final with inheritance , Introduction 1o Object class,

Packages; Defining, Creating and Accessing o Package, Understanding CLASSPATH, impaorting packages,

Interfaces :Defining and implementing interfaces, Nested Interfoces. Strings Handling: String &

StringBuffer classes, StringTokenizer class and Wrapper classes and conversion between Objects and
mitives. |

Entr classes in Java: Types of inner classes, Creating static / non-stutic inner classes, Local and

anonymous mner classes,

UNIT-I1I

Exception Handling in Java: what are Exceptions? Exception types, Usage of try, catch, throw, throws ond
finally cluuses, writing your own exception classes. Multi-threading in Java: The juva Thread Model, How
to create threads, Thread class in java, Thread priorities, Thread synchronization.

Generies: What are Generics” Genenic classes, bounded types, Generic metbods and interfices.




UNIT-IV

Collections Framework: Overview of Collection Framework, Commonly used Collection classes — Array
List, Linked List, Hash Set, Linked Hash Set, Tree Set, Collection Interfaces —Collection, List, Set, Sorted
Set, Accessing a collection via an Iteration, Storing uaawdti:‘ln::d classes in collections, Map Interfaces and
Classes, using a comparuter. Legacy classes = Vector, Hash tabie, The Enumeration interface,

Input/Output : How to read user input { from kcyboard) using scanner class, Stream classes, Input Stream,
ﬂutp;:ﬂﬂf‘nu'l., File Input Stream, File Output Stream, Reader and Wriler, File Reader, File Writer classes,
File

UNIT-¥

Juva Serviets; Overview of Java Serviet APL Serviet Implementation, Serviet Configuration, Serviet
Exceptions, Serviet Life cycle, Request and Response methods, Approaches 1o Session tracking, Serviel
Context, Serviet Collaboration,

JSP Basics: Introduction to JSP, Directives. Scripting Elements, Standard Actions,

Databases; Connect serviet to MySOL, Cannect JSP 1 MySOL.

Text Books:
|. Herbert Schildt, “Java: The Complete Reference”, 8th Edition, Tata MeCiraw Hill Fublications,
2l 1.
1. Kathy Sierm, Bryan Basham, Bert Bates, —Head First Serviets and JSPL 2* Edition,
O'Reilly Media, Ing, 2008,

Suggested Reading:
I, E Balagurusamy “Programming with JAVA”, 6th Edition, Tata MeGraw-Hill Publishing Company
Lad, 2019, '
2 Sachin Malhotra & Saurabh Choudhary, “Programming in Java®, 27 Edition, Oxford Universaty
Press, 2014,

3. C. Thomas Wu, “An introduction 1o Object-oriented programming with Tava™, 4th Edition, Tata
MeGmaw-Hill Publishing company Ltd_, 2010.
4. Kathy Sicrra, Bert Bates, “Head First Java: A Brain-Friendly Guide”, 2ad Edition, O Reilly,2005

Web Resources:
L. hetps: 'www.cseiith,ac.in/~nlp-ai/javalect_angus2004.himl,
2, http:/inptel ac in‘courses/ 106106147/
3. https:oew mit.edu'courses/electrical-engineering-and-computerscience/6-092- introduction-to-
programming-in-java-january-iap-201 ¥ lectare-notes/
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2008009
FUNDAMENTALS OF DATABASE MANAGEMENT SYSTEMS

(Open Elective-])

[nstruction 3 Hours per week

Chiraion of SEE ¥ Houry

SEE 60 Mnrks

CIE 40 Marks

Credits 3

Course Objectives: The objectives of this course are,
|, Toleamn data models, conceptualize and depict a datibase system using E-R diagrams.
2. Tounderstand the intemal storage structures in 4 physical DB design,
3. To learn the findamental concepts of transaction processing technigues,

Course Outcomes: On Successful completion of this course, student will be able to,
I. Classify the difference between FMS and DBMS; |describe the roles of difforent users and the
structure of the DEMB, Design the database logicolly] uging ER modeling
2. Outline the schema of the relational dutabase and key constraints. Develop querics using DDI.
DML and DCL of QL.
3. Identify the inference ries for functional dependencaes und apply the principles of normal fomms to
decomnpose the relations in a database.
4. Summarize the concepts of dense, sparse, ISAM and B+ tree indexing and get familiar with states
and properies of transactions,
Interpret the locking, time stamp, graph and validation-hased protocols for concurréncy control,
Summarize log-based recovery techniques to increase the robustness of the database, identify 1o
resolve the deadlocks in the transactions.

UNIT -1

Introduction: Database System Applications, Purpose of Datsbese Sysiems, View of Duts, Dutabase
Languages, Database Users and Administrators Ditibase Systam Architecture, Application Architectures.,
Database Design and E-R Model: Basic concepts, Constraints, E-RB Diagrams, E-R Design [sgues,
Extended E-R Features, Specialization and Generalization, |

N

UNIT -11

Relational Model: Structure of Relational Databases, Database Schema, Keys,

Structured Query Language: Overviews, SOL Data Types, SOL Queries, Datn Manipulation Iangnage
Set Operations, Apgregate Fanctions, Data Definition Language, Integrity Constraints, Null Values, Wi,
Join Expression. Index Definition in SQL,

UNIT - 111

Relational Database Deslgn: Undesirable Properties in| Belational Dutabase Design, Functioml
Dependencies, Trivial and Nonirivial Dependencies, Closure of Set of Functional Dependencies, Closurne: of
Set of Aftributes, Irreducible Set of Functional Dependencies; Normalization — 1NF, 2NF, and INF.
Dependency Preservation, BONF, Comparison of BONF and 3NF.

LNIT -1V
Indexing: Basic concepts, Dense and Sparse Indices, Secondury Indices, Tres-Structured Indexing, Indexed
Sequential Access Method (ISAM), B+ Tree Index Files, [




Transaction Management: Transaction Concept - ACID P:mpmim, States of Transaction, Implementation
of Atomicity and Durability, Senalizability, Recoverability.

UNIT-V

Concurrency Control: Lock-Based Protocols, Timestamp-Based Protocols, Validation-Based Protocols.
Deadlocks Handling: Deadlock Prevention, Deadlock Detection and Recovery,
Recovery System: Failure Classification, Storage Structure, Recovery and Atomicity, Log-Based Recovery,

Text Books:
|. Abraham Silberschutz, Heary F Korth, § Sudarshan, “Database System Concepts™, Sixth Edition,
Metiraw-Hill International Edition, 201 | [
2. Date CJ, Kannan A, Swamynathan S, “An Introdfuction to Database Systems", Exght Edition, Pearson
Education, 2006,

Suggested Reading:
l. Raghu Ramakrishnan, JohnnesGehrke, “Database Management Systems™, Third Edition, MeGraw
Hill, 2003,
2. RamezElmasri, Durvasul VLN Somuyizulu, Shamkant B Navathe, Shyam K Gupta, “Fundamentals
of Datsbase Systemns”, Fourth Edition, Pearson Education, 2006,
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HIFEOG3
ENERGY AUDITING

[Open ElectivesI)
Instruction 3 Hours per week
Dwration of SEE 3 Hours
SEE n0  pdarks
CIE #0  Marks
Credits 3

Frerequisites: Students should have prior knowiedge on different Electrical Energy Generation
SYstems, measuring instruments and basics of power svstems

Course objectives:
I To know the concept of Energy auditing
2. Tounderstand the formulation of efficiency for varipus engineering sysiems
3. To explore the different ways to desi &n vurious techmologies for efficient ENgINeering systems,

Course Outcomes: Afier completion of this course, students will be able to;
| Know the current energy scenario and various ENSFEY Sources
Understand the concepts of encrgy auditing, '
Evaluate the performance of existing engineering systems
Explore the methods of improving energy efficiency in different engineering systems
Design different energy efficient applisnces.

bl o

UNIT-I

Basics of Energy and its various forms: Overview of Engineering, elements Solar energy,
electricity generation methods using solar energy, PV cell, elements of wind energy, electricity
generation wsing wind energy, elements of Rio energy, Bio mass energy conservation, clemernls

of Geothermal energy, sources of Geo thermal engrgy, dources of Chamical enerry, fuef cells,
Energy Scenario in India

UNIT-11

Energy Auditing-I: Introduction, Need for Energy wud:IL. types of energy audit: Preliminary
audit, General/mini Audit, Investment-grade’ Comprehensive audit, Major energy consuming

cquipment and systems, Energy audit team, energy Auditmg methodology: preliminary and
detailed. Process flow diagram, Energy Audit report formi

UMNIT-1
Energy Aunditing-11: For buildings: Energy Auditing Instruments, Energy Efficiency, Energy
Auditmg for buildings- stages in programs, surveying, measurémerits, and model analysis.
Energy audit form of commercial buildings such as Hotel, cheekdist for Energy savimg measures,



UNIT -1V
Encrgy Efficient Technologies-1: Energy Fificient Technology in Mechanical Engineering:
Heating, ventilation, and air-conditioning; Evaporative eoolers, Air conditionees -types such as
Porable; Central AC, Window AC and Split AC |
Energy Efficient Technology in Electrical Engineering: Electricity billing, Power Fector
Improvement-Regenerted Energy in Lifts and Escalutors.

UNIT-V

Energy Efficient Technologies-1l: Energy EfMficient Technology in Civil Engineering: Green
building-features- concept of Embodied energy -Building design-Green construction-Net Zero
Energy Building - Energy Efficlent Technology in Chemical Enginecring Green chemistry,
- Battery Managementsystems - concept and salient featiires -lopologies

Text Books;
|- Umesh Rathere, ‘energy management', Kataria publications. 2nd editton, 2014,
% G.Heri hara lyer : Green Building - Fundamentals . Notion Press com?2027
i. Hargroves, K., Gockowisk, K., Wilson. K_ Lpwry, N., and Deshs, C. (2014) An
Overview of Energy Efficiency Opportunities {n Mechanical/vivil'clectrical'chemical
Engineering, The University of Adelside and Quetnsland University of Technology,

Suggested reading;
. Suceess stories of Energy Conservation by BEE, New Delhi (www bes-india.omg)
2 Guide hooks for National Certification Examination for Energy Manager / Energy
AuditorsBook-1, General Aspects
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2081001 _
BIOLOGY FOR ENGINEERS

{Open Elective-[)
Instruction 3 Hours per week
Duration of SEE 3 Hours
SEE 60 Murks
CIE 40 Marks
Credits 3

Prerequisites: The school lovel basic knowlodge in Fundamenial science 15 required.

Course Objectives: The objectives of this course ure
L. Understand the milestanes reuched by buman in the|field of biology.
2. Understand the human body and its parts,
3. Understand the human anstomy and medical devices.
4. Understand types of advanced therapies,
3. Understand the treatment of toxic pollutants in the environment,
6. Understand genome sequencing and NGS.

Course Outeomes: On Successful completion of the course, students will be able (o
|. Appraise the values of Biology in classical and modérn time
2. Develop modem instruments refated to skelefal, neTvous, and circulatory system
3. Apply concept of respiratory, excretory, and assisted reproductive process for developing related
insinments
4. Mustrate the modern interdisciplinary tools related 1o medical bictechnology and bioremediation
3. Summarize the basic knowledge about nucleic acids, proteins and their sequencing

UNIT-1

Introduction to Biology: Classical Vs Modem Bislogy, |mporance of Biological Science and Histarizal
developments; Origin of Life, Urey Miller Experiment, Spontinesus Generstion Theory; Three Domuing of
Life; Principle and Applications of Microscope (Light and Electron Mierascope), Prokaryotic ond
Eukaryotic Cell- Structure and their differences,

UNIT-TI

Human Anatemy and Functions-1: Human organ systems and their functions; Skelotal System-Bones,
Tendon, Ligaments, principle and applications in knee replacement; Nervous System - Structure of Brain,
Spinal Cord, Newron, Nevrotransmitters, Synopse, Alzheimer'}i - a case study, principle and applications of
Imaging Techmgues (CT & MRI scans); Circulatwory System + Heart structure and functions, principle and
applications of cardiac devices (Steni and Pacemaker), Artificial heart, blood components and typing,
huemocytometer. -

UNIT-111

Human Anatomy snd Functions-[1: Respirutory Systems - Lung strocture and function, principle an
applications of Peak Flow Meter, ECMO (Extra Corporeal Membrane Oxygenation); Excretory Svstems-
Kidney structure and function, principle and applications| of Dialysis: Prenata] diagnosis; Assisted

reproductive technigues- IVF, Surrogacy,




UNIT-IV .

Medical Biotechnology and Bivremediation: Cells of Immune System, Etiology of cancer, Cancer
treatment {Rachation Therapy); Stem Cells and its Clinical applications; Scaffolds and 3D printing of orguns:
Bio sensors and their applications; Parts of bioreactor and its types: Bioremediation,

UNIT -V
Bivinformatics: Nucleic acid composition, Genetic Code, Amino acid, Polypeptide, Levels of protein

structure, Homolog, Ortholog and Paralog, Phylogenetics, Genome Sequencing, Human Genome Project,
Next generstion sequencing.

Text Boaks:
1. Champbell, N.A_, Reece, 1B, Urry, Lisa, Cain, M.L., Wesserman, 5.4 Minorsky, PV, Tnckson,
R.B,, “Biology: A global approach™, Pearson Education Ltd, Edition 11, 2017,

2, Shier, David, Butler, Jackie, Lewis, Ricki,, “Hole's Human Anatomy & Physiology™, MeGraw Hill
2012,

Sugpested Reading:
. Hemard B. Glick, T. L. Deloviich, Cheryl L. Patten, “Medical Biotechnology", ASM Press, 2014,
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20MTO04B
NUMERICAL METHODS

(Open Electives!)
Instruction 3 Hours per week
Duration of SEE 3 Hours
SEE 60 Marks
CIE Al Muorks
Credits 3

Course Ohjectives:
I Solve algebeaic and transcendental equations.
1. Bolve simultuncous equations when the number of unknown increases by iterative methods
3. Leam interpolation und extrapolation techniques 1o fit the numerical tabulated data.
4. Solve numerical integration to get approximate solution of given date using Simpson’z 1/3 9, 358
Weddhe"s mules
3. Saolve ODE using Tavlor, Picard's . Euler's, modified Fuler's . Rungelutta methods,

Course Outcomes: On the successful completion of this course, the student shall be able io

L. Apply numerical methods to find roots of algebraic and tmnscendental equations,

2, Derive the solutions when svstem of equetions has mare than twe unknowns and learn 1o reduce the
stability of equations.

3. Apply interpalation and exirapolation techniques to fit the numerical tabilated datn,

4. Find numerical integration by using Simpson's 1/3", 38Mand Weddle's rules

3. Apply numerical methods to Solve DDE using Taylor, Picard’s , Euler's, modified Euler's,
Rungakutti methods

UNIT-I-

SOLUTIONS OF ALGEBRAIC AND TRANSCEN DENTAL EQUATIONS

Bisection Method, Regulae Falsi Method {method of false position); Newion Raphson Method, Approximate
selution of equations by Homer's method,

UUMNIT=11;

SOLUTIONS OF SIMULTANEOUS EQUATIONS

Gauss elimination method, Jacobi's Iteration Method, Gausd Seidal lteration Method, Solutions of Nop-
Linear simultaneous equations by Newton Raphson method,

UNIT III:

FINITE DIFFERENCES AND INTERPOLATION

Finite difference operators, Newton's forward and backward interpolation formulas, Interpolation for
unequal intervals, Lagrunge's interpolation, Newton®s divided difference formulas | inverse tnterpelation.

UNIT 1V:

NUMERICAL DIFFERENTIATION AND INTEGRATION

MNumerical derivatives using Newton's forward difference formula, Numerical derivatives using Newton's
backwird interpolution formulas, Numerical integration: Simpson’s 13, 3/8% rules, Weddle's rule.

,-Lnt’-d BAD, e
i L
;g U~ G P g
F!'-. BT L [
FFD" ey i
t-‘-.‘;:l' 4 I.;l'.; 1 ".u:"-hl:u
¥ _1-"...?".



UNIT V: .

NUMERMCAL 5OLUTIONS FOR DIFFENTIAL EQIFAT]OHE

Solution of differential equation: Picard's method, Taplor's method, Euler's method, modified Euler's
method, Rungakutta fourth order method.

Text Books:
I, 8. 5. Shastry Introductory methods of Numerical Analysis, PHI Learning PVTLTD 2012
2, B.S. Grewnl, Numerical Methods in Engineering & Science with Programs in C, C++ & MATLAB",
Ehanna Publizhers, 19th Edition, 2013,

Sugpested Reading:
I, KK, Jain and S.RK. lyengar,” Numencal methads for Scientific and Engineering Computation™,
New Age,
2, N.M. Kapoor, “Fundamentals of Mathematical Statistics”, Pitambar Publications,
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20MEC20
DYNAMICS AND VIBRATIONS LAB
Instruction 2 Hours per week
Duration of SEE 3 Hours
SEE 50  Marks
CIE 50 Mnorks
Credits 1
Objectives: _
1. Te demonstrate basic principle and exposure to evaluate CAM Follower Motion end Gyroscopic
clfects,
2, The importance of static and dynamic balancing.
3, The methods of controlling speeds of prime movers
4. Toacguire the knowledge in evaluating the stability of vehicles
5. Frequency response of spring mass system with damping and without damiping - Undamped torsional

vibrations of single and double rotor systems

Outcomes: At the end of the course, the students are able to

1. Anglyze the cam profile for different motion charagteristics.
Examine the performance of governors nnd the gyroscopic effect on vehicley,
Evzluate the stutic and dynumic balancing masses i a rofating mass system.
Determine the natural frequency of different uingle?degrn freedom vibrating svstems
Determine the notural frequeney of two degree freedom vibrating systems

R

List of the Erparf.m:ntﬂ
|, Te study the motion of follower with the given pmﬁl:: of the cam. Te plot the follower displscement vs
angle of retation curves for different cam Tollower pairs.,
To smudy the gyroscopic effect on a rotating disc.
Studythuuﬂhtufvm}rmgmmuuﬂucmafskﬂve LuFurtﬁgmrﬂmur
Study the effect of varying the initial spring compression in Harmell governor.
Static and Dynamic balancing in a rotating mass system.
To study the longitudingl vibrations of helical coiled spring.
To find damping by logarithmic decrement on spring miss system.
Determination of the frequency of single rotor torsional vibrations.
Determination of the frequency of double rotor system torsional vibralions.
1I}l To verify the Dunkerley’s principle for lateral vibration of beam.
| 1. Determunation of entical speed of the given shalt with the given end conditions {Whirling of Shafis).
12, Frequency response of spring mass system with dﬂ.l'l'lIFI'I'IE.
13, Determing the cquivalent link parameters and cerfre of mass of connceting rod theoretically and
validate the result by experiment by choosing suitable methods and devices.

NOTE: Students should complete a minimum of 10 experiments Including experiment 13 which is
compulsary.

Texi Bovks:
1. 5.5, Raman, Theory of Machines, Fourth edition Tata-Mc Graw Hill, 2014
2. John.).Vicker, Gordon R. Fennock, Joseph E, Shrglry, Theory of Machines & Mechanisms, Oxford
University Press, 2003,
3. William T T?II:IIII!-IJ-I]., Theory of Vibration with Application, 5" edition, Pearson education 2008




Suggested Reading:

I. Robern L. Norton, Design of Machinery, Taa Mc
2. Benson H. Tangue, Principles of Vibration, 2™ edi

w Hill, 2003,
n, Oxford University Press, 2007
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20ME C21
APPLIED THERMODYNAMICS AND HEAT TRANSFER LAB
Instruction 2  Hours per week
Duration of SEE 3 Hours
SEE 50 Marks
CIE 50  Marks
Credits 1
Ohjectives:

|. To demonstrate basic knowledge related to performance of petrol and diesel engines,

2. To understand the importance of beat balance sheet in IC engine.

3. To evaluate the performance of multi-stage reciprocuting air compressor,

4. To demonstrate knowledge in evaluating thermal conductivity and heat tansfer coefficient under
natural and forced convection phenomena. [

5. To understand the basic concepts of radiation heat trandfer and evaluation of everall heat transfer
coelficient in o heal exchanger.

Outcomes: Al the end of the course, the smadents are ablé to

- Evaluate the performance of petrol and diesel engines.

. Estimate the conversion of heat supplicd by the fuel to vanous other forms of energy in an LC engme,

. Determine the performance of mult Hage r:cipmﬁagndg AIF COMpPressor.

. Estimate the thermal conductivity of o matenal and the value of convection heat transfer coefficient
under naturalforced convection,

. Determine the Stefan - Boltzmann constunt, emissivity of grey plate and overll heat transfer coefficient of
heat exchanger, |

tan e ik ol

List of the Experiments:
Applied Thermodynamics

1. Determunation of Valve timing diagram and Port tuming diagram of 1C engine.

2, Determination of Performance charsttensiics of o multi-cylinder petrol engine.

3. To conduct Morse test on mulil cylinder petrol engine.

4, To conduct performance test on 4 variable compression ratio peirol engine.

5. To conduct performance test on single cylinder diesel angine

f. To conduct eat balance test on single cyvlinder dicsel engine.

7. Todetermine volumetric efficiency, isothermal efficiensy of multi -stage reciprocsting i
COMPressor, o e ; — :

& Determination of Fuel properties like Flash point, Fire point, Viscosity und Calorific value of fuel

Heat Transfer

9.  Determination of thermal conductivity of compesite wall.

10, Determinution of convective heat transfer coefficient under Natural and Forced convection
phenomennusing pin-fin apparatus

11, Determination of Emissivity of o given plate.

12, Determimation of the value of Stefan-Boltzmann constant.

13. Determination of Heat transfer coefficient in parallel and counter flow heat exchanger.

|4. Evaluate the performance pammeters and pollution levels of an aliemative
four stroke single cylinder diesel engine.




Note: Students should perform a minimum of 10 experiments including experiment 14 which is
compulsory,

Text Books:

l. Mahesh M. Rathore, Thermal Engineering, TMH, New Delhi, 2010

2. ¥V, Guneshan, Internal Combustion Engines, Tata Megraw Hill Publishing, MNew Delhi, 2015
3. 1P Holman, Heat Transfer, MoGraw Hill Publication, New Delhi, 2009

Supgested Reading:
1. R.K. Rajput., Thermal Engincening, Laxmi Publishers, New Delh, 2014
2. DS, Kumar, Heat Transfer. § K Kataria Publighers, 3015
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20ME C22
CAIVCAM LAB
Imstraction I Hours per week
Duration of SEE 3  Hours
SEE 50 Marks
CIE 50 Marks
Credits 1
Ohjectives:

To teach the basic design process and the imporandce and types of geometric modeling fechniques
To teach Assembly modelling by applying suitable pssembly construints

To generate prthographie views of components and asgemblies,

To demonstrate the Indication of size, form, and pogitional tolerances on the drawing sheets

To demonstrate the working of CNC machines and wrile part programs for diTerent operitions

e B ) =

Ouicomes: At the end of the course, the students wall be able fo

1. Make use of approprate features to generate 30 model using CAD software
Apply constrainis to-assemble the components
Demonstrate the knowledge splines and surface modelling
Select ools required for performing specific job on CNC mill and CNC lathe
Write CNC part program to generate tool path for different machining operations

it e

List of the Exercises:
|. Introduction and Working with Splines
2. Surface Modsling
3. Part modeling of simple parts using various features
4. Assembly of simple machine components {couplings)
5. Implementation of Geometric Transtormations wnd Bezer curves uwsing MATLADB
6. Contouring on CNC Milling Machine
7. Rectangular Pocketing and Circular Pocketing on CNC Milling Machine
&. Step Tuming on CNC Lathe Mechine and Taper Toming oo CNC Lathe Machine
9. Multipla Turning on CNC Lathe Machine :
[k Generation of 3TL files , Part orientstion, support and ! Tool path generation wsing any RP software
| . Demonstration of FDM technology using 30 printer
|2, Develop a prodisct using 30 Pnnting / generate CNC toolpath for its component it

Note: Student should complete o minimum of 10 exercises including exercise numberl4 which is
compulsory,

Text books:
. P.N.Rao, ~<CADVCAM Principles mMppli:uLhn,TutﬂMwﬂmwaHill,luhllﬂ L7
2, N Mehta,~Muchine ToolDesign andMNumencalControl, MeGrawHillEducation, 3™ edition, 2017
1, DassaultSystems ~SOLIDWORKS Essentials:Training, SolidWorkscorp., 201 1

Suggested Rending: [
I, https:fmy. solidworks. comv'solidworks/guide' SOLIDWORKS _Introduction_EN, pdf
2 htps:helpsolidworks.com
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IMEC23
METROLOGY AND WE‘TH!_"}{ENTJIT[HN
Instraciion 3  Hours per week
Muration of SEE 3 Hour
SEE 60 Marks
CIE 40 Marks
Credits L]
Ohjectives:

I. To fumiliariee with limiats, fits & toleranees and ﬁ.l.m,'l:u;m.ml concepts of measurements

2. To hove adequate skill in the usage of various pmtisiur:l mreasaring instrumems and the conceps of
Lirmit gauges.

3. To leamn the importance of Geometric form and how to|measure form errors,

4. To have knowledge in the concepts of classification of instrument errors and their charseteristics.

5. To understand the working principles of vanous instruments used for the measuremnent of
displacement, pressure and lemperalure.

Outeomes: Al the end of the course, students are able to

|. Understand the nieod, aocurscy and associated concepts 'of inear and angular messurements,
2. Select appropriate gauges for inspection and design.

3. Caleulate surface roughness by using appropriale instruments.

4. Analyze and interpret the types of errors, strain measurement and instrument characteristics.
5. Evaluate messuring methods and devices for :Iup].ncnﬂﬂﬂ.. pressure & temperature.

UNIT=1

Limits, Fits and Tolerances: nominal size, limits, tolerances, allowance, fundamental deviation, unilateral
and bilateral tolerances, impact of tolerances on the rrlmufumu'ma processes, types of fits. alpha numenc
designation of limits/fits, hole and shaft basis systems, interchangeability and sclective assembly

Lintar and ungular measurement: Line and end standards, slip gauges, Tomlinson gauges and sine bar,
3D Coordinate measuning machine

TINTT-1T

Design of limit gawges; Taylor's Principle for plan lmit gauges, design of GO end NO GO gaoges, use of
plug, ring und snap gauges.

Comparators: Introduction, dial indicator, sigma mechanical comparator, back pressure tvpe pnewmatic
COTMpArator.

Optical measuring instruments: Optical projector principle and its uses, tool maker's microscepe principle
and its uses, interforometry. ' )./_j]




UNIT-111

Straightness, Flatness snd Roundness Measurement: Definitions, measurement by beam comparator,
straight edge, spirit level, and bench centers,

Surface ronghness measurements: Need for surface roughness measurement, Roughness und waviness,
numerical assessment of surfice roughness, surface roughness measurement by profilemeter, Tuvlor Hobson
Talysurf, IS1symbols for indication of surface finish

UNTT-IV

Serew thread metrology: Basic terminology of screw thrend, measurement of effective diameter by 2 wire
amd 3 wire methods, best wire size.

(vear tooth metrology: Spur gear nomenclature, pear tooth thickness measuremen by gear tooth vemier.
Instramentation: Static and dynamic characieristics ul'in.ﬂllrum:utu:. Types of errors, stmin messurement
with strain gauges, gauge factor, rosctic Gruges,

UNIT-V
Trunsducers: Displacement measurement by L.V.DLT, pressure measurement by bourdon pressure gauge,

bubk modulus pressure gaugpe, pirani gauge, tempernture meassremient by thermo couples, laws of thermo
clectricity, types of materials used in thermocouples,

Text Books:

L. RK. Jain, Engineering Metrology, Khanna Publications, 1996,

2. Doeblin, Measurement Systems Application and Design, TMH, 5% edition, 2004,

3. Beckwith, Buck, Lierthard, Mechanical Measurements, PEA, 3rd Indian Reprint, 2001,

Sugpested Reading:
|. Rege Rajendra, Principles of Engincering Metrology, Tnico Publizhing House, Mumbai, 2008,
2 BC Nakm& KK Chaudhary, Instrumentation Measurement and Analysis, 3™ edition, MeGirawhill,

2014 g"j
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ZOME C24
MACHINE DESIGN
(Use of design daty handbook is permitted)
Instruction 3 Hours per week
Duration of SEE 3 Houry
SEE 60 Maorks
CIE 40  Marks
Credits 3
Ohjectives:

helical and leaf springs.

2. To become fumiliar with the design principles of gear drives for power transmission,

3. Tobecome familiar with design principles of stiding contact bearings and selection of rolling contact
bearings.

4. Design principles of [C engine components such as piston, conneeting rod, crank shalt.

3. Anatyzs the curved beams and selection of chain drives uged in power transmission.

Outcomes: At the end of the course, the students are able 1

- Understand the design procedure of helical, leaf springs under static and fluctuating loads.

- Dresign the spur, helical and bevel gears based on beam stremgth and wear strength.

- Demonstrate the abiliry in designing sliding comtact bearings & selection of rolling contact bearings,
- Design of IC engine pistomn, connecting rod and crank shaft,

+ Analyze the curved beams and selection of chain drives fora given application,

Pk —

Ln b L

LUNIT-1

Mechunical Springs; Introduction, types of springs, Materials used for Rprings.
Helical Springs: stresses i springs, Wahl's factor, deflection and energy siored in spring, Design for
static and fluctuating loads.

UNIT-IT

Crears; Introduction to gear drives, types of gears, materials used for gcars, Design of Spur, Helical and
Bevel gears. Lewis beam strength equation. Dynamic loads oo gear tooth. Wear load and design for wear
strength.

UNIT-1II
Bearings: Introduction, classification of bearings, materinls used for bearings, properties and types of
lubricants.
Design of Sliding Contact Bearings: Hydrodynamie bearings: fournnl bearing snd thrust bearings.
Selection of Rolling Contact Bearings: Types of rolling elements and their constructional details, Statie
and dynamic load carrving capacity, Load-life relationship, selection of bearing for cyelic loads and speeds,
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Design of Curved Beams: Introduction, stresses in curved beams, expression for radius of curvanre of
neutral wxis for rectangular, circular trapezoidal sections, Design of C-clamp and erane Hook,
Selection of chain drives: Power rating of roller chains, Strength of roller chains.

Test Books: |

l. VB, Bhandpri, Design Machine Elements, Mc Graw Hill Publication, 2017,

2. JE Shigley, CR Mischne, Mechanical Engincering Design, Tata Me Graw Hil) Publications. 2015,
3. RS Khurmi and J K, Gupta, Machine design, 34" edition, 5 Chand publications, 201§,

Suggested Reading:
I P. Kennaiah, Machine Design, Sci-Tech Publications, 2010
2. MLF. Spotts, Design of Machine Elements, Preatice Hall of India, 2013,

Machine Design Data Books:

I K Mahadevan, K.Balaveera Reddy., Design Data Hand book fir Mechanica] Engmeers,
3" edition, CBS Publisher, 2018

2. P3G College, Design Data ook, 201 2
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I0MEC2S
THERMAL TURBO MACHINES
Instruction 3 Hours per week
Duration of SEE 3  Hours
SEE 60 Marks
ClE 40 Marks
Credits i
Objectives:

I To ire basic knowledge of functioning of nozzles and diffusers.
2 To m:.mnd the design of ducts with frictions| Mow,

3. To know the working principles of various rolary compressors.

4. Tounderstand the work ing of steam turbines. _

3. To acquire basic knowledge in the funetioning of gas turbines.

Outcomes: At the end of the course, the students will be able 1o
. Design various configurations of nozzles and diffusers with the principles of Gas Drynamics,
2. Dresign the ducts for fidetion with the principles of Fanno Flow.
3. Estimate the power required for variom types of rotary compressors
4. Determine the vurious efficiencies related & Steam Turbines.
3. Determine the power output of the Gas Turbine and understand the warking principle of jet and rocker
propulsion.

UNIT-I

Introduction to Compressible Flows: Speed of propagation of pressure waves, Mach number, Acowstic
velocity and Mach cong, compressibility factor for compressible and incompressible flows, pressure ficld
due 10 & moving source of disturbance, one dimensional compressible flow. lsentropic flow with variable
arca, Stutic and Stagnation properties, Mach aumber vanation, Area ratio as fanction of Mach number, flow

UNIT-IT

Flow in Constant Ares Ducis with Friction-Fanno Flow: Vanation of flow propertes, varistion of Mach
number with duct leagth, isothermal flow with friction, Prandt - Mevyer relation, Rankine-Hugoniot
cquations and Stagnation pressure rutio across shock,

UNIT-111

Rotodymamic Compressors: Introduction te Turbomachines, classification angd applications. Comparison
of Reciprocating amd Rotary compressors, Positive displacement Rotary compressors, Flow through mtary
compressors. Static and total head quantitics Thermodynamid cycles and work done, calvulation of various
efficiencies, Velogity diagrams and prewhiel, Euler equation for enengy trunsfer between fluid and mtor,
Degree of reaction of rotary compressars, Chocking, Surging and Stalling.

UNIT-1V

Steam Turbines: Study of Steam nozeles; Classification of steam turbines; Impulse turbine, cormpounding
of steam turbines, Pressure velocity vaniations across different compounding turbines, blade efficiency and
work done by impulse turbine, degree of reaction of reaction turbine, blade efficiency and work done by
reaction turbine, stage efficiency and vozzle efficiency and simple problems on impulse and resction
turbines, Governing of Turbines.




UNIT-V

Ceas Turbines: Applicstions and classification of Gas Tutbines. constant pressure and constant volume gas
turbines, Joule cycle guration dingram and temp-entopy diagram, Thermal eificiency of Joules cyele,
MAXIMUM pressure ratio in terms of femperature ratio, optimum pressure ratio for maximum work outpur
with and withog considering machine efficicncies, Improvement of gas turhine plant performance- Infer

problems, engines, Pulse jot cogings,
Recket Propulsion: Types of Propellants, types of Rocket engines, Rocket propulsion theory and jts
applications,

Text Books:

1.8 M Yaliya, Fundamentals of Compressible Flow, New Age International Publishers, 2014
2. Mahiesh M. Rathore, Thermal Engineering, TMH, New Délhi. 2014
3. MLMathur & F 5 Mehta, Thermal Engineering, lain Brothers, New Delhi, 2014

Suggested Reading:

I. V. Ganeshan, Gas Turbines, Tata Mc Graw Hills, New Delni, 2010,
2. R Yadav, Steam and Gas Turbines, Central Publishing House Ltd, Allahabad, 2003,
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2O0MEC26
FINITE ELEMENT ANALYSIS
Instrection ILHIT Hours per week
Cruration of SEE 3 Hours
SEE 60 Marks
C'IE 40 Murks
Credils 4
Objectives:

2. Ensble the students o formulaie the ixial, truss, beam and circular shafi problems,

3. Enable the students 1o formulate 2D problems with special cases,

4. Enable the students 1o formulate quadnilatera element, use of numarical tregration, Gaussian
quadriture and one dimensiona) dynamic problems,

5. Enable the studenis 1o understand the ConvVergence requirements, hea transfer, formulate 30
problems and perform engineermg simulations using Finite Element Analysis softwape (ANSYS)

UNIT -1

Fundamental conceprs: Infroduction o finite element method, stresses and cquilibrium, boundary
sonditions, strin ~displacement and stress — sirain relationship, One dimensiona| problem: Finite efement
modeling co-ordinates and shape tunctions, virtual work and potential energy approach, assembly of glohal
stifficss matrix and load vector, finite clement equations, treatment of boundary conditions, analysis of uxial
element und quadratic element,

UNIT-1
Analysis of trusses and frames: Elerment stiffness mutrix for a truss member, analysis of plane truss with
two degrees of freedom at cach node.,

dimensional stress analysis with constant stroin triangles and ireatme

element modeling of axisymmetric solids subjected to axisymmetric |




UNIT -1V

Quadrilateral elements and Numerical Integration: Twy dimensional four noded isoparametric clements,
Numerical integration and Gaupss quadrature.

Dynamic Analysis: Formulation of finige element model, clement mass marices, evaluation of Eigen values
and Eigen vectors for a stepped bar and ;

UNIT -V

Heat transfer analysis; Steady state heat transfer analysis, one dimensional analysts of o fin and rwo
dimensional analysis of thin plate, formulation of ime dependent ficld problems, applications to anc
dimensional heat flow in a rod.

3D elemenis and FEA seltware: Introduction (o Fimite element formulation of three-dimensiona] problems
in stress analysis, CONVEFEEncs requirements.

Introduction o finite clement analvsis soltware: Modelling, Analysis and Post Processing,

Texi Books:

1. G Ramamusthy, Applied Finite Element Analysis, LK. International Publishing House Pyi, Ltd.,
New Delhi, 2009,

2. Tirupathi B Chindraputia snd Ashok D Belagundu, Imroduction to Finite Elements in Engineering,
Prentice Hall of Indis, 1097

3. Daryl L. Logan, A First Course in the Finite Element Method, Cangage Learning, 2011,

Sugguested Reading:
I. 5.5. Rao, The Finite Element Method in Engineering, Pergamon Press, 1989,
2. L. 1. Segerlind, Applicd Finite Element Analysis, Wiley Edstem, 1984,

.
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With Effect from the Actdemic Year 2022 - 23

OMEEDD
COMPUTATIONAL FLUID DYNAMICS
{ Professional Eledtive-T1T)
Instruction 3 Hours per week
Dusation of SEE ¥ Hours
SEE 60 Marks
CIE 40 Marks
Credite e
Objectives:

. To understand goveming equations of fluid flow

Z. To understand turbulence and how i model them,

3. To know how to discretize governing equations of Muid Aow by FDM and their stability
4. To leam various iterative methods o soive N-S equation.

3. To understand FVYM to solve fuid flow equations.

Qutcomes: Al the end of the course, the studenty are able 1o

1. Deseribe and develop mathematical models for flow phenamens,

2. Apply Finite Difference Method for fuid flow and heat transfer problems Classify PDE for flujd flow and
heat transfer applications.

3. Use different solvers based o applications

4. Solve fluid flow and hear transfer problems using commerdial CFD tools for turbulence models

5. Formulate numerical equations by Finite Volume Method for fluid flow and heat transfer problems

LINTT-1

Introduction to CFD, Models of Flow ~ Conservation and Nan-conservation form - Continmity, Momentum

UNIT-N1

Classifications of Partial Differential Equations: Elliptic, parabalic and hyperbolic equations, Tnitial and
boundary value probiems,

Discretization and Finite Difference method: Forward, Backward and Central difference schemes,
Transient onc and two dimensional conduction - Explicit, implicit, semi-imphicit and AD] methads -
Stability analysis and error estimation.

UNIT-III
Elliptic Partial Differential Equations: Jncobi Gause Seidel methods, TDMA,
Viscous incompressible flow, Vorticity Stream function methind.

UNIT-IV
Turbulence Modeling:

Types of Turbulence modeling-Reynolds and Favre averaged N-8 equations, mixing length model, H E-"'-FTr-ﬁﬂ

k-epsilon turbulence model, g .’}E‘l._qf‘tz,n. ol o



UNIT-V

Finite Volume Method: Finite volume formulation for diffusien equation, convection diffusion equation,

Solution algorithm for pressure velogity coupling in steady flows, staggered grid, SIMPLE algorithm,

Text Boaks:

1. P8, Ghoshdastidar, Computationnl Fluid Drynamics & Hgat Transfer, Cengage Pub., 2018,

2. 1D, Anderson, Jr, € putational Fluid Dynamics: The Basic with Applications, McGraw Hill,
Ioe., 2012,

Volume Method, 3 edition, Pearson, , 2016

2. Charles Hirsch, Numerical Computation of Internal and External Flowsl, Vols. 1 and 11, John Wiley
& Sons, New York, 1088,
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UMEE1LD
ﬁ]]DlTWEhM_NLl'FHETURﬂH'G
(Professional Elective-11)
Inshu_ct[un 3 Hours per week
Druration of SEE 3 Hours
SEE 60 Marks
CIE 4 Marks
Credits 3
Objectives:

L. To introduce students the basics of additive manufacturing, its advantages ang
lemitations and concept of mass customization,

2. To familiarize students with diffarent additive manufacturing techniques.

3. Toteach students about STL file estees and familiarige them with various RP softwares,

4. Todemonstrate various pust processing techniques and mupid tooling concept,

5. Todemonstrate the applications of rapid prototyping in various fields

Catcomes:
1. Understand the fundamental concepts of Additive magufactaring
2 Demonstrate the knowledge of various Additive Mangfacturing Processes,
3. Amalyze preprocessing and identify different post processing techniques in AM
4, Demonstraie the design rules for product development through Additive manufscturing.
3. Create awareness of Additive manulacturing in varons applications,

LUNIT-I
Overview: Traditional Manuficturing Vs Additive Manufncturing, Muss Customization, Réverse

Engineering, fundamental fabrication process, AM Process chain, Classification of AM process, Advantages
and Limitations of AM_

UNIT-11

AM Technologies: Vg Photopelymerization: Stereolithography (SL), Materials, SL resin CUTing process,
Process Benefits and Drawbacks, Applications of Photo polymierization Processes,

Extrusion-Based AM Processes: Fused Deposition Modeling (FDM), Principles, Materials, and Plotting and
path control, Process Benefits and Drawbacks, Applications of Extrusion-Based Processes.

Sheet Lamination AM Processes: Matenals, Laminated | Object Manufscturing | LOM), Ultrasonic
Consolidation (UC), Giuing, Thermal bonding, LOM and UC applications.

Powder Bed Fusion AM Processes: Selective laser Sintering (SLS), Selective Laser Melting(SLM),
Muterials, Powder fusion mechanism, SLS Metal and ceTamic part creation, Electron Beam melting (EBM)
Process

Post Processing of AM Paris: Support Material Removal, Surfioe Texture Improvement, Accuracy
Improvement, Aesthetic Improvement, Preparation for use as 4 Pattem, Property Enhancemenits using Non-
thermal and Thermal Techniques.

AM Softwares: Features of various AM softwire's like Magics, Mimics, Solid Viewrt, 3 D Rhino,

%)ﬁg?ﬂg HEAD |
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UNIT-1V

Design for Additive Man ufacturing (DFAM): DFAM Cancepts and Objectives: Complex Geometry,
Customized Geometry, Integrated Assemblies and Elimination of Conventiona) design for manufacture
{DEM) Constraints. Rapid Manufacturing (RM}, Unigue Capabilities, Exploring Design Freedoms and
Design Toals for AM.

Guidelines for proeess selection: Introduction, selection miethods for & part, challenges of selection,
example system for preliminary sclection, production planning and control.

UNIT-S

Rapid Tooling : Conventional tooling vs Rapid toohng , Classification of rpid tooling,

Indirect Rapid Tooling Methods- Spray Arc Metal deposition , Investment casting , 3D Keliool Process
Direct Rapid Tooling Methods: Direct AIM , LOM tools , FOS direct togl Process

AM Applications: Applications in Design Industry, Analysis and Planning, Application in Agrospace,
Automobile Sectors, Bio-medical Applications,

Text Books: _

. Chun Chee Kni, Isong Kah Fai, 3D Printing and Additive Manutscturing: Principles &
Applications, 4th Edition, World Scuentific, 2015,

2 lan Gibgon, David W Rosen, Brent Stucker., Additive Marnfacturing Technologies: 3D
Printing, Rapid Prototyping, and Direct Digital Manufacturingl, 2nd Edition, Springer,
2015

1, K. Venuvinod and Weiyin Ma, Rapid Prototyping; Laser-bused and Other Technologies,
Springer, 2004,

Suggesied Reading:

I. D.T. Pham, 5. Dimov, Rapid Manufacturing: The Technologies and Applications of
Rapid Prototyping amdRapid Tooling, Springer 2041,

2. Rafig Noomni, Rapid Prototyping: Principles and Applications in Manufacturing, John
Wiley & Sons, 2006,

il llll. u',.lul.a'l.:.-l:-:..
et
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ID0MEE1L1
OPERATIONS RIIISEARC' H
{Professional Ele¢tave-111)

Instruction 3 Hours per week
Duration of SEE 3 Hours

SEE 60 Muarks

CIE 4 Marksy

Credits 5

Ubjectives:

I, Students will come to know the: formulation of PP models.

L. Students will understand the Algorithms of Graphical :md Stmplex Methods.

3. Students will understand the Transportation and Assignmen) techniques,

4. Students will come 1o know the procedure of Project Mansgement along with CPM and PERT
techniques,

3. Students will understand the concepls of sequencing and queuing theary,

Outcomes: At the end of the course, the students pre able 1o

- Understand the concepts of linear programming problems and Solve

Solve the given transportation priohlem.

Develop optimum pair of operations asd resources by using Assignment technique.

Anelvze project management techniques like CPM and PERT to plan and execute projecis
suceessfully,

5. Apply sequencing and quening theory concepts for industry applications,

UNIT-1

Intraduction: Definition and scupe of operations research,

Linear Programming: [ntroduction, formulation of linear programming problems, graphical method of
solving LP problem, simplex method, degeneracy in simplax, dizality in simplex.

UNIT-11
Transportation models: Finding an initia| feasible solution - north west comer method, least cost

method, Vogel's approximation method, finding the optimal solution, special cases in transportation
problems - unbalanced transportation problem, degencracy in trunsportation, profit maximization in

B -

UNTT-I11 .

Assignment techniques: Introduction, Hungarian technique of assignment techniques, unbalanced
problems, problems with restrictions, maximization in | assignment problens, travelling splesman
problems,

UNIT-TV _

Project management: Definition, procedure and objectives of project management, differences between
PERT and CPM, rales for drawing network diagram, scheduling the activitics, Fulkerson's mile, eariest
and latest times, determination of ES and BF times. in Funl.urdpmh, LS & LF times in backward path,

e e 0 VE5 i
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ﬁuquunlﬂng models: Introduction, General mumptjim. Processing “n'jobs through two machings,

'n’ jobs through three machines.
Quening theory: Introduction, Kendall s notation, single channel - Poigsan armivals-exponentiol
Service times.

Text Books:
|. Humdy A, Taha, Operations Resparch-An Introduction, |00 edition, Pearson education India,
2017,
<. 5., Sharma, Operations Research, Kedarnath, Ramnath& Co,, Meerut 2009,
3. VK. Kapoor, Operations Research, S, Chand Publishers, New Delhi, 2004,

Suggested Reading: |
PHI Learning Pve. L, New Delki, 2008,

1. R. PaneerSelvam, Operations Research, 2 aditjon,
2. MMMQ&_HQM%EBMM Rescarch, PHI Learning Private Limitad,
2013,
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ZOMEE]2
INDUTRIAL SAFETY AND MAINTENANCE
(Professional Elective-IIT)

Instrustion }  Hours per week
Duration of SEE 3 Hows

SEE o0 Marks

CIE 40 Marks

Credits 3

Objectives: The students will be able b understand

|, Causes for industrial accidents und preventive steps to be taken,
2 Fundamental concepts of Maintenance Engineer: .

3. About wear and corrosion along with preventive steps to be taken
4. The basic concepts and impartance of fault tracing,

3. Apply periodic und preventive maintenance techaiques as fequired for industrial equipments like
motars, pumps and air compressors and machine tools et

LNIT -1

Industrial safety: Acciden, Causes, types, results and control, mechanical and electrical huzards, types,
causes and preventive steps/procedure, describe salient pu}nlr of factories act for health gnd sifety, wash
roms, drinking water layouts, light, cleanliness, fire, guard fg, pressurc vessols, ete, Safety color podes,
Fire prevention and fircfighting, equipment and methods,

UNIT-11

Fundamentals of Muintenance Engincering: Definition and aim of maintenance engineenng, Primary and
secondary funclion: and responsibility of maintenance department, Tyvpes of maintenance, Types and
spphications of tools used for mamtenance, Maintenance cost & its relation with replacement SCOnpImy.,
Service life of equipment.

UNIT -1
Wear and Corrosion and their Prevention: Wear- types, causes, effects, wear reduction methods,
lubricants-types and applications, Lubrication methods, generdl sketch, working and applications of Serew
down grease cup, Pressure grease gun, Splash lubrigation, Gravity lubrication, Wick froed lubrication, Side
feed Iubrication, Ring lubrication, Defimition of corrosion, principle and factors affecting the corrosion,
Types of corrosion, corrosion prevention methods.




UNIT-av

Fault Trucing: Faul trucing-concept and imp:-rtama.|dn:iuiur| iroe concept, meed and applications,
sequence of fault finding activities, show as decision tree, draw decision tree for problems in machine tools,
vdraulic, prEmatic, dutomotive, thermal g electricial equipment's ke maching fool, Pump, Air
compressor, [nternal combustion engine, Boiler, Electrical motors, Types of faults in machine tools and their
general canses,

Periodic and Preventive Maintenance; Periodic imspection-concept and neeid, degreasing, cleaning and
repairing schemes, overhauling of mechanical vompanents, overhauling of clectrical motor, common
toubles and remedies of electic motor, repair complekitics and its use, definition, need, steps and
advanrages of preventive maintenance. Steps/procedure tor periodic and Preventive maintenance of Machine
tools, Pumps, Air compressors, Dijssel gencrating (DG sets, Program and schedule of preventive
maintenance of mechanical and electrical equipment,

Condition monitoring and Basie cancepts of Proactive maintenance for Industry 4.0,

Text Books:

L. H.P. Garg, “ Industrial Muintenance ", §, Chand und| Comparny, may |97

2. Das Akhil Kumar, Principles of Industril Safety Management Understanding the W of Safery at

Wark ,Sccond edition, PHI Learning Pvi Lid, Jan 2020

3. M.P. Poonia, 5.0, Sharma, Khanna Publishing House - Technalogy & Engincering, vear 2019,
Suggested Readings: _

|. Parth B, Shah, Industrial Safety and Maintenance Engincering, Technical publications, 202

2. Higgins & Morrow, “Maintenance Engincering Handbook™, MeGraw-Hill Education Eighth

Edition , February 2014 )
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IOME €27
METROLOGY AND fHﬂ'Rl_IH‘E-NT#TIﬂN LAB
Instruction 2 Hours Per week
Duration of SEE }  Hours
SEE S0 Marks
CIE H Marks
Credits 1
Ohjectives:
l. To choase the proper medsunng instrument for the precisé mesurement of length, height and
dimmeter.

2. To classify the differen measuring instruments used for the angular Mmeasurement.

3. To develop gear & screw thread parameters using optical projector and tool maker's microscope

4. To analyze the limits, fits and tolerances for selection and design of EalEes.

5. To determine the work Ing principles in the measurement of Fiatness, Roundness and Surfuce
roughness.

Outeomes: At the end of the course, the stadents are able m
1. Measure the linear dimension by using appropriste method & devipe.
2. Demonstrate the knowledge of angular measurements ani tse measuring instruments i pet

3. Determine th;z-gur and serew thread perameters using profile projector and tool makers’ mHETescope,
4. Design and test plain limit puuges for a given specimen,
5. Evaluate and estimate the teasurement of flatness, roundness and surface roughness,

Experiments:

|. Measurement with maide, outside and depth micrometers,

4. Measurement with height gnupes, height masters,

3. Measurement of linear and gngular dimensions with Tool maker's tmicroscope — dismeter of thin wire and
single point cutting tool angle,

4. Measurement with dial indicator and its calibration.

5, Measwrement of angles with sine har and clinometers,

6, Comparison of roundness errors with bench centers and 3D seanner.

7. Measimement of flatness errors of a surface plate with precision spirit level,

8. Measurement with optical profile projector,

9. Design of plug and saap Bauges for a given component,

10, Surface mughness measurement by Taylor Hobson -Talysurf,

[, Measurement of gear tooth thickness by gear tooth vernier,

12, Displacement measurement with LVDT.

3. Analyze, assess, measure and document all Measuring attributes of a selected component by using
sppropriate methods and devices.




Mote: Stadent should complete a minimum of mup-fmmla imztmﬂng experiment number 13 which
s compulsory,

Text Books:

I RK. Jaim, Engineering Metrology, Khanna Publications, | 996,

2. Dochlin, Measarement Systems Application and Degign, TMH, 5 edition, 2004,

1. Beckwith, Buck, Lienhand, "Mechanical Measarcments” | PEA . 3rd Indian Reprint, 2001

Suggested Reading:

!. Rega Rajendra, Principles of Engineering Metrology, Juige Publishing House, Mumbai, 2008,

2 B.C. Nukrad KK, Chaudhary, Instrumentation Measurement and Analysis, 3 edition, M Grww-Hil|,
2014



With Effect fiom the Academic Year 2077 — 23

ZOMECZY
MACHINE DRAWING LAR
Instruction 2 Hours per week
Curation of SEE 1 Houry
SEE 50 Marks
CIE 50 Marks
Cresdits |

ﬂhj!::tlwl:_ﬁhldants will leam

I. The

9

f ==

L FY]

‘mpartance of machine drawing in industries
The usage of solid modeling software

- Various drawing and feature commands

4. Orthographic and isometric VIEWs
3. The assembly of varigys industrial components
Qutcomes: Students are able 1o
I Understand the importance and need of machine drawing in industries
2 Model different maching companents using CAD soffware,
3. Draw a detnilsd dra
4. wing of 1 component 1o facilitate its manufacture, _
5 Amlyze aspects of arthugraphic views in the prepasation of the partiassembly drawings,
b, Identify the sequence of steps to assemble the maching/system components
List of Experiments/Exerciges:
I Introduction to machine drawing: importance and \need in industries of automobile, pern and
manufacturing, clasgifications of drawirngs,
2. Swdy of various comimands/ (ol bars using solid modeling package (solid works),
3. Purt modelling of a tompanents using feature commands Extrude Boss, Extrude Cut, Fillet, Chumfer
with mass properties _
4. Part modelling using feature commands Revolve, Rib with mass propertics
3. Part modelling of a componenty using feature commands loft, sweep with mass propertics
6. Drawing the view from the front, wop and left of the ohjects,
7. Dmawing the sectional views of n components
K, Creation of Stuffing box assembly model from pirts and views of the assembly
9. Creation of Serew Jack assembly mode! from parts and views of the assembly

Note : Students should prepare a minimum of 10 drawings




Suggested Reading:

I KL Narayana, P, Kanngj
- - ah, K. Venkata Reddy, Miachi - ;
mmm {P) Limited, S‘Le'dil.l'nn., g, i drawing Published b New Age

Projection method], "C:]’ltm:rt.ur;pnlmliuhﬂmhﬁ“'E . S08 g compler idod it Hntagie

ing house, 50" edition, 2016,
ok
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2O0ME C29
FRODUCTION DRAWING LAR
Instriction 2 Hours per week
Duration of SEE 3 Hours
S5EE 50 Marks
CIE 30 Marks
Credits |

Objectives: Sudents will learn to

. Constrict production drawings to enahle produce the components in the shop floor and asseible
them to meet the final functional requirements, .

2. Create drawings for visualization using any modelling packuges Salid works, CATIA cip.

3. Choose the Fits, Limnite ang Tolerances of parts for manufacturing ased assembly.

4. Use the Conventions like surface finish, roughness, concehtricity

5. Prepare Bill of materials for assembly and process shaet lrll manufacturing industry.

3. Create the various part drawings using solid modelling package
4. Use the varions functions of modelling sofl wre: anmoalions . sheel making et
3. Prepare Bill of materials for assemnbly and process sheet in manufacturing industry,

List of Exercises/Experiments:
. Introduction to production drawing: importance and need in industries

2 Conventional representation pf Materials and machine components

A Study of the terms used in the bimit system and types of fits

4, To learn the need of peometrical tolerances, fiorm and pesitional tolerances
5, Understanding surface roughness and its indication

& Study the importance of process sheel preparstion

B. LC engine connecting rod
9. Revolving centre

1. Squnre tool post

il Universal coupling

12 Steamn Engine Cross Head
13 Dl Jig (Plate Type)

14 MNon Return Valve

15, Blow off Cock

Nate : Students shoulg prepare a minimum of & drawings {/—)



Suggested Reading:

'- K. Venkata Recdy, K.L. N
- K.L. Marayaia, P, Kannai : . _
Intemnational (P) Limited, 2018 Annitiah, Produgtion drawing, 4th edition, New 4 B8

2, P.Narasimha Reddy, T.A
Hi-Tech Publishers, 2001

fanardhan Reddy and ¢ Srinivas Rao, Production Drawing Practice,

1y
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20MEC30
THERMAL ENGINEERING LAR
[nstruction 2 Hours per week
Duration of SEE 3 Hours
SEE S0 Marks
CIE 50 Marks
Creditg 1
Objectives:

L. Todemonstrate knowledge in evaluating thermal conductivity of a metal rod and critica] heat flux
of a material,

To know shout the phase change heat transfir mnd performance of eross flow heat exchanges.

To understand the warking of prineiple of axial flgw fan) aned centrifugal bigwer

To evaluate the COP of Refrigeration tutor and AC tutor,

To determine the pressure distribution in nozzle: drag and 1ift coeffizients for contoured bodiss

L

Outcomes: Af the end of the course, the students will be able 1o
- Detgrmine thermal conduetivity of o meta] rod and criticpl heat flux of COpper Wire.

Estimate the convective heat transfer coofficients fior phase change hest \ransfer and effectivencss of
cross fow hear exchanger,

Determine the overal] efficiency nf::entnﬁrgulhxiﬂ-ﬂm@- CUIMIPITssor,

Study of COP of refrigeration/air conditioning tuior.

Determine the - pressure distribution in a nozzledeylinger/acro-foil; lift and drag forces for different
geometrical profiles. '

List of the Experiments

- Shudy of Thermal conductivity of metal rud,

Determination of critical heat flux for copper wire in watar.

Evaluate the convective heat transfer coefficient of dropwise and filmwise cendensation,

Evahuate the effectivancss of croes flow heat oxchanger.

Determination of overal) effiviency of centrifugal blower

Study of overall efficiency of axial flow fan

Study of COP of refrigerating tutor

Study of COP of air conditioning tutor

Determination of pressure distribution for convergent and divergent nozzle

10, Determination of pressure distribution for & cylinder

1. Determination of pressure distribution for an serofiil,

12, Determination of lift and drag coefficient for different contours

13. Determination of Sensible and Latent hest foads for a class/room and validating the data with RAC
software,

sl

‘ﬂ?‘.“-l!-'ﬁf-"rh!“!‘*"

Nole: Student should complete 8 minimum of 10 experiments including experiment  nomber |3
which iscompulsory, r’)‘}



Text Books:
L. 8 M Yah |
¥, Fundamentuls of Cmqprm:hru Flow, New Age International Publishers, 2014

2 M. Rathore, Thermg
LML Mmhuﬁé F S Mehta, nm:"ﬁ",,'ﬂn“"'?ﬂ* TMH, Eﬁﬂhﬂulhi. 2010
Eineering, Jam Brothers, New Delhi, 2014
Suggested Reading:
2 RK. Rajput, Heat Transfer, Laxmg mwa;&iﬂﬁﬁ? Dreihi, 2010,
i :AD
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2MECH
FINITE ELEMENT ANALYSIS LAR
Instruction 2 Hours per wesk
Duration of SEE 3 Hours
SEE M Marks
CIE 500 Marks
Credits I
Objectives;

3, Stress unalysis of 5 rectangular plite witli a cireular hole, axisymmetric problems,
4. Buckling analysis and Dynamie Analysis,
3. Steady state and Transient heat transfer analysis,

2. Analyze finite elements like 1D, 2D and 3D structures for lincar seatic analysis,
3. Belve hear ransfer problems, .

4. Examine problems of limited complexity in buckling and shmiemic mnalysis,

=+ Evaluate solutions to practical problems by finite element software

List of Exercises:

2. 1D & 3D beam analysis with different sections, different u'@nterials for different loads
3. Static analysis of plate with 4 hole.

t1. Noa lincar analysis of cantilever beam.
12, Coupled field analysis,
13. STmmEunHing-MﬂdnUHm:ﬁWmmi:nHNnn-Linmﬁ hest transfer anslvsis of a selected component,

Note:

| Students should complete a minimum of 10 eXrUises including exercise number |3 which is
compulsory.

