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COURSE OBJECTMS: This course aims to
l. To explain the solutions ofsystem oflinear equations
2. To discuss mean value theorems.

MECHANICAL

3 L+lT Hours per week

3 Hours
60 Marks
40 Marks
4

atrix Methods.

3. To explain the Partial Derivatives and the extrerne of functions of two variables.

f revolutions.4. To explain the shape ofcurves, their areas and volumes
5. To discuss the convergence and divergence ofthe series.

COURSE OUTCOMES: After completion of this course, will be able to
I. Apply the Matrix Methods to solve system of linear eq ions.

2. Analyse the geometrical interpretation of Mean value and curvature.
3. Determine the extreme values of functions of two
4. Find the shape ofthe curve, surface areas and volumes revolution.
5. Examine the convergence and divergence ofinfinite

CO-PO ARTICULATI MATRIX

UNIT I
Matrices: Rank of a matrix, Echelon form, consistency of I system of equations, Linear dependerrce
independence of vectors. Eigen values, Eigenvectors, ies of Eigen values and Eigen vectors,
Hamilton theorem, Quadratic form, Reduction of quadratic
of quadratic form.

to canonical form by linear transformation.,

UNIT II
Calculus: Rolle's Theorem, Lagrange's Mean value Cauchy's Mean value theorem (without
Curvature, Radius of curvature, Centre of curvature, Evolute

UNIT III

Involute, Envelopes.

Partial Differentiation and lts Applications: Functions of or more variables, Partial derivatives,
order partial derivatives, Total derivative, Differentiation ofi icit fhnctions, Jacobians, Taylor's expansion
functions of two variables, Maxima and minima of functions two variables.

UNIT IV
Applications of definite integrals: Curve tracing of standa curves (Cartesian only), Applications of
integrals to evaluate length ofcurves, surface areas and vol of revolutions.
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PROT'ESSOR & HEAD
of ldlechanical En gineetit: I

Chaitanya Bharathi Institute of Technolog,, (A)
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UNIT V
Sequences and Series: Convergence ofsequence and series.Iimit comparison test, D,alem&rtk *r," 1"",'"rlrbe,s rest,series, absolute and condirioruf 

"on*r!.n".;:"', 
^'

TEXT BOOKS:

I B.S.Grewal, ..Higher 
Engineering Mathematics,,, 44th E<z. Erwin Kreyszig, ..Advanced Edr";i;;;;;hematics,,,

SUGGESTED READING:

i 3 J}T::,-Higher Engineering Mathematics,,, 11il,

? I":i11 : 
-:5:""":1' 'edvancJd n'gin"..ing3. David.poole,..Linearllgeb.u, A;;;;;;T"r*",

Chaitanya Bharathi Insfifuk of Technotog,,(A)

MECHANICAL

Khanna Publishers, 201 7.
Edition, John Wiley & Sons, 2006.

Edition, Brooks/ Cole, 2005.

for convergence of series: Comparison
ty's root test, Altemating series, Leibr

Tata McGraw-Hill, New Delhi, 2010.
, 5th edition, Narosa publications, 2016.

,ffi{ffi



2. Discuss the properties and processes using thermodynamic
batteries and fuel cells.

MECHANICAL E-

bonding and chemical kinetics to the

knowledge about processes and how they

the research opportunities knowledge o

the role of chemistry in the daily life.
areas for which an insight into

ial.

will be able to
, rntermolecular forces and rate of

, electrochemical cells and their role in

of organic molecules.

od. Numericals.
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Instruction
Duration of SEE
SEE

CIE
Credits

reactions

CH
(M

COURSE OUTCOMES: After completion of this course, srtl. Identify the microscopi" ct emisi.y i, ,.."_, oi,.of..uf o.

3.

4.

5.

Illustrate the major chemical reactions that are used in the s
Classify the various methods used in treatment of water for
Outline the synthesis of various Engineering materials &

and industrial use.

