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
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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

Chaitanya Bhuvarhi Instiite of Technalugy (4)
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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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o I 2 1 4 ¥ 7 H @ L] 11 11
o g 3 F 1 - i 2 2 ' = - 3
caol 3 2 1 | i . - 2
Coa k] 1 3 - < 2 z . x = 2
o4 - T - - | .2
Cos 1 2 3 - 2 p] - | - - . 2

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
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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

IF Hours per week
IHoer
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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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& H Values

B-H Curve
Thermoeleotric Powe
Laspr

Optical Fibser
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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
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SUGGESTED READING:
I, Show M_B snd Rt BC.,
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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
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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.
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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



Wath effect from the Academic year! 202123

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



\With Effect from the Academic ¥ear 2m2-23

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.
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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




With effect from the academic year 2022-13

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,



With Effect from the Academic Yeur 2022 - 73

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,
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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:-:..
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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
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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,
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With Effect from the Academic Year 2002 - 73

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,
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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,
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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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