2. Studlents may use iny or combination of FEA softwars
{AHS?MBAGLrsmasmmmns.umﬁmmmnma ] /’?



+ 5. Yoshimoto, Enginecrin £ Analysis with ANSYS Software,
Heinemann publications, 2007,




Code : WEGCO3

EMPLOVABILITY SKiLLy
(BE/BTech V & VI semesger - Common to all Branches)

II'L"-tI‘I.u:Hm 2 Hours per wesk
Duration of SEE 3  Hours

SEE M Marks

CIE 30 Muorks

Credits I

Course Objectives: To help the students

l. Leam the ant of communication, participate i group discussions and case studies with confidence
und to make effective presentations,

'ﬂﬁtbmamwﬂ:qing, Preparing them 1 face imerviews,
Build an impressive persomality through effective time minagement, leadership qualities, salf

Understnnd professional etiquette and 1o make them !-r:am academic ethics and valug syslem.
To be competent in verbal aptitude,

-t

S

Course Outcomes: By the end of the course, the students will be sble 1o
|, Become effective communicators, participate in group discussions with confidence and be ahle fg
make presentations in g professional context.
2. Write resumes, prepare and face interviews confidently.

3. Be assertive and set short term and long term goals| learn 1o mange time effectively and deal with
SIress.

4. Make the transition smoothly from campus 1o work, use media with etiquette and understand the
scademic ethics,

5. Ennch their vocabulary, frame Aceurite sentenves amd comprehend passages confidently.

UNIT 1

UNIT 3

Behavioural Skills  Personal strength  analysis-Effective | Tinge Management- Goal Berting- Stress
minagement-

Corporate Culture =~ Grooming and etiquetic-Statement I"Fni_pua (SOP),



UNIT 4
Mini Project: Hemmh-Hyputhﬁfs-Dcwlupiug . Questionnaire-Dagg Collection-Analysis-General and
Technical Report - Writing an Abstract - Technica] Repart Wﬁl:'tng-P'ﬁagmn:m—ij:ct Seminar,

Interview Skills: Cover Letter andRésumeé writing — Seructure gnd Fresentation, Planning, Defimng the
Career Objective, Projecting ones strengths and Skill-sets - Interviews: Concept and Process, Pre-Interview
Planming, Opening Strategies, Answering Strutegies, Mock Interviews.

Sugpested Reading:

'+ Leena Sen, “Communication Skills", Prentice-Hall of Indig, 2005

2. Dr. Shalini Verma, "Body Language - Your Success Mantra”, § Chand, 2006

3, Edgar Thorpe and ShowickThore , “Objective English? 2" edition, Pearson Education, 2007

3. Ramesh, Gopalswamy, and Mahadevan Ramesh, “The ACE of Soft Skills” New Delhi: Pearson, 2010
5. Gulati and Sarvesh, " Corporute Soft Skills", New Delhi: Rupn and Co. , 2006

6. Van Emden, Joan, und Lucinda Becker, "Presentation Skills for Students”, New Vark: Palgrave
Masemillan, 2004

A Modem Approach to Verbal & Non-Verbal Ezmming by R S Aggarwal, 2018

Covey and Stephen R, “The Habits of Highly Effective People”, New York: Free Press, 1089
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18NE 22
METROLOGY AND INSTRUMENTATION
Instriction 3Haours per week
Dueation of SEE 3 Hours
SEE TinInrks
C1E S0Marks
Credirs 3
O jectives;

I. To familiarize with limits. fits & tolerances and findamental concepts of linear and angular measurements.

2. T have adequaie skill in the vsage of various precision imeasiring instraments and the concepts of Himil
gauges.

3. To learn the mmporiance of Geometrie form and bow 1o measun: form errors.

4, To lave knowledae in the concepts of classification of instrament ervaes and their chansetenstics.

5. To understand the working principles of various instruments used Br the measerement of displacement,
pressure and temperiiure,

Cutcomes: At the end ofthe course, shedenrs areable

1. Undersiond the peed, acouracy and associated copcepts of mensurements. {BL-2}
2. Select appropriate gauges for inspection and design. (BL-3}
3. Calculate surface roughness by wsing approprinte insrunenls. (BL-3)
4. Amalyze and mtecpret the types of evrors, strain measurzment and irstrament characteristics. (BL-4)
3. Evalmte imessuring methods and devices for displacement, pressure & temperaiure. (BL-5)
UNIT-I

Limits, Fits and Tolerances: Interchangeabifity, nominal sze. lmits | tolerances, sllowance, fundamental
deviation, unilseral and bilaterl wlermces, types of fits, alpha numerie designation of Hmisfits, hole and shaft
basis Syslems, selective nssembly.

Linear and sngular measurement: Line s eod stindards, slip ganges, Tomlinson gauges and sine har

UNIT-I1

Design of limit ganges: Taylor's Principle for plan limit gadges. design of GO and NO GO gauges, nse of plag.
riing and snap gauges,

Compuarators: Inroduction, dial indicator. sigma mechanical comparmtor. back pressure type poeunatic
cotmparater,

Optical measuring instruments: Optical projector principle and s uses, ool maker’s microscope principle and
is wses, mierferometey.

UNIT-111

Struightness, Flatness and Rousdoess Measurement: Definitions. mensurement by beam comparatar. siraight
edge, spint level. and bench centers.

Surfuce ronghaess mexsurcments: Roughness and waviness, mumerical assesament of surfaee raughness,
surface roughness measurement by profilometer, Taylor Hobsen Talyvsurf, 18] svmbols for indication of saefsce

[inish.

UNIT-TIV

Screw thread metrology: Bosic enminelogy of serew thread, messurement of effective dismeter by 2 wire and 3
wire methods, best wire size.

Gear tooth metrology: Spur gear nomenelaiune, gear oolh tickness measuvement by gear ool vernier,

PROFE
Departmant of Wa gineer|
tering

nra Eharaimy institwty of 7
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Instrumentation: Static and dyramis characteristics of instruments, types af errors, sirain measuTEMEN! with
giTHIN EAUEES, BIMER fhetor, rosette Gauges.

UNIT-Y
Transducers: Displacement measurement by L.V.D.T, pressure measurement by bourdon pressure e, bulk

imodulos pressure SAUES, pirani gauge, peqperature misasurEment by thermo couples, taws of thermo electricity,
types of materials used in thermosouples.

Text Bools:
1, R.K. Jain, “Enginecring Metrology™, Knanna publications, 1990,
3, Doeblin, "Measurcment Systems Application and Deslgn”, TMH, 5/e., 2004
3. Beckwith, Buck, Lientard, "Mechanical Messuremens’, PEA, 3rd Indian Reprint, 2041,

Suggested Reading:
1. R&gﬂﬁa_]mdm..'i’ﬁmipks of Engineermg Metrology", Jaico Publishing House, Mumhbai, 2008.
7 B.C, Makrak K.k Chawdbary , " {nstrumentation Measurement and Analysis”, e, MeGrawhill, 2014 .

PROFE HEAD
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18ME C23
OPERATIONS RESEARCH
Insinuction 3 Hours per weeck
Duration ol 3EE 3 Hours
SEE 70 harks
CIE 50 blarks
Credits 3
O jectives:

1, Smadends will coome 1 o the Tormilation of LPP .

2. Swdents will understand the Alporithms of Graphical and Simplex Methads.

3. Smdents will urderstand the T samsportation and Assignment teclinigues.

4. Students will come o kinow the procedure of Project Marngement along with CPM and PERT rechniques.
5. Smudets will upderstand the concepls of sequencing and queuing theory.

Qutcomes: Al e end of the course, the grudents are able 1o

. Understand the concepls of linear programining probicims. [BL-2)
1. Solve the given rrmpsportation problem. {BL-3}
3. Develop optimum pais of operalions g7 [EE0UTEES by using Assignment technique. {BL-3
4. Analyze project manigetnenl technicues like CPM and PERT 1o plan and execuie projects suceessfally.

(BL-4}
5. Apply sequencing and queuing theory conceprs for industry spplications. {BL-3)
UNIT-1

Introduction: DRefinition and seope of operations rescarch.

Lincar program ng:Ensreductipn; formulabon of linear programming probiems, graphical mefbod af solving
LP problem. simp + methed, degeneracy (0 simplex, duality i sirplex.

UNIT-11

Transpuriation miodels:Fusding 20 imtial fensible solution - north west coret method, jewst cost method.
Vogel's approximation inéthod, Gnding the optimal solution, special cases Lo wransportation preblems -
unhalanced transpectation problemn, degeneryey i trumspotation, profit pximization (5 tronsportasion.

UNIT-T
Assiganycnt mhﬂmmmmﬂm H.m;ifm technique of ocssgnment teshniques, wabalanced problems.
probless with sestriclions, miximization in pssignment problems, wovelling salesman problems

UNIT-IV

oy it Definition, procedure md objsciives of projeet 3 sigemeat, differsnges besween PERT
- niles far d‘a"’”&w“ dingram, schediling the oerivites, Iﬁfk&tﬂ}‘s rule, curlicst and lalest fimes
I £ al ﬂmﬂ.wm&hﬂﬁﬁmﬂinmﬁpm-wh

e S i TR . ) of ':r]'il.l:ui
tion of the projeet, fee [oat, independent float and tolal Tioat. crashing of network.

UHNIT-¥

Sequencing papdels: Tntroducibon, General asmmptions, processing i’ jobs (yroweh two iAChings, processing
" jes throuzh three machines.

PROFE R & HEAD
':'Ep!ulmun{ of Mechanical Enpingering
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s-exponential gervice Limes.

Queaning theory: |ntroduction, Kendall's aotafion, single shannel - Poisson arrival

Text Bools:
1. Hamdy A, Tiaha, “Operations Rescarch-An Introduction”,

2. 5.0 Sharma, {Jperationd
1, VK., Kapoot, “perntions Reseand

Lid.. New Delhi,2008.
PHI Learning Private Limited,2013.

PROFE ﬁ;ﬁﬁ:

Bepartmant of Mschanical Enginearing
Crakanya Brseathi nitituta of Fschalogy [A)
Gandipel, Hyderabad-500 075. Takangana

Suggested Reading:
|, K. PanserSelvam, ~(iperations Research”, 2fe, PHI Leaming Pt
3, Nita H. Shah, Ravl M. Gor, HardikSoni, “Oiperations Research”,



With Effect from the Apadernie Year I0I-2022

18ME 24
FINITE ELEMENT ANALYSIS
Instruction 3 Hours per week
Durtien of SEE 3 Haoiigs
2EE 70 bfnrks
CIE 300 Mack=
Credils 3
Dhjectives:

L. Eguip the students with the Finite Elziment Analysis fandamenials nnd formulations.

2. Enable the students 1o formulate the axial, tness, bem awd cireular shaft problems,

3, Enable the students 1o formalute 2D problems with special cases.

4. Enmble the students o formulate quadrilatern] element, use of sumetical integration. Gaussian guadrature and
one dimensional dynamic probiems.

5. Esable the stodents 1o inderstand the convergence pequirements, heat trapsfer. formulate 3D problems and
perform engineering simmulations vsing Finite Elemen Analysis solrware {AMEYS).

Chuteomes: Al the end of the course, the smudents ore able o

| Undersnd FE method for solving ficld problems using cnergy formulations. {BL-2)
3. Analyze bars, trisses, beams il cireular shifts fos static and dynamic analyss. (BL-4)
1. Formulnte 2D struciural components Usiig trinngular element for plane stress, plone straia avd axi-symimetric
problems. (BL-4)
4. Derive stilfness mutrix for 4 pods quadrilateral soparmelne clement for static analysis and 3 T elements.
(BL-6)

5. Solve leat transter problems and apply finite element apalysis software oo egineering solutions. (BlL- 13}

UNIT -1

Fundamental concepts: Infreduction 1o finite clement method, swesses aud equilibrium, boundary condifions.
strain ~displacement and siress — strain relationship-

Ome dimensional pmﬁrﬂ:.ﬁ:ﬁm clement modeling co-osdinates and shope fanetions, virtual work and

potential energy approach, assembly of plobal siffess matrix and logd vector, finite element equations,
treqteent of boundary conditions, analysis of axial clement and quadmatic ekement.

UNIT - 11

Amalysis of trusses and Trames: Elenent stilfess matrix foe a wuss member, analysis of plane s with two
degrees of freedom at eash node. B

Analvsis of hesms: Element stiffness matrix for rwo nades (two degrees of freedom per node), anakysis of
feames with two transtations snd rovational degrees of feedom per node. analysis of circular shaft subjecied to
torsion.

UNIT - T
1D trinngular elements: Planc siress, plane strain and axisyimimety. finite element modeling of two dimensioaal
stress annlysis wilh constant strain trimngles anel treatment of boundary conditions, finite element modeling of

axisymmetric sulils subjected 1o amisymetrie loading with triangular elemeats.

UNIT = TV

clements and numerical integration: Two dimeisicmal four nodedisopammetnic clements.
numerical integration and gauss quadriiuce.
w.ﬂuﬂgﬁrﬂ-‘&mﬁhﬁnnbffuﬁm element model, eleinent muss matrices, evaiuation of Eigen values and
Eigen veclors fora stepped bar dnd beam.

UNIT -V
Heat transfer anulysis: Siendy sate beat trisfer ailysis, onc dimeasional analysis of o fin and two
dimensional analysis of thin plate, formulstion of time dependert ficld probicis, applications to ot dimensional

(et fhovar im0 rondl,
PROF ES@?&«’EIE;

sitment of Mackanical Englngering
irva Bharathl institats of Tachnology (4) |
=1, Hydarabad-500 075, Tolanoans |
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3D elements and FEA software: Introduction to finite element formulation of three dimensional problems in

siress analysis, comerzence pagquinaments,
Introduction to finite element analysis software: Modeling, analysis and post processing.

Text Books:
1. 3. Ramamurthy, “Applicd Finite Element Analysis”, LK. International Puslishing House Pvi Lid, New
Deelhi, 2000
Y ntroduchion to Finite Elements in Enginesring”, Prentics

2. Tirapathi B Chandrapuila and Ashok D Belagundu,

HMall of India, 19%T
3. Daryl L. Logan, “A First Course in the Finite Element Methed”, Cengnge Learning, 2011.

Sugpested Reading:
Finite Element Methiod in Engineering”, Pergamon Press, [384.

1.5.5 Rap, “The
2. L. ). Segerlind, “Applied Finite Element Annlysis”, Wiley Eastemn, 1944,

I
|
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1EME E21
POWER FLANT ENGINEERING
{Core Elective - V1)
[sirection 3 Hours Per Week
Duration of 3EE 3 Huotirs
SEE T0 Mlacks
CIE 30 ivlarks
Credis 3
Ohjectives:
|, Different types of power plamts and their site selection criteri

2 Dpefnmmuflhmml. power plant

1, Aboul hydralic power plants, dams and spillwinys

4. Different types of puclear power plants inchsding Pressurized water renctor, Boiling water yeaclor, Liguid
retal fast breeder reactor and {(ias cooled reactod

4. The power plant economics, environmental and safety aspects of power plant opeTution

Crutcomes: At the endd of the course, the siudents pre able Lo

|, Seleet the suitability of site fior @ powes plant in e context of envirenment. {BL-4)
4 Diseuss ash handling and coal handling methods in {lermnal power plants. {BL-Z}
3,  Understand the imporiance of site selection fur a lydro-poer plant in the contexl of gocietal and
enviromrenit. {BL-2)
4, Explain the safety aspecis of nuglear waste dizposal. (BL-Z)
4. Estimate the sconomic fucrors and pellutant farmation from power plants {BL-3)
UNIT -1

Totroduction: Power plant, classification of power plants. conventional and non-conventical power plants, merits
and demerits of conventional and no-conventional pewer planis,

Steam power pluni: Selection of site for steam power plank, plant layout. formation and rypes of conl, stages in coal
tandling, working of coal handling cquipknenl — bell SORVEYSTS, screw eopveynes, buckel elevators and grab bucket
conveyors, general layout of ash handling ond dust coliection SyStEm. HSC3 of ash and dust, ash bandling sysiems =
mechanical, preumatic, steam jet and hydraulic systems of ash handling

UNIT-11

Combustion process in stenm power plant; Stokers firing. overfool stokers - travelling grase siokers and spresder
atokers. underfeed stokers - single. reoct and ot petort nederfeed stokers, clements of pulverized fuel buming
systern, advanlages and disadvantages of pulverized fuel burning sysiei. pulverized fuel bhagmers — long flame, short
Rame, tangential and cyclone burmers, Nuidized bedl combustion (FBEC), benefits and disadvaniages of FBC.

UNIT-11

Hydro dectric power plant: Hydrological eyche, hydrograph, o minss duralion cuTye, selection of site for hydro-
eleciric plant, advamages and disadvantages of bydro-clectric plants, eleusents {low-sheet) of hydro-slectric pawer
plant, types and working of lypdroslecinc powes plants, siorags and pondage, parts and terminology of a dem,

_ PROFES! D
‘2partment of Mechanical Enginaerin:

~atanya Bhgrathl Institate of Tachnalogy
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classifieation and working of different types of daims,
4 warking of different Types of spillways.

selection of =ite for darns,
spillwitys, ¢lassification an

UNIT -1V
““““!IP“}""EW Nuclear Tuel,
i-]l - 4 1
witicing of pressurized water T
guoled reagtors - radinactive (nuc

bceding and ferti
of Muclear power, comyane
eacior, boiling waler reiclor, sodium-grap
jear) waste disposal it liods.

te materiaks, distinction

s of nusiear

UmNIT-¥

Power plant economics and savironmental considerations:
demand (load), macimum demand (peak load), demand factor, averigs Jcad,
factor, plant capueity facler and plant use factor, fixed cost and variable cost.
related mumerical problems, pconomics in plant selection, cffl
pollwanis. pollation control,

Drefinition and rel
foad

Text Bonls:

1. R.E Rajput, A Text Book of Power Plant Engineenng

yite reactor, fast

uents from power p

2022

spillways, necessity and location of

between fissionsble, Masile and fortile

reactor, types of nucicar reaciors,
hreeder reactor @nd gas

ated exercises On conmected load,
factor, diversity factor, utilization

metheds to fvd depreciation cost and

lants and lmpact on enviTonmEnt,

4/e, Laxmi Publications (P} Lad., New Delhi, 2015,
private Limited, New Delhi, 2014,

3 P Mog, “Power Plant Engineering”, de, McGrow-Hill Education { [ndia)
3 P.C. Sharma, *A Texi Book of Power Plant Enginesring”, S.K- Katariad sons, 2019
Supgested Reading:

1
a3

R, Widay, wgundumentals of Power
5. Arora and 5. Domkundwar, ™A
20605,

Plant Engineerin
Course in Power

g, Central Fublishing
Plant Englreering”, D

House, Allahabad, 2012

hanpatfail Sons, Mew Dethi,

|
1
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I8ME EIZ
ENGINEERING RESEARCH METHODOLOGY
{Core Eleciive - Wy
Instruction 1 Hours per week
Dunwion of 3EE 3 Hours
SEE 70 Miarks
ClE A0 Marks
Credits 3
O jectives:

. Tomake the students 50 {opmubate the research problem

2 To idenufy vorious sources for Literatupe review mnd doid collzction

1, Toprepare e research design.

4. To equip e studbents with good methods 1o aualyze the collected data
5 To explain hew o nerpret e results and report Wiiting.

Outcomes: At the end afihe course. (he students are phle o

|. Define researchproblen {BL:l}
7. Teview und asess the guality of lieranre froan Varoussources. {BL-2)
3. Undegstand and develop various research designs. {BL-2)
4. Anahyze protlem by siatistical techniques; ANCY A, F-test, Chi-sqpane, (BL-4)
5. Improve the style and fopmad of writing a repert [0 technical poper! Jaumalregort. (BL-4}
UNIT =1

Research methodology: Dbjectives and motivation of reseurch; types of researal- descriplive ¥s, analytical. applicd
v, fundametital, quaniitative vs. qualitative, conceptunl va empirical, research approaches, significance of resenrch,
research methods va methodalopy, research process. criteria of good research. preblems encounfered by ressarchers
i1t Inchia, technigue involved in defining agroblen,

UNIT-T1
Literature suivey:limporiance of filecature survey, saarces of information-primery, secondary. femiary. assessment
of quaity of joumals and articks. infarmation through mbemet.

UNIT - 111
Rescarch design; Meaning of neseanch desigh, need of research desiym, foature of o good design iupormm coacspls
relatid to research design. Tiffevent resesreh designs, basic principles of gxperimental design, steps in samphe design.

UNIT -1V

Drata collection: Collection of peirary datd, Qegondary dafn, mewsires of vemral tendency-mean. mode; madiat.
jieoates Of dispersion- fags, mean devintion, standard deviation, MEAsUITS of usynuuetry (skewness), important
parametric wsis -Z. &, F, Chi-Square. ANOVA siznificance.

UNIT =V
Research report formulation andl presentation: Synopsis, disserethon, teclnical paper and jounenal paper, Writing
research grant proposal, making presertation with the use of visul widds.writing a proposal for research grant.

Texl Books:
. CR Kothar, s egearch Methodalogy wpthods & Technique™, Hew Age International pablishers. 004,
3. R Ganesan, “Reseprch Mathodnlopy for Engineers”, MIP Publishers 2011
3. Vijay Upagade med AravindShende, “Research Methodoloay”, 5. Chand &Company Lid., H:‘D-'DEE' 9.

f
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Suggested Feding: _
L G }m,gﬁwmm,“itmrnh slethodniogy and T ITH AR methods”, B3 Publications,

Hyderalsail, 22
2 Maval Bajjal, “Busingss moseqrch Methods™, Pearsei Education. 2011.

IEME E23

DATA ANALYTICS
{Core Elective - vl

Irgtrction 3Hours per Week
Duration of SEE 5 Hours

SEE 70 Bk

CIE a0 warks

Cpedis 3

Ohjectives:

To familiatise the stadents with the concept of deseriptive and infierencinl statistics
To muake the students 19 anderstand the concept of machine learning.

To ke tle students o undersiand varipus lechmques of supervised leaming.

T make the studenis 1@ learn e concepls of whsupervised learning.

T make the students 10 lekm the prescriptive analytics.

by e e B
L B ol s Bl

Outcomes: At the end of the coulss, the stadents ars able to

Solve the problems Using argtistics, regression analysis and ANOWA. (BL-3)
Understand the coneept of machite hearning. (BL-1)

Apply varnous supervized learning techniques 10 a given proflen. {BL-3}
Understand umsupervised learning and jproblems in big data analysis. {BL-2}
Demaonstrate preseriptive amalytics methods 10 the given data. {BL-2)

R

UNIT-I

Introduetion: Intraduction to data and analytics Jasomongy of daia analytics, typical daia challenges {data
quality, enrichment, integration of ERT & PLM duta) Jpreparing data for analytics (technigues 1o improve data
ualiey, imegration - ETLL

Descriptive and inferential statistics: Diescriptive Slistes: intraduetion, probubilivy distributions. nferential
statistics, inferentinl siatistics thoowgh Invpothesis tesls permutaion & randomization st pepression & ANOVA,

Machine Learning: {ntroduetion and concepls, Aifferentialing 2lgorithmic wnd model baseil frafoc worss,
regression. ordinary lenst squares, K nearest ncighbours regression & classification.

UmIT-I

Snperyised learning  with regression and chussification  technigques: Model validation approaches,
discriminamtanalysis, quadratic diseriminin analysis, regression and classification tress, support veclor machine.
Ensemble Methods: Weural networks, deep |eariing.

UNIT-TY
l.ln_l}pm'hed hearning and challenges for Vi data analytics: Chustering, associstive mle inining. challenges
fior Big daex analytics.

UNIT-Y
Presceiptive anabytics: Creatmg dia tor analytics througl designed expetients, creating dat for enalylies
(hrotgh setive learning, crenting data for analytics ivrough reinforoeanci framing-

PRDFEEEGE & HEAD

Department of Mechanical Engineeting
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Text Bonks:

1. Hastie, Trevor, “The ghoments of statistical leaming”, Vol. 2. Mo, 1. New York, springer, 2008,

2, Montjomery. Dougias C., wod George . “Ranger Applied siatistics and probakbility for engineses”, John
Wiley & Sans, 2010

4. Christopher Tong and D Griram, “Actificial lntelligence in Enganeering Desigm Knewledge goquisition,
commercinl systems, and integrated environmends”, Baston - Academic Press, 1992,

Buggested Reading:

1, Amil pdaheswar, "Data Apaiyiics”, MeCiraw-Hill,2017.
o v K.Jnin “Daia Scicnge and Analylics (with Fython, R and SPSS programming)”, Khanna Publishers, 2018,

PRO |
negariment ol Mechanical Engineeting
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18ME E24

INNOVATION AND INTELLECTUAL PROPERTYRIGHTS
{Core Elegtive - V1)

Instruction 3 Hours per Wesk

Druseation of SEE 3 Hoarrs

5EE 70 Macks

CIE 30 Marks

Credits 3
Ohbjectives:

Fundamental aspects of [P

Aspects of IPR. aets.

Avwareness of multi disciplinary audiencs.
Awvareirss for innovation s its ippatinnee.
The changss in IPR culture andl techno-business 1spects of TPR:

ol e

Outenmes: At the el of the conrae. {lse students are ahle to

1. Understand the evalution af Tnteliectual properiy. working of crganization’s ol lobal level to protect and

progts inellectual property. (BL-2)
2. Apply the patenl filimg process al nutional wnd mernotional level. (BL-3)
1. Desive logical conclusion af reyearch, innovation and patent filing. (BL-=t)
4. Compare different kinds of Intellechal property andd their poienting Sys1em. (BL-I}
4 Understand the rechno-egal-business angle of Intellectual property, infringement gy enfoscement

Mechanismsfor proteciien. (BL-1)
UNIT-1

Overview af IPR: Inwoduction and the teed for intellectual property rights (IPR), IPR in India— genesis and
development, 1P abroad, some mportant examples of IPR, importance of WTO, TRIFS agrsment,
{nternationsl conventions and PCT.

Patents: Magro esonamic ipact of the pateot Sysk patent wnd kind of iiventions protectsd by a patentpatent
dociment, hiow to protect your imventions, granfing of pateot. rights of a patent, hor exfensive is patent
profestion, why protecl iventions by patents, searching 2 patent, drafting of a patent. filing of a patent, the
diffecen layers of the imfernafional patent sysied, (nafional, regicoal apd intermations] options), compulsery
ficensing nnd Ixensers of fight & sevecation, utility medels, differences hetwesn a tility model and a patent,
trade secrets und know-how pErEenents,

UNIT-11
Indumstrinl desiins: Whit |4 an sndustrial design. prolection of inlistrial design, kind ofprotecton available.
term of protestion of industrial desizn and peed for protection.

UNIT-111

Tradenarks: Delinition oftrademarks, Lpes aof irndemarks and fopetions of a trademark, registmtion of
Trademmark benefits of registration of trademark, procedure for registration ol risdesnirk and term of valdity of
trademack, infringement and passing off.

UNIT-1Y
Copyright: Whal s copyright. what is povered by copyvigat, term of enforesment of copyrght and need for
copryright prosection, copyright and relaied fights, copyrights in compuiss PIOgAEImnE. ,

PROFE
Tepartment of Wethanical Engingering

naganya Ihln'l:lfhmﬂl-ﬂ!'luhnrlhﬂ {
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UMNIT-%

Geographical indications: Introduction, definition, difference between Gl and yademark, difference berween
Gl and appeliation of arigin, Gl as faciors of rurpl development, developing o peographical indication &nd
protection

Enforcement of intelleetual property rights: Infringement of intelleciual property rlohts enforcerment RS LTES
emerging issues i intellectwal property protection, case studics of patents and 1F protection.

Unfair competition: What is unfair compesition, ralationship between unfair competition and intellectual

property laws.

Text Books:

1.
p 1

3

AjitParuielar ond Sariia D' Souza, “Indian Patents Law - Legal & Business Imgplications™; Macmillan India
e, 20065,

B. L Wadehra:" Law Relating 10 Palents, Trade Marks, Copyright, Designs & Geographical

Indications"; Universal law Publishing Fvi. L., fmdim 2000,

P Marayanan; “Law of Copyright qand 1ndusirial Designs": Emstern law Houss, Delai 2010,

Suggested Reading:

i

]

Croatsh W.E, “Intellectual Property; Patenls, copytight, Tracemarks and allied rights”, Sweet & Maxwell,

1993.
P. Marsyanan, “Intzilectusl Praperty Law™, Bastern Law Edn, 1997
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LEFPE E12
SUPPLY CHAIN NMANAGEMENT
{Core Elsctive - Wi
Instruction 3 Houss per week
Dusation of SEE 3 Hours
SEE R B
C1E 10 Macks
Credits 3
Objectives:

1. The awareness aboul transportation and warehose MAnAREME Sysiems.

2. The designing supply chain pitwirks.

1. The concept of demnd and sepply and integrating it with supply chain management.
& The planning aod MArAENE INVENEIEs,

5, The priciog and revenus management

Outeomes: Al the ead of the course, the students are able 10

|.. Uprieratand fundamentals of sapply chain and its key concepls- {BL-2)
9. Design an elfective supply choin netwogk. {BL-4)
1. Lnderstond the csseis of demand and supply and asseciated gaps. (BL-2]
4, Apply invenlory pnanageimel iechnigues. (BL-3)
5. Evnluale pricing o revene MandEcEiL systems. VBL-3
UNIT-1

Concept of SCHL: Supply chain definition, sages of ,wpgﬂ‘_lf chain, objectives, diivers of SCM-facilities,

inventory, transporaton, information. Sourcing and pricing, decision plases in Supply chain, el aned push
processes introduction to logistics managenent.

UNIT-11

Designing the supply chain petwork: Role nf distribution {0 supply chiain and factors influencing its network
desipn and decisions, typea. of  distribistion petiworks — anuEcnurer  stOmgE with dipect shipping.
manafacturer WM with direet shipping qdl ih transil ECES, distributor storage with prckage carvier
delivery, disiributer Siorage with last mile delivery, anufrctuper/distribuion sosage with eustomer packup.
retail storape with customes pick up, framework for network design decislons-supply chain strategy. regional
facility configuration, desirable sites and |ocation ehoices.

UNIT-In

Planuing, sapply and denandl Planting Jemand & supply i & supply elyain, dermand firecasting= mOVing
averages, expanential wrncothing, wend and sepsonaiiby, dggregate planning, master achieduling, materials
reauirerent planting. rime phased order pla, eritical raths, product ree STVCIITES.

UNIT-IV

Planning & maniging inventories in A sapply chain: Iaventory control. gbjectives of invenlory
mnpagement in supply chain, detemnirustic inventory and probabilistic inventory control. economic erder
quaniity. quarkity discounts. Rearder pomt, basics of ABC analysis, ENSD analysis, VED analysis.

UNIT-V

Saurcing, pricing, coprdination smd 1T in supply chain: Sourcing decisions, Key soAIreing related
processes, In-Hoise OF GUISDUITE. pricing & revenue rsnagement, ditferential priging stratgies. poordination
in supply chain. bullwhip effiect, information weheelogy and supply chain, supply chnif mMIcro processes-

CRM, 15CM, SRM, TMF. Q

PROFESSOR & HEAD
Department of Mechanital Engineering
Chaltamya Bharathi Insituse ol Technology (A)
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Texi Books:

1, Sumnil Chopoa & Peter Meindl, “Supply Chain Manapement — Strotegy, Planmng and Operation”, Pearson
Education, In<., Upper Saddle River, New Jersey, 2003,
2, M. 1 Kumas & Mulesh Bhatia, =Supply Chain Mﬂﬂﬂ;l:mtnf'.ﬂmﬂ publishers & Digtributors, 2010,

3. Michael H Huggs, +Eegentials of Supply Chain Managemeat”, e, John Wiley & Sons, Ine, Hoboken, MNew

Jersy, 2011,

Sugzested Reading:
1. Martin Chrigtopher, “Ln;istics&ﬂuq:pl;-' Chain Management', e,
7. Dobler Donald. W, DravidN.Burl, “Purchasing & supply Manageme

Financitl Tinws Series, 2010
il Text & Cases”, oGraw-Hill, 1554,

|
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181T 041
OBJECT ORIENTED PROGRAMMINGUSING JAVA
{Open Elective)
[nstruction 3 Hours per week
Duration of SEE 3 Hours
SEE 70 Maiks
CIE 30 pMarks
Coadits 3
Course Objectives:
|, Tofamiliaike wib flndiurentals of abject-orented progImming paracige.
7 Toimpat the knowledge of string havdling. iverfnces, packages and inner classes
3. To faciliese lenning Exception harelling and Multitresding mechanismns.
4. To guin knawledgs on collection fmmework. SCim classes,
5 To faniliarize with event driven GUIL programming nnd Datnbisse contechivity-

Outounees: Upon completing this COUrss, students are able 12

|, Understurd Object-Onented concepls.
3. Create Java applications wsing sound QOPF practices &8, Inheritance, Interfoces. Packages. and Inner
Closmes,
3. Implement Exception Handling and pultithrending concepts in java programs.
4. Develop progrns using the Java CollectionAPT and Sream classes.
s Design and Develop GUL applications with the tegration of event handling, JDBC.
Muodified Conrse Outcomes:
|, Understand the coneepis of Object-Ciriented Programming and class conceptin Java.
2. Apply concepls of OOF such as Inberiaice. Interfaces, Packages and Inner clusdes,
3. Handie exceptions and demapstmie the concepts of Multithreading and Generic classes.
4 Develop progrims Using Javi Cillection AP and Swein glasses.
5 Dresign ond Develop GUI applications with DBC,
UNIT-1

DOP concepts = Data pbgimmetion, encapsulaion, inheritinee, banefils of inheritunee, polymorphiso. classas and
obiects, Procedural and objest ariected progranuing pardigns.

Iniroduction Lo Java: Java's Magic: The Bye code, The I Buzzwords, Simple Java Programs, Java
Primitive Types. Armys: How o create and define armays, Basic Operatdns, Contral statements.

Introducing  Classes: Declaring ojects, methods, Construclors, ihis keyword, Method Cwverleading and
Cangimuetnr Overloading, Objects o8 parsmeters, Retirning objects, U of static and [inal keywords.

UNIT-I

Inheritanee: super and suhelasses Member wecoss rules super keyword, Method overriding, Drynamic methed
disparch . Abstet closses, weing final with inleritance . Intraduction Cibject clnsd.

Packapes: Detiing, Creating and Aceessing o Package. Understanding CLASSPATH. importing packages.
Interfaces s Delining and pmplameniing interfiges, Mested Inberfaces,

Sirings Handling: Sming LeSuringBuiTer olasses. StringTokenizer chws and ‘Wiappert classcs @ gopversien
hetween Objects and prispitives.

PROFESSUR gﬁ]ﬁ;

Department of Mechanical Engingerin
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foner classes in Java: Types of inner classes, Creating ctatic / non-static inner classes, Local and anonymous
inngr classes.

LUNIT-11

Exception Handling in Java: what arcExceptions? Exception types, Usage of try, catch, Lhrow. throws and
fimally clauses, writing your i expeplion ¢lasses.

Multithreading in Java: The java Thread wodel, How to create threads, Thread class in java, Thread priorities,
Thread synchrenization.

Generics: What gre Generics? Generic classes, hounded types, Generic metheds and intarfaces,

UNIT-1V

Collections Framework: Cwverview of Collection Framewark, Commonly used Collettion classes — Armaylisi,
LinkedList, HashBet, LinkedHashSet, TresSet, Collection Interfacs _Collection, List, Sel. SortedSet, ACcessing
a collection via an | tecation, Storing user-defined classes in collections, Map Interfaces and Classes, Using o
comparator, Legacy classes — Vector, Hashtable, The Enumeration interface,

fnputiOutput : How 1o read user inpul (from keyboard) wsing scanmet class, Stream classes, InputStreat,
OutputSiream, FilelnputSirean. FileOutpatSiream, Reader and Writer, FileReader, FileWriter ¢l asses. File
chass,

UMNIT-

GUL Design and Event Haadling: Component. Container, window, Frame classes. Working with Frame
windowGL1 Conirols, Layout Managers, Introduction to SWINEs. Delegation Event slodel, Event Classes,
Source of Events, Event Listener Interfaces. Handling bution click events, Adapter classes, Writing GUT Based
applications.

Database Hawdling in Java: Java Database Conpectivity (JDBC) wsing MySQL.

Text Books:
1. Herbert Schildt, “Java: The Complete Teferance”, g Edition, Tata McGraw Hill Publications, 201 1.
5 Cay 5. Horsunonn, Gary armell, “Core Java, Volume §, Fundamentals”, aEdition, Prensice Hall, 2008

Supgested Resding:

|. E Balagurusnmy “Programming with JAVA", Gth Edition , Tata MeGraw-Hill Publishing company
Ltd,2019.

4 Spchin Malhoira & Spurabh Choudhary, "ngmnuningin Jawa.",?"'E.diliw,ﬂa.lhfd University Press, 2014.

3. . Thomas Wa, v insreduction o ﬂbje::t—mitnmd pmgramr:ﬂng with Java', 4Bgdition, Tata MeGraw-Hill
publishing company Lk, 2000

4, Kathy Siera, Bedt Bates, “Hend First Java: A Brain-Friendly Guide” 2 Edition, ' Reilly, 2005

Web Resources:
L. |!r[m—.Iﬁﬁﬁ.:ﬂ:.';ifug;-ig.!:u|p:aﬂigyﬂeg aygusi2004.hml.
2z 2l ac.jnle 10 7,
3. mrps:.'ﬁ:rm.mit.ndufcnurse:.':lactrir.alrmginmingammmnp.unr-sml:mnfﬁ-ﬂﬂ-inmdlﬂiunm-
wﬂgmmﬂn;—hn—jaua—jmqhhp-ﬂﬂ]{h‘lnﬂm-mﬂf
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18 FY Ol
HISTORY OF SCIENCE AND TECHNOLOGY
(Crpen Elective)
[mstruction 3 Hours par week
Duratica of SEE 3 Hoirs
SEE 70 Murks
CiE 30 wlark=
Credits 3

Course Objectives: The objectives of e course is 1o piake the shudent

| Gains the knowledge sbout arigm of stkenee i 1l Stone Age and ils progress during Antouity periad.
3. Familiae with scientific views inthe Medigval period apd dharing the Industrial pevalution.
3. Aware of modemn scientifi developments from 19% geptury anwards.

Coutse Chatoomes: After completion of the conrse. the students will be able to:

|. Demonstrste the proces of beginning of scieace and civilization, knowledge acquisition and
pﬁinﬁﬂphi:ﬁlﬂﬁﬁnilﬂh of science and its advancements i the Stove Ages and Antiguity period.

3 st the advapeements in science and echnology 0 be medieval perfod across Asia nd Arab
countries and docline and cevival of science in Europe.

3. Explain the scientilic appreach and its advances of the Ewropeans and bow the rale of engineer dunng
e industrial pevolation and the major sdvaneements.

4 Make wse of the advancetments i the fiekd of science and seehnelogy by adepting new pliflosophies of
10" ursd first half of 247 geatury in finding ethical solutions to the societal problems.

5. [nterpret the changes in specializations of science and the technology and build the relation bemween
infsrmntion and society from second halfof 20% century onwirds

UNIT-1

Srience - The Beginning {through S0% BCE): The Stone Ages. Enowledge among hunter gathercrs,
ﬁgr.iu;ul.mr.:!. Revohution und othey revobuiions. Civilization, Major advanees.

Sejence i Antiguity (600 BCE- 529 CE): Philosophy- 2 precursor to seienes. Helignistic world aud the
Roman Empive, Other cultures ot the perod, Major advaness.

UNIT-IT

Medievil Science (530 CE - 1452 CEx: The decline of science in Europe. Seiepee in China, Sclence pnd
mathemati=s in India. Arah science, Revival of sciepce in Europe, Technology revalution of the Middle
ages, Major advances.

The Renaissanee and the Scieniific Revolution {1453 CE — 1659 CEj: Renaissance, Soientific
Revalution. Techrology: Wiajor advances.

UNIT-111

seientific Method: Measarement and Communication {1660 CE = 1734 CE): European domination. The
ectentific method, Major adhaances.

The Industrinl Revoluiion {1735 CE - 181% CE} Industrial Revolution, Rise of the engineer, Major

Advamess.
PROFE A
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UNIT-1IV

eience and Technology ini the 19th Cenlury (1820 CE — 1894 CE): Philosophical basis of 19th-century
srience Science aned the pubiic, geience and technology, Major advances.

kise of Modern Selence and Technology (1895 CE — 1945 CE}: The growth ol 2™ century sSIENCe,
Mewphilosophies, Qpuantim reality, Energy sourees, Elsctricity: a revolution irtechmolozy, Majoradvanies.

UNIT-V

Big Science and the Post-Industrial Society (1946 CE - 1972 CE): Big science, Specialization and
changing categories, Technology changes society, Major advances.

The Information Age (1973 CE - 2015 CE):Information and society, Globalizaticn, The post-industrial
society, Problems of the Information age, Major Advances

Text Books:
i. Bryan Bunch and Alexander Hellemans, “The History of Science and Technology”, Houghton pAiFflin
Compay (MHew ork), 2004

2. IO Bernal, wgalence in History™, 4 Wolumes, Eklavya Publishers, 2012

Sugpested Headings:
|, ~The 10D hiost Tnfuential Scientisis of All Time", Edited by Karn Romers, Britanmici Educational
Publishing, 2010
2. Alberio Hernandez, “A Visual History of Science and Technology”, The Rosen Publishing Group.

2016
FRGFESSD%
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18EG O 01
GEMDER SENSITIZATION
{Open Elective)
Trstruction 3 Periods per week
Duration o SEE Examination 3 Hows
SEE Examination 60 Marks
CIE 40 Mirks
Credits 3

Ohjectives: This course will introduce the shdents 10

Sensibility reganding isses of gender in coNRRTMPOLATY Iredia.

A epitical perspective on the socialization of men and wonen.

Popalar debates o0 the politics and cconomics of work while helping them reflect critically on gender
vialence.

LN

Outenmes: Afler conypletion of the Couwse tlie students are able ©

i, Understand the difference between “Sex” and "“Gender” and be able o explain sociaily constnicted theoties
of identity.

3. Recognize shifling definitions of “Mau" and “WWamen” i relation to evelvmg notions of “Masculinity” aud

“Femmininity™-

Appreciale WOmen’s coniribuiions to sociely Listorically, eulurally and politically.

Amalyze tlye coptemporacy system of privilege and oppressions, will special atention the ways gender

intersects with e, elass, ssxulily. ethmicity. ability, religion, and paticnality.

5 Demopsimbe an undberstanding of personal lile. the workplace, the comumunity am oetive civic enpgagement
through clssraem fearning.

s

UNIT =1

Understanding Gender:

Gender: Why Should We Study In? (Towardsa ward of Equals: Unit -1}

Soclalization: Muking Women, auking Men (Towards o World of Equals: Unit -2} Irtroduction. Preparing for
Womarhead, Growing up Male. First lessons in Caste. Differen Masculnities.

UNIT = 11

Gentler And Biology:

Missing Women: Sex Selection and Its ConsEqUEDCEs (Towards 8 World of Bguals: Unit -4) Declining Sex
Ratio, Demogrphic Comssquencs.

Gender Spectrom: Beyord e Binaey (Towards o World of Equals: Unit -10} Two ot puny? Strugegles with
Dyigerimi nntion.

UNIT =111

Gender ond Labour:

Houseworks the [nvisible Lobour (Towards a Werld of Equals: Unit -3) "By Mothar doesn't Work ™ “Share the
Load.”

Women's Work: s Politics and Econoics (Towards @ World of Equals: Unit -7} Fact and Fiction.
Unrecognized and Unaccounied work. Additional Reading: Wages ird

Conditions of Wark.

UNIT-TV
Tssues OF Violenee
Spxual Harassment: 53y Mol (Towards 2 Warld nf Equals: Unit -6} fexnnl Horassment, o Ewe-tesising-

Coping with Everyday Harassient- Fusther Reading: “Chugalu”
| .g.ﬂ“"
FEE';gR HEAD
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Domestie Wieleneo: Speaking Cut [Towards a World of Equals: Unit -8} Is Home a Safe Placs? -When Women
Unite [Film], Rebuilding Lives, Additional Reading: New Forums for Justice, Thinking aboutl Sexwal Violence
{ Towards & world of Equals: Unit -11) Blaming the Victim-"1 Fought for my Life...." - Additional Reading: The
Ceste Face of Wiclence.

UNIT -V

Gender: Co - Existence

Jusi Relationships: Being Toeether a5 Equals (Towards a Warld of Equals: Unit -12) Mary Kom and Onler.
Love apd Acid just do wot Mix. Love Letters, Mothers and Fathers. Additional Reading: Rosa Parks-The Brave
Heart.

Texthook:

1. A Sunectha, Uma Bhrugubanda, DuggiralaVasanta, Rama Melkote, VasudhaNagaraj, AsmaRasheed,
GoguShyamal, DeepaSrecnivas and Suste Tharu “Towards 2 World of Equals: A Bitingual Textbook on
Gender™ published by Tehign Akademi, Hyderabad, Telangana State, 2015,

Saggested Reading:

|. Menan, Mivedita, Seeing like 2 Feminist. New Delhi: Zubaan-Penguin Books, 2012
= Abdulali Sohaila. “I Fought For My Life...and Won." Available online at:
hrq::-':'ww.m:nltaimllmlmﬂif:sq.rlal'i-Fuugm-ﬁ:-rrm;.--Iii':und:-wunrﬂ.nhai]a-u'hdulﬂf

Weh Hesources:
1. hrrps-..h'a-'rt's,gu-.-.wpuhl Itariumfg:nﬂﬂ-qum1itrand= ﬁn-knctragalnﬂ-w:nﬂmm&uﬂbun
2. ht-tpsu‘-’tl-re:un-.ersati.-cm.mmfanhla\'hgvgmder—uquﬂity-h-india

Nate: Since it is an Inerdisciplinary Course, Respuree Persons can be drawn from the flalds of English Luerature ar
Sociokogy or Political Science or any other qualified faculty who has expertise in this fleid from enginesring
departiments.

Gandipet, Hyderabad-500 075. Telangana
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181TON3
PRINCIPLES OF INTERNET OF THINGS
{Open Elestivel
Instimction 1 Hours per week
Duation of SEE 3 Hours
SEE 70 Muorks
CIE 30 Marks
Credits L
Conrse Ohjectives:

PR R

To provide an pverview of Infemet of Things, building blocks of loT andreal-warld applications.
To explore variows 10T cnabling technologies.

To facililnne stadents, ngdersiand Python soripts foc 1oT platiormn.

To identify steps in 10T design Methodalogy

To introduce about the Raspberry Pi device. i1s interfaces and Dyango Framework.

Outcomes: Upon completing this sourss, ghadents ane able fo-

L
L
3.
4
5

Compreheid the terminolegy, proweels and communication modelsof 1oT.

Define he various o enahling technolagies and differentinte between B2 aodd ToT.

Aequire the basics af Pythen Scripting Language used in developing 10T apglications-

Describe the stops ivalved in loT sysiem design methodology.

Design simple [oT systems using Ruspherry Pi board amd interfucing sensors with Raspherry Pi.

Muodificd Course Quicomes:

Onuiline the terminplogy. protocols, Compunicion modsls ond Communication AFIs of 1oL

2. Define the varous ToT enabling technaiogies, Levels, Domain Speeific applications and differentiation
hetween M2 and LoT.

3, Muoke nse the hasics af Python Scripting Lunguage for developing loT applicalions.

4. Infer ihe steps ovalved in ToT system design methadalogy with Home Apsomation case sty

& Examine loT systems using the Raspherry Pi board and mterfacing scnsors.

ONIT-1

Introduction & Concepls: Lioduction o Inemet of Things- Definitions & Characieristics oflok, Physical
Design of IOT-Physical  Layer, Marowork Loyer, Transpert Layer Application Layer. Things in 1oT. IoT
Protocals, Logical Design of 0T-loTFunttlonal Blocks, IeT Cammuncalion podels-Request-
::pum:.rublishu-EuhuuL-iHr.Pn;h-P'quw:h:ﬁiw Paic, ToT Comumunication APle-REST APL Websocked APL

UNIT-11

[OT Enabling 'l'u;hnn!nﬁﬂt Wircless  Semsor  Metwurks, Claad  Computing,  Big  Data
ﬂm‘l}ﬁm.,fmnumn.'n::l'tis:m Protocols, Embedded Systems, 10T Levels & Deployment Templates. Differences
and similarities beroeen 10T and 1i2M, Demioin Specific 1oT's — IoT applications for Home Automation, Cities,
Enviranment. Energy. Retail. Logisties, Agricultuse, Taclastry, health and Lifestyle.

UNIT-11
Tntroduction 1o Pythan-Motivation for using Pythen for designing [oT systems, Languapefeatunss of Python,
[uta fypes- Numbers, Swings. Lists, Tuples, Dictionaries, Type Copversions.Data Strugtures: Control of fow-il,

clhxsses, Exception bansling,

fior, while. range, breakicontinue, pass. Functions, modules packaging, fle hansling. rimr operations.

PROF HEAD
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UNIT-IV

joT Platforms Design Methodobogy: Inraduction, taT Design Methodelogy Steps-Purpose and Respeirements
Specification, Frocess Specification, Domain Model Specification, InformationMode] Specification. Service
Specifications, loT Level Specification, Functional ViewSpecification, Operational View gpecification, Lrevice
and Companent Integraiion, ApplicationDevelopment, Case Study on 1aT System for Weather Monitoring.

UNIT-Y

IoT Physical Devices and End Points; Basic buoilding blocks of an leT device, RaspberryPi abouttheRaspherry
Pi board, Raspberry Pi  interfaces-Serial, gpi2c, Other laTDevicespeDuing BeagleBone Black,
Cubieboard. Python Web Application Framework: Django Framework-Roles of Model, Template and View.

Text Bools:

1. ArshdeepRahgs and Vijgy wnclisetti, “Internet of Things - A Hands-on Appreach, Unilversities Press, 2015.
5 Gerting Started with Raspberry pi, Matt Richardson & Shann Wallace, O'Reilly (SPD), 2014

/

pegartment ol Mechanical Engineeting
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1RCS0
BASICS OF ARTIFICTAL INTELLIGENCE
{Open Elective)

[mstnscrion 3 Hours per week
Duration of End Exmruinaticn 3 Houis
Gemesier End Exumingt ot 70 Marks
ClE 3 ks
{edits 3

Pre-requisites: Pusic Mathematics.
Course Objectives: The meimn ahjectives of this colrse e

I, TeoProvide fandamenial cencepts in Artificial Imeliigence.

3 Disenss the varous paradigms invalved in solving an Al problens whieh involve perception, reasoning and
learming

3. Apply the Al concepts 10 buiilel an expert system to selve the peal-world problems.

Course Outcomes: On successhul completion of this course, student will be able 10

Identify various search strategies to solve problems.

Compaye and contrast ko ledipe representation sohemes.

Apply Bayesian Networks andl Dempster Shader theory fior easOning
Explain the role of agents and interaction with the environment
Determine different learning parudigms.

Explain robotic schilecnires and expert systems.

- o A

UNIT-1

Iniroduction: Definilion. history. applications. Problam Solving: Al problems, Al Technique, Defining problem
as a State-Space Search, Problem Chameteristics, Heuristic Search Technigues: Generate—and-test, Hill
Climbing, Constrinl Satisfction,

UNIT -11
ﬁnq?dmg: Representalicn (Logic); Represenling fcts in logie. proposition lpie, predicate logic. resehution and

anification, Enowledgs Representation {(Sirctred): Declarative representtion, Semantic nets. procedural
representation, fmes.

UNIT - 1T
Reasoning: Probabilify and Bayes dyearetn, Certointy factors and Ruke based systems, Bayesian Helworks,
Dempsier-Shater Theary. Planping: Components, goal stack planning. nonlinent planning, hicrarchical planning.

UNIT -1V

Learning: h:rmhll:'rim Rote lzaming. learning by waking advice. Tearning in problem solving and learning from
examples: Decisicn wee. Tivtelligenl Agenls Clussifieation. Werking ol an agent, single agent and mult agent
syl mult agent npplication.

UNIT -V
Expert System: Represcning and Using Denwin Kuowledpe, Fapert syslems shizlls, Explasation, Knowlcdge
Acquisition Perception and Action: Real Tine Search, Vision, speech Recognition, ACTION: Mavigation,

Manipulution. Rkt prchitectures, i

Department of M
Chaltanya gm:‘ﬂ:[rlﬂilnl tlng

Gandiput, Hyderabat 505 073, Tt



Text Bonls:

1. Elaine Rich, Kevin Might,
2 Russell Morvig, = anificial Lote

Suggested Reading:

1. Sarcj Kaushik, s Astifivial Intelligenee",
2. Melson M. Mattos, "AD Approach to Ko

Online Resources:

k., hrrp;unpiul.u.c-w-;numﬁ-ﬂﬂﬁ-]imlﬁn'
2. Tﬂ-lp:l'ufrlp-l:ﬂ-!.c.hﬂfmt‘ﬁﬁ"lﬂﬁ 10507

With Effect from the A

Shivashankar B Mnir. “Artificial Intell

Tlige=tice-Modem Approdc

Cengage Learning Indin, 2012,
pwledge Base Management”, S

ademic Year 2021-2022

igencs", Frd Edition, 2008
k", 3rd edition, 2010

pringer Berlin Heidelberz, 1991,

t ,,;./9”3/

PROFESSOR B HEAD
Department of Mechanical Engiagering
imsiitute o1 Tachaalogy (A)

Chaltany 2 Bharathi
Gandipe!, Hyderahad- 500 0175, Telangana



Wil Effeet fram the Acdemic Yoy 2020-2022

18ME €28
METROLOGY AND INSTRUMENTATION LAB
InsLruciion IHours per week
Duration of SEE 3 Hours
SEE S0Marks
CIE 25 Marks
Cradits LA
Objectives:

1. To choose the proper measunng instruanent for the precise mensurement of length, beight anel dismener.
2, To classify te diffierent irensuring instrurments nsed for the angular measursnicit.

3. To develop gear & serevw thread parimeiers using optical projector and jool taker’s MICTOSCOPE

4. To amalyze ihe Limits, fits and tolerances for selection and design of gauges.

4 To determine the working pricciples in the measyrement of Flatness. Roundness amd Surlace roughness.

Outeomes: At the end of the course, the sfudents are able Lo

1. Measure the lnear dimension by nsing appropriate method & devics. (BL-3)
3 Demomstrate the koowledge of angular messurenentsand 158 measuring insirumscats as per requirements.
(BL-I}
3. Determing the gear ond serew thrend parameters using profile projector and 100l mkers’ microseope. (BL-3)
4, Design and rest plain limit gauges for @ given speeiinen, (BL-3}
5 Tvaluate and estimate the measurenyenl - f flainess, roundness and surface roughness. ({BL-3)
Experiments:

| . Measurement will i nside, ousice and depdh micromerers.

2. Measurenent with height Zavge. hesight mosters,

3, Mensunsment of livear and nugimrdiumminnnﬂth Tool makers microscope — diameter of thin wire and
single point eutiang ok angle.

4. Mesurement with dial indicator and ils catlbrution.

5. Megsuremnent of angles with =ine bar and clinometers.

&. Measurement of roundness ermrs wilh bench ce :

7. Measrerment of flainess emors of o surlace plate wilh precision spinit lawel,

£ Measuremient with optical profile projecion.

9. Diesign of phagntd s gauges for a given campansas

10, Surface rouzhness measurement by Taylor Hobson -Talysut.

11, Meastrement of gear tooth thickness by geas tooth vernier.

12. Displacement messurciienl with LYDL,

| 3. Avalyze, d5s0ss, MEISUE and document a1l Measuring astribuies afa sebected compeonent by using
appropriate mehods il devices.

Mote: Stadent should complete 3 minimam of 10 experiments incluiling experiment number 13 which is
compalsery.

Text Books:
|, LK. Jain, “Engineciing Metrology™, Khama Publications, RHL
3. Doeblin, "Measurcment Systens Application snd Design’ TMH, Sie.. 2004.
3. Beckwith, Buck, Lienhard, wiachanical Measurements®. PEA. 3rd Indian Repeint. 2001

Sugpested Reading:
L. RegaRajendra,” Principles of Engineering Metrology™, Jaico Publishing House, Mumibai, 2008,
2 B.C. Mokrafe K. Chaudnary . mlpsirumentation Measurement and Amlysis®, 3fe, Me i

Depariment of Machanic
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18ME C246
COMPUTER AIDED ENGINEERING LAB

Instiuchion 3 Hours per week
Duration of SEE 3 Hours

SEE 50 vlarks

ClE 25 Marks

Credits k.5

jectives:
I Trusscs , Bars of constant Cross seiion area, tapersd cross section inca and stepped bar.
7. Beams -Simply sapperted. cantilever, beams with UDL. and bewins witly varying lead ete.
3. Spress analysis of o reetongular plate with o civenlar hoke, axisymmelric probleins.
4. Buckiing analysis and Dynamic Analysis.
5. Steady stuse and Transseat It travsfer anolysis.

Outeomes: Al the i of tlhe course, the students are ahle o

I. Apply basics of Theory of Elasticity to continum probleuis. (BL- 3)
2 Analyze finite elements like I, 2D and 3D structires or inear static analysis. {BL-4)
4 Solve heat wansfer problems (BL- 3}
4. Examine problems of linited complexity in buckling and dynantic analysis. {BL-4)
3, Ewvaluate selulons 0 practical problenys by finite clement sofiwane. (BL-3}
List of Exercises:

i Analysis of plany 1russ !bqﬂi:‘tﬂuuﬂ with variols Lrss sections nd materiils

2, 2D & 3Drhean il with different sections, diflau auaterisds. dor differant Joads

3. Safic analysss of plate with a hole
4. Piane siress, plun':‘-‘m‘:::in Al AxsyITEeIe Loading o the in plans. members.

5 Sialic analysis of conpechng roxd with tetrahedron and brick elements.
6, Static analysis ot it and curved shell dac o internal poessure.

7. Buekling arlysis of phites, shetls amd beams 1o estimate BF and modes,

g, Modal analysis of beams, platis and <laelbs for ftuial frequencies amd mode shapes.

5. Harmonic analysis ol s shait and ransient onalyss of plate.

0. Steady state heat wansfer analysis of chimney and iransient analysis of casting.

i 1. Non iq:atmlysiswfnmﬂﬂub:m

12, Coupted field avalysis. :

13. mmﬂlﬂwﬂﬂamllmﬂmmiﬁmmn—ljmﬂ hieal tramster analysis of a siclected component

Mot
. Students shoukd comyplete a minimum af 10 exercises including exercise number 13 which i%
compulsory.
7. Students iy ke any o combination of FEA
software] AN E&'EHAEAQUWSTRJWMIENCELEFEWADEAJ_

Suggested Reading:
| Tadeusz, A Stolarski, Y. Nakusone, & Yashimot, “Engineering Analysis with ANSYS Software™, Lie.
Ekevier Butrerworth-Heinemann publications, 2007,
3. AMSYS Inc. "User panuals for Relesse 15.0°

PROFESSOR & HEAD
Department of Machanical Engineering
Chittaiya Bharathi instituts of Technabegy (A
Gandipes, Hyderabad-500 075, Telangana
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PROJECT: PART -1

Instruciion
Durition of SEE
SEE

CIE

Credins

4 Hours per week

——

50 Marks
7

Ohjectives The objectiveol Project Part -1 i to enalile th sodent take up investigniive study inthe broad fleld of
Engineering / Technology. citler fully iheoreticalipractical or invalving bath theoresical and practical
work 1o be assigned by the Deparimoent on 10 individual basis of temfthres grudents in a group, under

theguidance of 2 sSUpErvisae. This iz expeeted 10 provide good initiatien for the student(s) lowarnds

B&D.

Outeomes: Al The endl of the couess, e students are able (o
|, Tdentify a topic in advunced oreas of Mechanicn

3 Review literanre o identify the gaps, deline the objectives and scope of the work.
1. Genesale iniovative ideas for soc el benefit and Mation building.
4. Develop ]rmmyp:sfmud—.-ls. experimental ssup and software systens necessary Lo meet thie

oljealiviea,

5. Prepare atechmcal repor and present before the departmental eammities

The work shall include:

1/ Allied fields of Engineering,.