CO-PO ARTICULA N MATRTX

Atomic and molecular structure and Chemical Kinetics:

lJl I*T-r:,1:",1' X.^*1" ",,T"' . 
y gt;r., o.u rtur theory - aof atomic orbitals (LCA,) method. M;Gilffi;:?ilil:

*lm:g:_:?l:fdttomi. mor".ui", [ *oi..uru. ions (H/wqr4l lvll;
orbitals of benzene and its aromaticity.
Chemical Kinetics: Introduction, Terms involved in kinetics:reaction-Characteristics: units oi first or;; ;;-ffi#i 

,d

Characteristics: units of second order rate constant & its hali,_ life

: and molecular orbitals. Linear combination
molecules. Molecular Orbital fnergy tevei

He2+, N2, oz, oz-, co, No). pi_ miie.ura,

of reaction, order & molecularity; First order
ts half-life period, second ord.. ..urti.r_

UNIT I

UNIT II

Titrations, Numerical.

. Signifrcance of entropy and free energy
ions and.its applications). Cell potential"ls,

hemical series. Nernst equation and its
rode. Potentiometric Acidbase & Redox

Use of free energy in chemical equilibria:
Thermodynamic functio_ns: Intemal energy, entropy and free
!:lu-"r'i 

of spontaneity). Free energy il;;iiobbs Helmhottz
elecrrooe potenttals, and _ Reference electrodes (NHE, SCE) eapplications. Determination of pH using comUlrrA Ghss & Calon

P:lr:,y technology: Rechargeabte batteries & Fuel ce[s:
Lithium batteries: Introductilon, constructioi, working and

Chaitanya Bharathi Institute of Technotogt (A)

of Li-MnOz and Li-ion batteries.

3P Hours per Week
3 Hours
60 Marks
40 Marks
J
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3.

4.

5.

6.

Fuel Cells: Introduction, difference between conventi,Construction, working & applications oirrrf,uroior,ygrn

MECHANICAL ENGINT:EN,

;:,i -o tuel cell, timitations &

UNIT III

il..:::i:r:-".,::rj:E:ll._reactionsstereochemistry:

Water Chemistry: Hardness of water _ Types, units of har,

|:::lt,",l "lAlkalinity of water, soir., trolrtt.J _ scares &water by lime soda orocess.(Cold iir. ,"a, p.o"-.rr;, ion 
"*.tof potable water & industriat water. Diri;f.:;i; 

"f 
warer byCOD definirion, Estimation 1o"ry Urt.rp.o;;;;;;; and signific

UNIT V
Engineering Materiars and Drugs: Introduction, Terms used in&Thermoserting potymers @alketite); Ei;;;;;., (Naturalclassifi cation and applications.

*:Y:::^T:_ue&ionics: 
porymer resists for integrated ci

Yns::lll:'tl':j:'9,:,;; ;; ;;dil;;ffi il;ll
,1"] ;q.l yll c:.uon nanotube s il;;l; ;;iH;,",*(oaly,Princ iple). Drugs Jntroductioq 

-S;,i*il^ 
ilaAtenolol (antihypertensive).

TEXT BOOKS:
l. P.C. Jain and M. Jain, ..Engineering 

Chemistry,,, Dhanpat
edition (2015).

R.T. Morison, R.N. Boyd and S.K. Bhattacharjee, ,.Organi
A Textbook ofpolymer Science and Technology, Shashi C
T. Pradeep, Nano: The Essentials, Tata McGra-w_Hill Educr
G.L. David Krupadanam, D. Vijaya prasad, K. Varaprasad
Universities Press (India) Limited, Hyderabad }OOT).

3. T.W. Graham Solomons, C.B. Fryhle and S.A. Snyder, ,.Or1

4. P.W. Atkins, J.D. paula, .?hysical 
Chernistry,,, Oxford, gth

ions of 3 dimensional structrlres, T
n-butane Qrlewrnan and sawh

ljlll,il:"i*Tllr .tu .hiliil";;ffi il;,-ilff:, ::
ff,lT::,i:::1,-_.:"nry"tionarisomeris"m:A;;;#;i'

of
,i isomerism & Optical isomerism_

X11lquraji 
o1s, S equenc e rut e s rur Rai ;;;;;i;;: Diastereomers (iartaric acid),

ilic substitution (Nitration ofIr,,o",'j^^'"{,,9:g.:lli.l*.ll,Tjs.Jffiiii;"'i"u.tion,-I::*gt. Surstitution ts.rn Jr.,alr*" n"ilii
*lili':::::'*Ti11"'1';nf ilJ';ilffi :'ffi*"":?i:iF,]' (Halogenation of Alkanes)