{BL-1}
(BL-)
(BL-5)

(BL-6)
{BL-3)

Survey and study of published lizerature on the assigned topic-
Working out a prefiminary Approsch to the Problent relating Lo the assigned opie.

mEnpwiwnmgnJFzthility.

Preparing a Written Repart on the Study condusted for Presentil ot to the Diepartmert.
Final Semitar, agoral Freseniation before 2 departmental Comanittee.

L.

2

3. Conducting preliminary Mnlysis.fhﬁmltllingi'ﬁimulal'
4,

3.,

Guilelings fur the avwarl of marks:

Evaluntion by | Maximam Maurks Evaluntion Criteria [ Farameter
el Project Status | Review
Supervisor

5 Repon

5 Relevance of the Topic

i PPT Preparation

Dﬁnﬁﬁﬁ 3 Presentation
5 CQuigstion and ADSWERS
5 Report Prepamstica

PROFESSOR& HEAD
Dapartmant of Machanical Engineering
Chaitznys Bharathl ingsitute of Technology (A)
Gandipe!. Hyderabad-500 075, Talangana
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18EC 001
REMOTE SENSING AND GIS
{Open Elective)
Instruction 3 Hours per week
puration of 3EE 3 Hours
=EE T Marks
CIE 30 Murks
Credits !
Conrse Ohjectivis:

This course aims T
1. Explainhe fundameatal concepis of remole sensing and digital inmging rechnigies.
2, MWake the swdents 1o understand the principles of thenmal and microwave remok BRI,
3. Make the stadcnts ndesstand the significance of GIS and the process of GLS.

Course Duicomes:
Upon completion of this course, students will be phle to:
1. Demonstrate the understanding of basie concepts of remuote sensiag and intespret enelgy interactions.
2 Choose an appropsiate lechnique for 4 miven scenario by appreciating the types of remote sensing.
3. Distinguish the principle behind the working of microwave and LiDAR sensing.
4, Apply an approgriate dali bl from the poquired knowledge af the basics of GIS:
5. Explainthe procedure for encoding duta and geospatial dat unakysis,

UNIT-1

Concept of Hemoke Sensing: Remwie sensing definilion. datn, prooeds, EM bands used mn remole SRIEINE.
[nternctions and reconding of epesEy: interietion with atmospherc. iteraction with earth surface features (soil, waler,
vegetation), recording of enerzy by sensors, Transmission. receplion aml processong, [mage interpretation and
analysis, Applicaticas, Advantages and limitations of Remate sgnsing. Orbits of Remote sensing satcllites, Indian
remate sensing satellites.

UNIT-U
igi ng: Types of Remote sensing, Sensot resslutions; Digital Image, Sensor components, Priceiple of o
long-trck and across-irck scanning. Hyperspeetsal Imaging, Thermal Remote Sefising.

UNIT-I1

Microwave Remote Sensing: Active and Possive Microwave Remete Sensing, Radar Tmaging: Key compenents ol
imaging mdar, Viewing geometry. spatial resohution. principle of RAR. SAR and their fange resolutica. Sawdlite
Radar Imaging. LTDAR.

UNEE-IV
Coneepit of Geographic Infarmation Systems: ey conparents of GLS, joming spatial and aftribute deta, fimctions.
advantages il applications of GIS. gpatinl data model. Raster data model. Yector daia model.

UNIT-¥
Process of GIS aml Geospatial analysis: Datn sources, encoding Gslen duti, encoding, vestor daf, encoding
attribute dot, linkisg spatial and attribute duid, Geospatinl daty analysis methods database QUETY. g&nﬂmlml

ensnrement, overlry aperations. network analysis aod surfeee malysis. Integration of GIS and femole SEOEIE.

Toxt Bools:
. Basuded Bliana, 'Remoie Sensing and GIS™, I, Crsford University Press, 2012,
3 Lillesand T.M.. and Kicles B.W. “Remote Sensing avd Image Interpretation”. Ge. John Wiley &Sons, 2000,

Suppested Reading:
L James B. Coapbell and Bandolph H. Wynne, “Introduction 1o Reimots Sansing”, the Guilford Press, 2411
7 Michael N DeMers, “Fundamentals of GIS™, 2/e, John Wiley, 2008

PROFESS &ﬁé.’ﬁg

Departmant of Machanical Enginsering
Chaitanya Bharaihl iveftute of Technalogy (1)
Gandipet, Hyderabad-500 075, Telangana
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1EMTO 01
DECISION THEORY
{OPEN ELECTIVE]
Instructio 3L Heours per week
Dumtion of Semester End Expaunalon 3 Hours
Semester End Examination 70 Marks
CIE a0 Mlarks
Creitlis 3
Conrse Objectives:
1. Toexplain progedurs of LPP
7 Todiscuss variows methods to get oplimiim solntinn
3. To analyse the optimum sofution by Hungasian methed.
4 To demonsirate the algorithun for job segEning-
5. To discuss method of finding solulion of Diyuamic programming probler..

Course Ouiconies:
O the suecessfin] completion of this course, flye student sholl be able 10
I Calenlate the optimum valwes for given objective function by LFP
3 Solve the solution for moximise the profit with minimum cost by Trapsportation problem.
3. Determine the optimum feasible selutron for sequencing the Jobs
4 Armnge the jobs for dilfevent Machines 1o get optimum valies
5, Measure the solution of dynamical system peoblzims

UNIT-1: Intrsduction e Operitions Research: Basics definition, soupe, objectives, plhases, mdels urd Tmitations off
fiors Research, Linear Progrummang Problem-Fonmulation of LIP. Graphical sofuiton of LPP, Simplex
Methed, Artificinl variables, big-M method.

UNLT-11: Transportation probleis. Formaintion, salution, unbaluaced wansporation problems, Tinding hasic fezible
colutions-MNorthwest comer nie, least cost methiod and Vogsl's npproximations meshod, Optimality st the stepping
stoae method and MODI methed.

UNIT-TIL: Assignmeat iodel, formulation, Hungaran method for oplimal solution, solving usbalanced peoblem,
Traveling salesman problem and agsignment probism

UNIT IV: Sequencing models, satution ol sequencing probleny processing n jobs through 2 Machines-processing i
jobs through 3 Maclines-processing 2 jobs through i minchines-processing n jobs through m machines.

UNIT-V: Dmm_mem Claracteristics. of dypaoie programming,  Solutien of LPP by dynamie
programming and Metwork scheduling by PET/CPM,

Teut Bodls:
| PSankaralyer, “Operaions Research”, Tata MeGraw-Hill. 2008,
7, AM Matpmjan. P ‘Brlasubrumani, A Tauilarast, “Ogerations Research”, Pearsen Educnirons. 2003,

Suggested Reading:
1. 1K Sharm, “Operations Pesenrch Theory & Applications, 3" Mucmillan India Ld, 2007,
3. P Gupa apd D5 Hirn, “Operations Resenrch”, 5.Chandd Co, 2007.
3. Keanti Swanp , PE Gupta and Man Mohas “Operstions Research”, Sulian Chand & Sons, 201%,

. :
spartment of Mechanical Engineerin
‘naitanya Eharathi imsitheie of TII:I'LH:IHE-IE

Tamdimal Wedosraboid. B ATE Teirnesne
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18EE O 03
ENERGY AUDITING
fstrisction 3 Hiouss per week
Duration of Semester End Examination 3 Hours
Gemester End Examination F0 Warks
CIE ) Miarks
Credils 3
Course objectives:
1. Toknow the concept of Eneriy auditing
2. Tounderstand the formilation of efficiency o varous enginesring sysiems
3. Toexsplore the different wiys 1o desigy various technologies for efficien! enginesring SysEms.

Outcomies: Aller completon of this course. stdents are ahle to:

L

Koow the currem ensrgy seenirio and importance of eneciy audising.

5 Updesstand the concepis of ercrey auditing.

3. Evalunte the perfonmance of existing engineering syslems

4. Eaplore the mwthods of improving energy effiviency in dillersnt enginecring systems
5, Design ditferent energy ellicient devices

UNIT-I

Buasics of Enerjyy awd its various forms: Orverview of coginecring, elements Solar energl. elecivicilygeneration
methods wsing salar epergy, PV cell, elements of wind energy, slectrcity generation using wind epergy, clements
of bio energy, o mass cUErEY conservition, clements of genthermul @nermy, SOUICES of geothermal encazy.
sources af chemicnl energy, fuel ocils, Energy Seemarin in India

UNTT-II
Eneriy Auditing-1: Lntrotuction : Need for eneay audif, directions for the study of energy auditing,inclusions
for enerzy audiing; types of ErRTEY sudits preliminary audit, generallmini awdit, investment-grade’

C

e andit. Major efergy consuming equipments and systems, energy audic leam, energy auditing

methodokegy: preliminany and detailed. Process flow diagram, cnefgy audit repoct format

UNIT-II

Energy Anditing-3: For bwildings: Energy auditing nsiruments, enerzy Ccfliciency, eneTEY puditing
forbuildings: stages in progmms. surveying. measupcments and model analysis. Energy audit form of commercial
buildings. checklist for energy SV MICASUTES

UNIT -1V

Ewergy Em:bem:_ﬁchm.-!ngiuv[: [rpartince of cnergy elficicrsy for engineers, Energy efficient technology
in mechanical engineeing: Healing. veswilation amwl sir-copdioning, boiler and sLEaL distribution systems
Enerpy cfficient techoology in civil engineering: future of roads, harmressing road and ansposl infrastructure:

UNIT-V

Encrgy Efficient Technaloghes-11 = Enerzy elficien technology in elecirizal engineering: Eleetrcity
sxlection snd locwtion of cupueitons, Energy sificient technalogy in chemticnl engineesing: gren chemistry, low

il ki demand control, power factor improvement and its henefit,

carbon cemants, recycling paper

Text Books:

I, Umesh Rathore, 'eoergy management’, Katarn publications, Il ediiton, 2014.

2. Guide books tor Mationsl Certification Examination for Energy Manager /| Energy Auditors Book-1, General
Aspects

3, Harproves, K., (ockowial, K. Witeon, K., Lowry, N, and Desha, C. (2014} AR Dwverview of Epcrzy

Efficiency Opporiunities in Mechanicalieivilzlectricalichemical Engineering. The University of Adelaide
andl Cueensli University of Techiobogy.

Suggested reading:

1. Sucoess stories of Energy Conservation by BEE. Mew Deli {wanw bez-indin.org)

PROFE D
Degartreent of Mechanical Enginesring
Chaltanya Biaratfil idsitube o Tachmalugy i
Gancipel, Hyderabad-500 073, Tetangana
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18C5007
BASICS OF CYBER SECURITY
(Open Elective)
Insinsstion % Hours per week
Dhuigation of Ead Exaninilion 3 Hionars
Gemester End Examination T Miarks
CIE a0 Marks
Credits 3

Pre-requisites: Operating System, Computer Metwosk, Cryptogmphy.
Course Objectives: The main objectives of this course are
|, To ldentify wod presenl indivitors that o eybeerinse his accurred ond undemstund methods and tooks used in
cybencrimes.

3. To collect, Process, Aualyze and Present Computer Farensics Evidence.
3. Tousderstand the legal perspectives and Orgsaizational implications af Cyber Secunty

Outeomes: U Successiil completion af this cowrse. srudent will be able 1o

{. Lisnbe dilleram 1ypes of eyhererimes and analyze fegal frmeworks to bandle eybererimes.

2. Tdentify the Tooks and Methods wsed in cybererimes.

3. Anulyze md resolve cyiber securily issues and Jaws govem ing Cyberspace.

4. Deseribe the need of Digatal Furensies and the importance of digital evidence in prosecution

s, Tntegwet U commercial activities in the evenl of significant information security incidests in the
Organizaiion.

6. Discuss the vulnerabilities m networking protoculs and their mitigation techniques.

UNIT -1

Introduction v Cyber Crime: Cyber Crime: Definition and Origins of e Wird, Cyber erime and Informatian
Security. Clossification of Cyber Crimes, Cyber Crime: The Legal Perspective, Cyber Cnme: An Indian
Perspective, A Glubal Parspactive of Cyber Critme.

UNIT - 11

Cyber Offenses Insroduction, How Criminals plin the Attacks. Socinl Engineering. Cyber stalking, Cyber cafe
and Cybererimes. Bomiets: The Fiel Tor Cybercrime, Attnck Veetor.

Tocls ad Melhods. Used 1o Cyberiinie: Introdiciion, Proxy Servers and Aronyimizers, Phishing, Password
Cracking. Keyioggers and Spywares. Vinis and Worms, Trojan Herse and Backdoars. Seganography. DoS and
DDaS atlacks, SQL Injection, Bufler Cverflow.

LNIT - H1

Cyber Securily: The Legal Perspectives: Cyber Crime and the Legal Londscaps around. the Woald, Need of
Cyber laws: the lndian Conicil The Indiao 1T Act, Challenges to-Indian Law and Cyber Crime Scenarie, in
India, Digital Signatires and the Indian 1T Act, Cyber Crime and Punishment, Cyber Eaw, Technology and

Students The Indian Scenatio. g
PROFESSOR & HEAD

Departmeni ol Meck
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LMNIT = IV

Understanding Cyber Forensics: introduction [Digital Foresisics Science, Weed for Computer Forensics, Cyber
Forensies and Diigital Evidence, Forengics Analysis of Email, Digital Forensits Life Cycle, Chain of Custady
Concept, Metwork Fol ensics, Approaching & Cyber Forensics [nvestigation, Challenges in Compuier Forensics.

UNIT-V
Cyber Security: Organizational Implicatons lniroduction, Cost of Cybercrimes and 1PR issues, Web threats for
Organizations, Security and Privacy Implications, Social media marketing: Security Risks and Perils for

Organizatians, Social Computing and the assnciaied challenges for Drganizations.

Text Books:

|, Sunit Belpre and Nina Godbole, “Cybet Securily, Understanding Cyber Crimes, Computer Forensics And
Legal Perspectives”, Wiley India Pyt.Lid, 2011,
9 Kevin Mandia, Chris Prosise, sincident Response and computer forensics™, Tatn MeGraw Hill, 2006,

Suggested Reading:

|, Alfred Basia, Nadine Basta, Mary Brown, Revinder Kumaor, “Cyber Security and Cyber Laws", Paperback —
18,

2. Mark F Grady, Fransesco Parisi, “The Law and Economics of Cyber Security”, Cambridge university press.
204

Oipline Resourees:

L. htps:!a‘nw.ﬂdx.ﬂrgfhmcybﬂsuwlt:.-
2. I:lt'lpd'_l'.l'l.\"-'r'r'-'.l:wrﬂm.mﬁftnurus?qum-:ﬁzﬂ-ﬂﬂsﬁ;llﬁty |
i hnps:ffswnyatn.gua.lnfwwmuzqﬂ:ar-hw [
PROF EP-_E' _
pepartment of Mechanical Engingering
Crasitanya Bhasathi instiute of Tachnalogy (K)
Gandipet, Hﬂmlml-—&l:ﬂ (75, Telangana
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1AEC DHI5
MEMS AND ITS APPLICATIONS
{Open Elective]
Tn=ruicti=n 1 L Houss per week
Dugation of 3EE 3 Hours
sEE 0 Blaakes
CIE 30 Marks
Credits 3
Course Ohjectives:

This course ais Lo:

1. Provide knowledge of sembconduciors, Varkews materinls wed for MEMS.
3. lotroduce various Electrostatic and Thermil Sensors and Aciotors.
3. Educate on the applications of MEMS (o various disciplines.

Course Quicomes:
Upoa completion af this SOUEE. sudents will be able to:

Understand varisus materials used for MEMS.

Dresign the meicm devices amdl swsienys using e WEWS fabncation prodEss.
Anglyze the opcration aof different Sensors and Aciualors.

fiterpret e micre devices and systems using Polymer MEMs.

Apply different MEMS devices in various disciplines.

Nl

UNIT-1

nivodiction: Tle Hiswsy of MEMS Development, The Intinsic Characteristics of MEMS: Miniaturization,
Microslestronics Integrafion. Parallel Fahrcation with Preeision, Devices: Sensors and AcTutors- Energy
Domains and  Transducers. Sensors Considerations, Sensor Maise and Design Complexity: Actuisters
Conshdermiiogs.

UmIT-11
Introduction 1o o Fabriention: Overfiew of Micre fabdication, Overview of Prequenty vsed Micro
fabrication Pm&m-{'humlfmdgmﬁw. Thin Filin D:u::umpnsi.liun.]'}ﬁmml Oxidation of Silicon, Wet Fching.

Silicon Anisotropic Etching. Plasma Etching and Reactive Etching. Doping. Wafer Dieing, Wafer Bonding,

Microelecironics Fabrication Process Flow, Silicon based MEMS Processes, Peckaging and Irtegration, Frocess
Selection and Design,

UNIT- 1
Elcctegstatic Seasing and Acfuation: Tntroduction 10 Elecimsintic Scnsors - Aciuators. Pagallel Plate
Capacitor, Applisations of Patallel Plate Capacitors, Interdigitated Finger Capacitars, Applications of Combo
Dirive Devices: lncrtia Senseds, Actuuters. Thermal Sensing and Actuation: Introduction to Themmal Sensors,
Thermal Actuators, Fundamenials of Thermal Transfer, Sensors and Actualors Hased on Therml Expansion,
Thegmal Couples. Thermal Resisiors, Applications- lrerti Qensors, Flow Sensors, Infrared 5‘3‘?‘:‘;

|

PROFES E HEAD
Department of Mechenical Enginaering
Chaftanya Bharathl irstitute of Technology {A)
fiandipe, Hyderabad-500 075, Talangana
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UMIT- 1V

Plezn resistive Sensors: Origin and Expression of Pelzn resistivity, Piezo resistive Sensor Materials: Metal
Gersin Gaupes, Single crystal Silican, Polycrystallins Sillcon, Applications of Piezo resistive Sensors: Inertial
serdors, Prossune Bensors. Tactile Sensors, flow Sensors, Piesoeleciric. Sensors: Introduction, Properiies of
Pieznelectric Materials, Applications- Inestia Sensors, Acoustic Sensors, Tactile Sensors, Flow Sensors,

LUNIT= ¥

Polymer MEMS: inroduction, Palymers in MEMS- Palyimide, SU-8, Liquid . Crystal Polymer(LCP),
Represenlative Applications- Accelerption Sensors, Prassure Sepsors, Flow Sensors, Tactile Sensors, Case
Sudies of Selectzd MEMS Producis: Blood Pressure (BF) Sensar, Microphane, Acceleration Sensor and Gyros.

Text Bookst

{. Chang Liu, “Foundations of MEMS", 2/e, Pearson Education Ine., 2012,
9. Tai Fan Hau, "MEMS & Micro Fystems Design and Manufactere”, Tata Melraw Hill, 2002

Refercnes Boolks:

1. P, Rai Cheudary, “MEMS and MEMS Technology and Applations”, PHI publications, 2009,
3 Mohamed Gad-el-Hak, “The MEMS Handhook'”, CRC press, 2001,

l

PROFESSOR & HEAD
‘epartment of Mechanical Enginesring
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1HEG Ol

TECHNICAL WRITING SKILLS
{Dpen Elective)
[ngtrscrion 1 Hours pes week
Durstion of SEE % Hours
SEE G0 mrkos
CI1E 40 muorks
Credits 3

Objectives | The course will introdece the students to:

1. Process of communteation s chaniels of eonumnisation in geperal snd technical wriling.
7 Technical Wraling and o comtextua] use of tochnolopy specific words.

3. Business letters and iechaical articles.

4. Technical peports aud technbenl proposuls.

5. Transferring dota from verbal 1o graphic and vice verss and (naking technical prosentations.

Outcomes ; After suecessiul completion of the course students are able (o

|, Understand the clinanels of comimunication and define paiure and aspects of Technical commEnEEaEK

7. Compane and contrast wechnical communication to that of general eommunication while ConsLrctig eme
free senlences applying features of technical writing.

3. Andlyze dara, drow inberences 1o write Tournal orticles and conlerence papers and to compose busingss
fetters.

4. Evaluate dats to drft rechnical repors and technical proposals

5. Designa technical presentaion by understanding the nuances of presentation skills and also transfier data
from verbal to graphic and vice versa.

Umit§

Communication — Nanee and process.

Channeds of Communication — Dewpward, upward and horzontal and lateral copumunication; Barriers 10
communEcalion.

Technical Communication — Definition ; oral ad wnoiten comrnication. Tipartance and need for Technical
sompumication.  Mature of Techmical Comimunication; Aspects ond forms of Techaical communication.
Technical compunication Skills _ Listening, Speaking. Reading & Writing.

Unit 11
Technical Writing — Technigues of writing.. . Selestion of wosds and. pheases 10 sechaical woting. Differences

between techaical writing and general wriling- Absirnct amd speeific words: Seatenee strwchsre and requisiles of
sentence constructmn. Paragraph bength and striefure.

Unit 111

Business correspundence — Sales leters. Letiers of Quotatton; Claim and Adjustment Jeters.

Technieal Artiche. Mature, significance and types of technical articles. Writing an abstract Journal articles and
Conference papers, Elements of technical articles.

Unit 1V
Technical Reports - Types, sigrmi ficuned, stpbe e, Style and writing of reports. Rodtine reports Project reports,
Techmical Propasals - Definition. Lypes, characteristics. stractre apd significance.
Unit ¥ d
Information Transter = Ciraphic to verbal {(writiew) and verbnl o grapiuc.
Technical Prasentations | Important aspects of eral and vistul prescniations.
Déid FRC:FESSGH & HEAD
rtment of Machanical Enplaeerin
Chaitanya Bharathl instituts mmi,m.ﬂ
Gandipet, Hyderabad-500 075, Talangana
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Text Boolk
I, Meenakshi Raman & Sangcela Sharma, “Technical Communicativas-Principles and Practice™, Oncford
University Pres, Sscond Edition, 2012.
on™, Taia McGraw Hill Education Pvt Lid, 2012

2, LM Ashrafl Rizvi, wp [fective Technieal Communicat

suggested Reading :

| Kavlia Tyagl & Padma Mista,
7 R.C Sharma & Krishes Mohan,

2003

“Rasic Techabeal Communleation™, PHI Learning Pwt Lid, 2012
wBusiness Correspondence and Report Writing”, Tata McGraw Hill

Web Resources:

1. huipsz/onlinecourses.n plelac.infmocl §_mgl 3 praview
1 httpa-.ﬂ'ww.tzi:hnh:al-wrlﬂng-lr:ininn-and-mrtil'i:alinl.mnﬂ
3 htlps:.l'.l‘ntad:m:r.whalﬂx.mm.*tulmiuul-wrilingdh'ﬂﬁ i

¥

PROFESSOR & HEAD
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15BT 001
BASICS OF BIOLOGY
{Open El=etive-1)
Insiruction 3L HoursperWeek
DuationafSEE FHous
2EE ToMack=
CIE F0b ks
Cretlids 1

Course Objectives; This couse aims 1o

| lmpart knawledge of origin and evolution of bioleaizal organisms.

3. Understand the stracture and functions of humanorgan systems.

1 Understand theprinciples beliind medicaldevices for dingnosis of human health and eovisomment protection.
4. Give an insight of biokgial information, rell ionship and genome sequencing ol varkows QTEANESTS.

Caurse Owuteomes: Alkrte completion of this course, ihe student will be able o

I. Explain the theories ol ongin and gvolution of life.

2. hescribe the anatomical Siuchun: and physiokgical flncticns of thelman orgn Syslems,

3. Outline the priveiple and applications of medicnl devizes.

4. Discussthe teclnology aclvancenents in improving lumse fiealth and envimomeant

5, Explan the biological i nfonmation, sequencing Lo evolutionary relntionship among OrgAnIEmE.

UNIT-1

Intmnhl.'liuutnEiuhm':'I:Iasmn-JJ‘-r'st:mE]a]ug:luqvmnmwlﬁinlugi::ni Geience and Historical developmenis.
Dypigin of Life. UreyMillerExperment. Spontancaus Generation Theory: Three Domains of Life: Principle
and Appilmtimmuﬂdicmmpﬁ Liﬂﬂu:[E.kfmnﬁaiicmmnpuj.Pm!uqm:icatd Eukaryotic Cell-Struciure and
their differences.

UNIT-11

Hummnrg:m:-'h'tumsundﬂld.rl'un-r.llnns 1 Trohaction o VIO GN§UL Syskans of lumanbody and their fianctions:
El.;demlﬁ;..-mm-Bnn:s.T:mh:uJ..igamm:.plirmiplﬁ-.mdu;lpﬁnnlimsj.ulr.nﬂ replicement; Newvous  Sysem
Structre ol Brain, Spinal Cord, Meuren, Neurotmpsiitters, Synapse Alzheime's-
nﬂ:mﬂy,pﬁmi[ﬂmnﬂu,-mklcnﬂnm nIlnmgingTudm'H.]uh‘lCT&M]Hﬂ-ﬂnru-}:CiTnﬂainT}'S-]ﬁmn-HmHELrutm'Emd
functions. prnciple aod applications of candiae devices (Stent 2 Pacermaker]. Astificial bearl. blood

camponents and LYPIng. hnginoe yiomeler.

UMIT-1011

Hnul:w\ﬂ:tlnm!.':i.n.:iFHnl.:tium.-'ll:H-;ﬂpimm}'ﬂy'xlmerungﬂ.lm:lurmm Ranecticn, principhe and apphcations of
Peak ka-hl-:mr.EL‘ML‘HE.:u..lrnEmp-m:tl Mumbrane Oxysenation; Exgretory Syslerim-Kidney structure aod
function, principleandappl is.-:nHun:m!'l.}i'.||3,-'ﬁi5:F'n.1m'|alldiuglk:!ii:thsistnﬂrcpmdu:li'-.r-: techniquies- 1WF Surmogacy.

UNIT-IV

Medical Biatechnalogy and Bioremediation: Cells of lmmuns System, Efiwlogy of cuncer. Cancer treatment
(Rudintion Thempy); Stem Colls and it Clinieil wpphcations: Sealfolds pnd 30 printing of ongans; Bio srnsors
and their applications; Parls of Bioresctor and it types: Bioremediation.

UNIT-V

Bininformaties; Mucleie aeid composition. Genetie Code, Aming aciil, Polypeptide, Levels of profein
siructure. Howobog, Orholog and Parabog, Phylogenetics, Genorie Sequencing. Human GienoneProject, Bext
enerEion seC g

PROFESS EAD
pepartment of W echanical Engingaring
Chatarya Eaarathi Istitute of Technoleqy (A)
Gandipel, Hyderabad-500 075, Telangana *
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TextBooks

L]
.

Cmphell,ﬂ-ﬂ-,ﬂm:B.J.B.,Un}',Li.ua, Clin.M,L...U-'us=nmn.5.A-.Mm'5hy,F.‘u'Jacksm,R_B. “Biology: A
Global Approach™, 11th edition,Pearson Educatioalid. X017

Shier, David, Butler Jackie, uwis.ﬁi:ki,"Halu'ﬂaumanammy&?h;.ﬁulnm“. 3" eclition, MeGrawHilI2017.
Dubey BC * A Text book of Bivtechnokogy™ = Edition, & Chand and Company limited, 2014.

Bernard R, Glick, T. L. Delovilch, Cheryl L, Patten, “Medical Biotechnology”, 18t edition,

ASMPress, 2014,
I__.---"
l
PR{]Fé ghr & HEAD
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18CE 002
DISASTER MTTIGATION AND M ANAGEMENT (M)
{Open Elective)
Insructicat 3 L Hours per Week
End Frxamipation 3 Hows
Bemester End Examination 70 Wlarks
Coatinnaus Inemal Evaloalian 30 harks
Cpedits 3

Course Objectives: This course a1ms to,

1. Equip the sudents with the baske knowledge of lazards, dissters, riskcs and vulnersbilitics.

2. Tmpart knowledge in students aboul the nutune, CIUSES, consequences and mitigation measULEs of the various
Hydro-meteoralogical disasiets.

3 Iptroduce the concepts of causes, CoIsEpICates and mitigntion measures of e vasious Geographical disasters.

4. Enahile the stuchents (o undeystand risks, villnemmbilities and human ermors associated with luman induced disaslers.

5. Equip the students witl the knowkedge ol the impacts oF disaster. chronological phases in & disaster management
eycle and io creale pWarcHess abauat (e disaster manageien framework and legislations in the context of Central
and State Level Avrlhorities

Course Outeomes: Lipen cantpletion of this course, the student will be able o,

| Wentity and woderstand he fundomental terminologies in disaster management.

2. Distinguish belwezn the Hydre-metearological disasters apd apply the concepls of strwetural and pon- structural
gitigation measures.

3. Categorize different Greographiical Disasters and apply the knowledge i wiilizing the eacly wariing systems.

4. Analyze varions el nismis and consequences of human induced disastes.

5, Develop an aWirensss of disaster ranagemsnt phascs s Tormulsting effective disaster manzgement plans, ability
w0 undersinnd vorious participaony soles of stakeholders- Central and Suate Government bodies at different levels.

UNIT-1t

Introduction: Basic definitions- Hazard, Disaster, Vulnerability, Risk. Resillence, Mitigation, Management;
classification of types of disusier- Matural and manmade; Introdastion i Disaster management cyele; Inernaticmal
Decade for natural dissster peduction (JDRDR): Inernational strategy for disaster reduction (ISDIR), Mational disastes
miankgement autharity (HOBLA).

UMIT-11:

Matural Disasters:

Hydre metenrelogical disasters:

Camses, Early waming systems= monitoring and managemeat. structugal and nom-structural MEASLAES for floods.
drought and Tropical cyclones: Applicatiens. Case studies relaled to varous hydrﬂ-m:leamluginaldimm

NI I
Cengraphical based disasters: Canses, roning, Eacly woming systems- monitoring end manigement. girwctaral and
pon-atniciumal NiNEaLion PeIsEes for earthouakes, tsunami, lpndslides. avalanches and b fires, Case snadies

pelated 1o vArimis sepgrapbical hased disasiers. |

Al
PROFESSOR & HEAD
Eepartment of Mechanical Enginearing
Raftanya Eharainl institute of Technatagy [A)
Gandipet, Hyderabad- 500 075, Telangana
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[MNIT- 1W:

Huoman Indaced Disasters: Chemical disaster- Uauses, impacts and mitigation measures for chemical accidents,
Ricks and control measupes in 8 chemical industry, chemical disaster manngement; Case studies retated to various
chemleal industrial hazards o Bhopal gas leakage; Management af chemical terrorism disasters and bialogical
disasters; Case stadies related tn power break downs, fire sccidents, traffic accidems, oil spills and stampedes,
building failure disastors,

UNIT-V:

Concept of Disaster lmpacts and Management:

Disaster impacis- environmental, physical, social, ecologicsl, economical, political, etc.; heslth, prycho-zocial issues;
demographic aspects, gender, g, special needs; hizard locations; global and national disaster trends; climate change
wrad urban disasters.

Disaster management cyche and [ts phases, risk analysis, vulperability and capacity assessment Post-disasier
erivironmental nesponse Water, canitation, food safety, waste managemant, disease control; Roles and respomsibilities
of govermnment, community, local institutions, NGOs and gther stakzholders; Policies and legislation for disaster risk
reduction, DRR programmes in india and the activities of National Disaster Management Authoriry.

Text Books:

1. Pradesp Sahni, “Disaster Risk feduction in South Asia®, Prentice Hall, 2003,
7. B. K. Singh, “Hanubook of Disaster Mamagenvent: Technigques & Guidelines™, Rajat Publication, 2008

Snggested Reading:

1. Ministry of Home Affairs, Governmenl of Tndis, “National Disaster Mansgement PFlan, Part Land 117,

2 K. K. Ghosh, "Disaster aManagement”, APH Publishing Corporation, 2006,

3, hrq::fhuww.indiaanvirnnmmpﬂml.mg,wﬂ |es/file\disaster management_indial.pdf

4, hﬂ‘p;'fww.ndmindin.nic.inf (Mational Disaster management in tndia, Ministry of Home Affuirs)

5 Hazards, Disasters and your CommUnty: A bookbet for students and the community, Ministry of Home AfFairs.

&. Dissster Medical Systems Guidelines, Emergency Medical Services Authority, State of Callfornis, EMSA po.214,
June 2003,

7. Inter Agency Sianding Committee (IASC) (Feb. 2007) 1ASC Guidelines on Mentzal Health and Psychosockal
Support in Emergency Setmings, Gendva: IASC.

8. hitps!/ndma_gov.in/ (Home page of National Disaster Managsment Autherity) /

PROFESSCOR & HEAD
pepartment ot Mechanical Engineering
Chattanya Ermnhklru.m'uumlcmhn [A)
Emﬂiul.ﬂjlllﬂlﬂ-ﬁw 175, Telangana
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1REED 05 WASTE MANAGEMENT

Instruction 3 Howrs per week
Druration of Semester Exammation 3 Hours
semester End Examination 0 Marks

CIE 30 Marks
Credits 3

Canrse Objeciives:

. Ter Imbibe the concept of effective utilization of any scrap
2. To become familizr with the processes of all disciplines of engineering.
3. Ta leam the technique of connectivity from waste to utility,

Course Outcomas:
|. Understand the various processes involved in allied diseiplines of engineering
2, Infer the regulations of povernance in managing the wasts
3. Distinguish the nature of waste materials concemed to the particular branch of engineering
4. Explore the ways and means of disposal of waste material
3. Identify the remedies for the disposal of a selected huzardous waste material

UNIT-I

Intreduction to waste management: Relevant Regulations Municipal solid weste (management and handling)
rules; hazardous wiste (management and fandling) niles; biomedical waste handling rules; fly ash rules; recyeled
plastics usage rules; batteries (maragement and handling) rules. Municipal Solid Waste Management —
Fundamentais Sources; composition; gencration rates; collection of waste; separation, transfir and transport of
wise; treatment and disposal options,

UNIT-11

Hazardous Waste Management : Fundameotals Chasacterization of waste; compatibility and flammability of
chemicals; fate and irnsport of chemicals; health effects, Radinuctive Waste Management — Fundamentals Sources,
tnensures and health effects; nuclear power plants and fuel production; waste generation from nuclesr power plants;
dispozal opfions.

UNI-IN

Environmental Risk Assessment: Defining risk and environmental risk; methods of risk mssessment; case siudies,
Physicochemical Treatment of Solid and Hazardous Waste Chemical treatment processes for MSW (combustion.
stabilization and solidification of hazardous wastes); physicochemical processes for hazardous wastes (soil vapos
extraction, air siripping, chemical exidation); ground water contamination and remediation

UMNIT-1V

Biological Treatment: Solid and Hazardows Waste Compaesting: bioreactors; anacrobic decomposition of solid
waste; principles of biodegradation of toxic waste; inhibition; co-mefabolism; oxidative and reductive processes;
surry phase bioresctor; in-situ remediation.

UNIT-V

Land(ill design aspects: Landfill design for solid and hiazardous wastes; leachate collection and rermoval; Eandfill
Covers; ncineration

Text Books:
1, John Pichiel Waste Management Practices CRC Preas, Taylor and Francis (roup 2005,
2. LaGrega, M.D Buckingham P.L., and BEvans, J.C. Hazordous Wasts Management,
MeGraw Hill International Editions, New York, 1994
3. Richard J. Watts, Hazardous Wastes - Sources, Pothweays, Receptors Jobn Wilsy and
Sane, Mew York, 1997

Buggested Reading: B
1. Basics of Solid and Hazardous Waste Mgmt. Tech, by Kanti L.Shah 1999, Prentice H:H-El,ilr:,l;. B | prginaE
2. Solid and Hazardous Waste Management 2007 by 5.C Bhatia Atlantic Publishe St ;ﬁ
e qelalil
enatt it
TIEs B“ﬂ E‘""

Al et
r_-'-..al'“‘""i'"'I'"inllmI
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SYSTEM AUTOMATION AND CONTROL

Trstruction
Ducaticn of SEE
SEE

C1E

Credits

Course Ohjeetivess This course aims 1o

{Open Elective)

3 L Hours per week
3 Howus

70 Marks

30 parks

Learn the concepts industrial control systems
2 Leam how to measure e physical

pariiueters i imclastry

1. Leam the applications of Robats in indusiry.

Course Outeomies: Alter comaleion of

I
2
3. Compare performan
4, Thusteate the vole of dignal e
5

UMIT-1

Introduction t Autematic Co
s imyplemme
Semsors: Se
couples.

ntral

UNIT-T1

Theory of Bleasurements: Measure

. Undepstand e features of warious piiom
. Defime and snnlyze various MREasUring
e of various contin
ounpulers in puomation.
. Diewelop various robot strucTures for di

this cotrse, students ane able 1
itic and process condrol sysicuis.,
parameters in he inchesicy.
Hers (P, PI, PL, and P10

fierent applicalions.

Systems: Purpose of Almomiatic Control,

. Introduetion 10 Automatic Control heaTy.
neor definition, Different ypes of Sensors: Motion,

Position, Foree, Level sensors

Resniution, Precision and repeatability.

Mensurement Teehniques
bridge balancs. Resistanee balaneed
ITEEITETTETLE

UNIT-101

Process Controllers:
PD. PL PID Controllers. Am
Contraller Hardware: Anulog au

UNIT-IV

Digital Computers #s Proces Controlle
compatter. fnformtion required by
daka, Digiml
Linear motion and ria

by the
outpas. CompuisT processing of
Aciuators; Electya mrechanical -
el

UNIT-V
Robats; What are mbats, Robots
Delivery, Disposal ansd ransport 5
shooting System fiilares; Pre

and Hardware: Typleal Seasor auipats,

What is & Comroller. uses of Controllers. Chpe
o aned Drigital mietheds of Control.
d Dhiginal Controlles.

and process Conirod sysloms.
ysheris, Sensing elaments, Enbot
[isninary steps and ofier troubleshootin

Wheatstone beidge, Varisble vo

looyp and closed loop Contral

psi Use by Dighal Computer for
e process, Computer Interfiee

Process control computer design, Computer
ry modion sobencids, DC molors,

Degrees of frecdom, Fm_n_ries

g aids, i

How an Industrial Control System

. and Thermo

ment zools and concepls. Sile factor, Linearity, accuracy, Range.

Bridge messurcneEnts: General equation for
liape bype measurenents, Frequency Lype

. propattional,

process control. Information required
clectronics, Digifal Compuier nput-

programming.

AC motars and Stepped

of thie futiee,

lsesifications and Applications. Trouble

PROFESSOR & HEAD
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Text Books:
concepts and Hasdware®™, e, PHL, 1987.

1. Roaald P. Hanler, * pgmoanated procass control syEiems =
2 Momuan A. Anderson, | pstrumentation far process measurenent and Contral”, /e, CRC Fress, 2003,

Suggested Reading:

| KuoB. C,"Auomalic Cortrol Systems”, g* edition
2. AK Sawhpey."A course on Flectrical and Electronic Measurements and Instrumentation’.

PROFESSOR & HEFD
1 Weghanical nEingEs
Departmert nm m iyt of Techmology (A)
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18ME CI8
TECHMNICAL SEMIMAR
Instrueiom 1 Hours per week
Duratan of SEE .
SEE e
CIE &0} blnrks
Credils 1

Objective: The goal ofa cepmingr is 1o introduce studenis 1o griticnl reading. understanding, summarizing,
explaining and preparing repodt on stase af e art topies in a broad area of his/ler specialization.
Seminar 1opics may be chosen by thee students with advice from the faculy members and the student

sliall read focther relevand aricles it Uve doarmain.

Outeomes: Al the gnd of the courss. e students are able o

I, Idenuily the recenl afvances in the Held nt'a\gh:m'ingn':enrumluﬂ. (BL-1}
2. Develop the skills and expertise in report writing. {BL-G)
3. Compile the content arsd peegire crmprehensive report. (BL-4)
4 Demonstrse skills requiced for preparation of & pechnical report. {BL-3)
5 Present technical kiow-how aml profesional <kills befiore the commities (BL-3}

The seminnr must be clearly structured and the power point presentation shall include following aspects:
| Inroduction to the field
2. Liwerniuna sureey
3. Consolidation of available information
4,  Summary and conchysions
5. [eferences
Each student s vequired to:

|, Submil 8 one page synopsis af the setinar talk for display on the noticeboard.
3 Deliver the seminar for o (oacimwm duration of 30 minutes, where the
presentation should be for 70 miinites in PowerPoint, fallowned by guestion
and answers session for |Uminuies.
3. Submit the detailed report of the seminar in spical bound in 8 précised formin
as snggested by the department.
Seminars are to be scheduled from 3™ ek to the last week of the semesier and any
change in schedule shall b disgouraged. For the award of sessional marks students ars
judged by three (33 fuculty tmembers aed are bhased on oral and wrRien presemtolions as
well s their imvalvement in the discussions during the oral presentalion.

Note: Tapie of e seminar chall be prafermbly from any peer veviewed recent journal publications.

uidelines for awarding marks
|55 Mo, [Rescriplion M Macks
L Coatenss and relevance 10
2. Presentation skills 10
3. | Prepamtion of PPT slides 05
i 4, Quiestiors atl AnsWers 03
5. | Report inaprescribed frnal a0 O
Tutal Marks 5l 1
- FRU#ESME? D

Department of Mechanical Engingering
Chaftarrya Bnaratnl Incsifhute o1 Technology (A)
Gandipet, Hysarabad-500 073, Telangana
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PROJECT: PART -1

[instzuction 20Hours per week
Duratien of SEE e

SEE 100 Marks

CIE 100 barks
Crediis ]

Ohjectives: The objective of Project Pari-2 is 1o enable thee stusbent extend further e investigative sidy taken vp,
gither fully theoreticalipracticul or invobving both thessetival and practicnl work. under the puidunce of
a Supervisor fram ihe Deparurent  slone ©r jointly with @ Superviser drowi from R&D
tiberatoryIndustry. This is expected oprovide a good training for the student(s) in R&D wod and
technical lesdership.

Outcomes: Ar the end of the vourss, the stuclents are able lo

ot ol

Summarize the litemture review fof the identifisd problem {BL-Z)
Idersify methods and majerals W camy oul expeniments’ develop codelsmmulation. (BL~)
Integrare the methodology and engineering tools adopied for solving the proklem. (BL-6)
Aaalvre and discumEs the results to dmw valid coaclisions. (BL-4}
Exbibit kenowledge, skill, ottimde and techiical knowhew in preparing report as pet foernnt and
presenting as & professional engineer. (BL-3}

The assignment to nerually fnclude:

it ol 5 =

In depth study of the topic agsigned.

Review and finalization of the Approach o the Prodlem relating to the assigned fopsc.
Preparing on Action Plan for conducting the investigation. including teamwork,

Detatled mlﬁi:.'h'!nddlingfsimulnmmsigﬂ?mﬂﬂh SolvingExperiment as needed.
Firal development of product/process. testing, results, conclusions and futire directions.
Preparing a paper for Conference presenlation’ Publication in Journals, if possible.
Preparing a Dissertation in the stondapd format for being evaluated by the Depariment
Final Seminas preseniation hetore Departmental Conunittes.

Guidelines for the wward of muards in CTE:

| Evaluation by Maximum Evaluation Criteria | Parometer
Muarks
. ik Review 1
Drepartment Review T YR
Commiltes 2
35 Submssion N
(1] Regulnrity and Puncmmlity
" - 10 Work Progress
i i Qunlity of the work which may lead to publications
10 Report Preparation |
4] Amnlytical !Prugmnuﬂiu_Ef Experimental Skills J
|
PROFES
De EA
Cnatanro. f Mechanica) g o
#nya nginzering

Institpte
Gandipat, Hmmu-m:;ﬁmm



Cuoidelines for swarding marks in SEE:

With Effect from the Academic Year 2021 -2022

Evaluation by Muzkmu Evaluation Criteria / Parameter
& i Marks
20 Power Paint Presentation
40 Thesis Evaluation
Quality of the praject
External and & Innavations
Lterial 0 o Applications
ESRFTINETS s Live research projects
together + Seope for fumure study
» Application to society
0 Vivii-Y Do

\ Y i
PROFE Raﬂéﬁ

Department af Mechanical Engingering
Chaftanya Rharathi mstiiuie of Tachnalegy (A}
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IBME CI2
METBOLOGY AND INSTRUMENTATION
Instruction 3Hours per week
Daration of SEE 3 Hours
SEE ToMarks
CIE JnAarks
Credits 3
Ol ectives:
I. To familiarize with limits, fits & tolerances and fundamental concepls of Hoesr and angubar
ETIERSUrEIEnTE
2. To have adequate ckill in the usage of various precision MEESUTIngG INStrumnts and the concepts
of limit gaumpes.

5. Ta learn the importance of Oeometric form and low 1o messure form arrors,

% To have knowledge in the concepts of classificstion of instrument errors and their
choracteristics,

3. To understand the working principles of various instruments used for the messurement of
displacemant, pressure and temperature,

Duteomes: At the end of the course, students are able 1o

|. Understand the need, acouracy and azsozinted concepts of measurements. (BL-2)
2. Belect approprinte geuges for inspection and design, {BL-3)
. Calculate surface mughness by using appropriate instruments. (BL-3)
4. Anelyze and interpret the types of emors, strain messarement and instrament characteristics.
(BL-4)

3. Evalunte measuring methods and devices for displacement, pressure & temperature. (BL-5)

IFMIT-I

Limils, Fits and Tolemneos: Interchnegeability, nominal sxee, Hmits |, tobeeances, alowaree, fumdomental
devistion, uniksternl and bilateral tolerances, tpus of fits, alpha numizoe designation of Emits'fie, bole and
saafl bagis systems; solective assembly.

Linear and angular mensuroment: Line and end ttandards, <lip gauges, Tomilenson ganges ad s bar,

URIT-I0

Design of limit gouges: Tylor's Principle for plan limit geuges, design ef GO ond MO GO
muges, use of plug, nng and snap ganges.

Comparaters: Introduction, diel indicater, sigma mechanical comparatar, back pressure type
pReumatic compariior.

Optical measuring instruments: Optical projector principle and {15 uses, taol maker's MICrOsCope
principle and its uses, interfernmetry.

UNIT-IT1
Stralghtness, Flatwess and Roundness Measurement: Definitions, megsurcment by beam
comparator, straight edae, spirid leval, and hench centers.

Surface roughness measurements: Roughness and waviness, numerieal assessment of surface
reuglness, surface roughness measursment by profilometer, Tavlor Hobson Telyeurf, [£1 symbols
fer indization of surface finish.,

UNTT-1V

Screw thrend metrology: Besio terminology of screw lhread, measurement of effective dismeter
by 2 wire and 3 wire methods, bost wire size,

Gear tooth metrology: Spur gear nomenclature, gear tooth thiclness measusenent by pear footh

VEITIT,
PR DF&‘E‘E & HEAD

Department of Mechanical Engmering 2
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Lostrumentation: Static and dyoamic characteristics of instruments, types of ervors, sirain
measnremenl with stin gauges, gauge factor, rosctte Gauges,

LINTT-W

Transducers: Displacement measurement by LV DT, pressure mensuresert by bourdon preasure gouge,
bulk

module pressure: gaups, peani guuge, lempentere measurcmen! by thermo couples, laws of therme
ebectrivity, fypes ol materials used i hermecauples,

Tt Bonks
1, LK. Jain, “Engineering Metrology”, Khanna Publications, 1996,
2. Doeblin, "Measuremenl Systems Application and Design”, TMH. Sic. 2004,
3. Beckwith, Buck, Lienhard, "Mechanical Measurements", PEA, 3rd Indian Reprint, 2001,

Suggested Reading:
1. RegaRajendra,"Frinciples of Engincering Metrology'', Jaico Publishing Hoese, Mumbaz, 2008,
2. B.C. MNakrnde K K. Choudhory | *Instromestation Measurement ond Anabysis", 3le, Melimawhill, 2004

PROFESS0R & HEAD

Department of Mechasical Engingering
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18ME CI13
OPERATIONS RESEARCH
Ingtriction 3 Hours par waek
Duration of SEE 3 Hours
SEE 0 Marks
GIE 30 Marks
Credits 3
Objectives:
1. Btudents will come to know the formulotion of LPF models.
E. Students will understand the Algoriths of Graphical and Simplex Methods
k. Snadents will underetand the Tramsportation and Assiprment techaigues,
4, Shabenes will coue o know e procedure of Frojecl Mansgemest alonpg with OPM asd PERT

techmoues,
3. Etudents will usderst=nd the concepis of sequencing snd quouing theory,

Outeomes: At the end of the course, the students are abls 1o

L. Understand the concepts of linear programming probleme. (BL-2)
2. Salve the grven trangpertation problen, (BL-3)
3, Develop optimum pair of operatioes and resources by using Assignment technique. (BL-3)
4. Analyze project management lechnigues like CPM and PERT o plan and EXECIE projects

successfully. (BL-4}
+  Apply sequencing and quening theory concepts for industry epplications. (BL-3}
UMIT-I

Introduction: Definition and scope of operations research,
Linear programming:introduction, formulation of linear programming problems, graphical
mathod of solving LP problem, simplex mathed, depeneracy in simplex, duality in simpiex.

UNIT-T

Tramsportation medels:Finding an lndrial Gasible solution - softh wes! coones rritthund], henst ot met hed,
Vogel's approximation methed, firding the sprimal solution, special eases in trensponation problems -
unbatinced transportation problom, degeneracy in mspurtstios, profil maximizatian in tnsponintion,
UNIT-IIT

Assignment fechnigues:Intmdustion, Hungarinn lechnsque of assigroven) lechrigues, urbalanced
prubdams, problems wity resirictions, medimization in esEiganient problems, travelling snlsaman problems,
UNIT-IV

Project management: Definition, procedure and objectives of propect mnagemnend, diffensnces hesween
FERT and CFM, rules for drawing network disgram, schediling the activities, Fulkersae®s ruls, corlios and
hitegt times, determination of ES and EF times in forward path, LS & LF times in Bsckward pagh,
determination of oritical path, duration of the project, e flaat, independent flost sand wiad foat, craching of
r=twnrk,

LMIT.Y
Sequencing models: Introduction, Geseral assumptions, processing ‘n'jebs throogh two
machines, processing

0’ jobs through three machines.

Queaing theory: [niroduction, Kendall's notstion, single channel - Poissan arrivals-exponential
service times,

Toar Bonks:
1. Hamdy & Taha, “Ooerations Research-An Intraduction®, 10, Pesrsan tion [ndia, 17,

PROFESSOR & HEAD 4
Department o1 Mechanical Enginzering
Chgitanya Braran| bstilte of TBthaclgy [A]
Gandipal, Hyderabad- 560 075, Telangana



LED Ehm.“ﬂrumlyﬁ Hesearch™, Kedarmath, Ramnath& Ceo, Mesrui, 2005,
3. VLK. Kapoor, "Dperations Ressarch”, 5, Chand Publishers, Maw Dl hd, 2004,

Suggested Rending:
| B. PaneerSelvam, “Opestions Rescarch®, 2e, PHI Learning Pvi. Lid., New Delki 2008,
2. Nitn H. Shah, Ravi M. Gor, HardikSand, “Opentions Rescurch™, PHI Leuming Privare Limited 2013,

BROFESS0OR & HEAD
Department of Mechanical Engineering
Challanya Bharadhl Inslisete of Technalugy [A)
Gandipel, Hyderabad-500 075 Telasgana
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IRPE C11
ADDBITIVE MANUFACTURING TECHNO LOGIES
Inzreciion 3 Houarm per week
Mration af Semester End Exarmination 3 Hown
EER 70 hdarks
CIE 3D Morks
Credite 3
O bfectives:

L To introduce v students ths basics of Additive Mansfacturing, its sdvansages und limaations and
concept of mass cuskomizaton.

I, Te Rmiliarizs studeniz with varoos Additive Manufectuing procosses.

3. To teach stadents about BTL file issues end familiarize thens with varmws AM syfiwarss,

4. Todemanstrate varie0s poel processing reehniques asd rapid tooling concept.

3. Todemonstrafe the applications of mpid protatypiog ln varous ekls

Ohatcomes: At the end of the course o studens will be sblo to

I. Explain the process chain of Additive mamuacturisg and their classfication, advantages sad
disadvaniagas

L Critically explare and compare the rechnologies used for additive marndcturing in teems of thekr
munterind, parameters, applications avd limiukoes

3. Anniyse vecious softwane issoes for repid protoiypio g and related opemtions for STL file asd feshines
of vorious illeing sofvwares.

4. Mdemify differont post processing techniques fvvalved in enhancing the properies of te 3¢ printel
companenis, understnnd rapid tooling

5, Understand applications of Addiilve Manulaeiuring in varicus fislds

UMIT -1

Introduction fo AM: Customiztion and mags sustomization, types of mass customization, Classificasion of
fundamenin] fabwication processes (addittve/sohtmotiveformative), Dilference between AM ard CMNC. Process
chain for Additive Manufoctuning{ AM) provesses. Clamsification of sdditive (loyersd) Minufacturing processes,
Ailvantiges and Lomitations of AM

UNIT - 10

AN Technigues: Factopelymerization, Swereclitwgraphy (SLA) , Fussd Deposiiica Modsling (FEIM), Solid
Greandd Caring(2GC) | Bhape depesition menufieturing{SDM) - Working pringiples and thelr npplications,
sdvantages and disndwantapes. Laser sistering hosed techmologies 1514 and DMLE Y and their relased detiils.

UNIT - 111

Pre-processing in AM: Fre-processing of CAD model- STL conversion, STL error dingnoaties, STL file
Repaire: Cenoric Sohition, Mewly Propoesd Formaty Suppon generation, tansfoomtions, sficing, sarfsce
prépamiboe of meterials, pft‘.‘4r:u.1ing ufpmﬂl:n..

Rapid Protetyping Softwares: Featores of varioas RP saftwares - Magics, Mimics, Solid View, Rbina.

UNIT - TY

Post procesiing in AM: Post processing cquipment. Support material remaval | Surfece i2xiuee improvement,
Asguracy impravement, Asathetic mprovement, Preparation for vee o3 a pattern, Property enhancements using
Mom—thermal snd Thermal cechnigues.

Rapidd Toeling: Inroduction to Rapid Toaling (RT), Comentioml Teoliag Vs RT, Rapid Tooling
Chausification: [odirest Raped Tovling Methods: Arc Spray Mefal Deposition, Invesrment Casting, 30 Keltal
procsed. Direct Rapid Tooling: Direct AIM . LOM Teolx, FOS Dircet Tool Proces.

UNIT -

AM Apgplications: Applicetion in Desipn, Engineering, Analysis & Planning Applcation in Aemspace
fndustry, Ausiomative Industry, Jowelry Incustry, Cain Fndusiry..

BF In Medival and Bivengioeering Appleations: Flanning arsd ﬁmhﬂun@ﬂu sarpery, Fomssic

PROFESSOR & HEAD f
Department of Mechanical Enginearing
Chaitanya Eharatni Institela of Tachaohgy ja)
Gandipat, Hyderabad-500 075, Tekangana



Eolorce.

Text Bl
I. Gibsom, DWW, Rosen and B Stacker, “Additive manufbeturing methodologies ; Rapkl prottyping o

direct digital manudsetusing =, Springer, 2010,
1. Chee Kai Chum, Kah Fai Leong, “3D printing and sddiiive munafauiuring ; principies snd application ,

4 of rapid prototyping
3. PR Venavinod, "Rapid protatyping ~ Laser besed and ofher iechnologies”, Kiuwer, 2004,

Sugpested Reading:
1. Jacob, Puul, “Rapid wofieg : Technofogies sad indusirinl applicaticas”

1. Andeeas Gebbanmdt, “Understanding Additive snufscturisg”, Flanses, 2012,
X Alsin Broeed, Georges Tallisnder, “Additive Manulcruring™, Wiley, 2014,

PROFESSOR & HEAD
Department of Mechanlcal Enginasring
Chaitary 8 Bhanan] nstitda of Tachnology [A)
Gandipe, Hyderabad-560 075, Telangans



With Effect from the Academic Year 2021 - 209

IEME E21

POWER PLANT ENGCINEERING

(Corg Blective - ¥I)

Instriaction : Hours Fer Week
Drration ol SEL 3 Haoirs
S5EE i} Marks
1E 0 Mlarks
Credits i

Dbjechives:
I Diflerent fypes of power planis &nd their site sebection criteria
2. Opemfion of thermal jreswer plumt
3, Abuul hydmaulic power plarts, dame and spillwavs
4, Dilferent types of nuclear power plnts incleding Presurized water reactor, Boiling waier reactor,
Liquid matal fnst breeder reactar and Qs cooled rescior
3. The power plant economics, enviranmental and gafisty aspects of power plant operation.

Duteames: At the end of e covrse, the smdents o able 1o

1. Select the sudtabifity of zite for @ power plart in the conbast of anvirocmment, {BL-4)
2. Dviecuss esh handling and coal handling methods in therma poveer plants. (BL-2}
3. Understand the importence of site selecstion fisr 4 Fydm-pvasr plant in the coalext of socisml and
envirmpment. [BL-Z]
4. Explain the safety sapects of nuclear waste dispaaal, [BL-1)
3. Estimate the economic factors and paliutnt formation o pewnr plones, {BL-3)
UNIT -1

Introduction: Power plart, classification of power plants, conventional and non-comvertiom] power pliats,
merits Al domerits ol conventional snd ros-conventiom) power plants.

Stesm power phgt: Selection of sie for stenm power plant, plant tuyoul, formation and types of coal, stages in
eoal handiing, working of coal Yandling equipment — beli comvvevors, serew cunveyens, bicket clovators and
ot buchet conveyors, general fmyoat of ash handling and dust collection system, usee of ash asd dust, ach
handling systems — mecharical, preumatic, steam jet 1né hydradic systams of ash hacndling,

LINTT= 11

Combustisn process in steam power plast: Stoker firing, wverivod stolers - wravelling e stokers and
spresder stokers, underfeed srokers - single retort and mulfi-retort underfee d Hokers, elements of pubverized fusl
burning gyitem, adventages und tissdvantages of pulverized fuel barning syatom, pulverized fised burners - lea
famne, short flame, tmgental and cyclose bummers, Muidized bed combission (EBL}, benefits and disadinrinpes
af FRLC,

UNIT- 11

Hydru electric power plant: Hydrological cyele, hvdrograah, Mewmnsy durstics curve, selecian of sie far
hydra-slectric plant, advantages and disadvantages of hydro-elediric plants, etements (Aow-sheet) of hwd-
slectic power plant types and working of hvdroebeciric power plasts, stomge and pondage, parts end
ferminology of o dom, sekection of sike for dams, classificetion and working of different types of dams,
spillways, necessity and location of spillwaye, clastification and working of different types of sp@llways

UNIT - IV

Nechar power plant: Nudear foel, breeding and fertile materials, distinetion hetwsen fissionoble, fesile and
Eertile material, advantages and disdvansiges of nuckesr poveer, compeusats of muclear reacter, types of
ruclar ronctors, working of pressuszed wmer resctor, Buoiling wabter reactor, sodism-graphite reactor, fist
brewsder reactor ond goes conkd reactars —raifoactive [muzlear) wisty disposal methods,

UNIT - ¥

Fowwr plant economics and environmental consbderstions: Definition and reluted gaeTeises on conngcied
toad, demand {lsad], meximm demand (peak ioad), Ssmand fhcior, average load, load Factor, diversity factar,
wtilization factor, plant capaerty faotar and plant use felos, Baed cost enl varable eost, misthods so find
depreciation cost and relsted numerical problems, ecanimics in plant seledinon, Pfflesils fhom power plaats and
ignpisct on eavironment, pollnmnts, pelluton control.