S : J l::.:llt e rrec t),. Nuc re.irr,m" d;i;;;; - affilT'"T
Free radical Addition - Anti Markoniko

E2 (dehydroharogenaiion 
"f "lklil;;;, "r",)1,,* 

(Diers -
to carbonyl compounds) Eliminations_Iii

reaction)

UNIT IV

)&

Numericals.

i Publishing Company Ltd., New

Disadvantages of hard water, Alkalinity a: formation, causes and effbcis, S"ft;;;;;
method and Reverse Or."ri;.ip..ifi;;;j?
rination; break point chlorination, BOD ;

rly, lner.science; Thermoplastic polymers (IrVC
rubber). Conducting polymers_ Definition

fabrication, lithography and photolithogranhv
rtrons, basic chemical methods of prepaiation'_

:terisation of nanomaterials by SnlA ana :fBl,f
spirin (analgesic), paracetamol (Antipyretic),

2. W.U. Malik, G.D.Tuli and R.D.Madan, ,,selected 
topics in

New Delhi, reprint (2009).
ic Chemistry", S Chand & Company Ltd,

)hemistry", Pearson, Delhi, 7th edition (20 I 9).
wla ,Dhanpat Rai & Co. (2Q14)

Delhi,20t2
K.L.N. Reddy and C.Sudhakar, ,.Drugs,,

SUGGESTED READINGS:
1. B. H. Mahan, ..University 

Chemistry,,, Narosa publishing
2. B.R. Puri, L.R. Sharma and M.S. paihania, .,principles ofrp

, New Delhi, 3rd edition eTl3).
Ltd., 46th edition (20 I 3).

Chemistry", S. Nagin Chand & Company

Chemistry", Wiley, I 2ttr edition (2017',t.
ition (2006).

Chaitanya Bharathi Institute of Technolog,, (A)

ffiffifti$',*$l':
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BASIC ELECTRICAL

COURSE OBJECTIVES: This course aims to
I . To understand the behaviour 

"iJff.rr", .ircuit elements
circuit analysis

2. To comprehend the basic principle of operation of AC an,3. To infer about dilferent types ofelectrical wires and cablr
methods of earthing.

COURSE OUTCOMES: After completion of this course, stu(l. Understand the concepts of Kirc^hhoff, ium urA their app
dc circuits.

? Predict the steady state response of RLC circuits with AC3. Infer the basics of single phase transformer4. Describe the construction,working p.inclpte of DC machi;5' Acquire the knowledge of electricli wires, cautes, earthin,
electrical installations and elechic shock and its safety and

CO-PO ARTICULA

L,L&C,andr

DC machines

, domestic and

nt will be able
;ation various

ngle phase/thr

: and 3-phase I

Electrical safi

nergy calculat

MECHANIC,

3H
3Hr
60I
40I
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industrial wirinl

to
theorems to get I

ee phase supply.
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"'ty precautions I

ions.

4L
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ts ofelectrical
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UNIT I
DC Circuits; Elechical c
laws, analysis of simple r

UNIT II
A.C Circuits: Represental
'eactive power, apparent
lL and RC. Three phase

]NIT III
iingle Phase Transforme
iquivalent circuit of Trar

INIT IV
rC and AC Machines: I

haracteristics of shunt 
I

lntrol of DC Shunt and
leration, Applications

Bharathi Insl

I 2 3

,ircuit elements

circuits with dc

:ion of sinusoide
power, power I
balanced circuit

:r: Construction
rsformer, OC an

)C Generators:

generators. DC
Series Motors,

'itute of Technt

(R,L and C), voltage and
excitation, Superposition

rl waveforms, peak and I
bctor, Analysis of single
s, voltage and cunent rel

, Working principle, EI\
d SC tests on a transforrr

Construction, principle

Motors: Classifi cation,
Losses and efficiency 1

ilog,, (A)

,urrent sources, Kirchhoffcurrent and voltage
Thevenin's and Norton,s Theorems.