PROFESSOR & HEAD 2
Department of Mechanical Enginaering
Chaitanya 3haratsl imstibsle of Technalogy (A)
Gardipel, Myderatad-300 075, Telngana



Text Baoks:
. RE Eajput, “A Text Book of Power Plams Engineering”, dfe, Loym| Publicafions (F} Lad., New Dell,
2014.
L P.E.Maog, "Power Plant Engincering”, 4'e, MeGraw-Hill Bfucation (indis) Private Limised, Mew Delhi,
FLH
5. P.C. Sharma, “A Text Book of Power Piant Engineering”, 5.5, Kaarag gons, 209

Suggested Reading:
L R Yedav, “Fundamentals of Power Plant Empineering”, Central Publishing House, Allskatod, 2012,
2 5.C Aror and 8. Domkundwar, “A Cowirse in Power Mant Engineering”, DhanpatRaif Sois, Bew
Drelki, 2005,

.

Departnent of Mezhanical Engineering
:mmuinmwrmunurrmmmmm
Gandipet, Hyderabad-500 075, Telangang
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186K 1E27
ENGINEERING RESEARCH METHODOLOGY
(Cerm Blective - VI}
Ir=truction A Haurs par week
Duration of SEE 3 Hiowirs
S5EE 0 Marks
CIE Al farks
Credits e |
Ohjecthres:

I To make the students 1o fermulate the research problom,

2. To identify varicus sources for lissranere review nnd data colloction.

3, To prepare the resenrch design.

4, Ta equip the students with good methods te analyee the mollected data.
3. To cxpiain how t imterpres the fesults asd report weiting

Outcomes: AL the and ofthe eourss, the students are able b

1. Define rescerchproblem, (RL-1}

2. Rewiew and assese the quatity of Therturs from varinessonrces. [BL-2)

3. Understand ard devedop variows research designs, {RL-%}

4. Anmnlyze problam by satistical technigues: ANOVA, F-get, Chi-sguore. (BL-4)

5. lrprove the style and format of writing o ceport fior techaical papes’ Journalrepart. (BL-A)
UMIT-1

Aesearch methodology. Oljectives and motivation of ressarch, types of ressarch- descriptive s, analytical,
aoplled ve. furdamental guantitatie vs qualitative, conceptual vs. empirical research appreachies,
sgrificence of resvarch, ressarch methods vs. methodology, research process, criterla of good ressarch,
prodlems encountered by resparchers in India, techinigue Involved in defining aproblem.

DMIT-10
Litarature surveybnportance of Ftersturg survey, sources of Inforrmation-primary, secondsry, tertiany,
usseszmient of quality of jeumals and articles, information thrawgh intemet.

UNIT = i

fesearch design: Meaning of research design, need of research design, feature of & goad de=ign Imporant
roncapts relsted to ressarch design, different ressarch designs, basic principles of experimental design, $teps
I sample design.

UNIT -1V

Data collection: Collection of primary data, Secondary data, measures of central tendency-ireen, mode,
mecian, measures of dispension- range, meaa deviation, standard deviation, measwes of asymmntry
{skmwvness), iImportant parametrie tests -2, 1, F, Ch-Squaea, AMOUA cignificanca,

UMHIT -¥

Reszirch report formulation and presentotion: Synapsis, dissertation, tzchnical papar and jourmal paper,
wriling rasearch grst proposal, making presentation with the use of visual aids, whiting 2 proposal For research
grasnt,

Text Braoks:
. C.R Kothari, "Resexrch Methodalogy Methods & Technicuee™, New Age International pebilishers, 2004,
1. K. Ganasan, “Research Methadology for Bnglneers™, MIP Publishers 201 1,
LB 3;’1;};3 Upsgade and AravisdSbende, “Research Methodology”, 5. Cliand & Company Lid, MewDelhi,

Suggesivd Rending:
|, 4. MNageswaraRan, “Risearch Methodalogy and Quantitative methods” BS Publicafions. Hylershad, 2012
2. Mavnl Bajjei. “Business Research Methods™, Pesrson Education, 201 1. Jjﬂ]_‘,

PROFESSOR & HEAD 10
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18ME E23
DATA ANALYTICS
{Cori Elective - ¥T)
[metncting IHamers: per Wk
Duratior of SEE 3 Hours
3EE T ifzrks
CIE 30 Marks
Credits 3
Mhjectives:

I, Ta farntlearise the students wiih the concept of desoriptive and miferencial statistics.
2. Tomake the stidents to mderstand the mlnfnnnhhg |ﬁil'l1il'lﬁ.

3. To make the stdents 1o undesstand various techmigues of supervised leaming.

4. To make the etadents to leam the concepts of wnsupervised leaming.

3. Tonsake the students to leam the prsarptive analyfics,

Cutcomes: &t the ond af 1he course, the students are shie o

1. Solve the probleme uging stntistics, regréasion enabyals apd ANDVA, {BL-3}
I, Understand the concept of machine lenraing, (BL-2)
3 Apply verious supervised bearing techmiques fo a given probes. [BL-3)
4.  Understand vnsopervised leaming and problems in big dets analysi, (BL-3)
i Demorstrae prescriptivie annlytics methods b ths given data, (BL-2)
LNIT-I

Introduction ndrodeclion (o dat end asslyidss faxosomy of dada amlviics, typical data challengs=s (datn
quality, enrichmeat, integration of ERP & PLM date) prepacivg dats for analytics (fechniques m lmprove
cluta guality, nszprution - ETL)

Deseriptive and inferential atistics: Tescriptive statisties: Introduction, probability distributions,
mferential stotistics, inlorontinl stotistics throwgh hypothesis tess permumtion % Endomization 1est,
MegreashE & ANV A,

UKIT-11
Machine Learning: [mrodection snd concepds, differentiting algarithmic md model based framewarks,
regresuion, ordinany loast squares, K nenrest seighboirs regression & chssifouion,

LNTT=0IT1

Bupervised lesrming with regression and classificaton techmiguess  Model validalion appeoaches,
diseriminantonalysis. quadratic diseriminant anslysis, regression ined clessifioation trees, support vector
rnaclams,

Ensemble Methods: Mewral networks, deep leaming

UNIT-TY
Unsupervised learning and challenges for big dats smalytics Clustering, osscciative e mining,
challenges for big dars snalytics.

UNIT=-¥
Preseriptive analytics: Croating dam for aselyiics thiough designed experiments, creating dan for
amslytics trough active learning, ereating dit for smnlytses throwgh reinfoncement lexrning

Text Baoks:

| Hugtie, Trevor, “The elements of statistical learning™, Vol 2. Wo.1 New York, springer, 2009,

2. Montgomery, Dowglss €, and George C. "Ranger. Apalied staistics and probabifity for engineers”, Johs
Wiley & Sans, 2000

3. Claristopher Tong amd D, Sriram, “Amnificial Intelligence in Engiseering Desi Knowledan asguizition,

commencinl systems, asd istegrated enviromments®, Bogton : Academic Prese,

Sugrested Reading: BR SS0R & HEAD

Department ¢f Machanical Engineering
Cnaitanya Brarathiinsltute ¢ Techaclogy &) 11
Eamdipsl, Hyoerahad-500 0735, Telangana



L Anil Mabeswari, "Bt Aralytics”, MoGraw-Hill 2017,

2 V.E.Jain "Data Science and Analytice (with Python, R and 5P55 Programming)”, Khanng Publizhers,

201E;

PROFESSOR & HEAD
Bepariment of Meghanical Enginesring
Chaitenya Bharaibi instiufe o Technclogy (A
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18VIE E24
INNOVATION AND INTELLECTUAL PROFERTYRIGH |
[Core Electiva - V)

Instruction 3 Hours per Week

Duration of SEE 3 Hatrs
SEE T0 bfarks
CIE Bl Mlarkes
Creditg 3

Crljectives:

Fundamenial aspects of TP

Acpectt of IPR acts,

Avwareness of mudt disciplinary aadiencs.

Avwaresess fof inndvation ond its imporiance,

The changes in IFR oulure and techoo-business sspects of [PR.

e

Crufeomes: At the end of e cocrse, the stodents ane oble io
L. Understand the evolution of Intellectual peoperty, working of organization’s at global level to

peotectand  promote intellectus] propesty. (BL-Z)
2, Apply the patent filing process at naticnal and internatienal leval, (BL-3)
3. Derive logical conclusion of research, innevation and patent filing. (BL-4
4. Comgre different kinds of Infellectual property and theer patenting system. (BL-2}
5. Unclerstand the techno-legal-business angle of Intel lectual Fropeny, infringement anc
enforcement  Mechaniemsfor protection. {BL-Z)
LUMIT-1

Overview of [PR: Inrodustion and the peed for intzliechsl property righls (IPR), IPR in Indis— genesis
and development, 1P nbroad, some important exsmples of [PR, importmce of WTO, TRIPS SEreEment,
intesnslionnl conventisns and PCT,

Patunts: Mocro ceonomic impeer of the patent system, patent angd kind of inventioos prorected by o
paientpaten: cocument, baw to protect your inventisns, granting of patent, rights of o pestynt, how extengive
16 patent protection, why profect isventions by pateats, searching o patesr, dmiting of 1 patent, filing of a
patent, the different lyers of the isterratonal patént gystem, [naticnal, regiorm | and intermtional aptiong),
compeleory [censtng amd |esnses of right & ravecation, utility moedels, differccess bebween & wtifiny
model and a patent, trode seorets and kiow-hww 2greements,

UNIT.IT
Imdustrial designs; What & an indusicial desien, protegtion of industrial desipn, kind ofpmdsction
available, term of pratection of industriul design und need for pretection

UNET-1T

Yrodemarks: Definition oftrsdemarks, types of trodemarks sid functions of o trademark, regigmtion of
Trademark, beoelis of reglstrmion of wademark, procedure for registrmtion of trademark snd femm of
ralidity of trademark:, infrin pement and pessing off

UNIT-IY
Copyright: What is capyright, what is coversd by copyright, tenm of snfurosment of coparight and need
for eopyright pretection, copyelghi snd selated rights, copvrights in comipter progranming,

UNIT-W
Geographical indicatlons: Introdection, definition, difference between Gl ond trademark,
difference betwoan GI and appellation of origin, GI as fivctors of sl development, developing a

Bengraphical indication and protestion i«”‘*
pdFiesn o Hean

Oepartmant of Mechanical Engineering
Chaktanys Bharatni ingtitte of Tech gy (4]
Gandipel, Hyderabad-500 075, 1 Fne



Enforcement of intellectual property righs: Infringerment of intellestual property righis

enforcement messures ceserging issues in inteliectual ; X
ood [P protecsion, property proteciion, case snidies of patsnt

Unfair competition: Wit is unfair competition, relatsenshi - -
inbellectual propecty b, T, i between unfair competition and

Text Baoks:

| #ﬁIPT:ﬁwa:nd Sarite D" Evuza, “Indinn Patcats Law - Lewal & Business Imglications™; Macmillan

2. B. L. Widchr:" Law Relsting to Patents, Trade Marks, Copyright, Desipes & Geographical
Indications"; Unsversal law Publishing Pvi. Lid., Tndia 2000, ool e

3. P.Marsvanom; “Law of Copyright and Industrisl Dasigrs”; Engrern oo Hioise, Dielki 2000,

Sugpested Reading:

L Crongsh WR, “Tnteflectusl Fropersy; Pate ; g
Mamwull, 1903, rie. WF}'“E"IT.. Trademarks and allicd nd.u : Sweet &

L P. Namymnan, “Tetelleceus) Progerty Low™, Esstern Law Eddn, 1997,

PROFESSOR & HEAD

Department of Mechanical Engiseering
E;:Ill.al'ﬂ Eharathl Instituta of Technaingy [A)
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16PE Ei2
BUFPPLY CHAIN MANAGEMENT
[Gars Elsctive = V1)
Instructon 3 Hours par week
Duration of SEE 3 Hours
SEE 0 Marks
CIE H Maks
Credils 3
Objectives:

1. The awareiess about transpornation and warehouse manegemant systems,

2, The designing sunply chein netwarks,

<. The concept of demand and supply and integrating 1 with suUpply chaén managemant,
4. The planning and managing inventories,

8. The pricing and revenus management.

Dutcomes: Al the end of the courgs, the sludenis ane able io

1. Understand fundamenlals of supply chain and its key concapts. (BL-2}

2. Dasign an effective supply chalr netwark, (BL-4)

3, Undfarsiand the assance of demand and supply and assocated gaps. (BL-2)

4. Apply inventory management echniques. BL-3)
9. Evaluate pricing and revenue mansgement syvetams. {BL-5)
UNIT-

Concept of SCM: Supply chain definition, slages of supply chain, objecttves, drivers of SCM-
faciiiios, invertery, tansportation, nforrnation, sourcing and pricing, declsion phases in
Supply chain, pul and push procasses infaductan bo logletlics manegement,

UNIT-R

Designing the supply chain network:Reale of dictributian n supply chain and faciors
infuancing its network design ard docisions, types of dstiuson networks - manufactirer
SiDrEpe with diract shioping, manufacturer slorage with direct shipping and in transit rmergs,
distributor storage with peckage caricr delivary, distributor storage with kst mile delvery,
manufacturer’dislribulor storage with customer pickup, retall storage with cusiomer pick up,
framework for nebwork design gecisicns-supply chain stralegy, regicnal facility configuralion,
desiFable sliae ard location cholces,

LINIT-

Planning supply and demand:Planning demand & Supoly 1 a supply chefn, demand
forecasting- moving averages, axponentisl smoothing, frend and seasonalty, aggregate
Planning, master scheduling, materials requirement planning, time phased order plan, critical
rafo, product ireg struciuras,

UNIT-IV

Flanning & managing Inventorles In a supply chain: Inventary control, objestives of
inventory management in supply chain, deterninistic Inveniory and probabiistic inventory
comtrol, sponomic ander guantity, quantly discounts, Rearer point, bagics of ABC anatysis,
FMED analysie, VED anaiyeis.

LINIT=Y

Sourcing, pricing, coordination and IT In supply chain: Sowcing decisions. key sourcing
relaled processes, In-house or outsource, pricing & ravenie mansgement, diferential pricing
siratagies, anomfnation bn supply chain, bullwhip sffect, nformation technology and aupply

thain, supply chaln macro procesess- CRM, ISCM, SRM, THE,
b1
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1. Sunil Chopa & Fetar Meind], “Supply Chain Manegement - Slrategy, Planning and Operation”,
n

Education, Ine., Upper Saddle River, New Jersey, 2003,

2. M..J. Kurrsar aMiukesh Bhatia, “Supply Chain Management”, Meha publishers & Dislribitors,

2010.
d. Micheel H. Huges, “Essendals of Supply Chain Managemen?’, 3'e. John Wiley & Sons. Inc,

Hobwokan, Maw
Jaray, 3041,

Suggested Reading:
1. Marlin Christopher, "Logistics & Supply Chain Managemenf”, Sie, Financky Times Sonea, 2010,

2. Dobler Dorald, W, David N.Bur, "Puschasing & supply Management Taxt & Cases”, MoGraw-
Hi, =08,

St
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With Erfect from the Academic Year 2019 — 2020

TEIT 1
OBJECT DRIENTED PROCRAMMINGUSING JAVA
{Open Eleztive)
Instniciion 3 Hours per weck
Duralion of 5EE 3 Homrs
BEE M0 barks
1 30 Marks
Credis 3
Courge Dhjectives:
L Te famuliarze with fuxdamentalg of ohject-oriented prapramming paradigm.
. To impart the knowledge of string handling, interfaces, packages and mner clpsses.
3 Tofsileate kaming Exception handling and Mudiithreslicg mechankas
4 To gain knowledge on collectivn fmmewark, stream clasies,
. T famiiliartze with event driven G programanzng and Daiabase coonectivity,
Owteomes: Upan eompleting this course, stubsnts are sble bo:
| Understand Objeet-Oriented coneegis,
2 Creete Javi applications wilng sound OOF practices & p Inheritances, Inderfoces, Packapes, npd Laner
Classes.

3 Implement Exception Handling and Multithresding coneepts in jeve programs.
4. Develop progrenss ising the Java CollectionAP] and Strearn closses.
3. Design and Develop GUT applications with the integration ol event lendling, JDBL,

Mudifived Course Dutcomes:
| Understand the: conoepts of Ofbject-Orienred Programming snd class conceptin  Jav
L Apply concepts of OOF guch as Inheritones, Interfoces, Packages o lnner chasses.
4. Handle exceptioms and demorstrate the ¢oncepis of Mulithrending and Generic lasses,
4. Develop programe wing Java Collection APT and Sincarn classes,
3. Design ond Develop GUI applications with Mac

UNIT-1

OQOF concepts = Datn abstraction, encapsalation, lnbeitsge, benefis of inhesitance, polymarphism,
clogses and objects, Prosedisn! and ubrject oriented programming panmdigms,

Introduction te Jave: Java's Magic: The Byte code, The Java Buzewords, Simple Javu Priggrams, fava
Primitive Tyges, Arrays: How to create amd defins errays, Bade Ooerators, Contrel s'aiements.,
Introducing Classes: Declring objects, methods, Constructors, this keyward, Method Overloading and
Constructor Overloading, Objects as peramelers, Returning objects, Use of stvic and final kevwords.

LNIT-1

Inheritances pupat and subelasies Member seess niles hiper keyword, Melbod  overdding, Dynomie
et dlispach , Abstruct ciasses, using finel with inheritance | Intrsdaction to Dbjuct class.

Packeges: Defining, Creating and Accessing Pockage, Understending CLASSPATH, importing
peckiges.

Interfzces :Dvfining and orplementing interfaces, Mezned Inlecies.

Strings Hamdling: String &SirmgDuffer s, StringTokenizer cless ond Wrapper clagses pnd
caversion betweer Ohjects and primitives.

Lnmer classes in Java: Types of mser clesses, Creating stalic | pon-sttic inner elagses. Locsl and
Ay mouE inner classes,

UNIT-Nm

Exception Handling in Jave: what areBxcepions? Excepticn types, Usage of iry, caich, thnow, throws arid
iinally elwuses, wriling your own exception clusses,

Multithresding in Java: The java Thread Model, How to create threads, Thread cisss in java, Thread
privrities, Theead synchronizotion,

Gemerics: What are Qanarics? Generic classes, boueded types, mn.%?ﬂ%md interfices.

UNIT=[V PROFESSOR B HEAD
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Cobections Framework: Overview of Collction Frameward, Commonly used Coflection classes —
ArmyList, LiskedLst, HashSet, LinkedHashSet, TroeSet, Collection Interfaces —CoBection, List, Set,
SortedSet, Accessing a collection iz an Iieration, Staring user-defined classes in collections, Map Ieterfiizen
il Ceasser, Using a comparasor. Legacy clesses - Veotor, Hashtable, The Enumersfion intcrisce,
Inpubt'huiput : How 1o read user ingut (Ihem keyboard) wing scanrer class,Stream classes, InpilSir=ars,
DuitpurRream, FilelapaiBinsam, FileOnputSiresm, Readar and Writer, FileRyader, FilsWriter ¢f asse, Fiie
cliigs.

UNIT-¥
GAUT Dexign and Event Handling: Companem, Container, window, Frame clases, Working with Framre
window(G U Conirol, Laysurt Wanager, Introduction to Swings, Delegation Event Modal, Event Classes.
Saurce: of Events. Event Listeser Imecfaces, Handling button cick events, Adapior chasses. Writing (L1
Baged applicnsions.,

Datzbase HasilBog in Java: Jova Dotahass Conncetivity (IDBC) using MySQL.

Text Books:
!, Herbert Schildi, “Java: The Complete Reference”, B*Edition, Tata MeGraw Hill Pohlicsfons, 2011,
L. Cay 5 Horstmanr, Gary Comell, “Core Java, Volume [, Fundamartals™, B®Fdition, Prentice Hall,
(8.

Sugpested Reading:

I. E Balaguresamiy “Progrananing with TAVA™ &b Edition v Tatn MeGraw-Hi |l Publishing company
Ltd, 2008,

<. Sochin Mallotra & Saurabh Choudhary, “Programming in Jave®, 2™Edition, Owlsed University Fress,
014,

4. €. Thomass Wu, “An inmoduction to Objoct-oriented progmmming with tava™. 4"Editian, Tats
ToGraw-Hill Pubiishing company Lid.. 2010,

4. Karhy Sierra, Bort Bates, "Head First Jova: A Deain-Friendly Guide™ 2* Edition, O Reilly, 2005

Wb Besources:
1. gﬂgﬁfﬂm,m.ﬂ_@gﬁ,h v~nip-ajjavalect ARmEt200d himl
2 hl‘_tu',!{ljm.ac.iggwlﬁl[EH?I
3. Illtpu:l'fmumh.l:ﬂi.l-'-:-mml'nlnuwi:nlﬂginmﬁmqm-nmwwwhwm}-mmiuﬂm-u-
PrOE I m i va-| anuary-inp-20 1 0/ |sctore-notea

Yeitt

PROFESSOR & HEAD
Department of Mezhanical Enginearing
Chaitanya Byarami insituie ol Tezhnalogy (A
Gandipal, Hyderabad-500 075y falingana



With Effact from the Academic Yexr 2019 — 3020

1% PY Q1
HISTORY OF SCIENCE AND TECHNOLOGY
{Chpn Blective)

Instrnuction } Hiours per wesl
Dusation of SEE 3 Hours
SEE 10 Marks
CIE I Maks
Crodis 3

Course O juetives: The objectives of the course is 1o make the student
1. Ching the keowledpe sbour erigin of szience in the Stane Age and e progress during Antiguity
poerod.
I, Familiar with scientific views in the Medlovd pesind and dirng the Indosinal revilwiion.,
3. Aware of modem soieniflc developments from 19* ceatury gewards

Courss Outcomes: After completion of the couTEe, the giudents will be olbie fo:

1. Dempnstrate the process of beginning of science and civilizocion, knowledpe asqiesition and
philosophical approach of science amd its advancements i the Stane Agesand Antiguity period

& llustrate the advancesments in seience sad technology i the medicval period ocross Asie and Arab
eoneries amd decting ard revival of seience in Evrope,

3. Explaln the scientific sppromch and ils ndvasces of the Eurcpeans and how the rale of enginser
during the industrial revolution and the major advancements,

4. Muoke we of the advancoments in the Tield of science and technology by adepting sew philosophies
of 19" and first half of 20 cestury in finding ethical selsticns 1o the socictal proflems,

3. Interprel the chonpes in specinlizetioss of science and the technalogy and bulld the mlatior
between information and sosicty from second bulf ol 20™ century enwards.

U™NIT-1

Science - The Beginning ithrough 599 BUE]: The Stooe Ajpes, Enowledge among himber gatserers,
Agrizultoral Revelution and other revolutioss, Civilization, Mujor advances,

Selwnee in Antiquity (60 BCE- 529 CE); Philgsophy- a precursor to science, Hellenistic wordd and

U Rosnum Empire, (ther cultures of tle period, Belngor advinces,

UNIT-TT

Medieval Scienee (530 CE - 1452 CE)} The decling of soienee in Europe, Sgiznce in Chirn, Schence
and mathematios in Indin, Arab selescs, Revival of scisnce in Europe, - Techmobagy reveliion af the
Middie nges, Major advances.

The Renaisance and the Selontific Revalutios (1433 CE — 165% CE): Henpissance, Scientific
Reveluthon, Techuolegy, Major sdvances.

UNIT-110

Stientific Mothod: Measurement asd Commusication (1668 CE — 1734 CE): Bumpean
dominudioi, The scientific muthisd, Miajor advances,

The Indusirial Revolution (1735 CE — 1819 CE): Iadustrial Fevolution, Rise of the engineesr, Major
Advasbes

UMIT-IV

Seicnee and Tﬂ:hnnhnr im the §9ib Conrury (1820 CE — 1894 CEX I'I'llll:l!ﬂpl}.ical bagi of |9th-
century sclence, Scicnce and the public, Seience and techaology, Major ndwmnces.

Rize of Modern Science und Technalagy (1895 CF — 1945 CED The growth of 20" cendury acience,
MNewphibsophies, Quastum reality, Eneray sotirces, Eleatticity: 5 revelution  intechnology,
Majorcvences,

UNIT-¥%
Big Science and the Pout-Industrial Society (1946 CF - 1972 CE}: Big sctenss, Specializbion and
chaiging categuries, Tecknology changss society, Major advances !

PROFESSOR & HEAD
Department of Mechznical Engineering
Chaftanya Sharathi imefibete of Techeoiogy [A)
Gandlpel, Hyderabad-a00 075, THangse
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The Information Age (1973 CE - 28is CEL Information qm) soviety, Glohalization. The focet-
industrial society, Probiens of he Tnformation age, Major Advances

Text Books:
i. Bryin Bunch and Alexsnder Hellemans, “The History of Science and Technology”,
Houghton Miftlin Company {MNew York), 2004
2 JD Bernal, "Science in Higtory™, 4 Volumes, Eklavya Publishers, 2012

Sugzested Readinga:
L. “The 100 Most Influsmtial Scizsntists of All Time", Edited by Kaca Rogers, Britannica

Educational Publishing, 2010
I, Alberto Hermandez, “A Visiml Hitory of Scence and Technology™, The Rosca
lighing G 201

ey
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With Effest fivem e Academie Year 2019 - 2000

I3EC O 82
GENDER SENSITIZATION
(Opea Ekoiive)
[nsruction 3 Periods per weak
Dureatien of SEE Examsnation 3 Hours
SEE Examinatlon ) M ks
IE a0 Tfarks
Credits 3

Otjisctives: This course will introduce the students bo
|, Somibifity reganding issues of gender iy ceatemporary ndia,
2. A critical perspective on the socislization of men tnd wamen,
3 Popular debotes ga ik pelitcs and ecopsmics of work white hekping thein reflect exitically on pencler
Viaknce.

Omteanest Afier complition of the course the siadents are able 1

I, Understaed the difforence betwoen “Sax™ sed “Gonder™ snd be abla fn gaplin socially construcied
thecries of identity,

& Recognize shifting definitions of " Maen® and "Women™ in relution i evolving notions of “Mascalinity*
and “Femininity”,

3. Appreciats women's contribuiions o sochey Nistorieally, eulturally and politically.

4. Analyze the cortemparary systemn of privilege end oppressions, with special aftention to the Wy
gended inlersects with mee; Chass, sexeality, ethuicity, shility, religion, and satianality,

5. Demonsirste &n undgestizding of pessoral life, the workploce, the. community and active civie
engagement throogh classroom learming,

UMNIT -1

Understanding Gender;

Ceemder: Why Should We Study 7 (Towsrds 8 World of Equaks Uni -1}

Suelalization: Making Women, Makiag Men (Towards a Werld of Equals: Uit -2} Intraduction. Preparing
for Wosranhood. Grosving uy Male, First lessons in Caste, Different Mazculinities,

UsIT -1

Gender And Biology:

Missiag Women: Sex Selection and I Consequences ( Towsards s World of Equsls: Unis <4} Declining Sex
Raties, Demographic Congegaences,

Geader Speetrum: Beyond the Binary {Towards a World of Equals: Unit -10) Twe ar Mamy? Btrugeles
with Drigeriminstion,

LINIT ~ I1I

Giender and Labae:

Houseworko the Invisible Labowr (Towards 8 Wodd of Equals: Unit <3) "My Mother doees’t Woek™
“Share the Load ™

Women's Werk: liz Politica and Econgemies (Towards & World of Equals Unit -7} Ficd and Fietion
Urercognized aed Unscvourted work. Additional Rending: Wapps and

Conditicns of Wk

UNET=-1v

Tesmes OF Vielenee

Sexunl Harassment: Say Mol (Towards o Warld of Equals: Unii -6} Sexval Kafassment, nat Evve-teasing-
Coping with Everyalay Harssment- Fusther Reading: “"Chipala™

Demestic Viokence: Speakine Out (Towards a Weeld of Equals: Unit -B) Is Home a Safe Place? “Whon
Wamen Unite [Film]. Rebuiiding Lives Additiansl Bending: Mew Foeums for Fustice. Thinking about
Sewusl Violence (Towards a World of Equats: Unit <] L} Blaming the Viefim-"1 Fought for my Life. " -
Additional Reading: The Cagee Foce of Winlence,

PROFESSOR & H:_AID I

ment of Mechamical Engineering o,
g::;;:ﬂ Bharathl instifuls of Technalogy (A
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With Effect from e Acidemic Year 2015 — 2020

LRETOHLS
PRINCIFLES OF INTERNET OF THINGS
{Open Elective)
Imstruction 3 Hours per week
Dumation of SEE 3 Hou
ZEE T Marks
ClE 30 Marks
Credits 3
Course Objectives:

1, Topmovide an overview of Intemst of Thirgs, building Flocks of 1oT andreal world applications,
2. Toesphoce variows JOT enabling technologies.

1 Tr facilitate students, understand Python seripts for LoT placform.

4 To identify steps in 10T design Methodolegy.

5 o intreduce shout te Raspbeny Pl device, ils interfaces and Dianza Frimmevwack,

Omicomes: Upen camplesing this course. stdents arc able to;
; nil the terminology, pratocals and conmunication awslelzed [oT,
Define the various [oT snabling ischnologies and differentaats betesen MM and To T,
Acquire the basics of Python Scripting Lasguage used in developing IoT applicaticas.
Describe the staps invalved i ToT sysem design wethodslogy.
Design simgle [oT systsms using Raspberry i board and interfocime sensors with Respberry Pi

e

Muodified Convie Outoomes:
1. Outhne the terminology, protocals, Comasnicahon madeds and Communacation AP1s ot ToT.
9. Diefine the varions IoT enabling technulogles, Levels, Domain Specthic applications and differentintion
berween M2M and [oT.
3. Make use the basics of Pythan Scripting Language for developing IoT applications.
4. Infer the sieps tvofved i IoT system design methodoiogy with Home Autamation cose sluly.
5. Examine IoT systems wsing the Raspberry Pi board and inferfaciag sensore.

LMIT-1

Introduction & Concepts: Introduction to Iniemet of Things- Definitions & Charackeristics ofloT,
Pliysical Design of IOT-Fhysial Layer, Netweck Layer, Tronspon Layer. Applicatim Layer, Things in
16T, 10T Protocals, Logical Design of [CT-loTFanctional Blocks, 0T Comrnnisation Models-Request-
reponse Publisher-Subscriber Push-Pull Exchisive Pair, loT Communication APT-REST AFL Websockel
AFT,

UNIT-TI
10T Enabling  Techunologies:  Wireless Sensor Meronrks, Cloud Canprbing  HBag B
Amalyrics,CommunicationProwenls, Embedved Systems, 10T Levels & Depleymen: Templaics,
Diifferences asd similarities heraeen 10T and M2M, Domain Specific 1oT's — loT applicativns Qb Hoan'e
Antnmaticn, Clties, Environavent, Energy Retuil, Legistioe, Agriculture, Industry, bealth and Lifestyie.

UNIT-TI1

Introdsction to Prthon-Motivation for ussmg Pyon for desigalng ToT sysiens. Languageteatuses. of

Python, Don types- Mumbers, Stings, Lists, Tuples, Dictionaries, Type Conversiong Datn Stnictures!
Control of Haw-if, for, while, rnge, breakicoatime, pess, fmetions, hodules,packaging file handling.
datwtime opemtions, clesses, Exception handling.

UNIT-TV

IoT Plforms Desies  Methodology: Inroduction, [oT - Design hatlodalogy  Steps-Parpose
andRequirements Specifization, Process Specification, Domain Model Specification, [nfonaationkiodel
Specification, Service Specifications, IoT Level Specification, Functional ViewSpecification, Operstional
View Specification, Device and Componsnt Integration, ApplicationDevelopment, Case Sudy on IoT
Syssem for Weallrer Monitoring.

’ PROFEY!
bpariment of MickaniEal F
’Mwnwmmmu.m.m ﬂ,ﬂ

Gandipet, pderabiad-506 073, Tolngise



LNIT-¥ i
I6T Physical Deviess and End Pobnts: Basic building biocks of an 16T device, RaapberryFi

houtith i hoard, Raspherry P mierfaces-Semal, aPLIAC, lD‘hﬂT
; sk Black, Cubigboard.Pythos Web - Applioation Framewnrk:  Django

Eramewor-Rales of Model, Template and View.

Text Books: : :
: 1. ArshdeepBahga and Yijy Madisettl, “laternet of Things - A Haonds-on Appreach, Universities Press,

W18
3. Getting Started with Raspberry Pi, Matt Richardson & Shawn Wallsce, O'Reilly (SPD), 2014,

e
x
)
¥
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With Effect from the Academic Yeur 2009 — 2020

1RCE0 00
BASICS OF ARTIFICIAL INTELLIGENCE
(Open Elective)
lrstruction 3 Hours per ek
Duapitian of End Examization 3 Haowrs
Semcater End Examikation T hlacks
ClE 3 Marks
Credits E}

Pre-requisites: Basic Mathermatics,
Course Oirjectives: The main objectives of this course ane
l. To Provide fundamentat concepts in Adificial Tacelligesce.
2, Discuss e varous panadigms involved in solving an Al problems which imvolve perception, reasoning
nnal learning
3. Apply the Al concepts 1o build an expert sysiem o sodve the real-world probliems.

Course Outcomes: On Suceessfil cormipletinn of this course, stadent will be abe o
I, Hdentity vecious search strategies lo solve problema
3. Compare and eontrast Enowledge reprcscaision sclomes.
3. Apply Bayesian Netwerks and Dempater Shafer theary For reasoning
4. Explain the role of agents and inferaction will the enviranien
5, Detecrloe differsnt learning pamdigms.
6. Explain robnfio architectures and experl sysiems

UNIT -1

Introduction; Definifion, kistery, applications. Problem Solving: Al preblems, Al Technigue, Defing
problem as @ State-Space Search, Probiest Chumeseritics. Henristic Search Techniques: Generate—and—
rest, Hill Climbing,. Constraint Sacizfaction.

UMNIT =11

Knowledpe Hepresentation (Legx): Beprescaling facts in logic. propesitisn logie, peedicate kogic,
-and wifieation. Knowledge Representation (Sroctuned ) Declantive mepresculiting, Semantis

pets, procedural represantation, frmes.

LINEE - T11

Reasoning: Probability and Rayes theorzm, Carainty fietoes and Rule besed systems, Boyesion Networks,
Dempster-Shafer Theory, Plansing Components, goal stack planning, nonlinesr planming, hierarchical
planning.

INIT -1V

Leaming: Istroduetion, Rote leaming, lemening by taking sdvice, lsaming in problem galving and brming
brom exumples: Drecision tres. Tntellipen Agens: Classifiention, Working of an agent, single agent and
pulti ngeet systens, multi agent applizatian.

NIT -V

Expert System: Representing and Using Dommn Escwiedgs, Expert systems shelk, Explambion,
Haowledge Acquition, Perceplion and Action: Real Thue Seurch, Vision, Speech Recugnition, ACTION:
Feawigarion, Manipuiatien Robot archaecies,

Text Bauks:
| Elaine Rich, Kevin Might, Shavashankar B Nair, “Artificaal Intel ligenae™, Srel Edation, 200
7 Tamsell Nocvig. “Artificial Imelligence-Modern Approach”, Jed edition, 2010,

Supoested Reading:
|, Saroi Kmshil, “Astificial Intelligenos", Cengage Learnirp Indm, 2012
2 Melson M, Mettos, “An Approach o Knowledge Base Monngement”, Springer Berlin Headelberg,
1aa.

PROFE
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Duline Resources:
1. htpefinpel ac.inferurses! 106 106 |26/

2. hip:finpicla in/eourses' 106102077/

Pﬁlﬂ R & HEAD

Department o! Mechanical Engineering
Bnarathl Insiitste o Tachnalegy (&)

t'.l.il‘.n]'
Gandipel, Hyderabac-200 {75 Telaagane

26



Wil Elfect front the Acodemic Yenr 3020 - 2021

1aME C25
METROLOGY AND INSTRUMENTATION LAB
Irstruction dHours per waek
Duration of SEE 3 Hours
SEE Blktarks
CIE 25 barks
Credils 1.5
Oibjectives

1, To ehoesa the proper measuring Instrument for the preciss measurement of length, height and
diamatar.

2 To classily the diferent measunng instuments used for the angular measurement,

3 To develop gear & screw thread perameters using optical projector and tool friakoer's
MiCrOSCOpe,

4. To analyze the imis, fits and tolerances for selection and design of gauges.

5. To determine the working principles in the measurement of Flatness, Roundness and Surface
raughness.

Outcomes: Al the aend of the courss, the studenis are able to

1, Measure the linsar dimansion by using appropriate method & device {BL-3}

2. Demonstrate the knowledge of angular measuramentsand use measufing insiruments as per
riguiemants. {BL-Z)

3. Datermine the gear and screw thread parameters using profile projector and taal makers®
MicrosCope. (BL-3)

4, Design and test plain limit gauges for a given specimen. (BL-3)

5. Evaluate and estimate the measurament of fiatness, roundness and surlace rsughness. (BL-5)

Expariments:
1. Measurernaiit with inside, oulside and desth micrometans,
7. Maasurement with height gauges, Palght msasiers.
3, Messurement of linger and anzular dimessions with Toal maker's mizroseope ~ diameter of thin
wire and
single point culting tool angle.
4, Messurement with dial indicater and ks calibration.
5, Measurement of angles with sine bar and dinomeders.
. Measurarment of reundness emars with bench centars,
“NMeasurement of flainesa arrors of a surface plate with precisian spirit laval.
B, Measurement with optical profile projector.
0. Design of plegand snap gauges for a given companent,
40, Surface roughness measurement by Taylor Bobsoa -Talysur,
11, Measurement of gear toath thickness by gear tocth varnler.
12. Displacement maasuramant wih LVOT,
13. Analyze, assess, measurs and dosument all Measuring attributes of & selected  component by
using
appropriste metheds and devicos.

N::ue:l..ﬁtumm should complete @ minimum of 10 experiments including experiment numbar 13
which is
COMpUISOry.

Text Books:
1. R.E. Jain, “Engineering Metralogy”, K hanna Publications, 199,
2. Daeblin, "Meazurement Systems Application and Design®, ThIH, §de, 2004
3. Beckwith, Buck, Lienhard, "Mechanizal Measarements*, PEA, 2rd Indian Repnnt, 2041,

f

PROF ¥}
Depariment of Mochanical Engigeariag
Chattatya Bnarathi Institetn of Techhology (A}
Gandigel, Hyder=hed- 500 075, Tetangann

Suggesied Reading:



1. RepaRajendra,” Principles of Engineenng Matrology®, Jaico Publishing House, Mumbai, 2008.
% BC. Makrak KK Chaudhary , *Instrumentation Measuremant and Analysis”, /e, McGraw-Hil,

20144 .
(

PROF & HEAD

Department of Mechanicel Engiagering
Lhaitanya Diverainl Istede of Tichoniogy (A)
Gandipet, Hyoer aizd-500 079, Telangana
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IKPE C12
ADDITIVE MANUFACTURING LAB
Instraction 2 Huws per woek
Duration of Semester End Examination 7 Hmrs
SEE 35 Mads
CIE 15 Marks
Credits l
Dhjectives:
The ohpectves of the couse ane
L. To lniroduce 1o the stidents the additive manufactocng machines
3. To imygpast knowledge shos various materizls used for Sie digital fabrication
3. To demonstrate @pid tooling comept
4. Todemonstrate =verse engincering process
5. Toimpast knowledge about tool puth geirstion

Ol mimes:
At the end of the course, 8 student will be oble 3
I. Generote teal path data fior any composent using slicing sofbwire
3. Compere differeat Additive mamfotuing processcs and select @ aubtmctive o an AM process fora
particulsr application for product development of engineering components
3 Use different post processing technigues to enhancs the somponznt after fabricalion
4, Generate STL fike from digital data inpu
5. Operate themselves the 3d printing saachine.

List of the Experiments
I. Introdwetion ta RP machine, Machize Specificatlons, Materiuls,
7. Review of modeling of resin and metnl parts in cad software.
3. STL file Generation . Slicing of STL filez. Cbsining the tool path data and sending it o [KF Machmes
4. 3d printing of jigs. fxmures and other manufbcnmng tools
5. 3d printing of batde die
-6 Probtepieg of peol engine Connecting tod
7. Fabricaticn of Components of Serzw jack and assembling thee
B Deiemstrabion of working of Steves lithography machine
9, Removing the supports & pos processing (clenning the gufaces) Pt curing of fabrieated resin parts
10, Reverse engincering: from scanner o mude| validation {solid works)-

Text Hoaks:
l. Gibson. DW, Rosen ond B.Stucker; *Additive manufacturing nacthodologies Rapid protetyping 1o
direct digital mawdnoring =, Springer, 2010,
3 Chee Kai Chiza, Kah Fai Leeng “3D printing and additive marmfacruring : prineiples and application
of mipid profetyping” e,
1, PE. Venuvised, Mo, W, “Rapid prototyping — Leser based and other iechnalogies”™, Kluwer , 2004

Supzested Reading: .
L. Jacob, Paul. “Rapid tooling - Techaologies and isdusiral applicasions™,
2 Andress Gebhmndt, “Undestanding & dditive Munufocturing”, Hanses, 2002
1. Alsin Rmard, Gemwges Tallinnder, “Additive Mamifactueing™, Wilsy, 2014.

PROFE & HEAD
Department of Maehanicil Engineering

Charkanya Bhasathi instituts of T I
Gandipet, Hyderahad-500 nrmn
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FRFELCT
PROJECT: PART - |

Instruction 4 Howrs per wesk
Duration of 5EE o

fE ML

CIE 50 harks

Credits ?

Objecthma; The objectivacf Project Fart -1 k& to anable the studunt take up investigative study in the broad feld
af Engmeering | Technology, either fully theorstical/prectical or imoalving both theoretical and practiced wark
o be assigned by the Departmant on an indhidusd basls or twofthree students in a groug, under theguidance
of 2 superdcer. This |5 expected to pravide o geod iniliatian for the Siidantis) towards RED.

QOutcomeas: At the end of the course, the students ane able o
1, Identify a tople in edvancsd ereas of Mechanical / allisd fields of Engineering, (pL-1)

3. Review lireranuee fo identifs the gaps, define the ohjectives and scope of the work.  (BL-2)
3, Generateinnovative deas for socetal benefit end Nation bullding. (aL-g)
& Dawlap prototypes/models, experimnents] sefup and softuane systems naceitary taomeet 1he
phjectivas (BL-&)
5. Prepare a techpica raport and presant befora tha departmantzl commiitas {BL-5
The work shall inclwde:

L. Burvey ond study of puhlisled literamire on the asrgred topic

2, Working out a prelimmary Approach o the Problem relading to ihe assipned dopic.

3. Copducting preliminary AnslysiModelfingSimulationExper mentDiesi pnFeasibiliny.
4 Preparing o Writen Report on the Soudy condvared fior Prescniation io the Department.
5. Final Seminar, ag oral Preseatation before a deparmmental Comiitiee,

Guidelines for the award of marks:

Evaluation by | Maximom Marks Evatuation Criterin | Parumeter
20 FProjeci Siuihis | Beview
Supervisor

[ Repor

5 Relevunce of ilve Topic

5 FPT Preparation

Dém - Presentasion
5 Cluestion and Answers
o Repon Prepuraton
PRO FEI EAD

Departmeat of Meshanical Enginearing
Chaltznya Bharaid lesute of Taconalagy (A)
Gandipel, Hyderahad: 500 075, Talangsma
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TREC O
REMOTE SENSING AND GIS (Dpen Elmctive —11)
Instrociaan 3 Hours per week
Duration of Semegter End Exzminafion 3 Howrs
SEE T Wlarks
ClE A% Marks
Credits 3
Course Dijectives:

This course aims k5!
I. Explain the fundementsl cancepts aof remote sensing and digial maging tclinigues
3 adake the siudents 1o undesstand the principles of therral asd micrevwae remole Sensing-
3, Make the sadents nnderstand the significance af (GGIS and the process ol GIS.

Course Ouieomes:
Upon compiletion of this coumse, studeats will be able tn:
1. Understand the fandamental concepts of remate sensing.
2. Amalyse ypes of remote sensing and digital imnging technicues,
1. Analyze the hyperspecral innging and thermal einote ssesing teclnicaes,
4, Apply Migrowsve remote sensing techniques
5 Understand GIS dats models and carryoud geospatinl analysis.

UMIT-1

Concept of Renwie Seasing: Remote sensing definition, damn, process, EM bands used in remobe EETIING.

Iuternctions and resonding of energy: interaction with atmesphers, interaction with exth sarface features {soil,
wmaler, vegetation), réconding of eaergy by sensors, Transmission, reception nad processing, Linege inlerpretation

and annlysis, Applications, Advaniages and Emitations of Rerooie sensing, Orbin of Remate seosing satellited,

Inifan remelc sensing sawllites.

UNIT-TL
Digital Imaging: Types of Renote sensing, Ssisor resolutions, [igital Image, Sensor components, Prinaple
of 2 long track and across-track scanning, Hyperspeciral lmaging, Thermal Remoe Szusng.

UNIT-IN

Microwave Remate Sensingg Active and Passive Miccowwve Ruonis Sepsing, Radar Limaging:  Key
; t= of imnging radar, viewing geometry, spatiol resalution, principle of RAR, SAR and. (heir range
resalition. Satcllite Radar Imaging, Phetogrammetry: definition ard process, phomgrammelry aod LIDAR,
mdnrgrameiry,

UNIT-I¥ =
Comcept of Geegraphie Inforusation Systems: Key eomponents of GIS, joining spatisl and attribute daca,
famceions, advantages and applieations of G1S, Spatial dta model, Raster data miolel, Yector date modeal.

UNIT-V
Froeess of GIS and Geoaspatial analyss: Datn sourcas, encoding raster da, encoding vector dats, Encodig
‘atiribite dats, linking spatial and stinbue dui Ciocapaiial doia onalysis methods database query, geaspalinl
measusement, owerlay operations, network  analysis snd surface analysis. Imegeation of 1% and remate
REMSINE.
Text Bonks:

[, BasudebDBhain, “Remoie Seasing and GIS", e, Oxfird University Press. 2012,

z uu%ruk and Kiefer LW, “Remole Secsing and Image Interpretation”, 6'e, Joha Wilsy &

Sans. *

Suggested Reading
I. James B. Campbell and Rapdolph B Wiynine, “troduction to Remote Seiving”, the Guilford Fress,
k.

3 Michsel M Debers, “Fundamentzls of GI5", 3fe, JTohn Whiley, 208,
; PROFESS
epartmenl of MedidH
Chaitanya Bharaey Instilute of Ty e
Gandipet, Hyderabad-500 075. Tatan

)
Al
Fanz
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18MT D
APPLIED OPERATIONS RESEARCH (Open Elective = 11)
Testrsction 3 Hours per week
Durption of Semeder End Examinaton 3 Hows
SEE 0 Marks
CIE 30 Marks
Credils i
D jectives:

1, Tdentifying and develop Operations Rescarch Madels from the verbal deseriprion ol real system

2. Able to learn different tclhmiques to get oplimum solwtien LEE.

1 Able tovmderstand the Mathematical tols that s peaded i enlve oplirnization protien,

4 Able o wwlyse the resulis of the different real workd probiems,

5. able to formulnte the problems and aolve sitotion usiog dynamic programming preblem technique

Onutesmes: I the successfil cempletion of this courss, ihe stadent skall be able o
1. Diefine and formslate LPP and appreciate their Timitations,
2 Soive the problem using diffevent optimization fechnivpes,
1 Salve the problem of wansporting the products fom origins distination with lens! cost
4, Convertand selve the practical situaticns into Dynamie programming prablemn.
5 dentifving tie resources regmired for o project aad generats 3 plan and work sehedile

UNIT-1

Introduction to Operations Research: Basics definition, scops, ahjectives, phases, models and limitatioas af
Operations Research, Liar Programming Probiem Farmulation of LPP, Gruphical sclution of LPP, Simjlex
Method, Astificial varishles, big-M method.

UNIT-11

Transportation Problems: Fofmulation. solition. unbalanced transporiation problems, finding basle fessible
sobstions-Narthwest corner e, least cost method and Virgel's approximatiors wethed, Dptimality -tesi The
sepping stone method and MODT methed,

UNIT-1IL
Assignmeat Model: Formmlatos, Humgaian meethod for pptimal golution, sobving dnbalancsd problam,
Travelmg salesman problem and sssignment problem

UMIT IV
Sequencing Models: Solution of scquencing problem-processing n jobs through 2 hsicliEes-paoceasing n jobs
hpoush 3 Machines-proesing 2 johs through m machizes-processing o jolbs hrowgs = machinesk

LNIT-V

Dynamic Programming: Characteristics of dynemie programming, Dynaoic programming approach for
prority manzgement enplolinent smoothenicg, capital budgeting, stage soach/shortest peth. cargn lnadieg and
Relishility problems,

Text Books:
I, I Saskaralyer, “Opemtions Rescarch”, Tats MeGrow-Hill, 2008,
2 AMMammjan, PBalssohormi, A Tomileras. "Operalions Research™, Pearson Educatrons, 20405,

Soggestcd Reading:
1. 1K Sharna, “Opemtions Research Theory & Applications”, e, Macmillan India Lid, 2007.
3. PR Gupta and D5 Hira, “Operations Research”, §.Chanddr Co, 2007

PROFE HEAD
Depariment of Mechanical Enainearing
Chafanya Bharathl lnstitute of Tuchnalagy i)
Gandipel, Hyderabad-50¢ 075, Telangana
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THEE Ok
ENERGY AUDMITING {Open Elective —11)
In=irustion 3 Hours per week
Duratan of Semester End Txamiation 3 Hoom
SEE 70 Marks
CIE 30 Marks
Credis 3
Cjectives:

1. To know the copcepl of Escrgy auditing
2, Tounderstand the formulation of efficiensy for vuricus engineanng systems
3. To explore the different ways 1o design varives lechoologies for efficicn! enginesring syslens.

Outeomes: After completion of this course; shxlents will be able fo;

Know the curnent susrgy seeneio and importance of energy sudding.

Tnderstand the concepls of enemgy awditing.

Ewalunie ihe performance of expsling engigeenng systems

Explore the methads of mnproving energy efficieney in difflerent engincering systenis
Dresign different energy efficient devicsr

=

TNIT-1

Basits of Enerpy and ks varlows forms Overview of engincering. slements Solor energy. eleciricity
genertion meshods nsing solar snermy, M cell slements of wimd enerpy. elecideity gemeration using wind
emeriy, elemeats of hio energy. bio mas energy comdervation, elements of peothermal energy. soumes of
peothermal edergy. sonrces of chemical enerpy. el cells, Epergy Sceraria in India

UMNIT-10

Encrgy Auditing:1: Introduction: Need for eneigy audis, directionms for the study of energy suditmi

inglusiors fov coeigy-auditing, types of enesgy audit; preliminary audit, peneraliming audit, iovestment-grade’
esive undit. Mingor snergy consarmg equipments and syatems. enerry audit tcam. energy andifing

methodeiogy: preliminary and detailed, Process low diagrm, energy audit report formal

UNIT-1I

Energy Auditing-2 For Buildings: Energy audiling insiniments, cnengy elficiency, energy muditing lu
buildings: stages in programs, serveying, measwements and medsl aualysis. Feargy awddit farm of cornmerzial
bl Idings, clescklsd for energy seveng monsiecs

UNIT -1V

Energy Effichent Technologics-I: Tmportance of ciergy efficiency lor engincers. Frergy cfficicnt techonhgy
i mechanicn] engineering: Heafing, venlilation and air-conditioning, boiler and s distribation. systsms
Enengy efficient technabogy in civil engineering: fiture of reads. harnesing read ard tanspost infiastnichure;

UNIT-¥

Energy Efficient Technelogios-10: Ensrgy efficient technslogy i checirical enghieering: Elscticity billing,
clesirical Joad management and maximion demand coniral, powes factor anprovement and ifs benefil, selection
and locstion of sapacitors: Energy efficient technology in chewical engincering: green clwanistry., low carben
coments reeyeling papes

Test Books!
1, Umesh Rnthore, energy manmgensns, Kataria publications, Ind ediitea, 2014
3. Chaide hooks for Mational Cedification Examination for Energy Manager / Energy Auditces Book-1,
Cleneral Aspects
3 Hurgroves, K. Gockowiak, K., Wilson, K., Lawry, N,, and Desha, T, (2014) An Overview of Evergy
Efficicucy Opportunities in Meckanicalciviliebectrcalichemicsl Enginesring, The Univessy of
Adelaide and Quzenslimd University of Technology.

Snprested reading: i I %’/
I Sugcess stories of Eocrgy Conservation by BEE, New Tieihi |:wm-.-.bﬂu-|m]|6éu|f O B R HEAD
= partment of Machanicsl Englesering
:I]B WIW i‘lﬂ'uh | “ w
hmu| lﬂ'ﬁr‘h‘.d_m 075, Tllﬂ:l'l-ﬂ-ﬂi



\ith Effisct from the Acadenis Year 2021-2022

18C5007
BASICS OF CYBER SECURITY
(Open Elective)
Insinsstion % Hours per week
Dhuigation of Ead Exaninilion 3 Hionars
Gemester End Examination T Miarks
CIE a0 Marks
Credits 3

Pre-requisites: Operating System, Computer Metwosk, Cryptogmphy.
Course Objectives: The main objectives of this course are
|, To ldentify wod presenl indivitors that o eybeerinse his accurred ond undemstund methods and tooks used in
cybencrimes.

3. To collect, Process, Aualyze and Present Computer Farensics Evidence.
3. Tousderstand the legal perspectives and Orgsaizational implications af Cyber Secunty

Outeomes: U Successiil completion af this cowrse. srudent will be able 1o

{. Lisnbe dilleram 1ypes of eyhererimes and analyze fegal frmeworks to bandle eybererimes.

2. Tdentify the Tooks and Methods wsed in cybererimes.

3. Anulyze md resolve cyiber securily issues and Jaws govem ing Cyberspace.

4. Deseribe the need of Digatal Furensies and the importance of digital evidence in prosecution

s, Tntegwet U commercial activities in the evenl of significant information security incidests in the
Organizaiion.

6. Discuss the vulnerabilities m networking protoculs and their mitigation techniques.

UNIT -1

Introduction v Cyber Crime: Cyber Crime: Definition and Origins of e Wird, Cyber erime and Informatian
Security. Clossification of Cyber Crimes, Cyber Crime: The Legal Perspective, Cyber Cnme: An Indian
Perspective, A Glubal Parspactive of Cyber Critme.

UNIT - 11

Cyber Offenses Insroduction, How Criminals plin the Attacks. Socinl Engineering. Cyber stalking, Cyber cafe
and Cybererimes. Bomiets: The Fiel Tor Cybercrime, Attnck Veetor.

Tocls ad Melhods. Used 1o Cyberiinie: Introdiciion, Proxy Servers and Aronyimizers, Phishing, Password
Cracking. Keyioggers and Spywares. Vinis and Worms, Trojan Herse and Backdoars. Seganography. DoS and
DDaS atlacks, SQL Injection, Bufler Cverflow.

LNIT - H1

Cyber Securily: The Legal Perspectives: Cyber Crime and the Legal Londscaps around. the Woald, Need of
Cyber laws: the lndian Conicil The Indiao 1T Act, Challenges to-Indian Law and Cyber Crime Scenarie, in
India, Digital Signatires and the Indian 1T Act, Cyber Crime and Punishment, Cyber Eaw, Technology and

Students The Indian Scenatio. g
PROFESSOR & HEAD

Departmeni ol Meck

! anital Engin

gn::my: Bharaihl insttuly nmmuz:;mq
Ipet, Hyderabad-500 075, Telangany
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LMNIT = IV

Understanding Cyber Forensics: introduction [Digital Foresisics Science, Weed for Computer Forensics, Cyber
Forensies and Diigital Evidence, Forengics Analysis of Email, Digital Forensits Life Cycle, Chain of Custady
Concept, Metwork Fol ensics, Approaching & Cyber Forensics [nvestigation, Challenges in Compuier Forensics.

UNIT-V
Cyber Security: Organizational Implicatons lniroduction, Cost of Cybercrimes and 1PR issues, Web threats for
Organizations, Security and Privacy Implications, Social media marketing: Security Risks and Perils for

Organizatians, Social Computing and the assnciaied challenges for Drganizations.

Text Books:

|, Sunit Belpre and Nina Godbole, “Cybet Securily, Understanding Cyber Crimes, Computer Forensics And
Legal Perspectives”, Wiley India Pyt.Lid, 2011,
9 Kevin Mandia, Chris Prosise, sincident Response and computer forensics™, Tatn MeGraw Hill, 2006,

Suggested Reading:

|, Alfred Basia, Nadine Basta, Mary Brown, Revinder Kumaor, “Cyber Security and Cyber Laws", Paperback —
18,

2. Mark F Grady, Fransesco Parisi, “The Law and Economics of Cyber Security”, Cambridge university press.
204

Oipline Resourees:

L. htps:!a‘nw.ﬂdx.ﬂrgfhmcybﬂsuwlt:.-
2. I:lt'lpd'_l'.l'l.\"-'r'r'-'.l:wrﬂm.mﬁftnurus?qum-:ﬁzﬂ-ﬂﬂsﬁ;llﬁty |
i hnps:ffswnyatn.gua.lnfwwmuzqﬂ:ar-hw [
PROF EP-_E' _
pepartment of Mechanical Engingering
Crasitanya Bhasathi instiute of Tachnalogy (K)
Gandipet, Hﬂmlml-—&l:ﬂ (75, Telangana
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1AEC DHI5
MEMS AND ITS APPLICATIONS
{Open Elective]
Tn=ruicti=n 1 L Houss per week
Dugation of 3EE 3 Hours
sEE 0 Blaakes
CIE 30 Marks
Credits 3
Course Ohjectives:

This course ais Lo:

1. Provide knowledge of sembconduciors, Varkews materinls wed for MEMS.
3. lotroduce various Electrostatic and Thermil Sensors and Aciotors.
3. Educate on the applications of MEMS (o various disciplines.

Course Quicomes:
Upoa completion af this SOUEE. sudents will be able to:

Understand varisus materials used for MEMS.

Dresign the meicm devices amdl swsienys using e WEWS fabncation prodEss.
Anglyze the opcration aof different Sensors and Aciualors.

fiterpret e micre devices and systems using Polymer MEMs.

Apply different MEMS devices in various disciplines.

Nl

UNIT-1

nivodiction: Tle Hiswsy of MEMS Development, The Intinsic Characteristics of MEMS: Miniaturization,
Microslestronics Integrafion. Parallel Fahrcation with Preeision, Devices: Sensors and AcTutors- Energy
Domains and  Transducers. Sensors Considerations, Sensor Maise and Design Complexity: Actuisters
Conshdermiiogs.

UmIT-11
Introduction 1o o Fabriention: Overfiew of Micre fabdication, Overview of Prequenty vsed Micro
fabrication Pm&m-{'humlfmdgmﬁw. Thin Filin D:u::umpnsi.liun.]'}ﬁmml Oxidation of Silicon, Wet Fching.

Silicon Anisotropic Etching. Plasma Etching and Reactive Etching. Doping. Wafer Dieing, Wafer Bonding,

Microelecironics Fabrication Process Flow, Silicon based MEMS Processes, Peckaging and Irtegration, Frocess
Selection and Design,

UNIT- 1
Elcctegstatic Seasing and Acfuation: Tntroduction 10 Elecimsintic Scnsors - Aciuators. Pagallel Plate
Capacitor, Applisations of Patallel Plate Capacitors, Interdigitated Finger Capacitars, Applications of Combo
Dirive Devices: lncrtia Senseds, Actuuters. Thermal Sensing and Actuation: Introduction to Themmal Sensors,
Thermal Actuators, Fundamenials of Thermal Transfer, Sensors and Actualors Hased on Therml Expansion,
Thegmal Couples. Thermal Resisiors, Applications- lrerti Qensors, Flow Sensors, Infrared 5‘3‘?‘:‘;

|

PROFES E HEAD
Department of Mechenical Enginaering
Chaftanya Bharathl irstitute of Technology {A)
fiandipe, Hyderabad-500 075, Talangana
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UMIT- 1V

Plezn resistive Sensors: Origin and Expression of Pelzn resistivity, Piezo resistive Sensor Materials: Metal
Gersin Gaupes, Single crystal Silican, Polycrystallins Sillcon, Applications of Piezo resistive Sensors: Inertial
serdors, Prossune Bensors. Tactile Sensors, flow Sensors, Piesoeleciric. Sensors: Introduction, Properiies of
Pieznelectric Materials, Applications- Inestia Sensors, Acoustic Sensors, Tactile Sensors, Flow Sensors,

LUNIT= ¥

Polymer MEMS: inroduction, Palymers in MEMS- Palyimide, SU-8, Liquid . Crystal Polymer(LCP),
Represenlative Applications- Accelerption Sensors, Prassure Sepsors, Flow Sensors, Tactile Sensors, Case
Sudies of Selectzd MEMS Producis: Blood Pressure (BF) Sensar, Microphane, Acceleration Sensor and Gyros.

Text Bookst

{. Chang Liu, “Foundations of MEMS", 2/e, Pearson Education Ine., 2012,
9. Tai Fan Hau, "MEMS & Micro Fystems Design and Manufactere”, Tata Melraw Hill, 2002

Refercnes Boolks:

1. P, Rai Cheudary, “MEMS and MEMS Technology and Applations”, PHI publications, 2009,
3 Mohamed Gad-el-Hak, “The MEMS Handhook'”, CRC press, 2001,

l

PROFESSOR & HEAD
‘epartment of Mechanical Enginesring
ce13nya Bharaihi instiute of Tachnelogy $4)
cained, Hyder abad-500 075, Tolnmgand
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1HEG Ol

TECHNICAL WRITING SKILLS
{Dpen Elective)
[ngtrscrion 1 Hours pes week
Durstion of SEE % Hours
SEE G0 mrkos
CI1E 40 muorks
Credits 3

Objectives | The course will introdece the students to:

1. Process of communteation s chaniels of eonumnisation in geperal snd technical wriling.
7 Technical Wraling and o comtextua] use of tochnolopy specific words.

3. Business letters and iechaical articles.

4. Technical peports aud technbenl proposuls.

5. Transferring dota from verbal 1o graphic and vice verss and (naking technical prosentations.

Outcomes ; After suecessiul completion of the course students are able (o

|, Understand the clinanels of comimunication and define paiure and aspects of Technical commEnEEaEK

7. Compane and contrast wechnical communication to that of general eommunication while ConsLrctig eme
free senlences applying features of technical writing.

3. Andlyze dara, drow inberences 1o write Tournal orticles and conlerence papers and to compose busingss
fetters.

4. Evaluate dats to drft rechnical repors and technical proposals

5. Designa technical presentaion by understanding the nuances of presentation skills and also transfier data
from verbal to graphic and vice versa.

Umit§

Communication — Nanee and process.

Channeds of Communication — Dewpward, upward and horzontal and lateral copumunication; Barriers 10
communEcalion.

Technical Communication — Definition ; oral ad wnoiten comrnication. Tipartance and need for Technical
sompumication.  Mature of Techmical Comimunication; Aspects ond forms of Techaical communication.
Technical compunication Skills _ Listening, Speaking. Reading & Writing.

Unit 11
Technical Writing — Technigues of writing.. . Selestion of wosds and. pheases 10 sechaical woting. Differences

between techaical writing and general wriling- Absirnct amd speeific words: Seatenee strwchsre and requisiles of
sentence constructmn. Paragraph bength and striefure.

Unit 111

Business correspundence — Sales leters. Letiers of Quotatton; Claim and Adjustment Jeters.

Technieal Artiche. Mature, significance and types of technical articles. Writing an abstract Journal articles and
Conference papers, Elements of technical articles.

Unit 1V
Technical Reports - Types, sigrmi ficuned, stpbe e, Style and writing of reports. Rodtine reports Project reports,
Techmical Propasals - Definition. Lypes, characteristics. stractre apd significance.
Unit ¥ d
Information Transter = Ciraphic to verbal {(writiew) and verbnl o grapiuc.
Technical Prasentations | Important aspects of eral and vistul prescniations.
Déid FRC:FESSGH & HEAD
rtment of Machanical Enplaeerin
Chaitanya Bharathl instituts mmi,m.ﬂ
Gandipet, Hyderabad-500 075, Talangana
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Text Boolk
I, Meenakshi Raman & Sangcela Sharma, “Technical Communicativas-Principles and Practice™, Oncford
University Pres, Sscond Edition, 2012.
on™, Taia McGraw Hill Education Pvt Lid, 2012

2, LM Ashrafl Rizvi, wp [fective Technieal Communicat

suggested Reading :

| Kavlia Tyagl & Padma Mista,
7 R.C Sharma & Krishes Mohan,

2003

“Rasic Techabeal Communleation™, PHI Learning Pwt Lid, 2012
wBusiness Correspondence and Report Writing”, Tata McGraw Hill

Web Resources:

1. huipsz/onlinecourses.n plelac.infmocl §_mgl 3 praview
1 httpa-.ﬂ'ww.tzi:hnh:al-wrlﬂng-lr:ininn-and-mrtil'i:alinl.mnﬂ
3 htlps:.l'.l‘ntad:m:r.whalﬂx.mm.*tulmiuul-wrilingdh'ﬂﬁ i

¥

PROFESSOR & HEAD
Degariment of Mechanical Enginsering
Ghatanya Bharathi instiute of Tachnoiogy (Al
Gandipet, Hyderabed-500 075, Takzngans
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15BT 001
BASICS OF BIOLOGY
{Open El=etive-1)
Insiruction 3L HoursperWeek
DuationafSEE FHous
2EE ToMack=
CIE F0b ks
Cretlids 1

Course Objectives; This couse aims 1o

| lmpart knawledge of origin and evolution of bioleaizal organisms.

3. Understand the stracture and functions of humanorgan systems.

1 Understand theprinciples beliind medicaldevices for dingnosis of human health and eovisomment protection.
4. Give an insight of biokgial information, rell ionship and genome sequencing ol varkows QTEANESTS.

Caurse Owuteomes: Alkrte completion of this course, ihe student will be able o

I. Explain the theories ol ongin and gvolution of life.

2. hescribe the anatomical Siuchun: and physiokgical flncticns of thelman orgn Syslems,

3. Outline the priveiple and applications of medicnl devizes.

4. Discussthe teclnology aclvancenents in improving lumse fiealth and envimomeant

5, Explan the biological i nfonmation, sequencing Lo evolutionary relntionship among OrgAnIEmE.

UNIT-1

Intmnhl.'liuutnEiuhm':'I:Iasmn-JJ‘-r'st:mE]a]ug:luqvmnmwlﬁinlugi::ni Geience and Historical developmenis.
Dypigin of Life. UreyMillerExperment. Spontancaus Generation Theory: Three Domains of Life: Principle
and Appilmtimmuﬂdicmmpﬁ Liﬂﬂu:[E.kfmnﬁaiicmmnpuj.Pm!uqm:icatd Eukaryotic Cell-Struciure and
their differences.

UNIT-11

Hummnrg:m:-'h'tumsundﬂld.rl'un-r.llnns 1 Trohaction o VIO GN§UL Syskans of lumanbody and their fianctions:
El.;demlﬁ;..-mm-Bnn:s.T:mh:uJ..igamm:.plirmiplﬁ-.mdu;lpﬁnnlimsj.ulr.nﬂ replicement; Newvous  Sysem
Structre ol Brain, Spinal Cord, Meuren, Neurotmpsiitters, Synapse Alzheime's-
nﬂ:mﬂy,pﬁmi[ﬂmnﬂu,-mklcnﬂnm nIlnmgingTudm'H.]uh‘lCT&M]Hﬂ-ﬂnru-}:CiTnﬂainT}'S-]ﬁmn-HmHELrutm'Emd
functions. prnciple aod applications of candiae devices (Stent 2 Pacermaker]. Astificial bearl. blood

camponents and LYPIng. hnginoe yiomeler.

UMIT-1011

Hnul:w\ﬂ:tlnm!.':i.n.:iFHnl.:tium.-'ll:H-;ﬂpimm}'ﬂy'xlmerungﬂ.lm:lurmm Ranecticn, principhe and apphcations of
Peak ka-hl-:mr.EL‘ML‘HE.:u..lrnEmp-m:tl Mumbrane Oxysenation; Exgretory Syslerim-Kidney structure aod
function, principleandappl is.-:nHun:m!'l.}i'.||3,-'ﬁi5:F'n.1m'|alldiuglk:!ii:thsistnﬂrcpmdu:li'-.r-: techniquies- 1WF Surmogacy.

UNIT-IV

Medical Biatechnalogy and Bioremediation: Cells of lmmuns System, Efiwlogy of cuncer. Cancer treatment
(Rudintion Thempy); Stem Colls and it Clinieil wpphcations: Sealfolds pnd 30 printing of ongans; Bio srnsors
and their applications; Parls of Bioresctor and it types: Bioremediation.

UNIT-V

Bininformaties; Mucleie aeid composition. Genetie Code, Aming aciil, Polypeptide, Levels of profein
siructure. Howobog, Orholog and Parabog, Phylogenetics, Genorie Sequencing. Human GienoneProject, Bext
enerEion seC g

PROFESS EAD
pepartment of W echanical Engingaring
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TextBooks

L]
.

Cmphell,ﬂ-ﬂ-,ﬂm:B.J.B.,Un}',Li.ua, Clin.M,L...U-'us=nmn.5.A-.Mm'5hy,F.‘u'Jacksm,R_B. “Biology: A
Global Approach™, 11th edition,Pearson Educatioalid. X017

Shier, David, Butler Jackie, uwis.ﬁi:ki,"Halu'ﬂaumanammy&?h;.ﬁulnm“. 3" eclition, MeGrawHilI2017.
Dubey BC * A Text book of Bivtechnokogy™ = Edition, & Chand and Company limited, 2014.

Bernard R, Glick, T. L. Delovilch, Cheryl L, Patten, “Medical Biotechnology”, 18t edition,

ASMPress, 2014,
I__.---"
l
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18CE 002
DISASTER MTTIGATION AND M ANAGEMENT (M)
{Open Elective)
Insructicat 3 L Hours per Week
End Frxamipation 3 Hows
Bemester End Examination 70 Wlarks
Coatinnaus Inemal Evaloalian 30 harks
Cpedits 3

Course Objectives: This course a1ms to,

1. Equip the sudents with the baske knowledge of lazards, dissters, riskcs and vulnersbilitics.

2. Tmpart knowledge in students aboul the nutune, CIUSES, consequences and mitigation measULEs of the various
Hydro-meteoralogical disasiets.

3 Iptroduce the concepts of causes, CoIsEpICates and mitigntion measures of e vasious Geographical disasters.

4. Enahile the stuchents (o undeystand risks, villnemmbilities and human ermors associated with luman induced disaslers.

5. Equip the students witl the knowkedge ol the impacts oF disaster. chronological phases in & disaster management
eycle and io creale pWarcHess abauat (e disaster manageien framework and legislations in the context of Central
and State Level Avrlhorities

Course Outeomes: Lipen cantpletion of this course, the student will be able o,

| Wentity and woderstand he fundomental terminologies in disaster management.

2. Distinguish belwezn the Hydre-metearological disasters apd apply the concepls of strwetural and pon- structural
gitigation measures.

3. Categorize different Greographiical Disasters and apply the knowledge i wiilizing the eacly wariing systems.

4. Analyze varions el nismis and consequences of human induced disastes.

5, Develop an aWirensss of disaster ranagemsnt phascs s Tormulsting effective disaster manzgement plans, ability
w0 undersinnd vorious participaony soles of stakeholders- Central and Suate Government bodies at different levels.

UNIT-1t

Introduction: Basic definitions- Hazard, Disaster, Vulnerability, Risk. Resillence, Mitigation, Management;
classification of types of disusier- Matural and manmade; Introdastion i Disaster management cyele; Inernaticmal
Decade for natural dissster peduction (JDRDR): Inernational strategy for disaster reduction (ISDIR), Mational disastes
miankgement autharity (HOBLA).

UMIT-11:

Matural Disasters:

Hydre metenrelogical disasters:

Camses, Early waming systems= monitoring and managemeat. structugal and nom-structural MEASLAES for floods.
drought and Tropical cyclones: Applicatiens. Case studies relaled to varous hydrﬂ-m:leamluginaldimm

NI I
Cengraphical based disasters: Canses, roning, Eacly woming systems- monitoring end manigement. girwctaral and
pon-atniciumal NiNEaLion PeIsEes for earthouakes, tsunami, lpndslides. avalanches and b fires, Case snadies

pelated 1o vArimis sepgrapbical hased disasiers. |

Al
PROFESSOR & HEAD
Eepartment of Mechanical Enginearing
Raftanya Eharainl institute of Technatagy [A)
Gandipet, Hyderabad- 500 075, Telangana



With Effect from the Academic Year 2021-2022

[MNIT- 1W:

Huoman Indaced Disasters: Chemical disaster- Uauses, impacts and mitigation measures for chemical accidents,
Ricks and control measupes in 8 chemical industry, chemical disaster manngement; Case studies retated to various
chemleal industrial hazards o Bhopal gas leakage; Management af chemical terrorism disasters and bialogical
disasters; Case stadies related tn power break downs, fire sccidents, traffic accidems, oil spills and stampedes,
building failure disastors,

UNIT-V:

Concept of Disaster lmpacts and Management:

Disaster impacis- environmental, physical, social, ecologicsl, economical, political, etc.; heslth, prycho-zocial issues;
demographic aspects, gender, g, special needs; hizard locations; global and national disaster trends; climate change
wrad urban disasters.

Disaster management cyche and [ts phases, risk analysis, vulperability and capacity assessment Post-disasier
erivironmental nesponse Water, canitation, food safety, waste managemant, disease control; Roles and respomsibilities
of govermnment, community, local institutions, NGOs and gther stakzholders; Policies and legislation for disaster risk
reduction, DRR programmes in india and the activities of National Disaster Management Authoriry.

Text Books:

1. Pradesp Sahni, “Disaster Risk feduction in South Asia®, Prentice Hall, 2003,
7. B. K. Singh, “Hanubook of Disaster Mamagenvent: Technigques & Guidelines™, Rajat Publication, 2008

Snggested Reading:

1. Ministry of Home Affairs, Governmenl of Tndis, “National Disaster Mansgement PFlan, Part Land 117,

2 K. K. Ghosh, "Disaster aManagement”, APH Publishing Corporation, 2006,

3, hrq::fhuww.indiaanvirnnmmpﬂml.mg,wﬂ |es/file\disaster management_indial.pdf

4, hﬂ‘p;'fww.ndmindin.nic.inf (Mational Disaster management in tndia, Ministry of Home Affuirs)

5 Hazards, Disasters and your CommUnty: A bookbet for students and the community, Ministry of Home AfFairs.

&. Dissster Medical Systems Guidelines, Emergency Medical Services Authority, State of Callfornis, EMSA po.214,
June 2003,

7. Inter Agency Sianding Committee (IASC) (Feb. 2007) 1ASC Guidelines on Mentzal Health and Psychosockal
Support in Emergency Setmings, Gendva: IASC.

8. hitps!/ndma_gov.in/ (Home page of National Disaster Managsment Autherity) /

PROFESSCOR & HEAD
pepartment ot Mechanical Engineering
Chattanya Ermnhklru.m'uumlcmhn [A)
Emﬂiul.ﬂjlllﬂlﬂ-ﬁw 175, Telangana



With effect from the academic year X120-2]

1REED 05 WASTE MANAGEMENT

Instruction 3 Howrs per week
Druration of Semester Exammation 3 Hours
semester End Examination 0 Marks

CIE 30 Marks
Credits 3

Canrse Objeciives:

. Ter Imbibe the concept of effective utilization of any scrap
2. To become familizr with the processes of all disciplines of engineering.
3. Ta leam the technique of connectivity from waste to utility,

Course Outcomas:
|. Understand the various processes involved in allied diseiplines of engineering
2, Infer the regulations of povernance in managing the wasts
3. Distinguish the nature of waste materials concemed to the particular branch of engineering
4. Explore the ways and means of disposal of waste material
3. Identify the remedies for the disposal of a selected huzardous waste material

UNIT-I

Intreduction to waste management: Relevant Regulations Municipal solid weste (management and handling)
rules; hazardous wiste (management and fandling) niles; biomedical waste handling rules; fly ash rules; recyeled
plastics usage rules; batteries (maragement and handling) rules. Municipal Solid Waste Management —
Fundamentais Sources; composition; gencration rates; collection of waste; separation, transfir and transport of
wise; treatment and disposal options,

UNIT-11

Hazardous Waste Management : Fundameotals Chasacterization of waste; compatibility and flammability of
chemicals; fate and irnsport of chemicals; health effects, Radinuctive Waste Management — Fundamentals Sources,
tnensures and health effects; nuclear power plants and fuel production; waste generation from nuclesr power plants;
dispozal opfions.

UNI-IN

Environmental Risk Assessment: Defining risk and environmental risk; methods of risk mssessment; case siudies,
Physicochemical Treatment of Solid and Hazardous Waste Chemical treatment processes for MSW (combustion.
stabilization and solidification of hazardous wastes); physicochemical processes for hazardous wastes (soil vapos
extraction, air siripping, chemical exidation); ground water contamination and remediation

UMNIT-1V

Biological Treatment: Solid and Hazardows Waste Compaesting: bioreactors; anacrobic decomposition of solid
waste; principles of biodegradation of toxic waste; inhibition; co-mefabolism; oxidative and reductive processes;
surry phase bioresctor; in-situ remediation.

UNIT-V

Land(ill design aspects: Landfill design for solid and hiazardous wastes; leachate collection and rermoval; Eandfill
Covers; ncineration

Text Books:
1, John Pichiel Waste Management Practices CRC Preas, Taylor and Francis (roup 2005,
2. LaGrega, M.D Buckingham P.L., and BEvans, J.C. Hazordous Wasts Management,
MeGraw Hill International Editions, New York, 1994
3. Richard J. Watts, Hazardous Wastes - Sources, Pothweays, Receptors Jobn Wilsy and
Sane, Mew York, 1997

Buggested Reading: B
1. Basics of Solid and Hazardous Waste Mgmt. Tech, by Kanti L.Shah 1999, Prentice H:H-El,ilr:,l;. B | prginaE
2. Solid and Hazardous Waste Management 2007 by 5.C Bhatia Atlantic Publishe St ;ﬁ
e qelalil
enatt it
TIEs B“ﬂ E‘""

Al et
r_-'-..al'“‘""i'"'I'"inllmI



1REC 007

With Effect from the Acndemic Year 2021-2022

SYSTEM AUTOMATION AND CONTROL

Trstruction
Ducaticn of SEE
SEE

C1E

Credits

Course Ohjeetivess This course aims 1o

{Open Elective)

3 L Hours per week
3 Howus

70 Marks

30 parks

Learn the concepts industrial control systems
2 Leam how to measure e physical

pariiueters i imclastry

1. Leam the applications of Robats in indusiry.

Course Outeomies: Alter comaleion of

I
2
3. Compare performan
4, Thusteate the vole of dignal e
5

UMIT-1

Introduction t Autematic Co
s imyplemme
Semsors: Se
couples.

ntral

UNIT-T1

Theory of Bleasurements: Measure

. Undepstand e features of warious piiom
. Defime and snnlyze various MREasUring
e of various contin
ounpulers in puomation.
. Diewelop various robot strucTures for di

this cotrse, students ane able 1
itic and process condrol sysicuis.,
parameters in he inchesicy.
Hers (P, PI, PL, and P10

fierent applicalions.

Systems: Purpose of Almomiatic Control,

. Introduetion 10 Automatic Control heaTy.
neor definition, Different ypes of Sensors: Motion,

Position, Foree, Level sensors

Resniution, Precision and repeatability.

Mensurement Teehniques
bridge balancs. Resistanee balaneed
ITEEITETTETLE

UNIT-101

Process Controllers:
PD. PL PID Controllers. Am
Contraller Hardware: Anulog au

UNIT-IV

Digital Computers #s Proces Controlle
compatter. fnformtion required by
daka, Digiml
Linear motion and ria

by the
outpas. CompuisT processing of
Aciuators; Electya mrechanical -
el

UNIT-V
Robats; What are mbats, Robots
Delivery, Disposal ansd ransport 5
shooting System fiilares; Pre

and Hardware: Typleal Seasor auipats,

What is & Comroller. uses of Controllers. Chpe
o aned Drigital mietheds of Control.
d Dhiginal Controlles.

and process Conirod sysloms.
ysheris, Sensing elaments, Enbot
[isninary steps and ofier troubleshootin

Wheatstone beidge, Varisble vo

looyp and closed loop Contral

psi Use by Dighal Computer for
e process, Computer Interfiee

Process control computer design, Computer
ry modion sobencids, DC molors,

Degrees of frecdom, Fm_n_ries

g aids, i

How an Industrial Control System

. and Thermo

ment zools and concepls. Sile factor, Linearity, accuracy, Range.

Bridge messurcneEnts: General equation for
liape bype measurenents, Frequency Lype

. propattional,

process control. Information required
clectronics, Digifal Compuier nput-

programming.

AC motars and Stepped

of thie futiee,

lsesifications and Applications. Trouble
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With Effect from the Academic Year 2021-2022

Text Books:
concepts and Hasdware®™, e, PHL, 1987.

1. Roaald P. Hanler, * pgmoanated procass control syEiems =
2 Momuan A. Anderson, | pstrumentation far process measurenent and Contral”, /e, CRC Fress, 2003,

Suggested Reading:

| KuoB. C,"Auomalic Cortrol Systems”, g* edition
2. AK Sawhpey."A course on Flectrical and Electronic Measurements and Instrumentation’.

PROFESSOR & HEFD
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18PE C14
TECHNICAL SEMINAR
Instruetion 2 Hours per wesk
Duzation of SEE —_—
SEE oris
CIE 50 Marks
Credits 1

Objective: The goal of a seminar 18 1o introduce students o eritical reading, understanding. sununanizing,
explaining and preparing report oa state of the ast topics in a broad area of his/her specialization.
Seminar iopiks may be chosen by the students with advice from the faculty members and the student

shall read further relevant articles in the domain.

Outcomes: At the end of the course, the students are able 1o

1. Identity the recent advanees i the field of engineering/technology. {BL-1)
2. Develop the skills and expertise in report writing. (BL-6)
3, Compile the content did prepare comprehensive report (BL-4)
4. Demoustrte skills required for preparation of a sechnical report. 1BL-3)
5. Presem technical know-how and professional skills before the committec., (BL-3)

The seminar must be clearly structured and the power point presentation shall includte following aspects:
1. Ipweduction 1o the field
2. Literature survey
3. Consolidation of available information
4. Summary and conclusions
§. References
Each student is required to:

|, Submit a one page synopsis of the seminar talk for display on the noticeboacd,
2. Deliver the seminar for 3 maximum deration of 30 minutes, where the
ion howd be for 20 minutes in PowerPoint, followed by question
and answers session for 10minutes.
3. Submut the detiled 1eport of the seminar in spiral bound in a prévised format
as suggesied by the department,
Semimars are 1 be scheduled from 39 woek 1o the last week of the semesier and any
change in schedule shall be discouraged, For the awurd of sessional marks shxdents are
judged by three (3) faculty nembess and are based on oral and written presentutions #s
well as their involvement in the discussions daring the oral presentation.

Note: Topic of the seminar stall be preferably from any peer reviewed recent journal publicaions.

Cruidelines for awarding marks
Sl No, |[Deseription Max Marks
1. Contents and relevance 10
2. Presentarion skills 10
3. Preparation of PPT slides 05
A Questions and snswvers 05
5. Report in a prescribed format 20
Total Marks 50 &
“PROFESS EAD
Department of Mechanical Engineering
Chaltanyz Bharathi ins{ftvte of Tecanology (A)

Gandipet, Hyderabad-500 075, Telangana



18PE C15

With Effect from the Academic Year 2021-2022

PROJECT: PART -2

Instruction
Duration of SEE
SEE

CIE

Credits

20Hours per week

100 Marks
100 Marks
10

Objectives: The objechive of Project Par-2 is 10 enable e student extend further the investigative study Jaken up,
cithier fully theoretical/peactical o involving both theoretical and practical work, under the guidance of
a Supervisor fom e Departiment alons or jointly with a Supervisor dmwn from RED
laboratory/Industry. This is expected toprovide 3 gocd training for the gtudent(s) in R&D work and

technical leadersiup.

Outcomes: At the end of i course, e students are able to

1. Swmmarize the literature neview for the ideatified probiem. (BL-2)
2, Identify methods and aterials to carry out experiments’ develap code/simulaticn. (BL-4)
3. lmegrate he methodology and engineering tools adopted fov solving the problem. (BL-€)
4. Analyze and discuss the results to deaw valid conclusions. {BLA)
5. Exhibit kaowledge, skill attitude and technical knowhow in preparing report s per format and

presenting 45 & professional engineer.

The assignment to normally include:
In depth study of the wpK: uss

0 N SUER I T

Guidelines for the award of marks in CIE:

(BL-3)

. Review and finalization of the Approsch to the Problem relating to the assigned topic.
Preparing an Action Plas for corducting the investigation, including

Detailed mlyﬁyModeuiWSimﬂui i
Final development of product/process.

ow/DesignProblem Solving/Experiment as needed,
lesting, results. conclusions and furure directions.
Preparing a paper for Conference preseatation/ Publication in Journals, it possible.
Preporing a Dissertation in the standard format for being evaluated by the Department.
Final Seminar presentation betor Departmental Cominitiee.

Evaluation by Maximum Evatuation Criteria / Parameter
Marks
Department Review 1 Sl

Commilies 13 Review 2
235 Submission
10 Regulanty and Punctuality

. 10 Work Progress

R 10 Quality of the work which may lead to publications
10 Report Preparation
] Anelytical / Programming / Experimental Skills

PROFES

Departmen of s
Chatanya uu.m“,:‘mn'“l ieal Engineoring

Gandipet, yderabag-s0q 075 T




Guidelines for awarding marks in SEE:

With Effect from the Academic Year 2021-2022

Evaluation by Maximu Evaluation Criteria / Parameter
m Marks
20 Power Point Presentation
40 Thesis Evaluation
Quality of the project
Extemal and e f:"lova!ms
Interns! 20 £ Applicanms
Exam‘:ners o Live research projects
o « Scope for future stady
+ Application to soclety
20 Viva-Voo

PROFE@ a‘nﬁ

Depmmenl o! Mecuanial Engineering
wstitute of Technolegy (A)
mdlm. uymam-m 075. Telaagana



CBIT (A) AICTE Model Curriculum with effect fromthe AY 2020-2021

20ME C101

COMPUTER AIDED MODELING AND DESIGN
Instruction 3 Hours per weck
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Objectives: To make the students

Understand the basics of computer aided design
Gain the knowledge on design process

Explain the uses of wireframe and surface entities
Learn and apply various geometrictransformations
Understand various advanced modeling concepts

o L

Outcomes: At the end of the course, student will be able to
L Understand the design process, visualize models through graphics
standards and apply prninciples of computer graphics like geometric
transformations, windowing andclipping

P Recognize various wireframe entities and model them
X Apply surface modelling techniques for generating various parts
4 Differentiate various solid modelling techniques
3. Understand various advanced modelling concepts like parametric
and vanational modelling , feature based design, interference
detection
UNIT -1

Introduction: Criteria for selection of CAD workstations, Shigley’s design
process, Design criteria, Geometric modelling, Entities, 2d and 3d primitives,
Computer Aided Design, Iterative Design, CAD process

Geometric Transformations: 2d Translation, Scaling, Rotation, Reflection and
shearing, Homogeneous Coordinates, Rotation and Scaling about arbitrary
points, 3D transformations, Windowing - View ports -Clipping transformations
Graphics Standards: GKS, 1GES, PDES and theirrelevance

UNIT-11

Modeling of Curves: Curverepresentation, Analvticeurves- Lines, and Circles,
Ellipse, and Conics, Synthetic curves — Cubic, Bezier, B-Splines, and Non Uniform
Rational B-Splines. Curve Manipulations, c:\-%

PROF HEAD

1 Mechanical Ennin;“iﬁ
thaitanya Bhard nokigy
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CBIT(A) AICTE Model Curriculum with effect from the AY 2020-2021

UNIT- 111

Surface Modeling: Surface representation, Analytic Surfaces: Plane Surface,
Ruled Surface, Surface of Revolution, Tabulated Cylinder. Synthetic Surface:
Cubic, Bezier, B-spline, Coons surface.

UNIT -1V

Solid Modeling Technigues: Boundary Representation (B-rep) & Constructive
Solid Geometry (CSG), Graph Based Models, Boolean Models, Primitive
Instancing, Cell Decomposition & Spatial Occupancy Enumeration

UNIT -V

Advanced Modeling Concepts: Feature Based Modeling, Assembly Modeling,
Conceptual Design and Top down design, Parametric and Variational Modeling,
Feature recognition; Design by Features, Computer Aided Design of Mechanical
parts and Interference Detection by Motion analysis

Text Books:
1. Ibrahim Zeid, “CAD/CAM Theory and Practice”, Mc Graw Hill, 1998,
2 Foley, Van Dam, Feiner and Hughes, “Computer Graphics Principles
and Practice”, 2 /e., Addison Wesley, 2000.

Suggesied Reading:
L. E. Michael, “Geometric Modelling”, John Wiley & Sons, 1995,
2, Hill Jr, F 8., “Computer Graphics using open GL”, Pearson Education,

2003.
g HEAD
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CBIT (A) AICTE Model Cumiculum with effect fromthe AY 2020-2021
20ME C102
COMPUTER INTEGRATED MANUFACTURING
Instruction 3  Houwrs per week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Objectives: To make the students

I
&

< ]

4.

To understand the role of computers in manufacturing

To provide an in-depth understanding of manufacturing and database
systems

To provide an understanding of needs of the market and design the
product

Todesign and developmaterial handling, storage and retrieval sysiems
for specific cases ofmanufacturing

Todevelop CIM systems for current manufacturing scenario by using
computer and networking tools,

Outecomes: At the end of the course, student will be able to

I
2

3

4,
%

UNIT -1
Basic Concepts of CIM: The meaning of Manufacturing, Types of

Select the necessary computing tools for development of product
Use appropriate database systems for manufacturing a product and
store the same for future use

Use modern manufacturing techniques and tools including principles
of networking

Apply the concepts of lean manufacturing and agile manufacturing
Apply the [atest technology of manufacturing systems and software
for the development of a product,

Manufacturing; CIM Definition, Elements of CIM, CIM wheel, concept or
technology, Evolution of CIM, Benefits of CIM, Needs of CIM: Hardware and
software. Fundamentals of Communication: Communications Matrix. Product
Development Cycle, Concurrent Enginesring: Definition, Sequential Engineering
Versus Concurrent Engineering, Benefits of Concurrent Engineering,
Characteristics of concurrent Engincering, Framework for intcgration of Lifc-
cycle phases in CE, Concurrent Engineering Techniques, Integrated Product

Development (IPD)), Product Life-Cyecle Management (PLM), Collaborative

Product Development.
(23 ERD i
o S ical ERgInEeT
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CBIT (A) AICTE Model Curriculum with effect fromthe AY 2020-2021

UNIT-11

Introduction, Manufacturing Data: Types, sources; Database Terminology,
Database requirements, Database models, Database Management System, DBMS
Architecture, Query Language, Structural Query Language (SQL): Basic
structure, Data definition Language (Create, Alter, Drop, Truncate, View), Data
Manipulation Languape (store, retrieve, update, delete), Illustration of Creating
and Manipulating a Manufacturing Database. SQL as a Knowledge Base Query
Language. Features of commercial DBMS: Oracle, MySQL, SQLAccess, Sybase,
DB2. Product Data Management (PDM), Advantages of PDM.

UNIT- 11

Product Design: Needs of the market, Design and Engineering, The design’
Process, Design for Manufacturability (DFM): Component Design, Design for
Assembly. Computer-Aided Process Planning: Basic Steps in developing a
process plan, Variant and Generative Process Planning, Feature Recognition in
Computer-Aided Process Planning. Material Requirements Planning (MRP),
Manufacturing Resource Planning (MRP 1), Cellular Manufacturing: Design
of Cellular Manufacturing Systems, Cell Formation Approaches: Machine—
Component Group Analysis, Similarity Coefficients-Based Approaches.
Evaluation of Cell Design. Shop-floor Control: Data Logging and Acquisition,
Antomated Data Collection, Programmable Logic Controllers, Sensor Technology.
Flexible Manufacturing Systems: Physical Components of an FMS. Types of
Fiexibility, Layout Considerations: Linear Single Machine Layout, Circular
Machine Layout, Cluster Machine Layout, Loop Layout; Operational Problems
of FMS. FMSbenefits

UNIT -1V

Introduction to Networking: Principles of Networking, Network Terminology,
Types of Networks: LAN, MAN, WAN; Selection of Network Technnlugy:'
Communication medium, Network Topology, Medium access control Methods,
Signaling methods; Network Architectures and Protocols: OSI Model, MAP &
TOP, TCP/TP, Network Interconnection and Devices, Network Performance.
Framework for Enterprise-wide Integration.

CIM Models: ESPRIT-CIM OSAModel, NIST-AMRF Model, Siemens Model of
CIM, Digital Equipment Corporation Model, IBM Concept of CIM,

UNIT-V

Lean Manufacturing: Definition, Principles of Lean Manufacturing,
Characteristics of Lean Manufacturing, Value of Product, Continuous
Improvement, Focus on Waste, Relationship of Waste to Profit, Four Functions
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CBIT (A) AICTE Model Curriculum with effect from the AY 2020-2021

of Lean Production, Performance Measures, The Supply Chain, Benefitsof Lean
Manufacturing. Introduction to Agile and Web Based Manufacturing systems.

Text Books:
L S.Kanl Vajpayee: “Frinciples of Computer Integrated Manufacturing”,
Prentice Halllndia
% Manua Singh: “Systems Approach to Computer Integrated Design
and Manufacturing”, John Wiley

Suggested Reading:
L. P.Radhakrishnan, S.5ubramanyam: "CAD/CAM/CIM”, New Age
International

2 Alavudeen, Venkateshwaran:"Computer Integrated Manufacturing™,
Prentice Halllndia.
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20ME M103

RESEARCH METHODOLOGY AND IPR
Instruction 2 Hours per week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits ..

Objectives: To make the students to

I: Motivate to choose research as career

2 Formulate the research problem, prepare the research design

3 Identify various sources for literature review and data collection report
writing

4 Equip with good methods to analyze the collected data
5 Know about IPR copyrights

Outcomes: Atthe end of the course, student will be able to

L. Define research problem, review and asses the quality of literature

from various sources

2 Improve the style and format of writing a report for technical paper/
Journal report, understand and develop various research designs
Collect the data by various methods: observation, interview,
questionnaires
4. Analyze problem by statistical techniques: ANOWVA, F-test, Chi-square
& Understand apply for patent and copyrights

!_n.:

UNIT-1I

Research Methodology: Research Methodology: Objectives and Motivation of
Research, Types of Research, research approaches, Significance of Research,
Rescarch Methods verses Methodology, Research Process, Criteria of Good
Research, Problems Encountered by Researchers in India, Benefits to the society
in general. Defining the Research Problem: Selection of Research Problem,
Necessity of Defining the Problem

UNIT-11

Literature Survey Report writing: Literature Survey: Importance and purpose
of Literature Survey, Sources of Information, Assessment of Quality of Journals
and Articles, Information through Internet. Report writing: Meaning of
interpretation, layout of research report, Types of reports; Mechanics of writing,

?& -.‘J.l"'cP"' Wﬂ‘m
’-%f_;lﬁ‘& mm’**
3 3 = kﬁ dﬁﬁ
——O qmm a‘il:':
%W e




CBIT (A) AICTE Model Curriculum with effect from the AY 2020 -

a report. Research Proposal Preparation: Writing a Research Proposal and
Research Report, Writing Research Grant Proposal

UNIT- 111

Research Design: Research Design: Meaning of Research Design, Need of
Research Design, Feature of a Good Design, Important Concepts Related to
Research Design, Different Research Designs, Basic Principles of Experimental
Design, Developing a Research Plan, Steps in sample design, types of sample
designs.

UNIT -1V
Data Collection and Analysis: Data Collection: Methods of data collection,
importance of Parametric, non parametric test, testing of variance of two normal

pepulation, use of Chi-square, ANOV A, Ftest, z-test

UNIT -V

Patents and Copyright: Patent: Macro economic impact of the patent system,
Patent document, How to protect your inventions. Granting of patent, Rights of
a patent, how extensive is patent protection. Copyright: What is copyright.
What is covered by copyright. How long does copyright last? Why protect
copyright? Related Rights: what are related rights? Enforcement of Intellectual
Property Rights: Infringement of intellectual property rights, Case studies of
patents and IP Protection

Text Books:
1. C.R Kothari, "Research Methodology, Methods & Technigue™; New
Age Intemational Publishers, 2004
2 R. Ganesan,“Research Methodologyfor Engineers”, MIPPublishers,
2011
J. Y.P. Agarwal, "Statistical Methods: Concepts, Application and
Computation”, Sterling Publs., Pvt,, Ltd., New Delhi, 2004.

Suggested Reading:

1. Ajit Parulelar and Sarita D* Souza, “Indian Patents Law — Legal &
Business Implications™; Macmillan India ltd , 2006

2 B. L.Wadehra; “Law Relating to Patents, Trade Marks, Copyright,
Designs & Geographical Indications™; Universal law Publishing Put.
Lid., India2 000,

3. P. Narayanan; “Law of Copyright and Industrial Designs™; Eastern
law House, Delhi 20110,
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CBIT (A) AICTE Model Cumriculum with effect fromthe AY 2020-2021

ZOME E101
ADVANCED MACHINE DESIGN

{Programme Elective —I)

Instruction 3 Hours per week
Duration of SEE 3 Hows

SEE G0 Marks

CIE 40 Marks

Credits 3

Objectives: To make the students to understand the
Fatlure theories of engineering components
Fatigue life estimation by 5-N approach
LEFM approach

Fatigue from variable amplitude loading
Surface failure

L T e

Outcomes: At the end of the course, student will be able to
. Predict failure of engineering components using failure theories
Z Identify and explain the types of fractures of engineered materials
and their characteristic features

3. Understand LEFM approach
4. Estimate life of components using stress life and strain life
3. Categorize different types of surface failure

UNIT -1

Introduction: Role of failure prevention analysis in mechanical design, Modes
of mechanical failure, Review of failure theories for ductile and bnttle materials
including Mohr’s theory and modified Mohr’s theory, Numerical examples.
Fatigue of Matenals: Introductory concepts, High cycle and low cycle fatigue,
Fatigue design models, Fatigue design methods, Fatigue design criteria, Fatigue
testing, Test methods and standard test specimens, Fatigue fracture surfaces
and macroscopic features, Fatigue mechanisms and microscopic features

UNIT-1I

Stress-Life (S-N) Approach: 3-N curves, Statistical nature of fatigne test data,
General S-N behavior, Mean stress effects, Different factors influencing 5-N
behavior, 5-N curve representation and approximations, Constant life diagrams,
Fatigne hfe estimation using 5-N approach. Strain-Life(d-N}approach: Monotonic
stress-strain  behavior, Strain controlled test methods, Cyclic stress-strain
behavior, Strain based approach to life estimation, Determination of strain life
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CBIT (A) AICTE Model Curriculum with effect from the AY 2020 -

fatigue properties, Mean stress effects, Effect of surface finish, Life estimation
by &N approach

UNIT- 111

LEFM Approach: LEFM concepts, Crack tip plastic zone, Fracture toughness,
Fatigue crack growth, Mean stress effects. Notches and their effects:
Concentrations and gradients in stress and strain, 5-N approach for notched
membranes, mean stress effects and Haigh diagrams, Notch strain analysis and
the strain — life approach. Neuber’s rule,

UNIT - IV

Fatigue from Variable Amplitude Loading: Spectrum loads and cumulative
damage, Damage quantification and the concepts of damage fraction and
accumulation, Cumulative damage theories, Load interaction and sequence
effects, Cycle counting methods, Life estimation using stress life approach.

UNIT-V

Surface Failure: Introduction, Surface geometry, Mating surface, Friction,
Adhesive wear, Abrasive wear, Corrosion wear, Surface fatigue spherical contact,
Cylindrical contact, General contact, Dynamic contact stresses, Surface fatigue
strength.

Text Books:
L Ralph L. Stephens, Ali Fatemi, Robert and Henry O. Fuchs, “Metal
Fatigue in Engineering”, John Wiley NewYork, Second edition. 2001,
2 Jack. A. Collins, “Failure of Materials in Mechanical Design®, John
Wiley, NewYork1992.
3, Robert L. Norton, “Machine Design”, Pearson Education India, 2000

Suggested Reading:
L S. Suresh, “Fatigue of Materials”, Cambridge University Press, 1998,
2 Julie. A. Benantine, “Fundamentals of Metal Fatigue Analysis”™,
Prentice Hall,1990.
3 “Fatigue and Fracture”, ASM Hand Book, Vol 19, 2002
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CBIT (A) AICTE Model Curriculum with effect from the AY 2020-2021

20ME E102
ADVANCED VIBRATIONS AND ACOUSTICS

(Programme Elective — )

Instruction 3 Hours per week
Duration of SEE 3 Hours

SEE 60 Marks

CIE 40 Marks

Credits 3

Objectives: To make the students to understand the
1. Knowledge of mathematical modeling of a physical system and
applying the principles of Newton's Second Law and conservation of
energy to derive the equations of motion.
2 Evaluate damping in vibrating structure.

3 Develop the equations of motion for a continuous system in
elongation, bending and torsion to find the natural frequencies and
mode shapes.

4 Knowledge on fundamentals of acoustics, measuring techniques.

5 Knowledge on vibration and noise measuring instruments.

Outcomes: At the end of the course, student will be able to

e Predict response of a SDOF system, damped or undamped, subjected
to simple harmonic excitations. They will be able to obtain Step
Response Spectrum of SDOF systems for suchexcitations

2 Write differential equations of motion for MDOF systems, should be
able to obtain the Eigen-values and mode shapes of natural vibrations
and response to harmonic excitations, able to measure damping in the
system using logarithmic decrement and half power method.

3 Obtain the frequency and mode shapes for string, rod and beam using
continuous systems.

4. Understand basic concept of acoustics, source of models, and
measuring of noise.
3 Understand vibration and noige measuring instruments.
Unit 1

Review of Mechanical Vibrations: Free and harmonically forced vibration of
single degree of freedom systems with and without damping.

Fransient Vibration of Single Degree-of Freedom Systems: Impulse excitation,
Arbilrary excitation: step excitation. Laplace transforms formulation. Convolution
{Duhamel’s) integral, impulse response function.

Unit 2

Multi Degree of Freedom Systems: Free and forced vibrations of two degree of
[reedom systems, Eigen values and Ejgen vectors, normal es and their
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properties, mode summation method, use of Lagrange’s equations to derive the
equations of motion.

Measurement of Damping Capacity and their Interpretation of Damping
Coelficient: damping factor, logarithmic dzcrement, and half power band width.

Unit 3

Continuous Systems: Vibrating string, longitudinal vibration of rods, beams-
Differential equation of motion, solution by the method of separation of variables,
forced vibration of simply supported beam subjected to concentrated harmonic
force at a point, Mode summation method.

Unit 4

Fundamentals of Acoustics: The homogeneous acoustic wave equation-1-D,3-
D,Fundamental acoustic source models: Monopoles, Dipoles, Monopolesnear
rigid, reflecting, ground plane, Sound radiation from a vibrating piston mounted
ina rigidbaffle, Noise measuring units: decibels, frequency analysis bandwidths,
The measurement of sound power, sound pressure levels, sound intensity levels,
frequency response function, Sound power models-constant power. Sound
power evaluation methods,

Unit 5

Noise and Vibration Measuring Instruments: Transducers: piezoelectric,
electrodynamic. Vibration pickups: Vibrometer, accelerometer, velometer.
Frequency measuring instruments, Vibration exciters: Mechanical exciter,
Electrodynamic shaker and impact hammer. Microphones: Condenser, dynamic.
Sound intensity probe, Sound level meter.

Text Books:
1 W.T. Thomson, “Theory of Vibrations with applications”, George Allen
and Unwh Ltd. London, 1981.
2 S.5. Rao, Addison, “Mechanical Vibrations”, Wesley Publishing Co.,
1990,
i Leonard Meirovitch, “Fundamentals of vibrations™, MeGraw Hill
Intemational Edition

Suggested Reading:
1. 5. Timoshenko, “Vibration problems in Engineering”, Wiley, 1974.
2 Lawrence E. Kinsler andAustin R.Frey,“Fundamentalsofacoustics”,

Wiley Eastern Lid., 1987,

3 Michael Rettinger, “Acoustic Design and Noise Control”, Vol. 1 & II.
Chemical Publishing Co., New York, 1977,

4, M.P.Norton and D.G. Karczub., “Fundamentals of Noise and vibration
analysis for engineers™, Cambridge university press.,2/e, 2003.
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CBIT (A) AICTE Model Curriculum with effect from the AY 2020-2021

20ME E103

OPTIMIZATION TECHNIQUES

(Frogramme Elective — )

Instruction 3 Hours per week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Objectives: The students will
1. Come to know the formulation of LPF models
2 Understand the Transportation and Assignmenttechniques
3. Come to know theprocedure of Project Management along with CPM
and PERT techniques
4. Understand the concepts of queving theory and inventory modsls
3 Understand sequencing techniques and game theory

Outcomes: At the end of the course, student will be able to
l, Formulate a linear programming problems (LPF)
3 Build and solve Transportation Models and Assignment Models.
X Apply project management techniques like CPM and PERT to plan
and execute project successiully
4. Apply queing and inventory concepts in industrial applications
5 Apply sequencing models and game theory in industries

UNIT-1
Operations Research: Definition, scope, Models, Linear programming problems,
Formulation, Graphical Method, Simplex Method, and Duality in simplex.

UNIT-11

Transportation Models: Finding an initial feasible solution - Nerth West Corner
Method, Least Cost Method, Vogel's Approximation Method, Finding the optimal
solution, Special cases in Transportation problems - Unbalanced Transportation
problem, Degeneracy in Transportation, Profit Maximization in Transportation.

UNIT- 111

Project Management: Definition, Procedure and Objectives of Project
Management, Differences between PERT and CPM, Rules for drawing Network
diagram, Scheduling the activilies, Fulkerson's rule, Earliest and Latest times.
Determination of ES and EF times in forward path, LS & LF times in backward
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CBIT (A) AICTE Model Curriculum with effect fromthe AY 2020-2021

path, Determination of critical path, duration of the project, Free float, Independent
float and Total float, Crashing of network.

UNIT -1V
Queuing Theory: Kendols Notation, single server models, Inventory control -
deterministic inventory models - Probabilistic inventory control models,

UNIT-¥

Sequencing Models: Introduction, General assumptions, processing n® jobs
through two Machines, processing ‘n’ jobs through three machines. Game
Theory — definition saddle point Principle of Domingnce.

Text Books:
L H.A. Taha, “Operations Research, An Introduction™, PHI, 2008
A H.M. Wagner, “Principles of Operations Research”, PHL Delhi, 1082
3 1.C. Pant, “Introduction to Optimisation: Operations Research™, Jain
Brothers, Delhi, 2008

Suggested Reading:
1. Hitler Libermann, “Operations Research”, MeGraw Hill Pub, 2009
2 Pannerselvam, “Operations Research™, Prentice Hall of India 2010
i X Harvey M Wagner,"Principles of Operations Research”, Prentice Hall
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CBIT (A) AICTE Model Curriculum with effect from the AY 2020 -2021

20ME E104
AUTOMATION

{Programme Elective — 1)
Instruction 3 Hours per week
Duration of SEE 3 Hours
SEE ol Marks
CIE 40) Marks
Credits 3

Objectives: To make the students to understand
L Basic concepts of automation & its significance in manufacturing
industries.
Automated flowlines.
Conceptualize & design following assembly line balancing.
About automated material handling systems
Effective design and appropriate tests & inspection systems

B L

Outcomes: At the end of the course, student will be able to
I Conceptualize and design automated flow lines.
2 Implement line balancing concepts in production and assembly lines

. Understandand developautomatedmaterialhandlingsystemsuitable
for plant operations,

4, Design, implement and use and approprizte automated inspection
facility.

A Design and develop an sutomated production system for

manufacturing a product using futuristic technologies

UNIT -1

Introduction: Definition of antomation, Types of production, Functions of
Manufacturing, Organization and Information Processing in Manufacturing,
Production concepts and Mathematical Models, Automation Strategies,
Production Economics: Methods of Evaluating Investment Alternatives, Costs
in Manufacturing, Break-Even Analysis. Unit cost of production, Cost of
Manufacturing Lead time andWork-in-process.

UNIT - 11

Analysis of Automated Flow Lines: Automated Flow lines, Methods of Workpart
Transport, Transfer Mechanism, Buffer Storage, Control Functions, Automation
for Machining Operations, Design and Fabrication Considerations. General
Terminology and Analysis, Analysis of Transfer Lines Without Storage, Partial
Automation, Automated Flow Lines with Storage Buffers, Computer Simulation

of Automated Flow Lines. %
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CBIT (A) AICTE Model Curriculum with effect fromthe AY 2020-2021

UNIT- 111

Assembly Systems and Line Balancing: The Assembly Process, Assembly
Systems, Manual Assembly Lines, The Line Balancing Problem, Methods of
Lme Balancing, Computerized Line Balancing Methods, Other ways to improve
the Line Balancing, Flexible Manual Assembly Lines. dwtomated Assembly:
Systems: Design for Automated Assembly, Types of Automated Assembly
Systems, Part Feeding Devices, Analysis of Multi-station Assembly Machines,
Analysis of a Single Station AssemblyMachine.

UNIT -1V

Auntomated Materials Handling: The material handling fonction, Types of
Material Handling Equipment, Analysis for Material Handling Systems, Design
of the System, Conveyor Systems, Automated Guided Vehicle Systems,
Automated Storage Systems: Storage System Performance, Automated Storage/
Retrieval Systems, Carousel Storage Systems, Work-in-process Storage,
Interfacing Handling and Storage with Manufacturing,

UNIT -V

Automated Inspection and Testing: Inspection and testing, Statistical Quality
Control, Automated Inspection Principles and Methods, Sensor Technologies
for Automated Inspection, Coordinate Measuring Machines, Other Contact
Inspection Methods, Machine Vision, Other opuical Inspection Methods,
Modeling Automated Manufacturing Systems: Role of Performance Modeling,
Performance Measures, Performance Modeling Tools: Simulation Models,
Analytical Models. The Future Automated Factory: Trends in Manufacturing,
The Fuhure Automated Factory, Human Workers in the Future Automated Factory,
The socialimpact.

Text Books:
1. Milkell P.Grover, Automation, “Production Systems and Computer
Integrated Manufacturing”, Pearson Education Asia, 2012.
Z Nanua Singh, “Systems Approach to Computer-Integrated Design
and Manufacturing”, Wiley India Pvt Ltd, New York, 1995

Suggested Reading:
1 C.Ray Asfahl, "Robots and Manufacturing Automation”, John Wiley
and Sons New York, 1995.

L Stephen J. Derby, *Design of Automatic Machinery™, Special Indian
Edition, Marcel Decker, New York, Yesdee publishing Pvi. Ltd,
Chennai, 1998
N.Viswanadham and Y. Narahari, “*Performance Modeling of Automated
Manufacturing Systems”™, Prentice Hall India Pvt. Ltd, 1980
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20ME E105

DESIGN FOR MANUFACTURING AND ASSEMBLY
{(Programme Elective — [1)

Instruction 3 Hours per week
Duration of SEE 3 Hours

SEE 60 Marks

CIE 40 Marks

Credits 3

Objectives: To make the studenis to
L Understand the need for design of a product

2 Understand the selection of material on the basis of manufacturing
Process

3 To familiarize various fabrication procedures

4, Toreduce the manufacturing / process time

5 Make design according to ergonomics

Outcomes: At the end of the course, student will be able to
2 Understand the product development cycle

L Know the manufacturing 1ssues that must be considered in the
mechanical engineering design process

3 Know the effect of manufacturing process and assembly operations
on the product

4, Know the principles of assembly 10 mimimize the assembly time

= Be familiar with tools and methods to facilitate development of

manufacturing mechanical designs

UNIT -1
Introduction: Need Identification and Problem Definition, Concept Generation
and Evaluation, Embodiment Design, Selection of Materials and Shapes

UNIT - 11

Properties of Engineering Materials: Selection of Maiterials — [, Selection of
Materials — 11, Case Studies — L, Selection of Shapes, Co-selection of Materials
and Shapes, Case Studies — 1

UNIT- I
Selection of Manufacturing Processes: Keview of Manufacturing Processes,
Design for Casting, Design for Bulk Deformation Processes, Design for Sheet

Metal Forming Processes, Design for Machining, Design for I-"::uwr.ierM llurgy P
T agnt®
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CBIT (A) AICTE Model Curriculum with effect fromthe AY 2020-2021

Design for Polymer Processing, Co- selection of Materials and Processes, Case-
Studies — 11

UNIT -1V

Design for Assembly: Review of Assembly Processes. Design for Welding - 1,
Design for Welding — II, Design for Brazing and Soldering, Design for Adhesive
Bonding, Design for Joining of Polymers, Design for Heat Treatment, Case-
Stadies -1V

UNIT -V

Design for Reliability: Failure Mode and Effect Analysis and Quality, Design
for Quality, Design for Reliability, Approach to Robust Design, Design for
Optimization

Text Books:

1. M F Ashby and K Johnson, “Materials and Design - The art and
science of material selection in product design”, Butterworth-
Heinemann, (3.

X G Dieter, Engineering “Design - a materials and processing approach”,
McGrawHIlLNY,

3, M FAshby,"Material Selection in Mechanical Design”, Butterworth-
Heinemann, 1999,

4, K.G.Swift and 1.D.Booker, “Process Selection from Design to
Manufacture™, Wiley Publishers, New York, 1997.

Suggested Reading:
1 T H Courtney, “Mechanical Behavior of Materials”, McGraw Hill,
NY, 00.

2 G Boothroyd, P Dewhurst and W Knight, “Product design for
manufacture and assembly™, John Wiley, NY: Marcel Dekkar, 1994,
3 J G Bralla, “Handbook for Product Design for Manufacture”, McGraw

Hill, NY, 1998, ?
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20ME El106

INDUSTRIAL ROBOTICS

{Programme Elective—1II)

Instruction 3 Hours per week
Druration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Objectives: Student will understand the

L. Principle of working of a robot , types and specifications
2 Transformations, various types of representations, kinematics of
robots

; Singularities, jacobian and trajectory planning of a robot to prepare
the robot for various tasks

4 Design, working of sensors and controllers for finding position and
orientation of various industrial robots
-+ Robot vision for image acquisition and processing and plan for various

tasks and programming

Outcomes: At the end of the course, student will be able to understand the

L Principle of working of a robot , types and prepare specifications for
various requirements.

¢ Transtormations, kinematics of robots to find owt the position and
orientation.

3. Singularities, avoiding singularities while designing, find jacobian
and trajectory planning of a robot to prepare the robot for various
tasks

4. dynamic analysis using various formulations and design the robots

=1 Working of sensors and controllers for finding position and

orientation, analyze robot vision for image acquisition and processing
and plan for various tasks andprogramiming,

UNIT-1

Overview of Robot Subsystems: Brief History, Types of robots, Overview of
robot subsystems, resolution, repeatability and accuracy, Degrees of freedom
of robots, Robot configurations and concept of workspace, Mechanisms and
transmission, End effectors and Different types of grippers, vacuum and other
methods of gripping, Pneumatic, hydraulic and electrical actuators, applications

of robots, specifications and requirements of different industrial rolfts.
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CBIT (A) AICTE Model Curriculum with effect fromthe AY 2020-2021

UNIT-1I

Direct Kinematics: Rotation matrices, Euler angle and RPY representation,
Homogeneous transformation matrices, Denavit-Hartenberg notation,
representation of absolute position and orientation in terms of joint parameters,
direct kinematics

UNIT- 11T

Inverse Kinematics: Inverse Kinematics, inverse orientation, inverse locations,
Singulanties, Jacobian, Trajectory Planning: joint interpolation, task space
interpolation, executing user specified tasks, sensor based motion planning;
The Bug Algorithm, The Tangent Bug Algorithm, The Incremental Voronoi Graph

UNIT -1V

Analysis of RP and RR Type Robots: Static force analysis of RP type and RR
type planar robots, Dynamic analysis using Lagrangean and Newton-Euler
formulations of RR and RP type planar robots, , Independent joint contral, PD
and PID feedback, actuator models, nonlinearity of manipulator models, force
teedback, hybrid control

UNIT -V

Sensorsand Controllers: Sensorsand controllers: Internaland externalsensors,

posilion, velocity and acceleration sensors, proximity sensors, force sensors,

laser rangefinder.

Robot Vision: Image processing fundamentals for robotic applications, image,
acquisition and preprocessing. Segmentation and region characterization object

recognition by image matching and based on features

Text Books:
. Magrath and Mittal, “Robotics and Control™, Tata MeGraw-Hill, 2003,
2 Spong and Vidhyasagar, “Robot Dynamics and Control™, John Wiley
and sons, 2008.
Suggested Reading:
L Fu. K.§, Gonzalez, R.C., Lee, C.5.G, "Robotics, control, sensing, Vision
and Intelligence™, MeGraw Hill International, 1987
2 Steve LaValle, “Planning Algorithms”, Cambridge Univ. Press, New
York, 2006,
3 Howie Choset, Kevin Lynch, Seth Hutchinson, George Kantor,
Wolfram Burgard, Lydia Kavraki and Sebastian Thurn, “Principles of
Robot Motion: Theory, Algorithms, and Implementations™, Prentice
Hall of India, 2005.
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20ME C104
INTEGRATED DESIGN AND MANUFACTURING LAB

Instruction 4 Hours per week
Duration of SEE -

SEE -

CIE 20 Marks

Credits y 2

Objectives: To make the students to
L Generate the part and assembly models using cad software

2 Create automated drawing and apply proper annotations on them.

3. Write different part programs for different components to be machined
on lathe and milling machine

4. Understand the reverse engineering concept

5. Understand the stl file generation and manipulations

Outcomes: At the end of the course, student wall be able to

L. Generate complex components in the part module and assemble them
by using suitable constraints.

L (enerate engineering drawing and apply size, form and positional
tolerances on the drawing

3, Write part programs using G and M codes for lathe and milling
operations for various components,

4. Difterentiate additive and subtractive methods of manufacturing and
their integration to build the component

3. Gain confidence to operate the 3d printing machine.

List of Experiments:

1 Part modeling of simple and complex components by using various
features of the software

Assembly modeling of components using different constramts
Creation of Engineering drawing details and adding various
annotations and generation of automated BOM.

Specifying tolerances for part and assembly Drawings

Writing of CNC programming for creation of Contours and Pockets
Surface Roughing of Crane Hook

Manufacturing of Bottle Dic

Taper Turning and Multiple Tumning on CNC Lathe Machine.
Introduction to RP machine, Machine Specifications, Materials, 5t
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CBIT (A) AICTE Model Curriculum with effect from the AY 2020-2021

10, Shemg of stl files and obtaining the tool path data and sending it to
RP machines

I, Demonstration of rapid tooling using fused deposition modeling.

12, Conversion of physical model to digital data fonmat to demonstrate
Reverse Engineering

Nute: Out of the above 12 experiments, any 10 experiments have to be carried
out.

Suggested Reading :

1. Solidworks Essentials, “Solidworks™ By Dassault Systems
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20ME C105
VIBRATION AND ACOUSTICS LAB
Instruction 4 Hours per week
Duration of SEE —
SEE AL
CIE 30 Marks
Credits 2
Objectives: To make the students to

] Determine mass moment of inertia from vibrating systems.

L Evaluate damping in vibrating structure.

£ Evaluate natural frequencies and mode shapes for continuous system.

4, (Gain the knowledge on using impact hammer.

o Gain knowledge on fundamentals of acoustics, measuring techniques.

Outcomes: Atthe end of the course, student will be able to

l. Predict response of a SDOF system, damped or undamped, subjected
to simple harmonic excitations. They will be able to obtain Step
Response Spectrum of SDOF systems for suchexcitations

2 Measure damping i the system using logarithmic decrement and
half powermethod.

3. Obtain the frequency and mode shapes for beam using continuous
sy'stems.

4, Understand basic concept of acoustics, source of models, and
measuring of noise.