MS values, phasor representation, real power,
phase ac circuits consisting of R, L, C, series
tions in star and delta connections.

F Equation, Ideal and practical transformer,
r, Efficiency and Regulation

rf operation, EMF equation, Classification,
'orque Equation, Characteristics and Speed
ree - Phase Induction Motors: principle of

a'*+
'-'1ffiffiiliJ}?l

'*tfit't]

UN
AC
reactr

RL ar

UNIT
Single

Equiva

UNIT IV
DC and AC Ir

Characteristics

control of DC
operation, App,

ring

N (A]

gan+

Chaitanya



Electrical Installations: Electrical Wiring: Types of wires aelectrical appliances, electric shock, andirri 
"J ro. electricSwitch Fuse Unit (SFU), MCB, ELCB, funf,i,[Jerrr"nru.y

consumption

UNITY

TEXT BOOKS:
l. L. S. Bobrow, Fundamentals ofElectrical2. E. Hughes, Electrical and Elechonics Tec

SUGGESTED READING:
l. D. p. Kothari & I. J. Nagrath, ..Basic 

Electrical2. V. D. Toro, .Electrical 
Engineering

i 3.9 }r,":.*tha,.,Basic Electricll ergi;irg4. P.V. Prasad, S. Sivanagaraju, R. prasadl ,,Basic
Learning, lst Edition, 2013

Chaitanya Bharathi Institute of Technolog,t (A)

MECHANICAL

cables, Electrical Safety precautions in
safety rules. Components of LT Swi

only), Elementary calculations for

Oxford University press,20l l.
Pearson,20l0.

;ineering", Tata McGraw Hill, 2010.
, Prentice Hall India, l9g9
McGraw Hill, 2009

ffiiltfql'ff'fiIlt'.'ff$
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UNIT III

UNIT IV

PROBLEM SOLVING AND

MECHANICAL

RAMMING
2L + tt Hours per week
3 Hours
60 Marks
40 Marks
J

should be able to solve basic

will be able to
for those problems.

- Dictionary basics,

9OU_RSE OBJECTIVES: This course aims to1. Develop togical skills 
"rd 

b;;;;r,*i'ru,",^ r" rnoproblems.
2. Leam any basic programming language.

COURSE OUTCOMES: After completion of rhis course,l. Understand real world problem, Jil;;;; computer s
? Understand the basics of pytf,on 

-"- uvvlrvP

,^ 
ly..,L lf*:li,r:l"hF uo,i.-f.og,*ing sorutions.4. create algorithmvflowctart;f"i;;ffiil;r"_ti.. 

p.ob
I Build and manage dr6. Handle dara using ol::tnu"tt 

to manage data'

Data Types and operators, variabre, sequences and IteraOperators: arithmetic, relational, f.gl""f, iitl*ir" and miscelList, String, Tuples, Sequence mutation.ra *.r.ri"ilr?

CO-POARTICULA' MATRIX

UNITI
Introduction t^o programming- Evolution of languages:

;{"tr#tr: for programmrn}; oS, ;;;rl"ii*"r b;;;,

UNIT II

Assemtly and High-level languages. S ofttare
ditor. Design specification: Algorithms and

- Data types, Expressions, precedence Rules,
us operators; local variable, global variables,

d Data Types - if, else, for, while, nested
2-drmensional arrays, different types of user

Conditional Statement. Loops, Arrays and Strings, useriteration, Concept and us" of ui.ays, d.;;;;;d usage ofdefined data types.