5 Understand vibration and noise measuring imstruments.

List of Experiments:

1. To find damping coefficient and undamped natural frequencies of an
under-damped single degree of freedom system from its responsc to
an initialdisplacement.

Z SDOF system to harmonic excitation applied to the mass for different
values of damping factor.

3 To find fundamental natural frequency of a cantilever beam by free
vibration and find the damping by logarithmic decrement, plot number
of cycles Vsdamping.

4 Tofind FRF and damping for cantilever beam, giving impact test,

7 The response of a cantilever beam by sinusoidal excitation. Plotting
FRF curve and phase plot.

6, Determining the oscillation frequency of a string as a function of the
string length and tension
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CBIT (A) AICTE Model Curriculum with effect from the AY 2020-2021

Determining the wavelength of standing sound waves

Demaonstration on stroboscope for natural frequencies of beam,

Sloshing due to vibration of partially filled liquid cylinder.

1, Mecasurc the sound pressure (in Pa) and sound pressure level
(in dB)as a function of distance from a simple source consisting of
a smallboxed londspeaker producing white noise.

1. Dircctivity patterns.

oo

Text Books:
1. Yvan, “Mechanical Vibrations, Applications to Equipment”,Willey
Publications, 2017.
2 H. Ginsberg. Jerry, “Acoustics, A Text Book for Engineers and
Physicists”, Springer International Publishers, 2014.

Suggested Reading:
k G K. Grover,"Mechanical Vibrations”, Nem Chad and Brothers, 1996,
P Finch, “Introduction to Acoustics”, Pearson Education India; 1/g,,
2016
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20EC Al101
VALUE EDUCATION
Instruction 2 Hours per week
Duration of SEE 2 Hours
SEE 50 Marks
CIE
Credits 0

Objectives: This course aims to;
L. Understand the need and importance of Values for self-development
and for Nationaldevelopment.
2 Imbibe good human values and Morals
3. Cultivate individual and National character,

Outcomes: After completion of the Course, students will be able to:
1. Gain necessary Knowledge for self-development

2 Leam the importance of Human values and their application in day to
day professional hife.

3 Appreciate the need and importance of interpersonal skills for
successful career and social life

4 Emphasize the role of personal and social responsibility of an
mdividual for all-round growth.

3 Develop a perspective based on spiritual outlook and respect women,
other religious practices, equality, non-violence and universal
brotherhood.

UNIT-I

Human Values, Ethies and Morals: Concept of Values, Indian concept of
humanism, human values; Valuesfor sell-development, Social values, individual
attitudes; Work ethics, moral and non- moral behaviour, standards and principles
based on religion, culture and tradition.

UNIT-11

Value Cultivation, and Self-management: Need and Importance of cultivation
of values such as Sense-of Duty, Devotion to work, Self-reliance, Confidence,
Concentration, Integrity & discipline, and Truthfulness.

UNIT-III
Spiritual outlook and social values: Personality and Behavior, Scientific attitude
and Spiritual (soul) outlook; Cultivation of Social Values Such as Positive
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CBIT (A) AICTE Model Curriculum with effect fromthe AY 2020-2021

Thinking, Punctuality, Love & Kindness, Avoiding fault finding in others,
Reduction of anger, forgiveness, Dignity of labour, True friendship, Universal
brotherhood and religions tolerance.

UNIT-IV

Values in Holy Books : Self-management and Good health: internal &
external cleanliness, Holy books versus Blind faith, Character and Competence,
Equality, Nonviolence, Humility, Role of Women.

UNIT-V

Dharma, Karma and Guna: Conceptof soul; Science of Reincarnation, Character
and Conduct, Concept of Dharma; Cause and Effect based Karma Theory; The
qualities of Devine and Devilish; Satwic, Rajasic and Tamasic gunas,

Text Books:
L Chakroborty, S.K. “Values & Ethics for organizations Theory and
practice”, Oxford University Press, New Delhi, 1998,

Suggested Reading:
L Jaya Dayal Goyandaka, “Srimad Bhagavad Gita with SanskritText,
Word Meaning and Prose Meaning”, Gita Press, Gorakhpur, 2017,

A
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CBIT (A) AICTE Model Curriculum with effect from the AY 2020-2021

200IT A101
PEDAGOGY STUDIES
Instruction 2 Hours per week
Duration of SEE 2 Hours
SEE 20 Marks
CIE —_—
Credits 0

Course Objectives:
L. To present the basic concepts of design and policies of pedagogy
studies.
2 To provide understanding of the abilities and dispositions with regard
to teaching techniques, curriculum design and assessment practices.

3. To familiarize vanous theories of leaming and their connection to
leaching practice.
4. To create awareness about the practices followed by DFID, other

agencies and other researchers.
5. To provide understanding of critical evidence gaps that guides the
professional development.

Course Qutcomes: Upon completing this course, students will be able to:
L. [ustrate the pedagogical practices followed by teachers in developing
countries both in formal and informal classrooms.
2 Examine the effectiveness of pedagogical practices.

3. Understand the concept. characteristics and types of educational
rescarch and perspectives of research.

4 Drescribe the role of classroom practices, curriculum and barriers to
learning.

3 Understand Research gaps and leamn the future directions.

UNIT-1

Introduction and Methodology: Aims and rationale, Policy background,
Conceptual framework and terminology - Theories of leaming, Curricnlum, Teacher
education - Conceptual framework, Rescarch questions - Overview of

methodology and Searching,

UNIT-II
Thematic Overview: Pedagogical practices followed by teachers in formal and
informal classrooms in developing countries - Curriculum, Teacher education,
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CBIT {A) AICTE Model Curriculum with effect fromthe AY 2020-2021

UNIT-ITI

Evidence on the Effectiveness of Pedagogical Practices: Methodology for the
i depth stage: guality assessment of mncluded studies - How can teacher
education {eurriculum and Practicum) and the school curriculum and guidance
material best support effective pedagogy? - Theory of change - Strength and
nature of the body of evidence for effective pedagogical practices - Pedagogic
theory and pedagogical approaches - Teachers’ attitudes and beliefs and
pedagogic sirategies.

UNIT-IV

Professional Development: alignment with classroom practices and follow up
support - Support from the head teacher and the community — Curriculum and
assessment - Barriers to leaming: Limited resources and large class sizes,

UNIT-V

Research Gaps and Future Directions: Research design — Contexts — Pedagogy
- Teacher education - Curriculum and assessment — Dissermination and research
impact,

Text Books:
L. Ackers J, Hardman F, “Classrcom Interaction in Kenyan Primary
Schools, Compare”, 31 {2): 245261, 2001.
2 Agarwal M, "Curricular Reforim in Schools: The importance of

evaluation”, Journal of Curriculum Studies, 36 (3): 361 - 379, 2004,

Suggested Reading:

1. Akyeampong K, “Teacher Training in Ghana — does it count? Multisite
teacher education research project (MUSTER)”, Country Report
1.Lendon: DFID, 2003,

2. Akyeampong K, Lussier K, Pryor J, Westbrook J, “Improving teaching
and learning of Basic Maths and Reading in Africa: Does teacher
Preparation count?, International Joumal Educational Development,
33(3):272-282,2013.

3 Alexander R I, *Culture and Pedagogy: International Comparisons in
Primary Education™, Oxford and Boston: Blackwell, 2001.

4 . Chavan M, “Read India: A mass scale, rapid, ‘learning to read’
campaign’, 2003.

Web Resources:
L https://onlinecourses.nptel.ac.in/noc17_ge(3/preview
¥ 5 www.pratham.org/ imagr:sa'resnurces?ﬂal{hmrkmg%zﬂ%?gﬁﬁzﬂz pdf.
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CBIT (A) AICTE Model Curriculum with effect fromthe AY 2020-2021

20CE Al101
DISASTER MITIGATION AND MANAGEMENT
Instruction 2 Hours per week
Duration of SEE 2 Howrs
SEE 50 Marks
CIE _
Credits 0
Objectives:

1. To equip the students with the basic knowledge of hazards, disasters,
risks and vulnerabilities including natural, climatic and human induced
factors and associated 1mpacts

2 To impart knowledge in students about the nature, causes,
consequences and mitigation measures of the various natural
disasters

3 To enable the students to understand risks, vulnerabilities and human
errors associated with human induced disasters

4. To enable the students to understand and assimilate the impacts of
any disaster on the affected area depending on its position/ location,
environmental conditions, demographic, ete.

5 To equip the students with the knowledge of the chronological phases
ina disaster management cycle and to create awareness about the
disaster management framework and legislations in the context of
national and global conventions

Outcomes: At the end of the course the students are able to

l. Analyze and critically examine existing programs in disaster
management regarding vulnerability, risk and capacity at different
levels

= Understand and choose the appropriate activities and tools and set
up priorities to build a coherent and adapted disaster management
plan

3 Understand various mechanisms and consequences of human
induced disasters for the participatory role of engineers in disaster
management

4, Understand the impact on various elements affected by the disaster
and to suggest and apply appropriate measures for the same

5 Develop an awareness of the chronological phases of disaster
preparedness, response and relief operations for formulating effective
disaster management plans and ability to understand various
participatory approaches/strategies and their application in disaster
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CBIT (A) AICTE Model Curriculum with effect fromthe AY 2020-2021

UNIT-I:
Introduction: Basic definitions- Hazard, Disaster, Vulnerability, Risk, Resilience,
Mitigation, Management; classification of types of disaster- Natural and man-
madec; Intermational Decade for natural disaster reduction (IDNDR); International
strategy for disaster reduction (ISDR), National disaster management authority
(NDMA).

UNIT-II:

Natural Disasters: Hydro meteorclogical disasters: Causes, Harly warning
systems- monitoring and management, structural and non-structural measures
for floods, drought and Tropical cyvclones; Geographical based disasters:
Tsunami generation, causes, zoning, Early waming systems- monitoring and
management, structural and non-structural mitigation measures for earthquakes,
tsunami, landslides, avalanches and forest fires. Case studies related to varous
hydro meteorological and geopraphical based disasters.

UNIT-III:

Human induced hazards: Chemical disaster- Causes, impacts and mitigation
measures for chemical accidents, Risks and control measures in a chemical
industry, chemical disaster management; Case studies related to various chemical
industrial hazards eg: Bhopal gas tragedy; Management of chemical terrorism
disasters and biological disasters; Radiological Emergencies and case studies;
Casestudies related to major power break downs, fire accidents, traffic accidents,
oil spills and stampedes, disasters due to double cellar construction in multi-
storeyed buildings.

UNIT-1TV:

Disaster Impacts: Disasterimpacts- environmental, physical, social, ecological,
economical, political, etc.; health, psycho-social issues; demographic aspects-
gender, age. special needs: hazard locations; global and national disaster trends;
climate change and urban disasters.

UNIT-V;

Concept of Disaster Management: Disaster management cycle — its phases;
prevention, mitigation, preparedness, relief and recovery; risk anmalysis,
vulnerability and capacity assessment; Post-disaster environmental response-
water, sanitation, food safety, waste management, disease control; Roles and
responsibilities of government, community, local institutions, NGOs and other
stakceholders; Policies and legislation for disaster risk reduction, DRR
programmes in India and the activities of National Disaster Management
Authority.
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CBIT (A) AICTE Model Curriculum with effect from the AY 2020-2021

Text Books:
. Pradeep Sahni, "Disaster Risk Reduction in South Asia”, Prentice
Hall, 2003.
2 B. K. Singh.,"Handbook of Disaster Management: techniques &
Guidefines”, Rajat Publication, 2008,

Suggested Reading:
1, Ministry of Home Affairs, “Government of India, “National disaster
management plan, Part | and 11"
2 K. K. Ghosh,"Disaster Management”, APH Publishing Corporation,
2000,
3. “Harards, Disasters and your community: Abooklet for students and
the community™, Ministry of home affairs.

Online Resources:
L hitp://fwww.ind iaen viron men tportal.org .in/files/file/
disaster management indial pdf
i htrp/fwww.ndmindia.nic.in/(National Disaster management in India,

Ministry of Home AfTairs)
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CBIT (A) AICTE Model Curriculum with effect fromthe AY 2020-2021

20EE Al101
SANSKRIT FOR TECHNICAL KNOWLEDGE
Instruction 2 Hours per week
Duration of SEE Z Hours
SEE 50 Marks
CIE -
Credits 0
Objectives:
L, To get a working knowledge in illustrious Sanskrit, the scientific
language in the world
2 T'o make the novice Learn the Sanskrit to develop the logic in
mathematics, science & other subjects
¥ To explore the huge knowledge from ancient Indian literature

Outcomes: At the end of the course the students are able to
. Develop passion towards Sanskrit language
2. Decipher the latent engineering principles from Sanskrit literature
3. Correlates the technological concepts with the ancient Sangkrit history.
4,  Develop knowledge for the technological progress
3. Explore the avenue for research in engineering with aid of Sanskrit

UNIT-I

Introduction to Sanskrit Language: Sanskrit Alphabets-vowels-consenants-
significance of Amarakosa-parts of speech-Morphology-creation of new words-
significance of synonyms-sandhi-samasa-sutras-active and passive voice-Past/
Present/Future Tense-syntax-Simple Sentences (elementary treatment only)

UNIT-IN

Role of Sanskrit in Basic Sciences: Brahmagupthas lemmas (second degree
indeterminate equations), sum of squares of n-terms of AP- sulba sutram or
bandhayana theorem (origination of pythogorous theorem)-value of pie-
Madhava's sine and cosine theory (origination of Taylor's series).
Themeasurementsystem-time-mass-length-temp, Matterelasticity-optics-speed
of light (origination of michealson and morley theory).

UNIT-111

Role of Sanskrit in Engineering-I (Civil, Mechanical, Electrical and Electronics
Engineering):

Building construction-soil testing-mortar-town planning-hﬂ[aﬂhiﬁaﬁnitiﬂn-
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CBIT (A) AICTE Model Curriculum with effect fromthe AY 2020-2021

crucible-furnace-air blower- Generation of electricity in a cell-magnetism-Solar
system-Sun: The source of energy, the earth-Pingala chandasutram (origination
of digital logic system)

UNIT-1IV

Role of Sanskrit in Engineering-11 (Computer Science Engineering &
Information Technology): Computer languages and the Sanskrit languages-
computer command words and the vedic command words-analogy of pramana
m memamsa with operators in computer language-sanskrit analogy of physical

sequence and logical sequence, programming.

UNIT-V

Role of Sanskrit in Engineering-111 (Bio-technology and Chemical Enginecring):
Classification of plants-plants, the living-plants have senses-classification of
living creatures, Chemical laboratory location and layoul-equipment-distillation
vessel-kosthi yanthram

Text Books:
1. M Krishnamachariar, “History of Classical Sanskrit Literature”, TTD
Press, 1937,

2 ML.RE. Kale, “A Higher Sanskrit Grammar; For the Use of School and
College Students”, Motilal Banarsidass Publishers, ISBN-13; 978-
8120801783, 2015

Suggested Reading:
1. Kapail Kapoor, “Language, Linguistics and Literature: The Indian
Perspective”, ISBN- 10: 8171880649, 1994,
2 “Pride of India”, Samskrita Bharati Publisher, ISBN: §1-87276-27-4,

2007.
3 Shri RamaVerma, “Vedas the source of ultimate science”, Nag
publishers, ISBN:81-7081-618-1,2005. =
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20ME C106

FINITE ELEMENT TECHNIQUES
Instruction 3 Hours per week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Objectives: To make the students to
L. Understand finite element analysis fundamentals andformulations

Z Formulate the axial, truss, beam and 2D problems

3. Formulate the heat conduction and dynamies problems, understand
the use of numerical integration and Gauss quadrature

4. Understand the convergence requirements and 3D problems

% Perform engineering simulations using finite element analysis software
(ANSYS)

Outcomes: At the end of the course, Student will be able to

1. Apply FE method for solving field problems using virtual work and
potential energy formulations

2, Analyze linear problems like axial, truss and beam, torsional analysis
of circular shaft

3. Analyre 2D structural problems using CST element and analyze the
axi-symmetric problems with triangular elements. Write shape
functions for 4 node quadrilateral, isoparametric elements and apply
numerical integration and Gaussian quadrature to solve theproblems.

4, Evaluate the eigen values and eigen vectors for stepped bar, formulate
3 D elements, check for convergence requirements
8 Solve linear 1 D and 2 D heat conduction and convection heat transfer

problems, Use of FEAsoftware ANSYS for engineering solutions

UNIT -1

[ntroduction to Finite Element Method of Solving Field Problems: Stress and
Equihibrium. Boundary conditions. Strain-Displacement relations. Stress-strain
relations.

One Dimensional Problem: Finite elzment modeling, Local, natural and glabal
coordinates and shape functions. Potential Energy Approach: Assembly of
Global stiffness matrix and load vector, Finite element equations, treatment of
boundary conditions. Quadratic shape functions,

UNIT - 11

Analysis of Trusses: Analysis of plane truss with number of unknowns not

eeding t t each node. ,
exceeding two at each node @_ R% JlJL .
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CBIT (A) AICTE Model Curriculum with effect fromthe AY 2020-2021

Analysis of Beams: Element stiffness matrix for two noded, two degrees of
freedom per node for beam element

Analysis of Frames: Analysis of frames with two translations and a rotational
degree of freedom at each node.

UNIT- HI

Two Dimensional StressAnalysis: Finite element modeling of two dimensional
stress analysis problems with constant strain triangles and treatment of boundary
conditions. Two dimensional four noded isoparametric elements and numerical
integration. Finite element modeling of Axisymmentric solids subjected of
axisymmetric loadimg with tnangular elements.

Convergence requirements and geometric isotropy

UNIT -1V

Steady State Heat TransferAnalysis: One dimensional analysisof a fin and two
dimensional conduction analysis of thin plate,

Time Dependent Field Problems: Application to one dimensional heat flow in a
rod.

Dynamic Analysis: Formulation of finite element modeling of Eigen value
problem for a stepped bar and beam. Evaluation of Eigen values and Eigen
vectors.

Analysis of a uniform shaft subjected to torsion using Finite Element Analysis.

UNIT-V

Three Dimensional Problems in StressAnalysis: 3D elements: Introduction to
tetrahedron and brick elements.

Introduction to thin and thick plates

Introduction to non-linear formulation through FE.

Text Boolks:
1. R. Tirupathi, Chandrupatla and A, D Ashok,*Introduction of Finite
Element in Engincering”, Prentice Hall of India, 2004

2, 5.5. Rao, "The Finite Element Methods in Engineering”, 2/e Pergamon
Press, 200].
1 David. V.Hutton, *Fundamentals of Finite Element Analysis”, Tata
McGrawHill,2003
Suggested Reading:

1. Robert Coolk , “Concepts and applications of finite element analysis™,
4/e, John Wiley andsons, 2009

Z K..J Bathe, “Finite element procedures™, 2/e,Prentice Hall of India, 2007

3. D.L. Logan, “First course in finite element me*thud” (3/e). Mason,

OH: SouthWestern, Cengage Learning, 201 1.
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CBIT (A) AICTE Model Curriculum with effect from the AY 2020-2021

20ME C107

MECHANICAL DESIGN AND ANALYSIS
[nstruction 3 Hours per week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Objectives: To make the students to
L. Develop the necessary skills to understand and analyze problems in
pressure vessels
2 Achieve fundamental understanding of the theory of bending offlat
plates with various loading and boundary conditions

EX Understand design principles of a component and structures using
fracture mechanics approaches
4, Enable the importance of vibrations in mechanical design to

understand the basic concepts of matrix algebra and understand the
different mode extraction methods in vibrations

5 Understand the fundamental concepts various algorithms used for
dynamic analysis

Outcomes: At the end of the course, Student will be able to
I. Apply knowledge of mathematics, sciences and computations in
solving the stresses & strains in pressure vessels
2 Demonstrate the ability to identify, formulate and solve problems for
a given flat plate bending applications

4 Design asystem or acomponent to meet the desired needs of fracture
mechanics
4, Understand, solve varicus Eigen value and Eigen vectors and will

understand different mode extraction methods to calculate frequencies
5 Understand methods in solving single degree freedom dynamic
analysis problems

UNIT - 1

Design of Pressure Vessels: Introduction and selection of materials for pressure
vessels, stresses in thick walled cylindrical pressure vessels subjected to both
internal and external pressures, shrink fit stresses in built up cylinders, auto
frettage of thick cylinders, thermal stresses and their significanee,
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CBIT (A) AICTE Model Cumriculum with effect fromthe AY 2020-2021

UNIT -11

Stresses in Flat Plates: Introduction, Bending of plate in one direction, Bending
of plate in two perpendicular directions, Thermal stresses in plates, Bending of
circular plates of constant thickness, Bending of uniformly loaded plates of
constant thickness

UNIT- 110

Fracture Mechanics: Introduction, Modes of fracture failure Griffith Analysis,
Energy telease rate, Stress Intensity Factor: SIF's for edge and centre line crack,
Fracturetoughness, Elasticplasticanalysisthrough [-integralmethod: Relevance
and scope, Definition of J-integral, Path independence, Strain Energy Release
Rate VsJ-integral

UNIT - IV

Eigen Value Problems: Properties of Eigen values and Eigen Vectors, Torsional,
Longitudinal vibration, lateral vibration, Sturm sequence method, Subspace
iteration and Lanczo®s method, Component mode synthesis

UNIT-V

Dynamic Analysis: Direct integration method, Central difference method, Wilson-
q method, Newmark method, Mode superposition, Single degree of freedom
system response; Rayleigh damping. (Note: The related algorithms and codes to
be practiced by students)

Text Books:
1. lohn, V. Harvey, “Pressure Vessel Design: Nuclear and Chemical
Applications”, Affiliated East West Press Pvt. Lid., 1969,
5 Prasanth Kumar, “Elements of Fracture Mechanics”, Wheeler
Publishing, NewDelhi- 1999,
i David.V Hutton, “Fundamentals of Finite Element Analysis™, Tata
MeGraw Hill, 2003,

Suggested Reading:
L. G.Ramamurti, “Computer Aided Mechanical Design and Analysis”,
TataMc Graw Hill-1992,
2 J. Bathe, “Finite Element Procedures”, Prentice Hall of India-1996.
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CBIT (A) AICTE Model Curriculum with effect fromthe AY 2020 -2021

20ME E206
COMPUTATIONAL FLUID DYNAMICS
(Programme Elective — III)
Instruction 3 Hours per week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Objectives: To make the students to leam the

Basic equations and concept of CFD

Concept of pdes and finite difference methods

Various types of grid generation and errors in numerical solution
Crank-Niheolson, Implicitand Explicit methods & Jacobi, Gauss Seidel
and ADI methods

5. Importance of FVM

g i =

Outcomes: At the end of the course, student will be able to

.. Derive CFD governing equations and turbulence models

A Apply elliptical, parabolic and hyperbolic pdes and forward, backward
and center difference methods

% Understand errors, stability, consistency and develop OH and C grid
generated models

4, Evaluate the use of Crank-Nihcolson, Implicit and Explicit methods
and analyze problem by Jacobi, Gauss Seidel and ADI methods

3. Solve conduction and convection problems using FVM.

UNIT -1

Governing Equations: Continuity, Momentum and Energy equations, Navier
Stokes equations, Reynolds and Favre averaged N — § equations. Introduction
to turbulence, Turbulence models-mixing length model, K-d turbulence Model,

UNIT-11

Grid Generation: Grid Generation- Types of grid OH,C. Coordinate
transformation, Unstructured grid generation, Errors, Consistency, Stability
analysis by von Neumann. Convergence eriteria

UNIT- 11D
Classification of PDEs: Elliptic, parabolic and hyperbolic equations, Initial and
boundary conditions. Concepts of Finite difference methods — d, backward
and central difference

Deparimen af H“ETI‘::{ : n.*.l-:h s
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UNIT -1V

Finite Difference Solutions: Finite difference solutions - Crank Nicholson,
Implicit and Explicit, ADI - Jacobi, Gauss Seidel, solution for Viscous
incompressible flow using Stream function — Vorticity method

UNIT -V

Finite Volume Method: [ntroduction to Finite volume method, Finite volume
formulations for diffusion equation, convection diffusion equation, Salution
algonthm for pressure velocity coupling in steady flows. Use of Staggered grids
SIMPLEAlgorithm

Text Books:
1, John D Anderson, “Computational Fluid Dynamics”, Mc Graw Hill,
Inc.,2015.
2 H K Versteep and Malala Shekara, “Introduction to Finite Volume
Method”, Pearson, 2015

Suggested Reading:
I, K. Muralidhar and T. Sundararajan, “Computational Fluid flow and
Heat transfer”, Narosa Publishing House, 2003.
2 5.V. Patankar, “Numerical Heat transfer and Fluid flow™, Hemisphere

Publishing Company, New York, 1980.
Thedt e
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20ME E107
MECHANICS OF COMPOSITE MATERIALS
(Programme Elective - [II)

Instruction 3 Hours per week
Duration of SEE 3 Hours

SEE 60 Marks

CIE 40 Marks

Credits 3

Objectives: To make the students to learn the
.. Basics of composite materials, types of fibers and reinforcements.

% Evaluation of material properties using micro-mechanics approach
and semi-empiricalrelations..

3 Analysis of laminates using classical laminate plate theory.

4, Failure analysis of an orthotropic lamina.

5. Analysis of composite beams and plates for simple cases,

Outcomes: At the end of the course, student will be able to
1. Understand different types of composites and their fabrication
methods.
Characterize a UD lamina using micromechanics.
Analyze a given laminate for strains and stress.
Decide the failure of a UD lamina.
Design simple composite beams and plates.

Lh B L b3

UNIT -1

Introduction: Definition — Classification and characteristics of Composite
materials. Advantages and application of composites, Functional requirements
of reinforcement and matrix, Effect of reinforcement (size, shape, distribution,
volume fraction) on overall composite performance,

UNIT - 11

Micromechanics of lamina and mechanical properties: Prediction of clastic
constants, thermal properties, moisture properties using mechanics of materials
approach. Halpin-Tsai equations for elastic constants Mechanics of load
transfer from matrix to fiber.

UNIT- IT1
Macro-mechanical Analysis: Introduction, Hooke's law for different types of
materials, Hooke's law for 2D UD lamina, relationship between compliance and

HEAD
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stiffness matrix to engineering elastic constants of a lamina, engineering
constants of an angle lamina, Laminate code, stress=strain relationships for a
laminate using CLT, force and moment resultants related to mid-plane strains
and curvatures,

UNIT - IV

Strength and fracture: Tensile and compressive strength’s of unidirectional
fiber composites, fracture modes in composites: single and multiple fractures,
de-bonding, fiber pullout and de-lamination. Interlaminar stresses and edge
effects.

Strength of an orthotropic larmina: Lamina Failure Criteria-strength ratio, maximum
stress criteria, maximum strain criteria, interacting failure criteria, hygrothermal
failure. Laminate first play failure-insight strength;

UNIT-V

Composite Beams: comparison of CLTte Isotropic beam theory, effective axial
and flexural rigidities of rectangular composite beams.

Governing equations of thin —plate theory: equations of equilibrium for syimmetric
laminates and specially orthotropic laminate. Levy —Navier solution applied to
specially orthotropic laminates.

Text Books:
L. F.M. Jones, “Mechanics of Composite Materials™, Mc Graw Hill Co.,
1967
2 B.D. Agarwal et.al, " Analysis and performance of fiber compaosites”,
3/e, Wiley sons., 2013
3 P.K.Mallick, *Fiber Reinforced Composites Materials™,
d, Taylor & Francis, "Manufacturing, and Design”, 3/e, 2007

Suggested Reading:
1. Ever J Barbero, “Introduction to composite materials design”, Tavlor
S Francis, 1990
2 M.W. Hyer, “StressAnalysis of Fibre Reinforced Composite Materials”,
MecGrawHill Co., 1998,
3, Carl. T Herakovich, “Mechanicsof Fibrous Composites™, John Wiley
sons Ing, New York, 1998,
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20ME E108

FRACTURE MECHANICS

{ Programme Elective — [1I)

Instruction 3 Hours per week
Duration of SEE 3 Hours
SEE o) Marks
CIE 40 Marks
Credits 3

Objectives: To make the students to learn the
1 Classification of fracture
2 Importance of crack tip
. § Experimental setup while performing standard test
4. About R curve
5 Fatigue crack propagation.

OQutcomes: At the end of the course, student will be able to

. Analyze the fracture mechanism
& Gain familiarity with thedifferent modesoffailure under thepresence
ofcrack

L

Establish specimen size in accordance with the standardprocedures
Distinguish between Plane stress fracture toughness and Plane strain
fraciure toughness

5. Accomplish the relationship between crack propagation and stress
intensity factor

+

UNIT -1
Introduction: Crack in a strocture — Griffith criterion
Mechanism of Fracture and Crack Growth: cleavage fracture = ductile fracture

— fatigue cracking — service failure analysis

UNIT-11

Elastic Crack Tip Stress Field: Solution to crack problems — effect of finite size
— stress intensity factor — special cases

Crack Tip Plastic Zone: [rwin plastic zone correction — actual shape of plastic
ZOMe

UNIT- 111
Energy Principle: Energy release rate — criterion for crack growth — J integral
Plane Strain Fracture Toughness: Standard test — size rx:quin:m- nonlinearity

riandinel;
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UNIT - IV

Plane Stress and Transitional Behavior: concept of plane stress — R curve
concept — thickness effect — plane stress testing

Elastic Plastic Fracture: crack tip opening displacement.

UNIT-¥

Fatigue Crack Propagation: Crack growth and stress intensity factor — Fictors
affecting crack propagation— variable amplitude service loading and its numerical
— retardation model

Text Books:
1. David Broek ,“Elementary Engineering Fracture Mechanics, Kluwer
Academic Publishers , The Hague — 1984,
2 Prashant Kumar., “Elements of fracture mechanics”. Mc Graw Hill
Education (India) Prrvate Limited, New Delhi- 2014,

Suggested Reading:
I T.L. Anderson, “Fracture Mechanics - Fundamentals and

Applications”, 3'e, Taylor and Francis Group, 2005.

i d R.N.L.Smith, “Basic Fracture Mechanics”, Butterworth Heinemann
Publications, 1991.

3. K. Ramesh," e-Book on Engineering Fracture Mechanies™, 11T Madras,
2007, URL:http:/fapm.iitm ac_in/! esh/book 4 htm

4, K. RY. Simha, “Fracture Mechanics for Modern Engineering Design”,

Universities Press (India) Limited, 2001
Epig.—éé&d;‘ -
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20ME E109
MULTI BODY DYNAMICS

(Programme Elective — [V)
Instruction 3 Hours per week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Objectives: To make the students to learn the
L. Equations of motions in 3D for a multibody systems

.5 Implementation and demonstration methods for formulation of motion
equations in interconnected bodics
% Constrained differential equations

4 Static and dynamic analysis in & muliibody systems
3 Modeling and simulation of multibody dynamic systems

Clutcomes: At the end of the course, student will be able to
1, Derive equations of motion for interconnected bodies in multi-body
systems with three dimensional motions,

2, Implement and analyze methods of formulating equations of motion
for interconnected bodies.

3 Write programs to solve constrained differential equations for
analyzing multi-body systems.

4. Simulate and analyze all types of static and dynamic behaviors of the
multi-body systems including the kineto-static analysis.

B Lead team projects in academic research or the industry that require

modeling and simulation of multi-body systems

UNIT -1

Introduction: The method of constraints for planar kinematic analysis. Revolute,
prismatic, gear and cam pairs are considered together with other 2 degrees-of-
freedom types of constraints.

UNIT-11

Basic Principles for Analysis of Multi-body Systems: The automatic assembly
of the systems of equations for position, velocity and acceleration analysis.
Iterative solution of systems of non lincar equations. Geometry of masses, The
principle of virtual work and Lagrange’s equations

‘—"T" H'EP-.ID "
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UNIT- I

Dynamics Of Planar Systems: Dynamics of planar systems. Systematic
computation and assembly of mass matrix. Computation of planar generalized
forces for external forces and for actuator-spring-damper element. Simple
applications of inverse and forward dynamie analysis. Numerical integration of
first-order initial value problems. The method of Baumgarte for the solution of
mixed differential-algebraic equations of motion, The use of coordinates
partitioning, QR and SVD decomposition for the orthogonalization of constraints,

UNIT - IV

Kinematics of Rigid Bodies in Space: Reference frames for the location of a
body in space. Euler angles and Euler parameters. The formula of Rodrigues,
Serew motion in space. Velocity, acceleration and angular velocity. Relationship
between theangular velocity vector and the timederivativesof Euler parameters.

UNIT-V

Kinematic Analysis of Spatial Systems: Basic kinematic constraints. Joint
definition frames. The constraints required for the description in gpace of common
kinematic pairs (revolute, prismatic, cylindrical, spherical). Equations of miation
of constrained spatial systems.

Text Books:
L I. Wittenburg, I, “Dynamics of Systems of Rigid Bodies™, B.(;. Teubner,
Stuttgart, 1977,

2 T.R.Kaneand D.A. Levinson, “"Dynamics: Theory andApplications”,
MeGraw-Hill Book Co,, 1 985.

1 P.E. Nikravesh, “Computer Aided Analysis of Mechanical Systems”,
Prentice-Hall Inc., Englewood Cliffs, J,1988.

4 R.E. Roberson, and R. Schwertassek,”Dynamies of Multibody
Systems”, Springer-Verlag,Berlin, 1988.

Suggested Reading:
L R.K.Turton, “Principles of Turbomachinery”, E & F N Spon
Publishers, London & New York.
2 Dennis G. Shepherd, “Principles of Turbomachines”, Maemillan, 2007

)
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20ME E110

TRIBOLOGY IN DESIGN

(Programme Elective - [V)

Instruction 3 Hours per week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Objectives: To make the students to learn the
L Material properties which influence the tribological characteristics of
surfaces

2, Concepts of wear
3. Lubrication aspects of machine components.
4 Analytical behavior of different types bearings
3 Design of bearings based on analytical /theoretical approach,
Cutcomes: At the end of the course, student will be able to
L Understand surface topography and model a rough engineering
surface,
2 Understand friction and wear aspects of machine.
3 Decideuponlubricantsandlubricationregimesfordifferentoperating
conditions.
4 Understand Hertz contact and rough surface contact,
3, Select material/surface properties based on the tribological
reéquirements
UNIT-1

Topography of Surfaces: Surface features -Propertics and measurement-— Surface
interaction — Adhesive Theory of Sliding Friction —Rolling Friction-Friction
propertiesofmetallic and non-metallicmaterials — friction in extreme conditions
—Thermal considerations in sliding contact

UNIT - 11

Wear: Types of wear — Mechanism of various types of wear — Laws of wear -
Theoretical wear models-Wear of Metals and Non metals — Surface treatments -
Surface modifications — surface coatings methods- Surface Topography
measurements —Laser methods - instrumentation - International stagdards in

friction and wear measurements.
m d:P & HEAD
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UNIT- 11

Lubricants and Properties: Lubricants and their physical properties- Viscosity
and other properties of oils —Addilives-and selection of Lubricants- Lubricants
standards ISOSAE.AGMA, BIS standards — Lubrication Regimes —Solid
Lubrication-Dry and marginally lubricated contacts- Boundary Lubrication=
Hydrodynamic Iubrication — Elasto and plasto hydrodynamic - Magneto
hydrodynamic lubrication — Hydro static lubrication — Gas tubrication.

UNIT-1V

Reynolds and Sommerfield boundary conditions: Reynolds Equation -
Assumptions and limitations-One and two dimensional Reynolds Equation-
Reynolds and Sommerfield boundary conditions- Pressure wave, flow, load
capacity and friction caleulations in Hydrodynamic bearings-Long and short
bearings-Pad bearings and Journal bearings- Squeeze film effects-Thermal
considerations-Hydrostatic lubrication of Pad bearing-Pressure |, flow , load and
friction  caleulations-Stiffness considerations< Various types of flow restrictors
in hydrostatic bearings

UNIT-V

Rolling Contact Bearings: Rolling contacts of Elastic solids- contact stresses —
Hertzian stress equation- Spherical and cylindrical contacts-Contact Fatigue
life- Oil film effects- Elasto Hydrodynamic lubrication Theory-Soft and hard
EHL-Reynolds equation for elasto hydrodynamic lubrication- - Film shape within
and outside contact zones-Film thickness and friction calculation- Rolling
bearings.

Text Books:
1. E. Rabingwicz. “Friction and Wearof materials™, John Willey &Sons,
UK,1995

2 A. Cameron,”Basic Lubrication Theory”, Ellis Herward Ltd., UK, 1981
3 1. Halling, “Principles of Tribology™ , Mac Millan — 1984,

Suggested Reading:

L Kenneth C Ludema and Layo Ajay, “Friction, wear , lubrication™ A
text book in Tribology, 2e, CRC Press, Taylor and Francis Group, 2019

Z RossBeckett,"Engineering Tribology”, Larsenand Keller Education,
2N 7.

3 Stachon lak, Andrew W Batchelor, “Engineering Tribology™, 4e,
Butterworth — Heinemann, 2015.
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Z20ME E111

Instruction

FAILURE ANALYSIS AND DESIGN
(Programme Elective —TV)

3 Hours per week

Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Objectives: To make the students to leamn

L
p
3

4,
3.

Design methodology and various aspects involved in design process
Creative and inventive problem solving techniques

Different types of design processes, concepts of reliable and robust
design

Concept of buckling of cylinders under various loading conditions
Fundamentals of fracture, fracture types and concepts of fatipue crack
growth, fatigue life prediction and various stress theories of failure,
crack propagation concepts under combined loading, fracture
toughness of weld metals.

Outcomes: At the end of the course, student will be able to

L
2
s
4,
3.

UNIT -1

Apply the concepts of design processes

Provide solutions by inventive problem solving techniques
Develop reliable and robust design

Analyze the behavior of buckling of cylinders under various loading
conditions

Predict the fracture behavior under static and fatigue loads , apply
the crack propagation concepts | fracture tonghness of weld metals

Importance of design: The design process-Considerations of Good Design
Morphology of Design —Organization for design— Computer Aided Engineering
~ Concurrent Engineering — Product and process cycles ~Market Identification
— Competition Bench marking. Identification of customer needs- customer
requirements- Produet Design Specifications- Human Factors in Design —
Ergonomics and Aesthetics.

UNIT-11
Creativity

and Problem Solving: Creativity methods-Theory of Inventive Problem

Solving(TRIZ)- Conceptual decomposition-Generating design concepts-
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Axiomatic Design — Ewvaluation methods-Embodiment Design-Product
Architecture-Configuration Design- Parametric Design. Role of models in design-
Mathematical Modeling ~ Simulation — Design for Reliability —Introduction to
Robust Design-Failure mode Effect Analysis.

UNIT- 1K1

Buckling Phenomenon: Elastic Buckling of circular ring and evlinders under
external pressure — collapse of thick walled ¢ylinders or tubes under external
pressure — Effect of supports on Elastic Buckling of Cylinders — Buckling under
combined External pressure and axial loading,

UNIT - IV

Theories of Failure: Failure analysis and determination of stress patterns from
plastic: flow observations — Dynamicloading— Fracturetypes in tension—Fatigue
crack growth— Fatigue life prediction- Cumulative fatigue damage-Stress theory
of failure vesscls-Thermal stress fatigue

UNIT-V

Fracture Mechanies: Introduction ~Through cracks emanating from holes -
Corner cracks at holes - Cracks approaching holes-Combined loading-Fatigue
crack growth binder- Mixed mode loading-Fracture toughness of weld metals-
Service failureanalysis

Text Books:

I. Dieter and E. George, "Engineering Design - A Materials and
Processing Approach”, McGraw Hill, International Editions,
Singapore, 2000.

2 David Broek, “Elementary Engineering Fracture Mechanics”, Fifthoff
and Noerdhoff International Publisher, 1978.

3 John F. Harvey, “Theory and Design of Pressure Vessels”, CBS
Publishers and Distributors, 1987,

Suggested Reading:
L (. Pahl and W. Beitz,"Engineering Design™, Springer ~Verlag, NY.
1984,
2 Prashant Kumar, “Elements of Fracture Mechanics™, Wheeler
Publishing, 1995,
3 Henry H. Bedner, “Pressure Vessels, Design Hand Book”, CBS
publishers and Distributors, 1957,
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20ME C108
COMPUTER AIDED ENGINEERING LAB
Instruction 4 Hours per week
Duration of SEE e
SEE e
CIE 50 Marks
Credits 2

Objectives: To make the students

Eh b b pd

Model one and two-dimensional elements in ANSYS
Understand vibration, harmonic and transient analysis
Carry out buckling analysis

Analyze forming and sheet metal operations by FEA
Model crackelement

Outcomes; At the end of the course, student will be able to

e Lad bk —

Understand the applications of one and two-dimensional elements
Solve engineering problems

Find buckling factors

Understand industrial applications of forming and sheet metal
operations

Find fracture toughness

List of Exercises:

MNote: Out

Introduction to Finite Element Analysis Software

Statically indeterminate reaction force analysis and determination of
Beam stresses and Deflection

Static analysis of a corner bracket

Analysis of cylindrical shell under pressure

Bending of a circular plate using axisymmetric shell element.
Vibration analysis of a simply supported beam

Harmonic analysis of plates and shells

Transient analysis of vehicle crash

Buckling analysis of shells

Analysis of forming

Analysis of sheet metal operation

Stress intensity factor in cracked plates

of the above 12 experiments, any ten (10) experiments have to be

carried out.
95 0)
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Text Books:

. E. Tirupathi, Chandrupatla and B.D. Ashok, “Introduction of Finite
Elementin Engineering”, Prentice Hall of India, 2004

2 David. V. Hutton, “Fundamentals of Finite Element Analysis”, Tata
MeGrawHill, 2003
Suggested Reading:

L. Robert Cook, “Concepts and applications of finite element analysis™,
4/e, JohnWiley and sons, 2009

2 5.5. Rao, ,"The Finite Element Methods in Engineering”, 2 /e,

Pergamon Press,2001.
PRO R & HEAD
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20ME C206

COMPUTATIONAL FLUID DYNAMICS LAB
Instruction 4 Hours per week
Duration of SEE .
SEE i
CIE 50 Marks
Credits 2

Objectives: To acquaint the student with
L Basic steps in a CFD simulation: ANSYS Workbench design modular
and meshing
2 Simulation of laminar, turbulent, internal flow, steady and unsieady
problems
Simulation of steady and unsteady problems
Physics setup involves boundary conditions
Solution of thermal related problems

R

Outcomes: At the end of the course, student will be able to

Analyze laminar flow problems in plates and pipes

Solve steady and unsteady flow past a cylinder

Perform analysis for free and forced convection

Evaluate the effect of angle of attack and velocity on NACA aerofiol
Simulate compressible flow in a nozzle, premixed combustion

Lh e L3 pa e

List of Experiments;

Laminar Flow over Flat plate

Laminar PipeFlow

Steady Flow past aCylinder

Unsteady Flow past a Cylinder

Two Dimensional Steady Free Convection
Forced Convection for pipe cross section
study of Hot & Cold Fluid Mix

Flow analysis of Aerofoil.

Study of compressible flow through a nozzle
Partially premiuxed combustion analysis
Supersonic flow over a wedge

12 Study of flow over wind turbine blade/flow through bifurcation artery

e I8 =T = N SR TS E R

Note: Out of the above 12 experiments, any ten (10) experiments have to be

carried out. WERD
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Text Books:
L. John D Anderson, “Computational Fluid Dynamics”, Mc Graw Hill,
Inc.,2015.

2 H K. Versteeg and Malala Shekara, “Introduction to Finite Volume
Method™, Pearson, 20135.

Suggested Reading:
L. J.H. Ferziger and M. Feric, “Computational Methods for Fluid
Dynamics”, Springer,
2, K. Muralidhar and T. Sundararajan T, “Computational Fluid flow and
Heat transfer”, Narosa Publishing House, 2003.
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20MEC 109
MINI PROJECT WITH SEMINAR
Instruction 4 Hours per week
Duration of SEE ---
SEE —
CIE 50 Marks
Credits 2

Outcomes: Students are able to
1. Formulate a specific problem and give solution

2, Develop model'models either theoretical/practical/numerical form
3, Solve, interpret/comelate the results and discussions
4, Conclude the results obtained
5. Write the documentation in standard format
Guidelines:

l. As part of the curriculum in the [I- semester of the progarmme each
students shall do a mini project, generally comprising sbout three to
four weeks of prior reading, twelve weeks of active research, and
finally a presentation of their work for assessment.

2. Eachstudentwillbeallottedtoafacultysupervisorformentoring.

3. Mini projects should present students with an accessible challenge on
which to demonstrate competence in research techniques, plus the
opportunity to contribute something more original.

4. Miniprojectsshallhaveinterdisciplinary/  industryrelevance.

5. The students can select a mathematical modeling based/Experimental
investigations or Numerical modeling.

6. All the investigations are clearly stated and documented with the
reasons/explanations.

7. The mini-project shall contain a clear statcment of the research
objectives, background of work, literature review, technigques used,
prospective  deliverables, and detailed discussion on results,
conclusions and references.

Department committee: Supervisor and two faculty m}utdinm,?
-4
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Guidelines for awarding marks in CIE (Continuous Internal Evaluation):
Max. Marks:50

Evaluationby| Max. Marks| Evaluation Criteria / Parameter

: 20 Progress and Review
Supervisor
{35 Report
05 Relevance of the Topic
05 PPT Preparation
Department
Committee 05 Presentation

(05 Cuestion and Answers
05 Report Preparation
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20EG Al01

ENGLISH FOR RESEARCH PAPER WRITING
Instruction 2 Hours per week
Duration of SEE 2 Hours
SEE 30 Marks
CIE _
Credits 0

Objectives: The Course will introduce the students to
L. Understand the nuances of language and vocabulary in wriling a

Research Paper.
> Develop the content, structure and format of writing a research paper.
3. Produce original research papers without plagiarism.

Outcomes: After successful completion of the course, the students will be able

to

Interpret the nuances of research paper writing.

Differentiate the research paper format and citation of sources.

To review the research papers and articles in a scientific manner.

Avoid plagiarism and be able to develop their writing skills in

presenting the research work.

A Create a research paper and acquire the knowledge of how and where
to publish their original research papers.

" it ol o o

UNIT -1
Academic Writing : Meaning & Definition of a research paper— Purpose of a
research paper — Scope — Benefits — Limitations — outcomes.

UNIT - 11

Research Paper Format: Title — Abstract — Introduction — Discussion — Findings
— Conclusion — Style of Indentation — Font size/Font types — Indexing — Citation
of sources.

UNIT- 111
Regearch Methodology: Methods (Qualitative — Quantitative) Review of
Literature. Criticizing, Paraphrasing & Plagiarism.

UNIT -1V

Process of Writing a research paper: Choosing a topic - Thesis Stalement ~
Outline — Organizing notes - Language of Research — Word order, Paragraphs —
Writing first draft —Revising/Editing - The final draft and proof reading.
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UNIT -V

Researeh Paper Publication: Reputed Journals— National/Tnternational— ISSN.
No, No. of volumes, Scopus Index/UGC Journals — Free publications - Paid
Journal publications — /Advantages/Benefits

Text Books:
1. C. R Kothari, Gaurav, Garg, “Research Methodology Methods and
Techniques”, 4/e, New Age International Publishers.

Suggested Reading:
Day R, “How to Write and Publish a Scientific Paper™, Cambridge
University Press, 2006
2 “MLA Hand book for writers of Research Papers™, 7/e, East West

Press Pvt. Ltd, New Delhi
: Lauri Rozakis, Schaum'’s, *Quick Guide to Writing Great Research
Papers”, Tata McGraw Hills Pvt. Ltd, New Delhi.

Online Resources:
I, NPTEL: https:/fonlinecourses.nptel.ac.in/noc18_mgl3/preview
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20EG Al102
INDIAN CONSTITUTION AND FUNDAMENTAL RIGHTS

Instruction 2 Hours per week
Duration of SEE 2 Hours

SEE 50 Marks

CIE

Credits {

Objectives: The Course will introduce the students to

l. The history of Indian Constitution and its role in the Indian democracy.

Z Address the growth of Indian opinion regarding modern Indian
intellectuals’ constitutional role and entitlement, to civil and economic
rights as well as the emergence of nationhood in the carly years of
Indian nationalism.

3 Have knowledge of the various Organs of Governance and Local
Administration,

Outcomes: After successful completion of the course, the students will be able
o
L. Understand the making of the Indian Constitution and its features.

pl Understand the Rights of equality, the Right of freedom and the Right
to constitutional remedies.

X Have an insight into various Organs of Govemnance - composition
and functions.
4 Understand powers and functions of Municipalities, Panchayats and
Co-operative Societies.
3 Understand Electoral Process, special provisions.
UNIT -1

History of making of the Indian constitutions: History, Drafting Commitiee
(Composition &Working).
Philosophy of the Indian Constitution: Preamble, Salient Features.

UNIT - 11
Contours of Constitutional Rights and Duties - Fundamental Rights, Right 1o
Equality, Right to Freedom, Right against Exploitation, Right to Freedom of
Religion, Cultural and Educational Rights, Right to Constitutional Remedies,
Directive Principles of State Policy, Fundamental Duties, ?

&
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CBIT {A) AICTE Model Curriculum with effect fromthe AY 2020-2021

UNIT- 11

Organs of Governance - Parhament: Composition, Qualifications, Powers and
Functions

Union Executives : President, Governor, Council of Ministers, Judiciary,
appointment and transfer of judges, qualifications, powers and functions

UNIT-TV

Local Administration - District’s Administration head: Role andimportance,
Municipalities: Introduction, Mayor and role of Elected Representative, CEQ of
Municipal Corporation. Panchayati Raj: Introduction, PRI; Zilla Panchayat,
Elected Otficials and their roles, CEO Zilla Panchayat: positions and role.

Block level: Organizational Hierarchy{Different departments) Village level: role
of elected and appointed officials, Importance of grass root democracy.

UNIT-V

Election commission: Election Commission: Role and functioning, Chief Election
Commissiener and Election Commissioners, State Election Commission :Role
and functioning. Institute and Bodiesfor the welfare of SC/ST/OBCand women.

Text Books:
1. Dr. 8. N, Busi, Dr. B. R. Ambedkar, "Framing of Indian Constitution™,
1/e, 2015,
A M. P. Jain, “Indian Constitution Law™, T/e, Lexis Nexis, 2014

Sugpested Reading:
L “The Constitution of India”, 1950 (Bare Act). Government Publication
2 D.Dx. Basu, “Introduction to the Constitution of India”, Lexis Nexis,
20135.

Online Resources:
1. http:/fwww.nptelac.in/courses/1 03 107084/Script.pdf
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20EG A103
STRESS MANAGEMENT BY YOGA
Instruction 2 Hours per week
Duration of SEE 2 Hours
SEE 50 Marks
CIE —_—
Credits 0

Objectives: The Course will introduce the students to
ks Creating awareness about different types of stress and the role of
voga in the management of stress.

Fa Promotion of positive health and overall wellbeing (Physical, mental,
ernotional, social and spiritual),
5. Prevention of stress related health problems by voga practice.

Outcomes: Afler successful completion of the course, the students will be able

o
L. Understand yoga and its benefits.
2 Enhance Physical strength and flexibility.
A, Leam to relax and focns.
4, Relieve physical and mental tension through asanas
5 Improve work performance and efficiency.
UNIT -1

Meaning and Definition of Yoga- Historical perspective of Yoga- Principles of
Astanga Yoga by Patanjali,

UNIT - 11

Meaning and Definition of Stress - Types of stress - Eustress and Distress.
Anticipatory Anxiety and Intense Anxiety and depression. Meaning of
Management- Stress Management.

UNIT- III
Concept of Stress According to Yoga - Stress assessment methods - Role of
Asana, Pranayama and Meditation in the management of stress

UNIT - TV
Asanas- ( 5 Asanas in each posture) - Warm up - Standing Asanas - Sitting
Asanas - Prone Asanas - Supine asanas - Surya Namaskar
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CBIT {A) AICTE Model Curriculum with effect fromthe AY 2020-2021

UNIT-V

Pranayama- Anulom and Vilom Pranayama - Nadishudhi Pranayvama - Kapalabhat
Pranayama - Bhramari Pranayama - Nadanusandhana Pranayama.

Meditation Techniques: Om Meditation - Cyclic meditation : Instant Relaxation
technique (QRT), Quick Relaxation Technique ( QRT), Deep Relaxation Technique
( DRT)

Text Books:
L. “Yogic Asanas for Group Training - Part-I1": Janardhan Swami
Yogabhyasi Mandal, Nagpur.
& Swami Vivekananda, “Rajavoga or Conguering the Internal Nature™,

Advaita Ashrama {Publication Department), Kolkata.

Suggested Reading:
L MNagendra H.R nad Nagaratna R, “Yoga Perspective in Stress
Management”, Swami Vivekananda Yoga Prakashan, Bangalore,

Online Resources:

L. https:/fonlinecourses.nptel.ac.innoc 16 _geO4/preview
& hitps://freevideolectures.com/course/3539/indian-philosophy/11
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20EG AT104
PERSONALITY DEVELOPMENT THROUGH LIFE'S
ENLIGHTENMENT SKILLS

Instruction 2  Hours per week
Duration of SEE 2 Hours

SEE 50 Marks

CIE —_—

Credits 0

Objectives: The Course will introduce the students to
1. Learmn to achieve the highest goal happily.

Z Become a person with stable mind, pleasing personality and
determination.
3 Awaken wisdom amongthem.

Outcomes: Afier successful completion of the course, the students will be able
to

1, Develop their personality and achieve their highest goal of life.

L Lead the nation and mankind to peace and prosperity.

- § Practice emotional self regulation.

4 Develop a positive approach to work and duties.

& Develop a versatile personality.

UNIT -1
Neetisatakam — Holistic Development of Personality - Verses 19, 20, 21, 22
(Wisdom) - Verses 29, 31, 32 (Pride and Heroism) - Verses 26,28.63,65 (Virtue)

LUNIT - 11
Neetisatakam— Holistic Development of Personality (cont’d) - Verses 52, 53, 59
(dont’s) - Verses 71,73,75 & 78 (do’s) - Approach to day to day works and duties.

UNIT- TII

Introduction to Bhagavadgeetha for Personality Development - Shrimad
Bhagavadgeetha: Chapter 2 — Verses 41, 47, 48 - Chapter 3 — Verses
13,21,27,35 - Chapter 6 — Verses 5,13,17,23,35 - Chapter 18 — Verses 45, 46, 48
Chapter — 6: Verses 5, 13, 17, 23, 35; Chapter — 18: Verses 45, 46, 48

UNIT - IV
Statements of Basic Knowledge - Shrimad Bhagavadgeetha: Chapter 2- Verses
56, 62,68 - Chapter 12— Verses 13, 14, 15,16, 17, 18 - Personality of Role model
from Shrimad Bhagawat Geeta.
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CBIT (A) AICTE Model Curriculum with effect from the AY 20202021

UNIT -V

Role of Bhagavadgeetha in the Present Scenario - Chapter 2 — Verses 17 -
Chapter 3— Verses 36,37, 42 - Chapter 4 - Verses 1 8, 38,39 - Chapter 18- Verses
37, 38, 63,

Text Books:
1. “Srimad Bhagavad Gita"” , Swami SwarupanandaAdvaita Ashram

{Publication Department), Kolkata

Suggested Reading:
1, “Bhartrihari’s Three Satakam (Niti-sringar-vairagya)”, P.Gopinath,
Rashfriya Sanskrit Sansthanam, New Delhi

Online Resources:
1. NTPEL: http://nptel ac.in/downloads/ 109104115/
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CBIT (A) With Effect from the Academic Year
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20MEE112
ADVANCED FINITE ELEMENT METHOD
{Programme Elective - V)

Instruction 3L Hours per week
Duration of SEE 3 Hours

SEE ) Marks

CIE 40 Moarks

Credits 3

Objectives: To make the students to learn the

1. FE formulation for isoparametric elements.
Validation of isoparametric elements.
Parameters to be checked to get solution.
Formulation of curved shells,
Formulation of non-linear problems,

R

Outcomes: At the end of the course, student will be able o

I. Demonstrate understanding of FE formulation for 1soparametric ¢lement.

Z. Understand to evaluate the stresses in the elements.

3. Model effectively and checks the parameters to get the converged solution
and verify the solutions,

4. Demonstrate use of FE formulation to shell elements and analyse for buckling
loads.

5. Solve nonlinear problems with a FE formulation.

UNIT =1
Isoparametric Elements-I: Bar element, Bilinear quadrilateral element {Q4), Quadratic
quadrilaterals (Q8, Q9), Hexahedral isoparumetric elements, Numerical integration.

UNIT - 1

Isoparametric Element-II: Incompatible modes (nodeless dof), Static condensation,
Choices in  Numerical integration, Selective integration and substitution, Load
considerations (edge, surface traction), Body forces and initial stresses, Stress calculation
(stress at Gauss points), Extrapolation calculations, Effect of element geometry, Validity of
soparametric elements, Patch test.

UNIT-1TI

Modelling Considerations and Software Use: Introduction, Physical behaviour versus
-"'-j_E::'."‘ M
by Tt



cases and pilot studies, Materia] properties, Loads and reactions, Connections in siructures,
Boundary conditions, Repetitive symmetry, Stress considerations  and substructures,
Common mistakes, Check ing the model and result,

UNIT -1V
Shell Elements Formulation: Three and four nodes shell elements, Curved ISOparametric

shell elements, Evaluation of stiffnesz and stresses in the shells, Stress stiffness and
buckling of shells.

UNIT-V
Non-Linear Analysis: Non-lincar problems, Solution methods, Plasticity: General
formulation for calculations in uni axial stresses, (General formulation for small sirains,
Formulation for Von-mises theory, Non-linear dynamic problems.

Text books:
I. Robert D.cook, David 3. Malkus, Micheal E.Plesha, Robert J. Witt,, Concepts and
applications of finite element analysis, 4" edition, John wiley and sons, INC 2002.
2. K. . Bathe, Finite Element Procedures, Prentice-Hall of India Private Limited,
New Delhi, 1996
Suggested Reading:
. 0. C. Zienkiewicz and R. L. Taylor, Finite Element Method: Volume 2 Solid
Mechanics, 5™ edition, Butterworth-Heinemann, Oxford.
2. 1. C. Simo and T, J, R. Hughes, Computational Inelasticity, Springer- Verlag New
York, Inc., New York, 1908
3. T. Belytschko and W. K. Liy and B, Moran, Nonlinear Finite Elements for
Continua and Structures, John Wiley & Sons Ltd., England
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CBIT (A) With Effect from the Academic Year
2021-22

2OMEEL13

DIGITAL MANUFACTURING AND DESIGN
(Programme Elective - V)

Instruction 3L Hours per week
Duration of SEE 3  Hours

SEE M Marks

CIE 4 Marks

Credits 3

Objectives: To make the students to leam the
l.  FE formulation for Isoparametric elements.

Validation of isoparametric elements,
Parameters to be checked 1o get solution,

Formulation of curved shells.
Formulation of non-linear problems.

e Lo 3o

Outcomes: At the end of the course. the students are able to
l. Understand the concept of digital manufacturing, technology and its potential in
modem manufacturing process,

<. Design and manufacture sophisticated paris using subtractive manufacturing
including metal-based additive manufacturing.