Dictionaries and Dictionary Accumulation, Functior

l::y,T?j:"1_advantages of modularizirg p.ogru_ intoPositional parameters pissing u..uy" ro-i.ri.lioE,*.".ur.lor,,

UNIT V
File Handling and Memory Management _ Concepts of filesto/from a .csv file, Memory rrrunug"ri"niOf..uiiLr.

basic file operations, writing/reading data

ftlnction definition and
functions.

operations, methods,
function invocation.

t/e*

Hiiff+Hi,ff*t'Hl

Chaitanya Bharathi Institute of Technolog,, (A)
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IEXJ BOOKS AND REFERENCES:l. R.S. Salaria, .,prosramming 
for froUtem Solving,,, Firsti i;:: *::' ..I11;, Pvt# il rffiffi#;", Revised3. Mark Lutz, ..Learniig 

iiI;i{ fioffil]8,i}i}4. pythoncrash courselaHunar_or,liojJri_iurroro
Press.

5. "Programming in python,,, R.S. Salaria, Khanna Book

NPTEL/SWAYAM COURSES:

: l1:;,1X,1:.,i-1,:l1".. a;-r,_s and programmin g,2 
l::rl:i31:li,q a.ry1y 

",;'i,"rin* ..i_ll#i,i;,, SI,Kongu Engineering College.
3. https://www.coursera.orglspecializations/python

Chaitanya Bharathi Institute of Technolog,t (A)

Inc.

MECHANICAL

Khanna Book publishing Co., Delhi.
Kiranna Book publishing Co., Delhi.

to Programming by Eric Matthes, No

Co., Delhi.

Lectures, prof. D Gupta, IIT Delhi.
i Malinga. Dr Thangarajan, Dr. S V

ffiHfrq,,iliH-fi,:ffi
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Instruction
Duration of SEE
SEE
CIE
Credits:

CHEMISTRY
(MECHANTC

COURSE OBJECTMS: This course aims toL To impart tundamental k o*lrG;-;iinating the equlaboratory.
2. To provide the knowledge in both qualitative and quantita3. The student should be 

"o'"r.rr*iJitr, iii"'iiin.ipr", orr.4' To apply various instrumental methods to'aiatyse the chrof theoretical concepts.
5. To interpret the theorical concepts in the preparation ofne

COURSE OUTCOMES: After completion of this course, stud,
i Identify the basic chemical methods ;;;J;;. the substan2. Estimate the amount of chemical subil;;y volumetric3 Determine the rate constants of reactions from concentratic4 Calculate the concentration and u*o*ioiru.ious substanr5. Develop the basic drug molecule, unJfofy.*.i. .ornpoun,

MECHANICAL

3L Hours per Week
3 Hours
50 Marks
50 Marks
1.5

pment / glassware and chemicals in chemisl

ive chemical analysis
umetric analysis
nical compounds and to improve understandir

r materials like drugs and polymers.

nt will be able to
esquantitarively& qualitatively.
malysis.
r of reactantV products as a function of time.
;s using instrumental techniques.
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IST OF EXPERIMENTS:
Introduction: preparation of standard sorution of oxaric acid
Estimation of metal ions (Co*2 & Nf2) by EDTA method.
Estimation of temporary and permanent hardness of water ul
Determination of Alkalinity of water
Determination of rate constant for the reaction of hydrolysis
Determination of rate constant for the reaction between 

1(second order)
Estimation of amount of HCI Conductometrically using NaO
Estimation of amount ofHCt and CHgCOOH present in the gi
NaOH solution.
Estimation of amount of HCI potentiometrically using NaOII, Estimation of amount of Fe*2 potentiometrically using KMn(
Preparation of Nitrobenzene from Benzene.
Synthesis of Aspirin drug and paracetamol drug.
Synthesis of phenol formaldehyde resin.

XT BOOKS:
J. Mendham and Thomas, ..Vogel,s text book of quantitative cNew Delhi, 6th ed.2002.
Scnior practical physical chemistry by B.D.Khosla, V.C.Ga
(201 l).

GGESTED READINGS:

itanya Bharathi Institute of Technologlt (A)

2.
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i", Pearson education pvt.Ltd.
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(201 l).
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L
)

Dr. Subdharani, ,.Laboratory 
Manual on Engineering ChS.S. Dara, ..A Textbook on experiment and calculation i9th revised edition, 2015.

Chaitanya Bharathi Institute of Technolog,t (A) ,#:f*qfi'trfl#ilfif,ffi

nistry", Dhanpat Rai publishin g, Z012.
engineering chemistry,,, S.Chitd and
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Instruction
SEE

CIE
Credits

COURSE OBJECTMS: This course aims to
I Develop an appreciatio, of Rr;;i;i#.,"tir.otyt. rro
? Learn about the various livelihood activities that contril3. Familiarize the Rural irJririiir, ,"affiilI

i"r}":::y.T,.^9^y_rf ,Afterthec_ompretionof thiscourse,I sT,T *o*standingorR;;;fii;:ilil;:iluHi
rru Duglal r(

? ?:::]"^1':l::r"Toonr..u"a-l"i,J, "r-*uariry with
) 1p,p.1..:i"1: 

significant contributions of Locat4. 
"rh,fll 

the knowlede" "i-i*rr"l;;,il;H"'#;improvements rrvun drlu

5. Utilise the opportunities provided by Rural Development

MODULE I: APPRECIATION oF.RURAL SOCIETYRural life style, Rwal society, C"rt";e;;i"lutiorr, Ru.uResources, elaboration of .soul of lnOiuii., i^rlif fug"r, (Gandhi

MODULE II: UNDERSTANDING RURAL ECONOMY I
H:*5.. j.:T:1cr !Tdo*, *, h ip, 

- 
w;;;anasement,

A rti sans, Rural Entrelieneurs, Rural markets, Rr."i'd,:;T

MODULE III: RURAL INSTITUTIONS

lTjj::Ti ,'}l:.f 1a1 
i zatiol:, 

:.1 
f_ Heie Group s, panc hayatiStanding Committeei, Lrr"id;il ;;.,.,i i".rioor,

MODULE IV: RURAL DEVELOPMENT PROGRAMMES
History of Rural Development in India, cr.rrrt Nationar pror
BetiPadhao, Ayr-rshman, iharat, s*u.it sh"rri,'pNa AwasyojPlanning, NRLM, MNREGA etc.

TEXT BOOKS:
l. Singh, Katar, Rural Development: principles,

2015.
2. A Hand book on Village panchayat Administration, Rajiv3. United Nations, Sustainable Developrnent Goals, 2015, un--e, -v 

tJ, qlt4. M.P Boraia, Best practices in Rural Development, Shanlax

JOURNALS:
l. Journal of Rual development (published by NIRD & pR, H2. Indian Joumal of Social Work, (by TISS, Bombay).3. Indian Joumal of Extension Educations (by Indian Society o4. Joumal of Extension Education (by Extension Education5. Kurukshetra (Ministry of Rural Development, GOI).6. Yojana (Ministry of Information & Broadcasting, GOI).

Chaitanya Bharathi Institute of Technolog,t (A)

COMMUNITY ENG

MECHANICAL

among the Students.
to Rural economy.
rt Programmes in India.

will be able to
ties.

Communities.

LIVELIHOOD

to Indian Society and Economy.
rntributing to Community's Socio

values_with respect to Community, Nature
Rural Infrastructure.

al Husbandry, Non-farm Livelihood and
Farmer Production Organization/Codur).

Institutions (Gram Sabha), Gram panchayat,

: SarvaShikshaAbhiyan,
India, Gram panchayat

and Management, Sage publications, New Delhi,

i Chair for Panchayati Raj Studies, 20Ct2.
'sdgs

ishers, 20 I 6.

tension Education).

ffiffi'ff{ffiitt{tt;il

3P Hours per week
Nil
50 Marks
I.5

BetiBhachao,
Decentralised
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rnstruction PROBLEM SOLyINGAND Pl
Duration of SEE
SEE
CIE
Credits

COURSE OBJECTMS:This course aims tol. Master the fundamentuf, of rv.irl"g pyrio"o r"ripr.
? Leam python elemenrs such as dJl;;;ft;* conrrots sti3. Discover how to work with firr, 

"rJ..q,i#e data, and fi
COURSE OUTCOMES: After completion of this course, stud1 Understand various python p.d;;;;;,oi-"n, Enviror2 Demonstrate the concepts oiffloo. -'-r)

1 Imp.lement algorithmVilo*"f,.rt, u.ing python to solve re4. Build and manase d;,^;;il#'ffiffi:Ht:ii?,Tffilill
6. Use plhon to handle files andrn;rn;;. 