3. Implement and manage digital factory by adopting virtual mianufacturing

4. Analyse the role of product life cycle and database management Systems in
manufacturing systems,

5. Understand the concepts of digital design and shape digitization in
manufacturing

UNIT -1

Intreduction to digital manufacturing: Definition of digital manufacturing,
Operation Mode and Architecture of Digital Manufacturing System, Impact on
manufacturing careers, Advantages of digital manufacturing and design, Information
sharing in the digital thread, Multiple organizations in the manufacturing process.
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Introduction to Industry 4.0, Case study of car manufacturing by Bosch

UNIT - 11

Subtractive manufacturing: Basic architecture, Control hardware and software
details, Tooling, Sculptured surface machining,

Additive Manufacturing: Basics, Hardware detailsand capabilities of commercial
systems, planning of material addition, Rapid tooling solutions,

UNIT-111

Reverse engineering: Need, Reverse engineering process, Reverse engineering
hardware and software, Geometric model development,

Digital factory and virtual manufacturing: Introduction, Scope, Methods and Tools
Used in Virtual Manufacturing, Benefits, Virtual factory simulation, case study on a
Biscuit factory,

UNIT -1V

Product database nianagement systems: Types, Management information system,
Manufacturing data preparation, Shop-floor control, Automatic identification svslems
(sensors, trackers)

Product life eyele management: Introduction, Types of Product Data. Product life
cycle management (PLM) systems, mtegrated information systems in  product
lifecycle, Features of PLM System, Svstem architecture, Product information models,
Functionality of the PLM Systems,

UNIT-V

Digital design: Geometrical design of curves, Surfaces and solids, Digital twins,
Digital threads and Files format (5TL, AMF, 3MF),

Shape digitization: 3D object scanning, Solid reconstructionfrom point cloud and
tessellated data, downstream applications.

Text Books:
I.  Fundamentals of Digital Manufacturing Science, by Z.Zhou,$. Xie, D, Chen,
Springer, 2012,
2. Ibrahim Zeid and Sivasubramanian R, “CAD/CAM - Theory and Practice”,
Tata McGraw Hill Education, 201 1.
3. Antti Saaksvuor and Anselmilmmonen, “Product Lifecycle Management”,
Springer, 2004,

Suggested Reading: _
l. Vinesh Raja and Kiran J Fernandes, “Reverse Engineering- An Industrial

Perspective”, Springer-Verlag, 2008,
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Z0MEE114

PRODUCT DESIGN AND PROCESS PLANNING
(Programme Elective - V)

Instruction 3L Hours per week
Duration of SEE 3 Hours

SEE o) Marks

CIE 40 Marks

Credits 3

Objectives: To make the students to learn the

Basic concepts of Product desi £n und Process planning,
Reliability, IPR and value analysis.

Conceptual design rules for few manuficturing techniques,
Ergonomical principles and advanced productivity techniques.
Role of computers in design and manufacturing,

= e ek e e

Outeomes: At the end of the course, student will be able 1o

I. Design and process of a product.
Implement reliability techniques, IPR and value engineering.
Understand and develop appropriate manufacty ring techniques.
fmplement Ergonomical concepts and productivity techniques,
Use computers in product design and process planning,

b 1R, B

UNIT -1

Product Design and Process Design Functions: Sclection of 3 right product, Essential
factors of product design, Morphology of design, Sources of new ideas for products,
Evaluation of new product ideas, Product innovation procedure, Flow chart, Qualifications
of product design engineer, Criteria for success/failure of g product, Value of appearance,
Colours and laws of appearance

UNIT -1
New Produet Development: Product reliability, Mortality Curve, Reliability systems,
Manufacturing reliability and quality control,

Patents: Definitions, Classes of patenis Applying for patents, Trademarks and copyrights.
) o — "’i’; )
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CBIT (A) With Effect from the Academic Year 2020 - 2021
Cost and quality sensitivity of products, Elements of cost of a product, Costing methods,
Cost reduction and cost control activities, Economic analysis, Break even analysis charis,
Value engineering in product design, Creativity aspects and techniques, Procedures of
value analysis, Cost reduction, material and process selection,

UNIT-1m1

Various Manufacturing Processes: Degree of accuracy and finish obtainable, Process
capability studies, Methods of improving tolerances, Product design rules for casting,
Forging, Machining, Sheet metal and welding, Physical properties of engineering materials
and their importance on products, Selection of plastics, Rubber and ceramics for product
design,

UNIT -1V

Industrial Ergonemics: Man-machine congiderations, Ease of maintenance, Ergonomic
considerations in product design, Anthropomerry, Design of controls, Man-machine
information exchange, Process sheet detail and their importance, Advanced techniques for
higher productivity, Just-in-time and Kanban System, Modern approaches o product
design, Quality function development, Rapid prototyping,

UNIT -V

Role of Computer in Product Design: Management of manufacturing, Creation of
manufacturing data base, Computer Integrated Manufacturing, Communication network,
Production flow analysis, Group Technology, Computer aided product design and process,
Planning, Integrating product design, Manufacture and production control.

Text Books:
. B'W. Niebel and A B. Draper., Product Design and Process Engincering, M
Graw Hill, Kogalkusha Ltd., Tokyo, 1974,
2. AK. Chitale and Gupta, R.C., Product Design and Manufacturing, PHI, New
Delhi, 2004,

Suggested Reading;
1. M. Mahajan., Industrial Engineering and Production Management, Dhanpath Rai

& Co., 2000,
2. Bhaskaran Gopalukrishnan, Product Desi gn and Process Planming, Chapman and

Hall, New York, 1994,
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CBIT (A) With Effect from the Academic Year
2021-22
CEQ10]
COST MANAGEMENT OF ENGINEERING PROJECTS
(Open Elective)
Instruction 3L Hours per week
Duration of SEE 3 Hours
SEE o Marks
CIE 40 Marks
Credits 3
Objectives:

L. To enable the students to understand the concepts of Project management,
2. To provide knowledge on concepts of Project Planning and scheduling.

3. To create an awareness on Project Monitoring and Cost Analysis
4,

To provide adequate knowledge to the students on Recourse Management
Costing-variance Analysis

3. To train the students with the concepts of Budgetary Control for cost
management and to provide a basic platform on Quantitative techniques for
cOsl management.

Outeomes: At the end of the course, student will be able to

L. Acquire in-depth knowledge about the concepls of project
management and understand the principles of project management,

[Determine the eritical path of a typical project using CPM and PERT
lechniques.

Prepare awork break down plan and perform linear schedu] INg using various
methods.

2,

3.

4. Solve problems of resource scheduling and leveling using network diagrams.
5,

Learn the concepts of budgetary control and apply quantitative techniques
for optimizing project cost,

UNIT-1:
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Project Management: Introduction [0 project managements, Stakeholders, Roles,
R::gpm‘_mjhilitjes and functional relationships, Principles of Project management,
Ub_]EthI"-'-EEI'r and project management system, Project team, Organization, roles and
responsibilities, Concepts of project planning, Monitoring, Staffing, Scheduling
and controlling,

LINIT-H:

Project Planning and Scheduling: Introduction for project planning, defining
activities and their interdependency, time and resource estimation. Work break down
structure. Linear scheduling methods-bar charts, Line of Balance (LOB), their
limitations. Principles, definitions of network-based scheduling methods: CPM.
PERT. Network represeniation. network analysis-lforward and backward PHSSCE.

UNIT-I1I:

Project Monitoring and Cost Analysis: introduction-Cost concepts in decision-
making; Relevant cost, Differential cost, Incremental cost and Upportumuty cost.
Objectives of a Costing System; Inventory valuation; Creation of a Datahase for
operational control; Provision of data for Decision-Making, Time cost tradeoff-
Crashing project schedules, its impact on time on time, cost, Project direct and
indirect costs,

UNIT- IV:

Resources Management and Costing-Variance Analysis: Planning, Enterprisc
Resource Planning, Resource scheduling and leveling, Total Quality Management and
Theary of constraints. Activity-Based Cost Management, Bench Marking; Balanced
Seore Card and Value-Chain Analysis

Standard Costing and Variance Anal ysis: Pricing strategies: Pareto Analysis, Target
costing, Life Cycle Costing, Costing of service sector, Just-in-time approach,
Material Reguirement

UNIT- V:

Budgetary Control: Flexible Budgets, Performance budgets; Zero-based budgets,
Measurement of Divisional profitability pricing decisions including transfer pricing.
Quantitative techniques for cost management Linear Programming, PERT/CPM,
Transportation Assignment problems, Simulation. Leaming Curve Theory.

Text Books:
l. Charles T Homgren., Cost Accounting A Managerial Emphasis, 14th
edition, Pearson Fducation, 2012,
2. Charles T. Homgren and George Foster., Advanced Ma nagement
Accounting,  6threvised edition, Prentice Hall, 1087, {f'"-,
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Suggested Reading:

l. K. K Chitkars., Construction Project Management: Planning,
scheduling and controlling, Tata MeGraw Hill Education, 2004,

2. Kumar Neeraj Jha., Construction Project Management Theory and
Practice, Znd edition, Pearson Education India. 2015

3. Robert § Kaplan and Anthony A. Atkinson, Management & Cost
Accounting,  2nd edition, Pearson, 1996,
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WASTE TO ENERGY

(Open Elective)

[nstruction SL Houwrs per week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 4 Marks
Credits 3
Objectives:

l. To know the various forms of waste
2, To understand the processes of Biomass Pyrolysis.
3. To learn the technique of Biomass Combustion,

Outcomes: At the end of the course, student will be able 1o
l. Understand the concept of conseivation of waste
2 Identity the different forms of'wastage
3. Chose the best way for conservation to produce energy from waste
4. Explore the ways and means of combustion of biomass
5. Develop a healthy environment for the mankind

UNIT - |

Intreduction to Energy from Waste: Classification of waste as fuel, Agro based, Forest
residue, Industrial waste, MSW, Conversion devices, [Incinerators, Gasifiers,
Digestors

UNIT-11

Biomass Pyrolysis: Pyrolysis, Types, Slow, Fast, Manufacture of charcoal, Methads,
Yields and application, Manufacture of pyrolytic oils and gases, Yields and
applications,

UNIT - 111

Biomass Gasification: Gasifiers, Fixed bed system, Downdraft and updraft gasifiers,
Fluidized bed gasifiers, Design, Construction and operation, Gasifier  bumer
arrangement for thermal heating, Gasifier engine arrangement d lu:cuicul pﬁﬁ;ﬁ il
ﬂ"'z’h,?t:&”'%ﬁ:?u;“"
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Equilibrium and kinetic consideration in gasifier operation.

UNIT-IV

Biomass Combustion: Biomass stoves, Improved chullahs, Types, Some exotie
designs, Fixed bed combustors, Types, Inclined grate combustors, Fluidizedbed
combustors, Design, Construction and operation, Operation of all the above biomuss
combustors.

UNIT -V

Biogas: Properties of biogas (Calorific value and composition), Biogas plant
technology and status, Bio chergy system, Design and constructional features,
Biomass resources and thejr classification, Riomass conversion processes, Thermo
chemical conversion, Direct combustion, Biomass gasification, Fyrolysis and
liquefaction, Biochemical conversion, Anaerobic digestion, Types of biogas plants,
Applications, Alcohol production from biomass, Bio diesel production, Urban waste
lo energy conversion, Biomass energy programme in [ndia.

Text Books:
L. V.Ashok.NonConventional Energy, Desal, Wiley Fastern Ltd.. 1990,
2 K.C.Khandelwal and 8.8. Mahdi ., Biogas Technology - A Practical Hand
Book, Vol I &I1, Tata MeGraw Hill Publishing Co. Lid., 1983,

Suggested Readings:
I D.5. Challal., Food, Feed and Fuel from Biomass, IBH Publishing Co. Pwt,
Ltd., 1991,
2. L. Y. WereKo-Brabby and E. B. Hagan, Biomass Conversion ani
Technology, John Wiley & Sons, 1996,
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20CS010]

BUSINESS ANA LYTICS

(Open Elective)

Instruction JL  Hours per week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 43 Marks
Credits 3

Course Objectives: The objectives of this course are
I. Understanding the basic concepts of business analytics and applications,
2. Study various business analytics methods including predictive, prescriptive
and prescriptive analytics,
3. Prepare the students to model business data using various data mining,
decision making methods,

Course Outcomes: On Successful completion of the course, students will be able to

L. Identify and describe complex business problems in terms of analytical
miodels.

2. Apply appropriate analytical methods to find solutions 10 business problems
that achieve stated objectives.

3. Interpret various metrics, measures used in business analytics,

4. llustrate various descriptive, predictive and prescriptive methods and
techniques.

3. Model the business data using various business analytical methods and
techniques,

6. Create viable solutions to decision making problems.

UNIT-1

Introduction to Business Analytics: Introduction to business analytics, Need and
science of data driven decision making, Descriptive, Predictive, Prescriptive
analytics and techniques, Big data analytics, Web and social media analytics,
Machine learning algorithms, framework for decision making, Challenges in data
driven decision making and future,

UNIT-II
Descriptive Analvtics: Introduction, Data types and scales, Types ﬁ measurement
JJ' L]
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scales, Population and samples, Measures of central tendency, Percentile, Decile
and quadrille, Measures of variation, Measures of shape skewness, Data
visualization,

LINTT-11

Forecasting  Technigues: Introduction, time-series  data  and components,
forccasting accuracy, moving average method, single exponential smoothing,
Holt’s method, Holt-Winter model, Croston’s forecasting method, regression
model for forecasting, Auto regression models, auto-regressive moving process,
ARIMA, Theil's coefficient.

UNIT-IV

Decision Trees: CHAID, Classification and regression tree, Splitting eriteria,
Ensemble and method and random forest, Clustering, Distance and similarity
measures used in clustering, Clustering algorithms, K-Means and hierarchical
algorithms, Prescriptive an alytics, Linear programming and LP model buildin .

UNIT-V

S Sigma: Introduction, Introduction, Origin, 3-Sigma Vs Six-Sigma process,
Cost of poor quality, Sigma score, Industry applications, Six sigma measures,
DPMO, Yield, Sigma score, DMAIC methodology, Six Sigma toolbox

Text Books:
1. U. Dinesh Kumar, Data Analytics, Wiley Publications, 1st Edition, 2017,
2. Mare J. Schniederjans, Dara G. Schniederjans and Christopher M. Starkey,
Business
Analytics Principles, Concepts and Applications with SAS, Associate
Publishers, 2015.

Suggested Reading:
1. 8. Christian Albright and Wayne L. Winston, Business Analytics - Data
Analysis and
Decision Making, 5th Edition, Cengage, 2015,

Web Resources:
I https:/ionlinecourses.nptel.ac.in/noc] 8-mg1 1/preview
1. bttps:/inptelacin/courses/110105089/




CBIT(A)

With Effect from the Acadentic Year 2020 - 2021

CBIT (A) With Effect from the Academic Year
2021-22
20ME C11¢
INDUSTRIAL PROJECT / DISSE RTATION PHASE - |
Instruction 20 Hours per week
Duration of SEF _—
SEE —
CIE 1K Marks
Credits 10

Outcomes: Al the end of the COUrse:

1
2

*

3
4,
5

Students will be exposed to self-learning varioustopics.

Students will leam to survey the literature such as books, national/ international
refereed journals and contact resource persons for the selected topic of research,

Students will learn to write technical reports.
Students will develop oral and written communication skills to present.

- Student will defend their work in frontof technically qualified audience.

Guidelines:

The Project work will preferably be a problem with research potential and should
involve scientific research, design, peneration/collection and analysis of data,
determiningsolutionand mustpreferabl ¥bring out the individual contribution,

Seminar should be based on the area in which the candidate has undertaken
the dissertation work.

- The CIE shall include reviews and the preparation of report consisting of adetailed

problem stutement and a literature review,

T'he preliminary results (if available) of the problem may also be discussed
in the report.

The work has 10 be presented in front of the committee consists of Head,
Chairperson-BoS, Supervisorand Project coordinator,

The candidate has to be in regular contact with his supervisor and the topic of
dissertation must be mutually decided by the guide and student.




UBIT (A) With Effect from the Academic Year 2020 — 2021

Guidelines for awarding marksin CIE(Continuous Internal Evaluation ): Max, Marks: |

Evaluation by Max. Marks Evaluation Criteria / Parameter
30 Project Status / Review(s)
Supervisor 20 Report
10 Eelevance of the Topic
10 PPT Preparation(s)
Department 10 Presentation(s)
Committee 10 Question and Answers
10 Report Preparation

Note: Department committee has 1o aszess the progress of the student for eVETY two weeks.

— 117 = = =




CBIT (A) With Effect from the Academic Year 2020 — 302 1

CBIT (A) With Effect from the Academic Year
2021-22

20MECI111
INDUSTRIAL PROJECT / DISSERTATION PHASFE - 11

Instruction 32 Hours per week
Duration of SEE Viva-Vooe

SEE 100 Marks

(1IE 10X} Marks

Credits 16

Outcomes: At the end of the course:

L. Students will be able to use different experimental techniques and will be
able to use different software/ computational/analytical tools,

2 Students will be able to design and develop an experimental set up/
equipment/test rig,

3. Students will be able to conduet tests on existing set ups/equipments and
draw logical conclusions from the results after analyzing them.

4. Students will be able to either work in a research environment or in an
industrial environment,

5. Students will be conversant with technical report writing and will be able
to present and convince their topic of study to the engineering
commumnity.

Cinidelines:

. Itisacontinuation of Project work started in semester [11.

2. The student has to submit the report in prescribed format and also
present a seminar,

3. The dissertation should be presented in standard format as provided by
the depariment.

4. The candidate has to prepare a detailed project report consisting of
introduction of the problem, problem statement, literature review,
objectives of the work, methodology (experimental set up or numerical
details as the case may be) of solution and results and discussion. -

3. The report must bring out the conclusions of the work and E:&l.#.* i
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CBIT (A)

b

examiners panel consisting of an
internal examiner(HoD and BoS Chair Person) guide/co-guide.
The candidate has to be in regular contact with his/her guide/co-

guide.

With Effect from the Academic Year 2020 - 202 |

approved external examiner. an

Guidelines for awarding marksin CIE | Continuous Internal Evaluation): Max. Marks:

L)
E‘ﬂhy i Max. Marks Evaluation Criteria / Pars meler
R Review |
10 Review 2
Departmen 10 Review 3
Review 5 Final presentation with the drafi copy of the repont
Committee ’ standard format
L0 Submission of the report in a standard format
10 Regularity and Punctuality
L Work Progress
10 Quality of the work which may lead to
publications
Supervisor 10 Analvtical / Programming / Experimental Skills
Preparation
10 Report proparation in a standard format
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CBIT (A) AICTE Model Curriculum with effect from the AY 2020 - 2021

20ME C201

THERMO DYNAMICS AND COMBUSTION
Instruction 3 Hours per week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Objectives: To make the students to

1. Review the basic laws of thermodynamics and create awareness of
the importance of thermodynamic principles in engineering
applications

2. Understand the behavior of real gases vis-a-vis ideal gas

=5 Create awareness about the importance of combustion reactions in
real timeapplications

4, Understand the basic principles of power eyeles and its relation with
combustion processes

5 Understand various methods of direct energy conversion

Outcomes: At the end of the course, student will be able o

1. Apply various laws of thermodynamics to suit the engineering
applications.

2 Apply the knowledge of thermodynamics for the behavior of real
EA5es.

3 Understand the phenomenon of combustion

4. Understand the application of power cycles to enginceringpractice.

5 Understand various non-conventional energy conversion methods
like fuel cells etc

UNIT -1

Thermodynamic Laws: Review of Thermo dynamic Laws and Corollaries —
Transient Flow Analysis — Second law of thermodynamics — Entropy - Availability
and unavailability — Irreversibility — Thermo dynamic Potentials — Maxwell
Relations — Specific Heat Relations - Mayer's relation - Evaluation of
Thermodynamicpropertiesofworkingsubstance. Third law of thermodynamics,
Nerst heat theorem, Introduction to - Statistical thermodynamics, statistical

interpretations of first and second law and Entropy E
pﬁéﬁgp&n HEAD

nepartment of Mechanical Engineering
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CBIT (A) AICTE Model Curriculum with effect from the AY 2020 - 2021

UNIT - 11

Real Gas Behaviour: P.V.T. surface - Equations of state — Real Gas Behaviour —
Vander Waal'sequation - Generalized compressibility Factor— Energy properties
of Real Gases — Vapour pressure — Clausius — Clapeyron Equation — Throttling
- Joule — Thompson coefficient, Non-reactive Mixture of perfect Gases —
Governing Laws, Real Gas Mixture

UNIT - 111

Combustion: Combustion — Combustion Reactions — Enthalpy of Formation —
Entropy of Formation — Reference Levels for Tables — Heat of Reaction - Adiabatic
flame Temperature, General product — Enthalpies — Equilibrium. Chemical
Equilibrium of Ideal Gases — Effects of Non-reacting Gases Equilibrium in Multiple
Reactions. The Van Hoff's Equation - The chemical potential and phase
Equilibrium — The Gibbs phase Rule

UNIT -1V

Power Cyeles: Power cycles, Review Binary vapour cycle, co-generation and
combined cycles — Second law analysis of cyeles — Refrigeration cycles. Thermo
Dynamics of irreversible processes — Thermo electric circuits

UNIT-V

Direct Energy Conversion: Introduction — Fuel Cells - Thermo electric energy
~ Thermo-ionic power generation -Thermodynamic devices - Magneto
Hydrodynamic Generations — Photo voltaic cells

Text Books:
L Younus. A. Cengel & Michael. A. Boles, “Thermodynamics: An
Engineering Approach”, T/e, TMH.
2 Y.V.C. Ruo, "Postulates and Statistical Thermodynamics”, Allied
Publishers Inc., 1994,

Suggested Reading:
L P.K. Nag, "Basic and Applied Thermodynamics™, TMH, 2008,
2 J.P. Helman, “Thermo Dynamics™, Mc Graw Hill, 2008
3 Howell and Dedeius, “Fundamentals of Engineering
Thermodynamics”, McGraw Hill Inc., U.S.A.

HEAD
PRO - ingering
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CBIT (A) AICTE Model Curriculum with effect from the AY 2020-2021

20ME C202
ADVANCED FLUID DYNAMICS
Instruction 3 Hours per week
Duration of SEE 3 Hours
SEE &0 Marks
CIE 40 Marks
Credits 3

Objectives: Student will understand
L. Understanddifferent typesoffluid flowsand variousfunctionsrelated
to fluids
Learn important equations related to fluids
Understand the concept of boundary layer
Understand the isentropic behavior of gas in nozzles
Learn about shocks of fluids

LA B b b

Outcomes: At the end of the course, student will be able to

L Understand the concept of stream and velocity potential function

2, Apply of the knowledge of equations for analysis in cfd

2. Calculate thickness of boundary layer and shear stress

4 Design nozzles and diffusers

5. Estimate various parameters in fluids subjected to shocks
UNIT-1

Fluid Flows: Classification of fluids, Lagrangian and Fularian Methods of Study
of fluid flow. Velocity and acceleration vectors. Circulation and Vorticity. Stream
lines. Stream tube. Path lines. Streak lines and Time lines. Stream funciion and
Potential function

UNIT -11
Laws of Fluid Flow:Continuity. Euler's and Bernoulli’s equations. Incompressible
and Compressible flows. Potential and viscous flows. Navier - Stoke’s equation
and applications

UNIT- 111
Concept of Boundary Layer:Flowover an serofoil— Lift and Drag coefficients.

Boundary layer theory — laminar and turbulent boundary layers. Hydrodynamic

and thermal boundary layer equations. Flow separation in b Jayers.
& HE.ﬁI[J ;
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CBIT (A) AICTE Model Curriculum with effect from the AY 2020 — 2021

UNIT - IV

Gas Dynamics: Energy equation for flow and non flow processes. Application
of Steady flow energy equation for turbines, turbo-compressors, nozzles and
diffusers. Adiabatic energy equation. Acoustic velocity, Mach Numiber,
Stagnation properties. Relationships between static and stagnation properties.
Various regimes of flow - Steady flow cllipse

UNIT -V

Principles of Gas Dynamics Applicable to Shocks: Isentropic flow through
variable area passages. Design of supersenic and subsonic nozzles and diffusers.
Supersonic flows. Expansion and Shock waves, Normal and Obligue Shock waves.
Prandtl-Meyer and Rankine-Hugoniot Relations. Simple problems on normal
and oblique shock waves.

Text Books:
L C. P. Kethandaraman, R. Rudramoorthy, “Basic Fluid Mechanics”,
MNew Age Intl, Publishers, 2014,
2 5. M. Yahya,"Fundamentals of Compressible flow”, Wiley Eastern
Ltd, 2014,
3 5. Radhakrishnan, “Fundamentalsof Compressibleflow”, TMH, 2014.

Suggested Reading:
L Shapiro, "Compressible fluid flow”, Ronold Press, New York, 1956.
z Liepmen & Rosko, “Elements of Gas Dynamics”, Wiley, New York,
1956,
kA Zoeb Hussain, “(Gas Dynamics Though Problems”, Wiley, New York,

1980, r% 'ﬁ%ﬁeﬁ .
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CBIT(A) AICTE Model Curriculum with effect from the AY 2020 - 2021

20ME M103

RESEARCH METHODOLOGY AND IPR
Instruction 2 Hours per week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 2

Objectives: To make the students to
1. Motivate to choose research as career

£ Formulate the research problem, prepare the research design

3. Identify various sources for literature review and data collection report
writing

4, Equip with good methods to analyze the collected data

5. Know about IPR copyrights

Outcomes: At the end of the course, student will be able to

l. Define research problem. review and asses the quality of literature
from various sources

2 Improve the style and format of writing a report for technical paper/
Journal report, understand and develop various research designs

5 Collect the data by various methods: observation, interview,
questionnaires

4, Analyze problem by statistical techniques: ANOV A, F-test, Chi-square

3. Understand apply for patent and copyrights

UNIT -1

Research Methodology: Research Methodology: Objectives and Motivation of
Research, Types of Research, research approaches, Significance of Research,
Research Methods verses Methodology, Research Process, Criteria of Good
Research, Problems Encountered by Researchers in India, Benefits to the society
in general. Defining the Research Problem: Selection of Research Problem,
Necessity of Defining the Problem

UNIT - 11

Literature Survey Report Writing: Literature Survey: Importanceandpurpose
of Literature Survey, Sources of Information, Assessment of Quality of Journals
and Articles, Information through Internet. Report writing: Meaning of
interpretation, layout of research reporl, Types of reports, Mechapics of writing

Depar ment o W
l:hnpnlan-.ra- Hharalnlhsmut: urruthnnhﬂy [A)
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CBIT(A) AICTE Model Curriculum with effect from the AY 2020 - 2021

a report, Research Proposal Preparation: Writing a Research Proposal and
Research Report, Writing Research Grant Proposal

UNIT- [

Research Design: Research Design: Meaning of Research Design, Need of
Rescarch Design, Feature of a Good Design, Important Concepts Related to
Research Design, Different Research Designs, Basic Principles of Experimental
Design, Developing a Research Plan, Steps in sample design, types of sample
designs.

UNIT - 1V

Data Collection and Analysis: Data Collection: Methods of data collection,
importance of Parametric, non parametric test, testing of variance of two normal
population, use of Chi-square, ANOVA, Ftest, z-test

UNIT-V

Patents and Copy Right: Patent: Macro economic impact of the patent system,
Fatent document, How to protect your inventions. Granting of patent, Righis of
a patent, how extensive is patent protection. Copyright; What is copyright,
What is covered by copyright. How long does copyright last? Why protect
copyright? Related Rights: what are related rights? Enforcement of Intellectual
Property Rights: Infringement of intellectual property rights, Case studies of
patents and 1P Protection

Text Books:
L C. R, Kothari, "Research Methodology, Methods & Technique”, New
Age [nternational Publishers, 2004,
2 R. Ganesan, “Research Methodologyfor Engineers”, MIPPublishers,
2011.
5 Y. P. Agarwal, “Statistical Methods: Concepts, Application and
Computation”, Sterling Publs., PvL., Ltd., New Delhi, 2004.

Suggested Reading:
1. Ajit Parulckar and Sarita D* Souza, “Indian Patents Law — Legal &
Business Implications™, Maemillan India ltd, 2006
% B. L. Wadehra, *Law Relating to Patents, Trade Marks, Copyright,
Designs & Geographical Indications”, Universal law Publishing Pvt.
Ltd., India2000.
3, P. Marayanan, “Law of Copyright and Industrial Designs”, Eastern

law House, Delhi 2010.
o %@%ﬁ-ﬁ HEAD
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CBIT(A) AICTE Model Curriculum with effect from the AY 2020-2021

Z0ME E201
THERMAL AND NUCLEAR POWER PLANTS
{Programme Elective—1)
Instruction 3 Hours per week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Objectives: Student will understand

L. Performance of steam power plant and to observe the importance of
combustion of coal
Combined cycle effect in gas turbine power plants
Different nuclear reactors and estimate the economical benefits
Calculation of different energy tariffs under various load conditions
Pressure, temperature and flow parameters of a power plant

Al o o

Outcomes: At the end of the course, student will be able to
L. Analyze on combustion of coal and find performance of different

power plant cycles

2. Analyze the combined cycle power plants and waste heat recovery
sysiems

3, Design various types of nuclear reactors taking safety precautions
and making economically beneficial

4 Calculate the energy rates of power distribution considering the
factors affecting the economy

5. Determine the pressure, temperature and flow measurements of steam
and walter to operate the power plant most efficiently and suggest
various remedies to control pollutants

UNIT -1

Layout of Power Plants: Sources of Energy, types of Power Plants, Direct Eneray
Conversion System, Energy Sources in India, and Recent developments in Power
Generation. Combustion of Coal, Volumetric Analysis, Gravimetric Analysis, and
Flue gas analysis. Steam Power Plants: Introduction — General Layout of Steam
Power Plant, Modern Coal-fired Steam Power Plants, Power Plant cycles, Fuel
handling, Combustion Equipment, Ash handling, Dust Collec
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CBIT (A) AICTE Model Curriculum with effect from the AY 2020 - 2021

UNIT - 11

Combined Cycle Power Plant: Cogeneration, Combined cycle Power Plants,
Analysis, Waste-Heat Recovery, IGCC Power Plants, Fluidized Bed Combustion
— Advantages & Disadvantages

UNIT- IT1

Nuclear Power Plant: Nuclear Physics, Nuclear Reactors, Classification — Types
of Reactors, Site Selection, Methods of enriching Uranium, Applications of
Nuclear Power Plants. Nuclear Power Plants Safety: By-Products of Nuclear
Power Generation, Economics of Nuclear Power Plants, Nuclear Power Plants in
India, Future of Nuclear Power

UNIT - IV

Economics of Power Plant: Economics of Power Generation: Fagtors affecting
the economics, Load Factor, Utilization factor, Performance and Operating
Characteristics of Power Plants. Economic Load Sharing, Depreciation, Energy
Rates, Criteria for Optimum Loading, Specific Economic energy problems

UNIT-V

Power Plant Instrumentation: Classification, Pressure measuring instruments,
Temperature measurement and Flow measurement. Analysis of Combustion
gases, Pollution — Types, Methods to Conirol

Text Books:
1. E.LWakil,"Power Plant Technology”, Mc Graw Hill, New York, 1985,

2 J. Weis Man and R Eckert, “Modem Power Plant Engineering”, PHL,
NewDelhi, 1983.

Suggested Reading:
¢ 5.C.Arora and S. Domkundwar, “Acourse in Power Plant Engineering”,
Dhanpat Rai & Sons 2002.

2 P. K. Nag, “Power Plant Engincering”, TMH, 2003,
3 P.C. Sharma, "Power Plant Engineering”, Kataria Publications. 2007.
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CBIT (A) AICTE Model Curriculum with effect from the AY 2020 - 2021

20ME E202
ENVIRONMENTALENGINEERINGAND POLLUTION CONTROL
(Programme Elective - T)

Instruction 3  Hours per week
Duration of SEE 3 Hours

SEE 60 Marks

CIE 40 Marks

Credits 3

Objectives: Student will understand

Harmful effects of pollutants and their control

Different technigues adopted in solid waste management

Causes and remedies for waterpollution

Other types of pollution like oils, pesticides, noiseetc

Controlling methods adopted to reduce pollution from their power
plants

e B A ]

Outcomes: At the end of the course, student will be able to

L Estimate air pollutants and suggest suitable remedial methods to
control them

2 Suggest a suitable solid waste disposal system

3 Suggest suitable remedy to control water pollution

4 Suggest suitable remedy to control other pollutants like oils,
pesticides, noise etc.

3 Suggest a suitable instrumentation for pollution control

UNIT -1

Air Pollution: Sources and Effect - Acid Rain - Air Sampling and Measurement
- Analysis of Air Pollutants - Air Pollution Control Methods and Equipments -
Issues inAir Pollution control,

UNIT - 11

Solid Waste Management: Sources and Classification - Characteristics ofsolid
waste-Potential methods of solid waste Disposal — Process and Equipments for
Energy Recovery from Municipal Solid Waste and Industrial Solid Waste

UNIT- I

Water Pollution: Sources and Classification of Water Pollutants - Characteristics
- Waste Water Sampling Analysis - Waste Water Treatment - Monitoring
compliance with Standards - Treatment, Utilization and Disposal
beecedn e HERD
napartment of Mechanical Engineering
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CBIT(A) AICTE Model Curriculum with effect from the AY 2020- 2021

UNIT - IV
Other Types of Pollution: Noise Pollution and its impact- Qil Pollution - Pesticides
- Radioactivity Pollution Prevention and Control

UNIT -V

Pollution from Thermal Power Plants and Control Methods: Instrumentation
for pollution control - Water Pollution from Tanneries and other Industries and
their control

Text Books:
L (. Masters, “Introduction to Environmental Engineering and Science”,
Prentice —Hall, International Editions, 1988..
2 S. Peavy, D. R. Rowe and G. Tchobanoglous, “Environmental
Engineering”, McGraw- Hill Book Company, NY, 1985,

Suggested Reading:
L. H. Ludwig and W. Evans, “Manual of Environmental Technology in
Developing Countries”™, 1991,
A “Environmental Considerations in Energy Development”, Asian

Development Bank { ADB), Manilla, 1991,
Rﬂ‘figﬁm
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CBIT(A) AICTE Model Curriculum with effect from the AY 2020 - 2021

20ME E103

OFPTIMIZATION TECHNIQUES

(Programme Elective — [)

Instruction 3 Hours per week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Objectives: The students will
1. Come to know the formulation of LPP models
2, Understand the Algorithms of Graphical and Simplex Methods

3. Understand the Transportation and Assignmenttechniques

4. Come to know the procedure of Project Management along with
CPM and PER Ttechniques

3 Understand the concepts of sequencing and queuing theory

Outcomes: At the end of the course, student will be able to

Formulate a managerial decision problem into a mathematical model,
Apply Operations Research models to real time industry problems
Build and solve Transportation Models and Assignment Models,
Apply project management techniques like CPM and PERT to plan
and execute project successfully

5 Apply sequencing and concepts in industry applications

da i pI

UNIT-1I

Basic Concepts: Operations Research definition, scope, Models, Linear
programming problems, Formulation, Graphical Method, Simplex Method, and
Duality msimplex.

UNIT - 11

Transportation Models: Finding an initial feasible solution - North West Corner
Method, Least Cost Method, Vogel'sApproximation Method, Finding the optimal
solution, Special cases m Transportation problems - Unbalanced Transportation
problem, Degeneracy in Transpertation, Profit Maximization in Transportation.

UNIT- 111

Project Management: Definition, Procedure and Objectives of Project
Management, Differences between PERT and CPM, Rules for drawing Network
diagram, Scheduling the activities, Fulkerson's rule, Earli nd Latest times,

29
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CBIT (A) AICTE Model Curriculum with effect from the AY 2020 -2021

Determination of ES and EF times in forward path, LS & LF times in backward
path, Determination of critical path, duration of the project, Free float, Independent
float and Total fleat, Crashing of network.

UNIT -1V

Queuing Theory: Kendols Notation, single server models, lnventory control -
deterministic inventory models - Probabilistic inventory control models,

UNIT -V

Sequencing Models: Introduction, General assumptions, processing ‘n’ jobs
through two Machines, processing ‘n’ jobs through three machines. Game
Theory — definition saddle point Principle of Dominance.

Text Books:
L H.A. Taha, “Operations Research, An Introduction™, PHI, 2008
2 H.M. Wagner, “Principles of Operations Research”, PHI, Delhi, 1932
3 J.C. Pant, “[ntroduction to Optimisation: Operations Research”, Jain
Brothers, Delhi, 2008

Suggested Reading:
1. Hitler Libermann, “Operations Research”, McGraw Hill Pub. 2009
2 Pannerselvam, “Operations Research”, Prentice Hall of India 2010
3 Harvey M Wagner,“Principles of Operations Research™, Prentice Hall

of India 2010 R%EA
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CBIT (A) AICTE Model Curriculum with effect from the AY 2020 - 2021

Z0ME E203
AIR CONDITIONING SYSTEM DESIGN
{Programme Elective — II)
Instruction 3  Hours per week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Objectives: Student will understand
1. The difference between refrigeration and air conditioning
yd Working principles of simple vapour compression refrigeration cycle
and absorption refrigeration
: Necessity of psychrometry chart in air conditioning system design
4 Classification of air conditioning systems
5 How to calculate loads on air conditioning sysem

Outcomes: At the end of the course, student will be able tounderstand

L Effect of refrigerants on environment and ozone depletion,

2, List out merits and demerits of absorption refrigeration systemover
simple vapour compression refrigerationsystem

3. List out factors effecting design of air conditioning system

4. Importance of air conditioning in engineering applications

5 Design components used in air conditioning circuits

UNIT -1

Refrigeration and Air Conditioning: Differentiation of refrigeration and air
conditioning, COP, tone of refrigeration, classification of refrigerant, properties
of refrigerants, eco-friendly refrigerants, green-house effect, ozone depletion,
air refrigeration, Bell Coleman cycle, air craft refrigeration, classification of ari
craft refrigeration

UNIT -11

Refrigeration Systems: Simple vapor compression refrigeration system, COP,
pressure-enthalpy, temperature-entropy diagrams, theoretical and practical
cycles, absorption refrigeration cycle, COP of absorption refrigeration cycle,
simple and practical NH3 refrigeration cycle, Electrolux refrigeration cycle, lithium
bromide refrigerationcycle

UNIT- 111
Fs}rthmmetrv Introduction to psychrometry, psychrometric processes, cnmﬁ:-rt
air conditioning, factors effecting comfort air conditioning, therT
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CBIT(A) AICTE Model Curriculum with effect from the AY 2020 -2021

human being, effective temperature, comfort chart, by-pass factor, indoor air
quality, infiltration, problems on summer air conditioning and winter air
conditioning

UNIT -1V

Air Conditioning Systems : Classification of air conditioning systems, window
air conditioning system, split air conditioning system, year round air conditioning
system, ERSH, GSHF, industrial air conditioning, transport air conditioning, food
processing industries, photographic industries, food preserving industries,
chillers

UNIT -V

Design of Air Conditioning System: Loads on air conditioning system, factors
effecting design of air conditioning system, design of condensers, evaporators,
fillers, humidifiers, de-humidifiers, fans, blowers and ducts, expansion devices,
case studies of calculation of heat loads like auditorium, operation theatre, chilling
centers, software used in design of air conditioning system.

Text Books:
L. C. P. Arora, “Refrigeration &Air Conditioning™, Tata Mc Graw Hill,
1985,

Z Stoecker, “Refrigeration &Air Conditioning™, Me Graw Hill, 1992,
3 W. P. Jones, “Air Conditioning Engineering”, Edward Arnold
Publishers Ltd., London, 1984,

Suggesied Reading:
1. Norman C. Harris, “Modern Air Conditioning™, New York, McGraw-
Hill, 1974.

2 Manohar Prasad, “Refrigeration &Air Conditioning”, New Age

Publishers, 2014.
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CBIT (A) AICTE Maodel Curriculum with effect from the AY 2020 -2021

20ME E205
DESIGN OF SOLAR AND WIND SYSTEMS
(Programme Elective — IT)
Instruction 3  Hours per week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Objectives: Student will understand
. Need and importance of NCES and extent of Solar Energy as source.
¢.5 Concepts of Solar collectors, applications and Storage.
3. Concepls of Solar Energy storage
4, Wind Energy Conversion Fuel cell and MHD principles
3, Biomass conversion principles and also about Geothermalenergy

Outcomes: At the end of the course, student will be able to

L. Understand the implementation status of NCES in India along with
basic concepts of Solar Energy

2, Analyze the performance of Solar Collectors

3, Understand PV Cell technology and storage methods

4. Conceptually design the wind turbine and understand fuel cells
functioning,

5. Understand various Waste to Energy conversion technologies.

UNIT -1

Basics And Solar Energy: Definition-Concepts of Non Conventional Energy
Sources (NCES), potential and limitations of NCES, their Classification and
comparison, Solar Radiation, Basic definitions, Sun to Earth angles, Sun nise,
Sunset and Day length

UNIT-11
Solar Energy Collectors: Flat plate and concentrating collectors along with

their applications. Performance of flat plate and concentrating collectors. P-V
Cell.

UNIT- I
Solar Energy Storage and Applications: Solar Satellite, Different Methods of
storage, Sensible, Latent and Stratified, Solar engine Stirling and Brayton engines
Solar Ponds, solar chimney, solar satellite, Stand alone grid congectip
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CBIT (A) AICTE Model Curriculum with effect from the AY 2020 - 2021

UNIT - 1V

Wind Energy: Wind energy conversion, General formula -Lift and Drag- Basics
of wind energy conversion -Effect of density, frequency variances, angle of
attack, and wind speed. Windmill rotors- Horizontal axis and vertical axis rotors.
Determination of torque coefficient, Induction type generators- working
principle, Fuel Cells and MHD Working principles

UNIT -V

Bio-mass and Geothermal Energy: Availability of Biomass and various
conversion process; Direet Combustion, Thermo chemieal and Bio chemical
conversion process, Factors effecting generation of Biogas and various types
of biogas plants, Introduction to Geothermal Energy

Text Books:
1. J. A, Duffie and W. A. Beckman, “Solar Engineering of Thermal

Processes”™, John Wiley.

2 Hasan Sayed, and D K Sharma, “Non Conventional Energy Sources™,
Katson Publishing.

3 G. D. Rai, "Non Conventional Energy Sources™.

Suggested Reading:
L S.P. Sukhatme. “Solar Encrgy™, Tata Mcgraw Hill Publishing, 2014..
2 N.K. Bansal, “Non Conventional Energy Sources”, Vikas Publishers,
2012,
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CBIT (A) AICTE Model Curriculum with effect from the AY 2020- 2021

Z0CE Al101
DISASTER MITIGATION AND MANAGEMENT
Instruction 2  Hours per week
Duration of SEE 2 Hours
SEE 50 Marks
CIE _
Credits 0
Objectives:

L To equip the students with the basic knowledge of hazards, disasters,
risks and vulnerabilities including natural, climatic and human induced
factors and associated impacts

2 To impart knowledge in students about the nature, causes,
consequences and mitigation measures of the wvarious natural
disasters

% Toenable the students to understand risks, vulnerabilities and human
errors associated with human induced disasters

4, To enable the students to understand and assimilate the impacts of

any disaster on the affected arca depending on its position/ location,
environmental conditions, demographic, etc.

5 To equip the students with the knowledge of the chronological phases
ina disaster management cyele and to create awarencss about the
disaster manapement framework and legislations in the context of
national and global conventions

Outcomes: At the end of the course the students are able to

1. Analyze and critically examine existing programs in disaster
management regarding vulnerability, risk and capacity at different
levels

2 Understand and choose the appropriate activities and tools and set
up priorities to build a coherent and adapted disaster management
plan

3 Understand wvarious mechanisms and consequences of human
induced disasters for the participatory role of engineers in disaster
management

4, Understand the impact on various elements affected by the disaster
and to suggest and apply appropriate measures for the same

X Develop an awareness of the chronological phases of disaster
preparedness, response and relief operations for formulating effective
disaster management plans and ability to understand various
participatory approaches/strategies and their application in

disaster management.
%ﬁlﬁ & HEAD _
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CBIT (A) AICTE Model Curriculum with effect from the AY 2020 - 2021

UNIT-I:

Introduction: Basic definitions- Hazard, Disaster, Vulnerability, Risk, Resilience,
Mitigation, Management; classification of types of disaster- Natural and man-
made; International Decade for natural disaster reduction (IDNDR); International
strategy for disaster reduction (ISDR), National disaster management authority
(NDMA).

UNIT-II:

Natural Disasters: Hydro meteorological disasters: Causes, Early warning
systems- monitoring and management, structural and non-structural measures
for floods, drought and Tropical cyclones; Geographical based disasters:
Tsunami generation, causes, zoning, Early warning systems- monitoring and
management, structural and non-structural mitigation measures for earthquakes,
tsunami, landslides, avalanches and forest fires. Case studies related to various
hydro meteorological and geographical based disasters.

UNIT-III:

Human induced hazards: Chemical disaster- Causes, impacts and mitigation
measures for chemical accidents, Risks and control measures in a chemical
industry, chemical disaster management; Case studies related to various chemical
industrial hazards eg: Bhopal gas tragedy; Management of chemical terrorism
disasters and biological disasters; Radiological Emergencies and case studies;
Casestudies related to major power break downs, fire aceidents, traffic accidents,
o1l spills and stampedes, disasters due to double cellar construction in multi-
storeyed buildings.

UNIT- IV:

Disaster Impacts: Disasterimpacts- environmental, physical, social, ecological,
economical, political, ete.; health, psycho-social issues; demographic aspects-
gender, age, special needs; hazard locations; global and national disaster trends:
climate change and urban disasters.

UNIT- V:

Concept of Disaster Management: Disaster management eycle — its phases;
prevention, mitigation, preparedness, relief and recovery; risk analysis,
vulnersbility and capacity assessment; Post-disaster environmental response-
water, sanitation, food safety, waste management, disease control; Roles and
responsibilities of government, community, local institutions, NGOs and other
stakeholders; Policies and legislation for disaster risk reduction, DRR
programmes in India and the activities of National Disaster Management

Authority, 3
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CBIT({A) AICTE Model Curriculum with effect from the AY 2020 - 2021

Text Books:
1. Pradeep Sahni, “Disaster Risk Reduction in South Asia”, Prentice
Hall_ 2003,

2.2 B. K. Singh,”Handbook of Disaster Management: techniques &
Guidelines™, Rajat Publication, 2008,

Suggested Reading:
L Ministry of Home Affairs, “Government of India, “National disaster
management plan, Part [ and 117
2 K. K. Ghosh, "Disaster Management”, APH Publishing Corporation,
2006,
3 “Hazards, Disasters and your community: Aboollet for students and
the community™, Ministry of home affairs.

Online Resources:
. http:/'www.indiaenvironmentportal org in/files/file
disaster_management_indial .pdf
2 http:/fwww.ndmindia.nic.in{National Disaster management in India,

Ministry of Home Affairs) %
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CBIT (A) AICTE Model Curriculum with effect from the AY 2020 -2021

WEG AlOL
ENGLISH FOR RESEARCH PAPER WRITING
Instruction 2  Hours per week
Duration of SEE 2 Hours
SEE 50 Marks
CIE _ -
Credits 0
Objectives: The Course will introduce the students to
1. Understand the nuances of language and vocabulary in writing a
Research Paper.
2 Develop the content, structure and format of writing a research paper.
3, Produce original research papers without plagiarism.

Outcomes: After successful completion of the course, the students will be able

Lo
L. Imterpret the nuances of research paper writing.
2 Differentiate the research paper format and citation of sources.
3. To review the research papers and articles in a scientific manner.
d Avoid plagiarism and be able to develop their writing skills in
presenting the research work.
5. Create a research paper and acquire the knowledge of how and where
to publish their original research papers.
UNIT -1

Academic Writing ; Meaning & Definition of a research paper— Purpose of a
research paper — Scope — Benefits — Limitations — ouicomes.

UNIT-11

Research Paper Format: Title — Abstract - Intreduction — Discussion = Findings
- Conclusion = Style of Indentation — Fant size/Font types — Indexing — Citation
ol sources.

UNIT-IIT
Research Methodology: Methods (Qualitative — Quantitative) Review of
Literature. Criticizing, Paraphrasing & Plagiarism.

UNIT - IV
Process of Writing a research paper: Choosing a topic - Thesis Statement -
QOutling — Organizing notes - Language of Research — Word order, Paragraphs -

Writing first draft —Revising/Editing - The final draft and proof regding.
OR & HEAD
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CBIT (A) AICTE Model Curriculum with effect from the AY 2020 - 2021

UNIT-¥

Research Paper Publication: Reputed Journals- National/International- ISSN
No, No, of volumes, Scopus Index/UGC Joumals — Free publications - Paid
Journal publications — /Advantages/Benefits

Text Books:
F: C. R Kothari, Gaurav, Garg, “Research Methodology Methods and

Technigues”, 4/e, New Age International Publishers.

Suggested Reading:
1. Day R, “How to Write and Publish a Scientific Paper”, Cambridge
University Press, 2006
2. “MLA Hand book for writers of Research Papers”, 7/e, East West
Press Pvt, Ltd, New Delhi
3. Lauri Rozakis, Schaum’s, “Quick Guide to Writing Great Research
Papers”, Tata McGraw Hills Pvt. Ltd, New Delhi.

Online Resources:
1. NPTEL: https:/fonlinecourses.nptel.ac.in/nocl8 mgl3/preview
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CEBIT(A) AICTE Model Curriculum with effect from the AY 2020 -2021

20EG Al02
INDIAN CONSTITUTION AND FUNDAMENTAL RIGHTS

Instruction 2 Hours per week
Duration of SEE 2 Hours

SEE 50 Marks

CIE

Credits 0

Objectives: The Course will introduce the students to
L. The history of Indian Constitution and its role in the Indian democracy.
2 Address the growth of Indian opinion regarding modern Indian
intellectuals” constitutional role and entitlernent. to civil and economic
rights as well as the emergence of nationhood in the early years of

Indian nationalism.
3 Have knowledge of the various Organs of Governance and Loeal
Admimstration.

Outcomes: After successful completion of the course, the students will be able

1o
1. Understand the making of the Indian Constitution and its features.
2 Understand the Rights of equality, the Right of freedom and the Right
to constitutional remedies.
3 Have an insight into various Organs of Governance - composition
and functions.
4. Understand powers and functions of Municipalities, Panchayats and
Co-pperative Societies.
% Understand Electoral Process, special provisions.
UNIT =1

History of making of the Indian constitutions: History, Drafting Committee
{Composition &Working).
Philosophy of the Indian Constitution: Preamble, Salient Features.

UNIT-1I

Contours of Constitutional Rights and Duties - Fundamental Rights, Right to
Equality, Right to Freedom, Right against Exploitation, Right to Freedom of
Religion, Cultural and Educational Rights, Right to Constitutional Remedies,

Directive Principles of State Policy, Fundamental Duties, E% :
E HEAD
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CBIT (A) AICTE Maodel Curriculum with effect from the AY 2020-2021

UNIT- IT1

Organs of Governance - Parliament: Composition, Qualifications, Powers and
Functions

Union Execufives : President, Governor, Council of Ministers, Judiciary,
appointment and transfer of judges, qualifications, powers and functions

UNIT - IV

Local Administration - Distriet’s Administration head: Role andimportance.
Municipalities: Introduction, Mayor and role of Elected Representative, CEQ of
Municipal Corporation. Panchayati Raj: Introduction, PRI: Zilla Panchayat,
Elected Officials and their roles, CEO Zalla Panchayat: positions and role.

Block level: Organizational Hierarchy(Different departments) Village level: role
of elected and appointed officials. Importance of grass root democracy.

UNIT-V

Election commission: Election Commission: Role and functioning, Chief Election
Commissioner and Election Commissioners, State Election Commission :Role
and functioning,. Institute and Bodies for the welfare of SC/ST/OBC and women.

Text Books:
1, Dr. 5. N. Busi, Dr. B. R. Ambedkar, “Framing of Indian Constitution™,
1/e,2015.
Z M. P. Jain, “Indian Constitution Law™, 7/e, Lexis Nexis, 2014
Suggested Reading:
L “The Constitution of India”, 1950 (Bare Act), Government Publication
2 D.D. Basu, “Introduction to the Constitution of India”, Lexis Nexis,
2015,

Online Resources:
| 7 http://www.nptel.ac.in/courses/1 03107084/Seript.pdf

T
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CBIT (A) AICTE Model Curriculum with effect from the AY 2020-2021

20ME E204
ENERGY CONSERVATION AND MANAGEMENT

(Programme Elective — II)

Instruction 3 Hours per week
Duration of SEE 3 Hours

SEE 00 Marks

CIE 40 Marks

Credits 3

Objectives: Student will understand
1. Know the importance of energy sector in countries” development
2 Identify various auditing services
EX Prepare the organizational structure energy policy
4. (ret the concept of management in process industries
) Explain how to take tax considerations

Outcomes: At the end of the course, student will be able to
L. Know energy scenario both India and world
2, Review and asses the various audit tools
3 Understand energy policy planning and take energy management as
a profession

4. Analyze energy security, codes, standards
5. Arrange the financial arrangements forindustries
UNIT -1

Global & Indian Energy Scenario: Classification of Energy sources-Energy
needs of growing economy-Energy sector reform, Energy and Environment:
Global Environmental Concerns, Basics of Energy and its vanious forms.

UNIT - 11

Energy Audit: Types of energy audit, Energy Auditing Services Basic Components
of an Energy Audit Specialized Audit Tools Industrial Audits Commercial Audits
Residential Audits Indoor Air Quality

UNIT- 1T

Energy Management; Program

Organizational Structure, Energy Policy Planning Audit Planning Educational
Planning Strategic Planning, The Value of Energy Management The Energy
Management Profession Some Suggested Principles of Eﬂ&lﬁgﬁ‘lﬂnﬂgement}

Energy Management Systems Justification of EMCSs Systems Ydtegration
L HEAD
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CBIT (A) AICTE Model Curriculum with effect from the AY 2020 - 2021

UNIT - 1V

Waste Heat Recovery: Energy Management in Process Industries, Energy
Security, Codes, Standards, Electricity Act, Energy Conservation Act. Economics
of Waste-Heat Recovery, Energy management in water and waste water treatment
—solid waste treatment- air pollution control systems . Energy Management in
Boilers and Fired systems — Steam and condensate systems — cogeneration —

UNIT -V

Capital Investments: Introduction General Characteristics of Capital Investments,
Sources of Funds Tax Considerations Time Value of Money Concepts Project
Measures of Worth Economic Analysis-Financing Energy Management Projects
Introduction Financial Arrangements: A Simple Example Financial Arrangements:
Details and Terminology Applying Financial Arrangements: A Case Study “Pros”
& “Consg™

Text Books:
1. W. C. Turner, “Energy Management Handbook™, 5/e, Marcel Dekker,
Inc, New Yorl, 2005.
Z W. R. Murphy and G. McKay, “Energy Management”, Butterworth
Heinemann, 2007,

Suggested Reading:

L “General Aspects of Energy Management and Audit”, National
Productivity Council of India, Chennai (Course Material- National
Certification Examination for Energy Management).

Z B. L. Capehart, W. C. Turner. W. J. Kennedy, “Guide to Energy
Management”, CRC Press, New York, 2005,
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CRBIT (A) AICTE Model Curriculam with effect from the AY 2020 - 2021

20EG Al104
PERSONALITY DEVELOPMENT THROUGH LIFE’S

ENLIGHTENMENT SKILLS

Instruction 2 Hours per week

Duration of SEE 2 Hours

SEE 50 Marks

CIE

Credits 0

Objectives: The Course will infroduce the students to
I, Learn to achieve the highest goal happily.

2. Become a person with stable mind, pleasing personality and
determination.
3 Avwaken wisdom amongthem.

Outcomes: After successful completion of the course, the students will be able

o
l. Develop their personality and achieve their highest goal of life.
2 Lead the nation and mankind to peace and prosperity.
3 Practice emotional self regulation.
4 Develop a positive approach to work and duties.
3. Develop a versatile personality.
UNIT-1

Neetisatakam — Holistic Development of Personality - Verses 19, 20, 21, 22
{Wisdom) - Verses 29, 31, 32 (Pride and Heroism) - Verses 26,28,63,65 (Virtue)

UNIT -1
Neetisatakam— Holistic Development of Personality (cont'd) - Verses 52,53, 59
(dont’s) - Vierses 71,73,75 & 78 (do’s) - Approach to day to day works and duties.

UNIT- 111

Introduction to Bhagavadgeetha for Personality Development - Shrimad
Bhagavadgeetha: Chapter 2 — Verses 41, 47, 48 - Chapter 3 — Verses
13,21,27,35 - Chapter 6 — Verses 5,13,17,23,35 - Chapter 18 — Verses 45, 46, 48
Chapter — 6: Verses 5, 13, 17, 23, 35; Chapter — 18: Verses 45, 46, 48

UNIT -1V
Statements of Basic Knowledge - Shrimad Bhagavadgeetha: Chapter 2- Verses
56,62,68 - Chapter 12 —Verses 13, 14, 15, 16, 17, 18 - Personality of Role model

from Shrimad Bhagawat Geeta. M
DF-EE:‘:‘I%F: & HEAD
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CBIT (A) AICTE Model Curriculum with effect from the AY 2020-2021

UNIT -V

Role of Bhagavadgeetha in the Present Scenario - Chapter 2 — Verses 17 -
Chapter 3 —Verses 36, 37,42 - Chapter 4 — Verses 18, 38, 39 - Chapter | B - Verses
37, 38, 63.

Text Books:
L. “Srimad Bhagavad Gita” , Swami SwarupanandaAdvaita Ashram
(Publication Department), Kolkata

Suggested Reading:
L, “Bhartrihari’s Three Satakam (Niti-sringar-vairagya)”, P.Gopinath,
Rashtriya Sanskrit Sansthanam, MNew Delh

Online Resources:
1 NTPEL: http://nptel.ac.in‘downloads/ 109104 1 15/
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CBIT (A) AICTE Model Curriculum with effect from the AY 2020-2021

20ME C203
THERMAL SYSTEMS LAB
Instruction 4 Hours per week
Duration of SEE ——
SEE i
CIE 50 Marks
Credits ?

Objectives: Student will understand to
L. Evaluate the performance of L.C Engine

p Determune heat transfer coefficient in two phase heat transfer
3 Determine effectiveness of cross flow heat exchanger
4. Evaluate the thermal properties of fluids

5 Evaluate the COP of Refrigeration & Air conditioning Tutors

Outecomes: At the end of the course, student will be able to
I Estimate the thermal efficiency of IC engine

2, Prove that value of convection heat transfer coefficient is very high
with two phase heat transfer
3. Estimate the effectiveness of cross flow heat exchanger and prove

that it is very high compared with other configurations
4. Find out properties of fluids such as coefficient of thermal expansion,
enthalpy of fusion

B Determing COP of Refrigeration and air conditioned tutors
List of Experiments:
L. Performance Evaluation on single/multi cylinder 4-stroke S1 Engine,
2, Performance Evaluation on single/multi cylinder 4 stroke CI Engine.
3 Determination of heat transfer coefficient in Film wise and Drop wise
condensation
4, To determine the effectiveness of Cross flow Heat Exchanger.
3 Heat Pipe Demonsiration
(3. Performance text on Axial flow compressor
T Determination of coefficient of thermal expansion of Solids, Liguids

and Crases

Determination of thermal capacity of Solids

Determination of isentropic coefficient of air by Clement-Desormes
method

10 Measure of enthalpy of fusion and solidification

1. Determination of COP of Refrigeration tutor

12 Determination of COP of Air-conditioning tutor

o e

Note : Out of the above 12 experiments. any ten experimenés_have to be
carried out. m%‘
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CBIT (A} AICTE Model Curriculum with effect from the AY 2020-2021

Text Books:
l. Younus. A. Cengel & Michael A. Boles, “Thermodynamics An
Engineering Approach™, 7/e, TMH.
7.3 Y. V.C. Rao. "Postulates and Statistical Thermodynamics”, Alhied
Publishers Inc., 1994,

Suggested Reading:
1. P.K. Nag, “Basic and Applied Thermodynamics”, TMH, 2008,
2 J.P Holman, “Thermo Dynamics”, Mc Graw Hill, 2008.
3 Howell and Dedcius, “Fundamentals of Engineering
Thermodynamics”, MeGraw Hill Inc., U.S.A.
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CBIT (A) AICTE Model Curriculum with effect from the AY 2020- 2021

20ME C204
DESIGN OF SOLAR AND WIND SYSTEMS LAB

Instruction 4  Hours per week
Duration of SEE “--

SEE -

CIE 50 Marks

Credits 2

Objectives: To make the students to understand

. Concepts of solar energy collection and measurements

2, Wind and solar thermal applications

3. Direct conversion using solar PV cell

4, Wind turbine working and factors eftecting its performance
5. Bio energy conversion principles

Qutcomes: At the end of the course, student will be able to

1. Measure radiation using various mstruments

2 Find the performance of solar water pump, water heater

3. Determine the effect of tilting angle on pv cell

4 Evaluate efficiency of wind turbine

3. Differentiate KVIC and JANATAbIo energy conversion systems

List of Experiments:

1. Study of direct and diffused beam solar radiation (Solar Radiation
Measurement)

2 Performance evaluation of solar flat plate collector {water heating,
water pumping)

= Performance evaluation of concentrating solar collector

4 Performance of PV panel in series and parallel combination: (Charging
characteristics of a battery using PV panel, Effect of tilt angle on
solar PV panel, Effect of shadow on solar PV panel , Effect of
surrounding temperature on PY panel )

- Study of direct and indirect solar dryer ( how to dry various types of
Agricultural products)

o, Analysis of KVIC Bio gas plant

T Performance studies of Gasifier
B, Study of Janata Bio gas plant. Deenabandhu Biogas plant for
demonstration
9, Small wind turbing of 500kw for the purpose of den%strmiﬂn
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CBIT (A) AICTE Model Curriculum with effect from the AY 2020 - 2021

Text Books:
L J. A, Duffic and W. A. Beckman, “Solar Engineering of Thermal
Processes”™, John Wiley.
z Hasan Sayed and D. K. Sharma, “Non Conventional Energy Sources”,
Katson Publishing,
3, G.D. Rai, “Non Conventional Energy Sources™.

Suggested Reading:
L P. Sukhatme “Solar Encrgy™, Tata Mcgraw Hill Publishing, 2004
2 N k. Bansal, “Non Conventional Energy Sources” Vikas Publishing,

2009. :
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CBIT (A) AICTE Model Curriculum with effect from the AY 2020 - 2021

ZO0ME C106
FINITE ELEMENT TECHNIQUES
Instruction 3 Hours per week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3
Objectives: To make the students to
L. Understand finite element analysis fundamentals andformulations
2, Formulate the axial, truss, beam and 2D problems
3. Formulate the heat conduction and dynamics problems, understand
the use of numerical integration and Gauss quadrature
4. Understand the convergence requirements and 3D problems
5. Perform engincening simulations using finite element analysis software
(ANSYS)

Outcomes: At the end of the course, Student will be able to

L Apply FE method for solving field problems using virtual work and
potential energy formulations

2 Analyze linear problems like axial, truss and beam, torsional analysis
of circular shaft

3 Analyze 213 structural problems using CST element and analvze the
axi-symmetric problems with triangular elements. Write shape
functions for 4 node quadrilateral, isoparametric elements and apply
numerical integration and Gaussian quadrature to solve theproblems.

4, Evaluate the eigen values and eigen vectors for stepped bar, formulate
3 D elements, check for convergence requirements
S Solve lincar | D and 2 D heat conduction and convection heat transfer

problems, Use of FEA software ANSYS for engineering solutions

UNIT-1

Introduction to Finite Element Method of Solving Field Problems: Stress and
Equilibrium. Boundary conditions. Strain-Displacement relations. Stress-strain
relations.

One Dimensional Problem: Finite element modeling. Local, natural and global
coordinates and shape functions. Potential Energy Approach: Assembly of
Global stiffness matrix and load vector. Finite element tions, lreatment of

boundary conditions. Quadratic shape funclions. ﬁé’gﬂﬁlgbﬂ & HEAD
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CBIT (A) AICTE Model Curriculum with effect from the AY 2020 - 2021

UNIT - 11

Analysis of Trusses: Analysis of plane truss with number of unknowns not
exceeding two at each node.

Analysis of Beams: Element stiffness matrix for two noded, two degrees of
freedom per node for beam element

Analysis of Frames: Analysis of frames with two translations and a rotational
degree of freedom at each node,

UNIT-111

Two Dimensional StressAnalysis: Finite element modeling of two dimensional
stress analysis problems with constant strain triangles and treatment of boundary
conditions. Two dimensional four noded isoparametric elements and numerical
integration. Finite element modeling of Axisymmentric solids subjected of
axisymmetric loading with triangular elements.

Convergence requirements and geometric isotropy

UNIT - IV

Steady State Heat Transfer Analysis: One dimensional analysis of a fin and two
dimensional conduction analysis of thin plate.

Time Dependent Field Problems: Application to one dimensional heat flow in a
rod.

Dynamic Analysis: Formulation of finite element modeling of Eigen value
problem for a stepped bar and beam. Evaluation of Eigen values and Eigen
veclors.

Analysis of a uniform shaft subjected to torsion using Finite Element Analysis.

UNIT -V

Three Dimensional Problems in Stress Analysis: 3D elements: Introduction to
tetrahedron and brick elements.

Introduction to thin and thick plates

Introduction to non-linear formulation through FE.

Text Books:
1. R. Tirupathi. Chandrupatla and D.B. Ashok, “Introduction of Finite
Element in Engineering”, Prentice Hall of India, 2004,
2 5.5. Rao. “The Finite Element Methods in Engineering”, 2/e, Pergamon
Press, 2001,
3 David. V. Hutton, “Fundamentals of Finite Element Analysis”, Tata

McGrawHill, 2003,
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CBIT (A) AICTE Model Curriculum with effect from the AY 2020 - 2021

Suggested Reading:
L Robert Cook , “Concepts and applications of finite element analysis”™,
4/e, John Wiley and sons, 2009,

2, K.l. Bathe, “Finite element procedures”, 2/e, Prentice Hall of India,
2007.

3. [ L. Logan, “First course in finite element method”, /e, Mason, OH:

South Western, Cengage Leamning, 2011,
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20ME C205

ADVANCED HEAT AND MASS TRANSFER
Instruction 3  Hours per week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Objectives: Te make the students to
1. Understand the basic principles of fins and unsteady state heat
transfer applicd to industries.

2 Learn various equations and their application in engineering heat
transfer

3 Understand boundary layer concept and their applications

4, Learn about principles of phase heat transfer and radiation heat
transfer

X Learn about mass transfer and its applications in process industries

Outcomes: At the end of the course, Student will be able to

1. Apply the equations pertaining to unsteady state heat transfer and
knowledge in extended surfaces
2 Evaluate mass, momentumn and energy equations with approximate

and exact methods

3 Apply heat transfer knowledge in calculation of boundary layer
thickness and various dimensionless numbers

4. Evaluate heat transfer coefficients under phase change phenomena
and radiation heat transfer

5. Apply the knowledge of mass transfer in process industries

UNIT -1

Brief Introduction to Different Modes of Heat Transfer: Conduction; General
heat conduction equation-Initial and Boundary conditions Steady State Heat
Transfer: Simplified heat transfer in 1D and 2D - Fins. Transient heat conduction;
Lumped system analysis- Heisler charts-semi infinite solid-use of shape factors
in conduction - 2D transient heat conduction — product solutions

UNIT-11

Finite Difference Methods for Conduction: 1D & 2D steady state and simple
transient heat conduction problems — implicit and explicit methods. Forced
Convection: Equations of Fluid Flow — Concepts of Continuity, momentum
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equations — Derivation of Energy equation - Methods to determine heat transfer
coefficient: Analytical Methods - Dimensional Analysis and concept of exact
solution. Approximate Method — Integral analysis

UNIT-IIT
External Flows: Flow over a flat plate: Integral method for laminar heat transfer

coefficient for different velocity and temperature profiles. Application of empirical
relations to variation geomeirics for Laminar and Turbulent flows. Internal flows:
Fully developed flow: Integral analysis for laminar heat transfer coefficient —
Types of flow — Constant Wall Temperature and Constant Heat Flux Boundary
Conditions - Hydrodynamic & thermal entry lengths; use of empirical correlations

UNIT -1V

Free Convection & Radiation: Approximate analysis on laminar free convective
heat transfer — Boussinesque Approximation - Different geometries — combined
free and forced convection, Boiling and condensation: Boiling curve —
Correlations- Nusselt’s theory of film condensation on a vertical plate —
Assumptions & correlations of film condensation for different geometrics

UNIT-V

Mass Transfer: Radiation Heat Transfer, Radiant heat exchange in grey,non-
greybodies, withtransmitting, reflectingandabsorbingmedia, specularsurfaces,
gas radiation — radiation from flames. Mass Transfer: Concepts of mass transfer
- Diffusion & convective mass transfer Analogies — Significance of non-
dimenstonal numbers.

Text Books:
1. Necati Ozisik, “Heat Transfer”, TMH, 1998,
2 Incropera Dewitt, “Fundamentals of Heat & Mass Transfer”, John
Wiley, 2007,

3 Yunus A. Cengel, “Heat Transfer: A basic approach”, TMH, 2008.

Suggested Reading:
L R. C. Sachdeva, "Fundamentals of Engineering Heat & Mass
Transfer”, New Age International Publications, 2010,
2 1.P. Holman, “Heat Transter”, Mc Graw Hill, 2008.
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20ME E206
COMPUTATIONAL FLUID DYNAMICS
(Programme Elective — IIT)
Instruction 3 Hours per week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Objectives: To make the students to learn the

Basic equations and concept of CFD

Concept of pdes and finite difference methods

Various types of grid generation and errors in numerical solution
Crank-Nihcolson, Implicit and Explicit methods & Jacobi, Gauss Seidel
and ADT methods

5. Importance of FVYM

Cal el

Outcomes: At the end of the course, student will be able to

L. Derive CFD governing equations and turbulence models

2 Apply elliptical, parabolic and hyperbolic pdes and forward, backward
and center difference methods

3 Understand errors, stability, consistency and develop O,H and C grid
generated models

4, Evaluate the use of Crank-Nihcolson, Implicit and Explicit methods
and analyze problem by Jacobi, Gauss Seidel and ADI methods

3, Solve conduction and convection problems using FVM.

UNIT -1

Governing Equations: Continuity, Momentum and Energy equations, Navier
Stokes equations, Reynolds and Favre averaged N — § equations. Introduction
to turbulence, Turbulence models-mixing length model, K-& turbulence Model.

UNIT - 11

Grid Generation: Grid Generation- Types of grid O,H,C. Coordinate
transformation, Unstructured grid generation, Errors; Consistency, Stability
analysis by von Neumann. Convergence criteria

UNIT- IT1
Classification of PDEs: Elliptic, parabolic and hyperbolic equations, Initial and
boundary conditions, Concepts of Finite difference methods — forward, backward
and central difference

Chaitanys Bharathl Institute of Technology {A)
Sandipel, Hyderabad-500 075, Telangana
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UNIT -1V

Finite Difference Solutions: Finite difference solutions - Crank Nicholson,
Implicit and explicit, ADI - Jacobi, Gauss Seidel, solution for Viscous
incompressible flow using Stream function — Vorticity method

UNIT -V

Finite Volume Method: Introduction to Finite volume method, Finite volume
formulations for diffusion equation, convection diffusion equation, Selution
algorithm for pressure velocity coupling in steady flows, Use of Staggered grids
SIMPLEAlgorithm

Text Books:
1. John D. Anderson, “Computational Fluid Dynamics”, Mc Graw Hill
Inc.,2013.
2 H. K. Versteeg and Malala Shekara, “Introduction to Finite Volume
Method”, Pearson, 2015.
Suggested Reading:

L K. Muralidhar and T. Sundararajan T,, “Computational Fluid flow and
Heat transfer™, Narosa Publishing House, 2003.
Zz S.V.Patankar, “Numerical Heat transfer and Fluid flow™, Hemisphere

Publishing Compary, New York, 1980.
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20ME E207
REFRIGERATION AND CRYOGENICS
(Programme Elective — III)
Instruction 3 Hours per week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Objectives: To make the students to learn the

Importance of selection of refrigerant,

Utility of simple vapour compression refrigeration cycle
Working principle of absorption refrigeration cyele,

The design principles of components of refrigeration system
Working principle of gas liquefaction

Lh B L b

Outcomes: Atf the end of the course, student will be able to
1. Leam the applications of refrigeration and ODP, GWP and related
environment issues
2 To design the refngeration systems for domestic applications
Understand absorption refrigeration system and its advantages over
vapor compression refrigeration
4, Design equipment needed for refrigeration system like evaporators,

Lid

condensers.
5 To understand the applications in cryogenics and gas-liquefaction
svalom
UNIT -1

Fundamentals of Refrigeration: Definition of refrigeration, applications of
refrigeration, COP, tone of refrigeration, refrigerants and their classification,
properties of refrigerants, designation of refrigerants, ozone depletion, eco-
friendly refrigerants, Air Refrigeration, Bell Coleman cycle, air craft refrigeration,
classification

UNIT -11

Vapor Compression Refrigeration System: Actual cycle, theoretical cycle, flash
chamber, accumulator, sub-cooling, superheating, cascade refrigeration, wet
compression, dry compression, improvements in the performance o e, multi-
stage compression with Intercooling, multi-evaporator system %‘J

L
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UNIT- 11

Vapor Absorption Refrigeration System: Absorption Refrigeration, Simple and
Practical NH3 refrigeration, Electrolux refrigeration, LiBr refrigeration system,
Etheciency of absorption refngeration system, steam jet refrigeration, merits and
demerits of steam jet refrigeration over simple vapour compression cycle

UNIT -1V

Refrigeration Applications and Psychrometry: Design, selection of evaporators,
condensers, control systems, motor selection, Refrigeration applications, food
preservation, transport, Introduction to psychrometry, psychrometric processes,
humidifiers, de-humidifiers, filters, ducts

UNIT-V

Cryvogenies: Application of eryogenics, Gas liguefaction systems - Linde-
Hampson, Linde dual pressure, Claudecycle, merits of one system over other
system, Production of liquid air, Production of liquid nitrogen and production of
biquid oxygen.

Text Books
L. C, P.Arora, “Refrigeration and Air-conditioning”, Tata McGraw-Hill,
2000.

2 Stoecker & Jones, “Refrigeration and Air-conditioning™, McGraw Hill
Book Company, 1 992,
3 Bailey. “Advanced Cryogenics™, Plenum Press, London, 1971.

Suggested Books.
1. Jordan & Priester, "Refrigeration and Air-conditioning”, Prentice-Hall,
2/e, 1957.

2 .G, Hasseldon, “Cryvogenic Fundamentals”, Academic Press, 1992,
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20ME E208
DESIGN OF HEAT EXCHANGERS

{Programme Elective — [II)

Instruction 3 Hours per weel
Dwuration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks

Credits 3

Objectives: To make the students to learn the
L. Importance of heat exchanger in engineering application
Z Warious co-relations for forced convection heat transfer coefficients
for differentgeometries
3. Importance of pressure drop and its effect on heat transfer rate
4. Working principle of hair pin heat exchanger
5 Design concepts of condensers and heat pipe

QOutcomes: At the end of the course, student will be able to
. Explain different types of heat exchangers, LMTD method and NTU

methods

2 List out co-relations for forced convection heat transter coefficient
for various geometries

3 Estimate the pressure drop in lamimar and turbulent flow in heat
exchangers

4, Determine pressure drop in hair pin and finned tube heat exchangers

5. Explain design and operational considerations in condensers and
heat pipes

UNIT -1

Heat Exchanger Types and Design Methods: Tubular heat exchangers, plate
heat exchangers, extended surface heat exchangers, flow arrangements,
applications, overall heat transfer coefficient, multi-pass and cross flow heat
exchangers, LMTD method, NTU method for heat exchanger analysis

UNIT-11

Forced Convection Heat Transfer Coefficient: Laminar forced convection in
ducts and concentric annuli, turbulent forced convection in ducts and circular
pipes, heat transfer in helical coils, and spirals and heat transfer in b

11 é !
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UNIT — I

Pressure Drop and Fouling: Tube side pressure drop in laminar and turbulent
flows, pressure drop in bends and fittings, Fouling of heat exchangers, basic
considerations, effect of fouling on heat transfer and pressure drop.

UNIT - IV

Hair Pin and Finned Heat Exchangers: Pressure drop-hydraulic diameter, hair
pin heat exchanger, parallel and series arrangements of hairpins; total pressure
drop, compact heat exchangers, plate-fin heat exchangers, tube fin heat
exchangers, pressure drop for fin tube heat exchanger

UNIT -V

Condensers: Horizontal shell and tube condensers, plate condensers, air cooled
condensers, design and operational considerations, Heatpipe, workingprinciple,
heat pipe components and materials

Text Books:
.. Donald Q. Kern, “Process Heat Transfer”, TMH Publications, 1963,
5 Sadik Kakac and Hongtan Liu, “Heat Exchangers-Selection,Rating
and Thermal Design”, 3/e, CRC Press, 2012.
2 David Reay and Peter Kew, “Heat Pipes, Theory, design and
Applications”, Butterworth-Heimemann (Elsevier), 5/e, 2006,

Suggested Reading:
L S.Kakac, A, E. Bergles and F. Mayvinger, “Heat Exchangers, Thermal,
Hydraulic Fundamentals and Design”, Hemisphere Publications, 1981,
2 “Standards of Tubular Exchangers Manual Association (TEMA)",

e, 1988. <—\%(
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Z0ME E209
TURBO MACHINES

(Programme Elective — IV)
Instruction 3 Hours per week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Objectives: Student will understand

L. Principles and equations of turbo machinery

Z Velocity triangle and power developed by steam turbines

| Working principles of Pelton, Francis and Kaplan turbines

4, Working principles of axial flow compressor and centrifugal
compressor and their performance

5 Power required for rotary compressors and power developed bygas

turbines

Outcomes: Al the end of the course, student wall be able to

. Apply gas dynamics equations depending upon applications
2 Estimate the power developed by steam turbines
3 Calculate hydraulic efficiency of impulse and reaction turbines
4. Find the efficiency, pressure rise, degree of reaction, slip factor and
performance of axial flow and centrifugal compressors
& Understand cycles and improve the cycle efficiency in gas turbines
UNIT -1

Fundamentals of Turbo Machines: Classiheations, Applications, Isentropic flow,
Energy transfer, Efficiencies, Static and Stagnation conditions, Fluid equations
- continuity, Euler’s, Bernoulli's equation and its applications. Euler's flow
through variable cross sectional areas.

UNIT - 11

Steam Turbines: Convergent and Convergent-Divergent nozzles, Energy Balance,
Effect of back pressure, Design of nozzles. Steam Turbines: Impulse turbines,
Work done and Velocity triangle. Efficiencies, Compounding

UNIT- IIT
Hydraulic Turbines: Introduction, Classification of turbines, Impulse and
reaction turbines, construction, working and performance of Pelton, Francis and
Kaplan Turbines, Selection of turbines: specific speed, unit quantytibs.
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UNIT -1V

Axial Flow Compressors and Centrifugal Compressors: Work and veloeity
triangles, Efficiencies, Stage pressure rise, Degree of reaction, Performance of
compressors, Velocity triangles and efficiencies; slip factor, performance of
COMpPressors,

UNIT-V

Gas Turbines: Principle of working — Classification - Joule's cycle —~ work done
and efficiency — Brayton Cycle = Optimum Pressure ratio for maximum power
and maximum efficiency — P, and 10, — Improvement in cycle performance
— Intercooling, Reheating and Regeneration (Heat exchanging) — Problems
using these principles.

Text Books:
1, 5. M, Yahya, “Turbines, Compreessors and Fans”, 4/e, Tata McGraw-
Hill Education Pvit. Ltd., 2010,
2 G.Gopalakishnan and D. Prithvi Raj, “Atreatise on Turbomachines”,
Scitec Publications, Chennai, 2002,
3. Seppo. A. Korpela, “Principles of Turbomachinery™, John Wiley &
sons Inc, Publications, 2011.

Suggested Reading:
1. R. K. Turton, “Principles of Turbomachinery™, E & F N Spon
Publishers, London & New York, 2004,
2 Denmis G, Shepherd, “Principles of Turbomachines™, Macrmullan, 2007.
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20ME E210
GAS TURBINES

{Programme Elective — IV)
Instruction 3 Hours per week
Durstion of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Objectives: Student will understand

Adiabatic energy equation ofnozzle.
Thermodynamic cycle of gas turbine
Working principle of rotarycompressors,
Working principle of gas turbine power plant.
Working principle of jets and propulsions.

el R B

Outcomes: At the end of the course, student will be able to
I Design nozzle with known mlet conditions

2, Evaluate thermal efficiency of gas turbines and its improvement

3 Determine overall efficiency of Axial flow compressor and Centrifugal
COMPressors

4, Design combustion system for gas turbine plant

3 Determine thrust and propulsive force developed by jets and rockets.

UNIT -1

Gas Dynamics Fundamentals: Conservation Lawsand governing equationsfor
Mass, Momentum and Energy for Compressible flows; Basic definitions for
Static and Stagnation Pressure, Mach Wave, Mach Angle and Over expanding
Mozzle, Adiabatic Flow through Converging-Diverging Nozzle, Adiabatic Flow
through a constant area duct, Phenomenon of Shock,; Ravleigh Lines, Fanno
Lines in ductflows

UNIT - 11

Gas Turbines: Relative merits over conventional 1C Engines, Introduction to
Brayton and Atkinson cyclefor Gas turbines, Pressure Ratio, Thermal Efficiency,
Specific Output, optimum pressure ratio, Enhancement of Thermal Efficiency
and/for specificpower outputusing inter cooling, heatexchangers, reheatburners

UNIT- 111
Compressors: Centrifugal Compressor-Major components — Indweer, Impeller,
Vaneless Diffuser, Vaned Diffuser, Vol wati
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in & stage, Degree of Reaction, Prewhir]l and Surging. Axial Flow Compressor :
Stage consisting of a Rotor and a Stator, Pressure Rise in a Stage, Polytropic
Efficiency, Losses in a Compressor stage, Phenomenon of Blade Stall & Surging
and Phenomenon of Chocking, Performance Curves

UNIT - 1V

Gas Turbine Power Plants: Fuel and fuel feed systems; combustion systems-
design considerations and flame stabilization; regencrator types and design;
gas turbine power; plant performance. Application of airfoil theory to the study
of flow through turbine blades; aerodynamic and thermodynamic design
considerations: blade materials: blade attachments and blade cooling,

UNIT -V

Jets and Propulsion: Concept of Propulsion and Thrust, Variety of Propulsion
systems for flying vehicles — Turboprop, Turbojet, Ram Jet, Pulse Jet, Analysis
of propulsion cycle. Thrust Augmentation: Water Injection, Liquid Injection,
Afterburning, Bleed Air system

Rocket Propulsion: Distinction between Turbojets and Rockets, Rocket Thrust,
Specific Impulse, Total Impulse, Thermal Efficiency, Rocket Equation and
applications.

Text Books:
1. H. I. H. Saravanamuttoo, G. F. C. Rogers, H. Cohen , Paul Straznicky,
*Gas Turbine Theory”, Pearson education. Lid, &/e, 2000,
2 V.Ganesan, “Gas Turbines”, Tata McGraw-Hill Education, 3/e, 20110,

Suggested Reading:
1. 5. M. Yahya, “Turbines, Compressors and Fans", Tata McGraw-Hill
Education, 1992.
2 Vincent, “The Theory and design of Gas Turbines and Jet Engines”,
MeGraw-Hill Education, 1950, s
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20ME E211

POWER PLANT CONTROL AND INSTRUMENTATION
(Programme Elective — IV)

Instruction 3 Hours per week
Duration of SEE 3 Hours

SEE 6l Marks

CIE 40 Marks

Credits 3

Objectives: Student will understand
1. Principles of static and dynamic characteristics ofinstruments
2 Working principles of feedback control concepts of electrical
parameters
3. Create awareness of the importance of working principles of various
measuring instruments, their applications in engineering industry and
understand characteristics of instruments

4 Familiarize the principles of data acquisition along influence of
electrical parameters on instrumentation
5. Understand the principles of modeling of power systems

Outcomes: At the end of the course, student will be able to
L Estimate static and dynamic characteristics ofinstrurments
2, Estimate the influence of electrical parameters on measurements
3 Understand theory on stability of instruments used for thermal systems
and model power systems using various numerical methods
4 Estimate the role of computers for data acquisition
2. Represent various types of process control system

UNIT -1

Static & Dynamic Characteristics of Instruments: Static & dynamic
characteristics of instruments, sensors, signal processing & data transmission
clements, indicating & recording elements

UNIT -
Data Acquisition: Use of computers for data acquisition & instrumentation for
measuring temperature, pressure flow, speed, vibration & noise

UNIT- III
Electrical Parameters: On-lineprocessinstruments. Automaticprocesscontrol
systems Representation. Feedback control concepts. Transient & uency
response. Types of controllers E?
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UNIT - 1V
Stability Of Instruments: Stability, Digital Control System Modern Control
theory. Boiler Control, Governing & Control of turbo-machines

UNIT-¥

Computer Aided Power Systems Analysis: Modelling of power system,
components, Formation of bus admittance and impedance matrices, Power flow
solution Gauss-5Seidel, Newton Raphson, and fast de-coupled load flow, Short
Circuit studies, Static equivalents of power system, Basic concepts of security
analysis and state estimation.

Text Books:

L T.G.Beckwith and N. Lewis Buck, “Mechanical Measurements™.
Wesley Publishing, 1961.

2 K. Tayal, “Instruments and Mechanical Measurements”, Galgotia
Publications.

A Mec Cloy and H.R. Martin, “The Control of Fluid Power”, Longman
Publication, 1973.

4, DA, Williams and G, James, “Liqud Fuels”, London Pergamon, 1963,

Suggested Reading:
L David Lindsley, "Power-Plant Control and Instrumentation”, IEE
Control Engineering Series 585.
2 W.Bolton, “Instrumentation and Control Systems™, 1/e, Elsevier, 2004,
" 5
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20EE A101
SANSKRIT FOR TECHNICAL KNOWLEDGE
Instruction 2 Hours per week
Duration of SEE 2 Hours
SEE 50 Marks
CIE
Credits ]
Objectives:
L. To get a working knowledge m illustrious Sanskrit, the scientific
language in the world
2 To make the novice Learn the Sanskrit to develop the logic in
mathematics, science & other subjects
3 To explore the huge knowledge from ancient Indian literature

Outcomes: At the end of the course the students are able to

L Develop passion towards Sanskrit language

Z Drecipher the latent engineering principles from Sanskrit Literature

3 Correlates the technological concepts with the ancient Sanskrit history,

4, Develop knowledge for the technological progress

3, Explore the avenue for research in engineering with aid of Sanskrit
UNIT-I

Introduction to Sanskrit Language: SanskritAlphabéts-vowels-consonants-
significance of Amarakosa-parts of speech-Morphology-creation of new words-
significance of synonyms-sandhi-samasa-sutras-active and passive voice-Past/
Present/Future Tense-syntax-Simple Sentences (elementary treatment only)

UNIT-1

Raole of Sanskrit in Basic Sciences: Brahmagupthas lemmas (second degree
indeterminate equations), sum of squares of n-terms of AP- sulba_sutram or
bandhayana theorem (origination of pythogorous theorem)-value of pie-
Madhava’s sine and cosine theory (origination of Taylor’s series),
Themeasurementsystem-time-mass-length-temp, Matterelasticity-optics-speed
of light (origination of michealson and morley theory).

UNIT-IIT

Role of Sanskrit in Engineering-I (Civil, Mechanical, Electrical and Electronics
Engineering):

Building construction-sml testing-mortar-town planning-Machine definition-
crucible-furnace-air blower- Generation of electricity in a cell-magnetism-Solar
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system-Sun: The source of energy, the earth-Pingala chandasutram (origination
of digital logic system)

UNIT-IV

Role of Sanskrit in Engineering-11 (Computer Science Engineering &
Information Technology): Computer languages and the Sansknit languages-
computer command words and the vedic command words-analogy of pramana
in memamsa with operators in computer language-sanskrit analogy of physical
sequence and logical sequence, programming.

UNIT-V

Role of Sanskritin Engineering-11I (Bio-technology and Chemical Engineering):
Classification of planis-plants, the living-plants have senses-classification of
living creatures, Chemical laboratory location and layout-equipment-distillation
vessel-kosth yanthram

Text Books:
L. M Krishnamachariar, “History of Classical Sanskrit Literature™, TTD
Press, 1937.

Z M.R. Kale, “A Higher Sanskrit Grammar: For the Use of School and
College Students”, Motilal Banarsidass Publishers, ISBN-13; 978-
8120801783, 2015

Suggested Reading:
L. Kapail Kapoor, “Language, Linguistics and Literature: The Indian
Perspective”, ISBN- 10: 81 71880649, 1994,
2 “Pride of India”, Samskrita Bharati Publisher, ISBN: 81-87276-27-4,
2007
3 Shri RamaVerma, “Vedas the source of ultimate science”, Nag
publishers, ISBN:E1-T081-618-1,2005
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20EC A101
YALUE EDUCATION
Instruction 2 Hours per week
Duration of SEE 2 Hours
SEE 30 Marks
CIE _
Credits 0

Objectives: This course aims to;
L. Understand the need and importance of Values for self-development
and for Nationaldevelopment,
L Imbibe good human values and Morals
3 Cultivate individual and National character.

Outcomes: After completion of the Course, students will be able to;
1. Gain necessary Knowledge for self-development

2. Learn the importance of Human values and their application in day to
day professional life.

3, Appreciate the need and importance of interpersonal skills for
successful career and social life

4. Emphasize the role of personal and social responsibility of an
individual for all-round growth.

5. Develop a perspective based on spiritual outlook and respect women,
other religious practices, cquality, non-violence and universal
brotherhood.

UNIT-1

Human Values, Ethics and Morals: Concept of Values, Indian concept of
humanism, human values; Valuesfor self-development, Socialvalues, individual
attitudes; Work ethics, moral and non- moral behaviour, standards and principles
based on religion, culture and tradition.

UNIT-11

Value Cultivation, and Self-management; Need and Importance of cultivation
of values such as Sense-of Duty, Devotion to work, Self-reliance, Confidence,
Concentration, Integrity & discipline, and Truthfulness.

UNIT-III
Spiritual outlook and social values: Personality and Behavior, Scientific attitude
and Spintual (soul) outlook; Cultivation of Social Values Such as Positive
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CBIT (A) AICTE Model Curriculum with effect from the AY 2020 = 2021

Thinking, Punctuality, Love & Kindness, Avoiding fault finding in others,
Reduction of anger, forgiveness, Dignity of labour, Truefriendship, Universal
brotherhood and religious tolerance.,

UNIT-IV

Values in Holy Books : Self-management and Good health: internal &
cxternal cleanliness, Holy books versus Blind faith, Character and Competence,
Equality, Nonviolence, Humility, Role of Women.

UNIT-V

Dharma, Karma and Guna: Concept of soul; Science of Reincarnation, Character
and Conduct, Concept of Dharma; Cause and Effect based Karma Theory; The
qualitics of Devine and Devilish; Satwic, Rajasic and Tamasic gunas.

Text Books:
I, Chakroborty, S.K. *Values & Ethics for organizations Theory and
practice”, Oxford University Press, New Delhi, 1998,

Suggested Reading:
Jaya Dayal Goyandaka, “Srimad Bhagavad Gita with Sanskrit Text,
Word Meaning and Prose Meaning”, Gita Press, Gorakhpur, 2017
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200IT A101
PEDAGOGY STUDIES
Instruction 2 Hours per week
Duration of SEE 2 Hours
SEE 50 Marks
CIE
Credits 0
Course Objectives:
; To present the basic concepts of design and policies of pedagogy
studies,
2 To provide understanding of the abilities and dispositions with regard
lo teaching techniques, curriculum design and assessment practices.
3. To familiarize various theories of learning and their connection to
teaching practice,
4, To create awareness about the practices followed by DFID, other
agencies and other researchers.
5. To provide understanding of critical evidence gaps that guides the

professional development.

Course Outcomes: Upon completing this course, students will be able to:

L Hlustrate the pedagogical practices followed by teachers in developing
countries both in formal and informal classrooms.

2 Examine the effectiveness of pedagogical practices.,

A Understand the concept, characteristics and types of educational
research and perspectives of research.

4, Describe the role of classroom practices, curriculum and barriers to
learning.

5 Understand Research gaps and leamn the future directions.

UNIT-I

Introduction and Methodology: Aims and rationale, Policy background,
Conceptual framework and terminology - Theories of leaming, Curriculum, Teacher
education - Conceptual framework, Research questions - Overview of
methodology and Searching,

UNIT-II
Thematic Overview: Pedagogical practices followed by teackers in formal and
informal classrooms in developing countries - Curriculum, Teacher education.
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CBIT (A) AICTE Model Curriculum with effect from the AY 2020 - 2021

UNIT-111

Evidence on the Effectiveness of Pedagogical Practices: Methodology for the
in depth stage: quality assessment of included studies - How can teacher
education {curriculum and Practicum) and the school curriculum and guidance
material best support effective pedagogy? - Theory of change - Strength and
nature of the body of evidence for effective pedagogical practices - Pedagogic
theory and pedagogical approaches - Teachers' aftitudes and beliefs and
pedagogic sirategies.

UNIT-IV

Professional Development: alignment with elassroom practices and follow up
support - Support from the head teacher and the community — Curriculum and
assessment - Barriers to learning: Limited resources and large class sizes.

UNIT-V

Research Gaps and Future Directions; Research design — Contexts — Pedagogy
- Teacher education - Curriculum and assessment — Dissemination and research
impact.

Text Books:
L Ackers J, Hardman F, “Classroom Interaction in Kenvan Primary
Schools, Compare™, 31 (2): 245261, 2001,
2 Agarwal M, "Curricular Reform in Schools: The importance of
evaluation”, Journalof Curriculum Studies, 36 (3); 361 —379, 2004,

Suggested Reading:

L. Akyeampong K, “Teacher Training in Ghana - does it count? Multisite
teacher education research project (MUSTER)”, Country Report
|.London: DFID,2003,

Akyeampong K, Lussier K, Pryor J, Westbrook 1, “Improving teaching

and learning of Basic Maths and Reading in Africa: Does teacher

Preparation count?, International Journal Edueational Development,

33(3):272-282,2013.

3 Alexander R J, “Culture and Pedagogy: International Comparisons in
Primary Education”, Oxford and Boston: Blackwell, 2001.

4, Chavan M, “Read India: A mass scale, rapid, ‘learning to read’
campaign”, 2003.

I~

Web Resources:
L. https://onlinecourses.nptel.ac.inmoc17_ge03/preview
z www.pratham.org/images/resources%20working%20paper®202.pdf,
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20EG A103
STRESS MANAGEMENT BY YOGA
Instruction 2 Hours per week
Duration of SEE 2 Hours
SEE 50 Marks
CIE
Credits 0

Objectives: The Course will introduce the students to
1. Creating awareness about different types of stress and the role of
yoga in the management of stress.

2, Promotion of positive health and overall wellbeing (Physical, mental,
emotional, social and spiritual).
3, Prevention of stress related health problems by yoga practice.

Outcomes: After successful completion of the course, the students will be able

1o
1. Understand yoga and its benefits.
2 Enhance Physical strength and Oexibility,
. 7 Learn to relax and focus.
4, Relieve physical and mental tension through asanas
3. Improve work performance and efficiency.
UNIT -1
Meaning and Definition of Yoga- Historical perspective of Yoga- Principles of
Astanga Yoga by Patanjali.
UNIT-1I

Meaning and Definition of Stress - Types of stress - Bustress and Distress,
Anticipatory Anxiety and Intense Anxiety and depression. Meaning of
Management- Stress Management,

UNIT-1I1
Concept of Stress According to Yoga - Stress assessment methods - Role of
Asana, Pranayama and Meditation in the management of stress

UNIT -1V

Asanas- ( 5 Asanas in each posture) - Warm up - Standing Asanas - Sitting

Aganas - Prone Asanas - Supine asanas - Surya Namaskar E
£
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UNIT -V

Pranayama- Anulom and Vilem Pranayama - Nadishudhi Pranayama - Kapalabhati
Pranayama - Bhramari Pranayama - Nadanusandhana Pranayama.

Meditation Techniques: Om Meditation - Cyclic meditation : Instant Relaxation
technique (QRT), Quick Relaxation Technique { QRT), Deep Relaxation Technique
(DRT)

Text Books:
1. “Yogic Asanas for Group Training - Part-I": Janardhan Swami
Yogabhyasi Mandal, Nagpur.
2 Swami Vivekananda, “Rajayoga or Conguering the Internal Nature®,
Advaita Ashrama (Publication Department), Kolkata,

suggested Reading:
1. Magendra H.R nad Nagaratna R, “Yoga Perspective in Stress
Management”, Swami Vivekananda Yoga Prakashan, Bangalore,

Online Resources:
L https:/fonlinecourses.nptel.ac.in/noc16_geld/preview
2, https://freevideolectures.com/course/3 539/ indian-philosophy/11
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20ME C108

COMPUTER AIDED ENGINEERING LAB
Instruction 4 Hours per week
Duration of SEE -
SEE -
CIE 30 Marks
Credits 2

Objectives: To make the students

Model one and two-dimensional elements in ANSY S
Understand vibration, harmeonic and transient analysis
Carry out buckling analysis

Analyze forming and sheet metal operations by FEA
Model crackelement

Lh b L0 B e

Outcomes: Al the end of the course, student will be able to

L. Understand the applications of one and two-dimensional elements
2 Solve engineering problems
3 Find buckling factors
4 Understand industrial applications of forming and sheet metal
operations
5. Find fracture toughness
List of Exercises:
1. Introduction to Finite Element Analysis Software
2 Statically indeterminate reaction force analysis and determination of

Beam stresses and Deflection
3 Static analysis of a comer bracket
4 Analysis of cylindrical shell under pressure
5 Bending of a circular plate using axisymmetric shell element.
f Vibration analysis of a simply supported beain
7 Harmonic analysis of plates and shells
B Transient analysis of vehicle crash
Q Buckling analysis of shells
10, Analysis of forming
1. Analysis of sheet metal operation
12 Suress intensity factor in cracked plates

Note: Out of the above 12 experiments, any ten (10) Experlmm';?‘v': to be

carried out.
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CBIT (A) AICTE Model Curriculum with effect from the AY 2020 - 2021

Text Books:

1. R. Tirupathi, Chandrupatla and B.D. Ashok, “Introduction of Finite
Element in Engineering”, Prentice Hall of India, 2004

2 David. V. Hutton, "Fundamentals of Finite Element Analysis™, Tata
McGrawHill, 2003
Suggested Reading:
1 Robert Cook , “Concepts and applications of finite element analysis™,

4fe, JohnWiley and sons, 2009
F S.8. Rao, ,"The Finite Element Methods in Engineering”, 2 /e,
Pergamon Press, 2001,
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CBIT (A) AICTE Model Curriculum with effect from the AY 2020 - 2021

20ME C206

COMPUTATIONAL FLUID DYNAMICS LAB
Instruction 4 Hours per week
Duration of SEE o
SEE .
CIE 50 Marks
Credits 2

Objectives: To acquaint the student with
L Basic steps in a CFD simulation: ANSYS Workbench design modular
and meshing
Simulation of laminar, turbulent, internal flow, steady and unsteady
problems
Simulation of steady and unsteacy problems
Physics setup involves boundary conditions
Solution of thermal related problems

2

e Lk

Outcomes: At the end of the course, student will be ahle to

Analyze laminar flow problems in plates and pipes

Solve steady and unsteady flow pasta cylinder

Perform analysis for free and forced convection

Evaluate the effect of angle of attack and velocity on NACA aerofiol
Simulate compressible flow in a nozzle, premixed combustion

L e A R e

List of Experiments:

Lamnar Flow over Flat plate

Laminar PipeFlow

Steady Flow past aCylinder

Unsteady Flow past a Cylinder

Two Dimensional Steady Free Convection
Forced Convection for pipe cross section
Study of Hot & Cold Fluid Mix

Flow analysis of Aerofoil.

9, Study of compressible flow through a nozzle
10.  Partially premixed combustion analysis

11.  Supersonic flow over a wedge

2. Study of flow over wind turbine blade/flow through bifurcation artery

S R R SRR

Note: Out of the above 12 experiments, any ten (10) exper: have to be
carried out. EF“'
— 97 BLUILo0
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Text Books:
1. John D Anderson, “Computational Fluid Dynamics”, Mc Graw Hill,
Inc.,2015.

2 H.K.Versteeg and Malala Shekara, “Introduction to Finite Volume
Method", Pearson, 2015

Suggested Reading:
1. J.H. Ferziger and M. Peric, “Computational Methods for Fluid
Drynamics”, Springer.
2 K. Muralidhar and T. Sundararajan T, *Computational Fluid flow and

Heat transfer”, Narosa Publishing House, 2003
RM
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20ME C207
MINI PROJECT WITH SEMINAR
Instruction 4 Hours per week
Duration of SEE -
SEE —-
CIE 50 Marks
Credits 2

Outcomes: Students are able to
. Formulate a specific problem and give solution
Develop model/models cither theoretical/practical/numerical form
Solve, interpret/correlate the results and discussions
Conclude the results obtained
Write the documentation in standard format

thoda e pa

Guidelines:

I. As part of the curticulum in the 1I- semester of the progarmme each
students shall do a mini project, generally comprising about three to
four weeks of prior reading, twelve weeks of active research, and
finally a presentation of their work for assessment,

2. Eachstudentwillbeallottedtoafacultysupervisorformentoring.

3. Mini projects should present students with an accessible challenge on
which to demonstrate competence in research techniques. plus the
opportunity to contribute something more original.

4. Miniprojectsshallhaveinterdisciplinary/  industryrelevance,

3. The students can select a mathematical modeling based/Experimental
mvestigations or Numerical modeling.

6. All the investigations are clearly stated and documented with the
reasons/explanations.

7. The mini-project shall contain a clear statement of the research
objectives, background of work, literature review, techniques used,
prospective deliverables, and defailed discussion on results,
conclusions and references.

Department committee: Supervisor and two faculty coordinat
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Guidelines for awarding marks in CIE (Continuous Internal Evaluation):
Max. Marks:50
Evaluationby | Max .Marks| Ewvaluation Criteria / Parameter
! 20 Progress and Review
Supervisor
05 Report
05 Relevance of the Topic
05 PPT Preparation
Department
Committes 03 Presentation
035 (Question and Answers
05 Report Preparation

':‘Tg
o
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CBIT (A) With Effect from the Academic
Year 2021-22
20ME E212
XPER L METHODS IN THERMAI FN
(Programme Elective - V)
Instruction 3L Hours per week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3
Outcomes: At the end of the course, student will be able to
. Understand the concepts of errors in measurements,
2, Recognize different techniques of temperature measurement.
3. Manage with different pressure and flow measuring instruments,
4. Understand working of radiation Measuring equipment.
3. Familiarize with advanced measurement techniques.
UNIT - |

Basics of Measurements: Introduction, General measurement system, Signal
flow diagram of measurement system, Inputs and their methods of correction.
Presentation of experimental data, Errors in measurement, Propagation of
errors, Uncertainty analysis, Regression analysis, Design of experiments,

UNIT - 1T
Temperature Measurement: sters,  Liquid-in-glass,

Thermal Analysis Techniques: IMeasurements  in w._m

L TTH e ENNRE TS

UNIT - 11
Fluid pressure measurement: Mechanical & Electrical t




CBIT(A) AICTE Model Curriculum with effect from the AY 2020 - 2071
Flow measurements: Andustrial flow measuring devices, selection and
calibration, Ed.-’?.lnil flow measurement and turbulence measurement,

meter, Flow visualization techniques, Totlimer for Industrial Liquids

= | X

P TRl

UNIT - IV
Thermal and Transport Property Measurement: Measurement of thermal
Nuclear and Thermal Radiation Measurement- ‘Nuclear radiauon and

UNIT-V
Advancement in measurements: Data log
for error

Text Books:

l. Thomas G Beckwith., Mechanijcil Measurements, Pearson publications,
2007,

2. Emest O Doebelin., Measurement systems, Tata McGraw Hill publications,
2006,

Suggested Reading:
|, J P Holman.,, Experimental Methods for Engineers, Tata McGraw Hill
publications, 2004,
2, C.S. Raman, G.R. Sharma and V.8.V, Mani., Instrumentation Devices and
Systems, 2nd Edition, Tata MeGraw-Hill., 2001,
3. AS, Mormis., Principles of Measurements and Instrumentation, 3rd Edition,
Butterworth-Heinemann, 2001,
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CBIT (A) With Effect from the Academic
Year 2021-22

Z0ME E213

FLUID POWER SYSTEMS

(Programme Elective - V)

Instruction 3L Hours per week
Duration of SEE 3 Hours

SEE 60 Marks

CIE 40 Marks

Credits 3

Outcomes: After studying this course, students will be able to:

I. Identify and analyze the functional requirements of a fluid power
transmission system for a given application.

2. Visualize how a hydraulic/pneumatic circuit will work to accomplish the
function.

3. Design an appropriate hydraulic or pneumatic circuit or
combination circuit like electro-hydraulics, electro-pneumatics for a
given application.

4. Select and size the different components of the circuit,

3. Develop a comprehensive circuit diagram by integrating the
components selected for the given application.

UNIT-1:

Fluid Power System:; mm,ﬂ—m
Emm.mummmm Pascal’s law and its

Fluids for Hydraulic Syst
erials, Compatibility of ses Ids, Types of pipes, Hoses, Quick
ing couplings, Fluid through filters, Strainers,
assification of filters, Sousces-of wation and contamination contre




CBIT (A)
UNIT - 11

Pumps: Classification %MRWM1¢M¢WM
pumps, Lonstiuction and working of gear pumps. Vane pumps, Piston
m pertormance characteristics Pump cLion

Accumulators: ._—:_.,T_,.--_1__1:_.-..- of aceumulators
Actuators: Qﬁﬁmﬂm‘ﬂmfﬁ]mmﬁ hydraulic cylinders

UNIT - 1:

Components of Hydraulic Circuit: Llassification ol control  valves,
Hmmvmaxmmmmw features
Lot poppet check valve, Pilotoperated directional control valve, Shutile valve.
Hydraulic Circuit Design: Control. of single. and.double acting. hydraulic

in, and meter-out, circuits, Pump unloading circuit, Double. pump. bydraulic

AICTE Model Curriculum with effect from the AY 2020 - 20721

UNIT -1V:

Introduction to  Pneumatic Systems, Choice of working medium,
Advantages, Limitations, Applications, Structure of a pneumatic power
Pneumatic Actuators: Lincar cylinders, Classification, Working, Seals, End
position cushioning, Rodless cylinders and advantages

Pneumatic Control Valves: Glassification, Directional

UNIT - V:

Simple Pneumatic Conirol: mmmm—ﬂtw
cylinders, Flow control valve, Speed control of cylinders using tlow contiol
Signal Processing Elements: Use of Logic gaics - OR and AND gates in
pncumatic applications, Practicalexamples involving (he use of logic gales




CBIT (A) AICTE Mode!l Curriculum with effect from the AY 2020 - 2021
Multi Cylinder Application: Motion and control diagrams, Sequential
motion control, Signal elimination methods, Cascade control action, Principle
and signal elimination techniques

Electro Pneumatic Control: meﬂ ;

Text Books:
1. Anthony Esposito., Fluid Power with applications, Pearson edition, 2011,

2. Majumdar S.R. Pneumatic systems - Principles and Maintenance, Tam
McGraw-Hill, New Dwelhi, 2005

Suggested Reading;
l. Andrew Par, Hydraulies and preumatics, Jaico Publishing House, 2005,
2. Thomson, Introduction to Fluid power, Prentcie Hall, 2004
3. John Watton, Fundamentals of Fluid Power Control. Cambridge University

press, 2012,
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CBIT (A) AICTE Model Curriculum with effect from the AY 2020-2021
CBIT (A) With Effect from the Academic

Year 2021-22
20ME E214
ENGINE EMISSIONS AND POLLUTION CONTROL.

(Programme Elective - V)

Instruction 3L Hours per week
Duration of SEE 3 Hours

SEE 60 Marks

CIE 40  Marks

Credits 3

Outcomes: At the end of the course, a student will be able 1o

l.  Understand the importance of IC engine as prime mover and the
combustion phenomenon in 51 engine.

2. Understand the phenomenon of combustion in Cl engine along with
turbocharging and supercharging

3. Understand the formation of different pollutants in IC engines and their
effect on environment and human beings,

4. Understand the measurement and control techniques of various pollutants
from IC engines.

3. Understand the significance of various alternative liquid and gaseous fuels
in IC engines

UNIT -1

Introduction to IC Engines: [ engine as a prime mover, Contribution of 1C
engines for global warming and green house effect.

Spark Ignition Engines: Elame Propagation, Combustion phenomena (normal

LINIT - 11
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UNIT- 11

Pollutant emissions from 1C Engines: Sources of pollutants, Effect
of emissions on environment and human beings, Pellutants af: carbon
mm Oxides of Nitrogen (NO-NOx), Particulate matter

Mechamsm of fnnmlmn of pollutants, MMH

MM PCV system, EITIIS!.H}H norms, EUHD and Bharat stage
norms.

UNIT -V

Alternative Fuels: Need for alternative fuels, Desirable characteristics
of good alternative fuel, me M”EF SI and €T

gmﬂqm LPG, CNG Bio gas, Hydrogen, pertnnnanca and
emission charactenstlcs with above alternative fuels,

Text Books:

l. J.B. Heywood, Internal Combustion Engine Fundamentals, MeGraw Hill Co..
2018

Z. Obert, EF., Internal Combustion Engine and Air Pollution,
International Text Book

Publishers, 1983,

Suggﬂstﬂd Reading:

. C.R.Ferguson, A.T. Kirpatrick, IC Engines : Applied Thermosciences, Wiley
puh]lcalluns 2015

. Gill P.W, Fundamentals of Internal Combustion Engines, Oxford and I.EH

puhhshmg Co Pvt Ltd, 2007, ol ';I::'.'-'
s b Vet U
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3. B.P. Pundir, Engine Emissions: Fundamentals and advances in control,
Narosa Publishing House, 2017
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CBIT (A) With Effect from the Academic Year
2021-22
20CEQLD]
{Open Elective)
Instruction 3L Hours per week
Duration of SEE 3 Hours
SEE o0  Marks
CIE 40 Marks
Credits 3

Objectives:
l. To cnable the students to understand the concepis of Project management,
» To provide knowledge on concepts of Project Planning and scheduling.
To create an awareness on Project Monitorin £ and Cost Analysis
To provide adequate knowledge to the students on Recourse Management
Costing-variance Analysis

To train the students with the concepts of Budgetary Control for cost
management and to provide a basic platform on Quantitative technigues for
COS! management.

LA g Lo b

Outcomes: At the end of the course, student will be able to

l. Acquire in-depth knowledge about the concepts of project management
and understand the principles of project management,

2. Determine the critical path of a typical project using CPM and PERT
techniques.

3. Preparea work break down plan and perform linear scheduling using various
methods.

4. Solve problems of resource scheduling and leveling using network diagrams.

5. Learn the concepts of budgetary control and apply quantitative techniques
for optimizing project cost.

UNIT-I:
Project Ma

Dbiectis




CBIT (A) AICTE Model Curriculum with ffect from the AY 2020 -202]

o ponsibilities, Concepts of project planning, Monitoring, Sta -
and controlling, A oring, Statfing, Scheduling

UNIT-11:
Fn.'f'.:'f't Planning and Scheduling: Iy

e LIS and

.r |
Lol il i
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¥ 3 I ; E
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-:I' sorch L3 Ll s i

b ™ - LATeren Ll s "'.:-'é-" “ al [<[:] iR o Bl
Ot Lostingy Systengad nventory valuation; Creation of g Database lor
operational control; Provision of data for Decision-Making, Time cost tradeoft-
Crashing project schedules, its impact on lime on time, cost, Project direct and indirect
COsls.

UNIT-TV:
Resources Management and Costing-Variance Analysis: Planning, Enterprise
Resource Planning_. Resource scheduling and levelng, dowl Quality Management and

N e L TR Wk |

sewre Lard v Al .E_‘_'=, ,- L AANHIVEL

Standard Costing and Variance Analysis: Pricing strategies: Parcto Analysis, Target
costing, Life Cyele Costin g, Costing of service sector. Just-in-time approach, Material
Requirement

LUNIT- V:
Budgetary Control: Plexil

= = il il

Quantitative techniques for cost management: Lincar Progrmming PERTICEN
Transportation Assignment problems, Simulation. Learning Curve Theory,

T vac "
r LS

Text Books:
l. Charles T Horngren., Cost Accounting A Managerial Emphasis, 14th
edition, Pearson Education, 2012,

2 Charles T. Homgren and George Foster., Advanced Management
Accounting,  6threvised edition, Prentice Hall, 1987,

Suggested Reading:
l. K. K Chitkara., Construction Project Management: Plmning, scheduling
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Hill Education, 2004

from the AY 2020 - 202

2 Kumar Neeraj Jha., Construction Project Management Theory and Practice.
2nd edition, Pearson Education India, 2015.

3. Robert S Kaplan and Anthon
Accounting,

2nd edition, Pearson, 1996,

¥ A, Atkinson, Management & Cost
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CBIT (A) With Effect from the Academic Year

2021-22
[ﬁpmilglutive}

Instruction 3L Hours per week
Duration of SEE 3 Hours
SEE o0 Marks

CIE 4 Marks
Credits 3

20EEQ10]

Objectives:
l. To know the various forms of waste
2. To understand the processes of Biomass Pyrolysis.
3. To learn the technique of Biomass Combustion.

Outcomes: At the end of the course, student will be able to
1. Understand the concept of conservation of waste
2. ldentify the different forms of wastage
3. Chase the best way for conservation to produce encry from waste
4. Explore the ways and means of combustion of biomass
3. Develop a healthy environment for the mankind

UNIT -1
Intreduction to Energy from Waste Glassifieation of wa

UNIT -11
Biomass Pyrolysis; Pyrolysis, Types; Slow, Fast

i “mﬂm Mantthitie o
applications.

UNIT 11

Biomass Gasification: Gasifiers, Fixed bed svster Downdralt and ug

. a
HE s | 1E] i-il_ e I TENEeiTe T -I-I-' ;.

inetic consideration in gasifier operation.
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UNIT-1V

UNIT -V
Biogas: Properties of biogas {Calorific value and composition), Biogas plant
technology and status, Bip energy system, Design and constructional features, Biomass
resources and their classification, sBiomass prsion. processes, Thetmo '

'!-I-r. e LLI ST ! E y Ik [
AT '

weonol preduction from hior @58, Bio diesel production, Urban waste 0 energy
conversion, Biomass energy programme in India,

Text Books:
L. V.Ashok,NanConventional Energy, Desai, Wiley Eastern Ltd., 1990,
2 K.C.Khandelwal and 5.5. Mahdi., Biogas Technology - A Practical Hand
Book, Vol.1& I1, Tata McGraw Hill Publishing Ca, Ltd., 1983,

Suggested Readings:
L. D.S. Challal., Food, Feed and Fuel from Hiomass, [BH Publishing Co. Pvt. Lud..
1991,

< C. Y. WereKo-Brobby and E. B, Hagan, Biomass Conversion and
Techneology, John Wiley & Sons. 1996,
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«BUSINESS ANALYTICS

(Open Elective)

Instruction 3L Hours per week
Duration of SEE 3 Hours
SEE 6l Marks
CIE 40 Marks
Credits 3

Course Objectives: The objectives of this course are
1. Understanding the basic concepls of business analytics and applications.
2. Study various business analytics methods including predictive, prescriptive
and prescriptive analytics,
3. Prepare the students to mode! business data using various data mining,
decision making methods,

Course Outcomes: On Successful completion of the eourse, students will be able to

I Identify and describe complex business problems in terms of analvtical
models,

2. Apply appropriate analytical methods to find solutions to business problems
that achieve stated objectives,

3. Interpret various metrics, measures used in business analytics,

4. Tllustrate various descriptive, predictive and prescriptive methods and
techniques,

3. Model the business data using various business analytical methods and
techniques.

6. Create viable solutions to decision making problems,

UNIT-1
Introduction to Business Analytics: Introduction
science of data driven decision making, [escriptis

o business analytics, Need and

B L e

and future.

UNIT-II
Descriptive Analvii
scales, Population and -
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UNIT-III

Forecasting T echmques: Introduction, time-series dats and components, forccasting
jecuracy, moving average method, single exponential smoothing ;

CHNECT Toael, U TGS N

UNIT-TIV
Decision Trees: CHAID, Classification and regression tree, Splitting eriteria, Ensemble

and method and m forest, @lustering

¥
=l g ]

analytics, Linear programming and LF model butlding,

i R

UNIT-V

Six Sigma: Introduction, Introduction, Origin, §:Sigma Vs Si -Sigma process; Cost of
poor quality, Sigmaseeres Industry applications, Six sigmasmeasures, DPMO, Yield,
Sigma score, DMAIC methodolo - Bix Sigma loolbox

Text Books:
. U. Dinesh Kumar, Data Analytics, Wiley Publications, 1st Edition, 2017

2, Marc J. Schniederjans, Dara G, Schniederjans and Christopher M. Starkey,
Business

Analytics Principles, Concepts and Applications with SAS, Associate Publishers,
2015.

Suggested Reading: |
1. 5. Christian Albright and Wayne L, Winston, Business Analytics - Data
Analysis and

Decision Making, Sth Edition, Cengage, 2015,

Web Resources:
ks I:ttpa:Hn;-nIineuunrﬁes.npt:!.at.infnuclE-mglprn:ﬂew
L hups:/inptel.ac.in/courses/1 10105089/
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CBIT (A) With Effect from the Academic Year
2021-22

20ME C110

Instruction 20 Hours per week

Duration of SEE —_

SEE P

CIE 100 Marks

Credits 10

Outcomies: At the end of the course:
1. Students will be exposed 1o self-learning various topics.

2. Students will learn 10 survey the literature such as books, national/ international
refereed journals and contaet resource persons for the selected topic of research.

3. Students will learn to write technical reports,
4. Students will develop oral and written commumnication skills to present,
3. Student will defend their work in front of technically qualified audience,

Ciuidelines:
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Evaluation by Max, Marks Evaluation Criteria / Parameter
30 Project Status / Review(s)
Supervisor 20 Repoit
10 Relevance of the Topic
10 PPT Preparationts)
Department 1 Presentations)
Committee 10 Question and Answers
10 Report Preparation

Note: Department committee has to assess the progress of the student for Every two weeks.
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CBIT (A) With Effect from the Academic Year
2021-22
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Instruction 32 Hours per week
Duration of SEE Viva-Voce

SEE 100 Marks

CIE 100 Marks

Credits 16

Outcomes: At the end of the course:
I Swdents will be able to use different experimental technigues and will be
able 1o use different software/ computational/analytical tools,

2. Students will be able to design and develop an experimental set up/
equipment/test nig,

3. Students will be able to conduct tests on existing sel ups/equipments and
draw logical conclusions from the results after analyzing them,

4. Students will be able to either work in & research environment or in an
industrial environment,

3. Students will be conversant with technical report writing and will be able
to present and convince their topic of study to the engineering COmImnity.

Ciurdelines:
L. i5 @

2, | l I -and also
present aseminar.
3. mmwmmmmmmwm

4. Whe candidate has to, prepare a detailed project Tepurt consisting of
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f. The
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Panel consisting of an - approved extemal :
examiner(HoD and BoS Chair Person) guide/co-guide.

e candidate has to pe in regular contact with hisher guide/¢o-
suide. -

cxaminer, an  imtemal

Mfﬂrﬂwﬂhgm&ﬂm'wwm Internal Evaluation): Max. Marks:

-5
Evaluation £
mhy Max. Marks Evaluation Criteriy / Parameter
05 Review |
10 Revigw 2
D:.‘p:lﬂrnenl 10 H:E"-’iew 3
Review 15 Final presentation with the draft copy of the repor
Committee * standard format
10 Submission of the report in a standard formal
10 Regularity and Punctuality
10 Work Progress
10 Quality of the work which may lead to
publications
Supervisor 1o Analytical / Programming / Experimental Skills
Preparation
10 Report preparation in a standard format
g & FLsamad
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