'-*

MECHANICAL

RAMMING LAB
3P Hours per week
3 Hours
50 Marks
50 Marks
1.5

ures, and functions.

will be able to
nts.

uorld problems.

MATRIX

neerl
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1
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I

5 2 I5 3 3 3
6 2 3 3 3 3

I

LABORATORY / PRACTICAL EXPERIMENTS:

I Explore various python program O.""[p*."t Environmenr
:. uemonstratlon ot'inpuUoutput operations.t. Demonstration of operators.
l. Demonstration of selective control structures,i. Demonshation of looping conhol ,h";t*.;.5. Demonstration of Lisi, Tuple and Set 

- --'
7, Demonstration of python birtiorrri"r.l. Implementation of searching and sorting techniques.). Implementation of string ma'nlputaiio;;p;;;nr.
0. File handling and memory management operations.

I'EXT BOOKS AND REFERENCES:
. R.S. Salaria, ..programming 

for problem Solving,,, First Editj. Jeeva Jose, ..Taming pyhon Uy frogrr^_ingi, Revised Editr
Yrf Lutz, ..Learnins 

fry_hon_;, 5,', Edition, ,b,Reiily Media,. Python Crash Coruse: A Hands_On, froleci_baseO Introductic
Press.

. "Programming in pyhon,', R.S. Salaria, Khanna Book publis,

PTEL/SWAYAM COURSES:
Introduction to problem Solving and programming, Video Ler
P-roblem Solving Aspects and tyhon erJgramming, Dr. S MKongu Engineering College.
https ://www. cou.sera.o.g/specializations/python -3 _programmi

Bharathi Institute of Technology (A)

t

rn, Khanna Book publishing Co., Delhi.
rn, Khanna Book publishinE Co., Oelhi.
lnc.,
n to Programming by Eric Matthes, No Starch

Ling Co., Delhi.

tures, Prof. D Gupta, IIT Delhi.
alinga, Dr Thangarajan, Dr. S V Kogilavani,

19. nl, /
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J.

4.

COURSE OBJECTMS:This cotuse aims to
I To develop the students,t"o*f"Ogrin ruriou, robot andz. To develop multidisciplin"ry.;L;il;;;;;.practical

competitions
To develop students'skills in performing spatial tn
I,ff::,!._ :rg dynamitic anatysi s "i."#6;ilr.Through proj ects done in r 

"a,'r 
;;;; ;;,",ir'Jilior _",

conceptual turdersrandins, increase rrua*ir; uiiiif, .ooIife engineering problemi

COURSE OUTCOMES: After completion of course, studentsl. Demonstrate knowledg" of tf,. r"futi*j_,ii"i.t*r", 
^..f,

struchres and their workspace.
:ance by participating in robotics

associated with rigid body motions,

learning experience and enhance their
> and teamwork skills on dealing *iit ."u

22MEC37

Instruction

CIE

Credits

LAB EXPERIMENTS:

commands

ROBOTICS AND D LAB(coMMON TO ALL ES)

MECHANICAL

be able to
structures of robotics and their opera

circuits ofrobots and build robots.

workspace characterisiics

? Understand mechanical components, motors, sensors and1 Demonstrateknowledge,ffi;;;;;;ffi:
4. Use Linux environment for robotic frog."rr_i"g.5. Write python scripts to control,.b";r;'.1;;;ython and CV

CO-POARTICULATI MATRIX

5. Controlling robot using python: i) Move robot rsing
Python

|o!ot n3g.1-ming with Sensor inputs: i) Read sensor <Python, iii) Code robot to avoid obsiacle, UjuJrg ."rro.

6.

7.

I Assembling of robot mechanical components, mounting of
? connecting to electronic circuitry: ;;;;;;.^, incremen3. Different types of batteries, selection;i;tr.bb t;ffi;;4. Introduction to Linu Command I,in. titl.fu".: basic fil

tors, sensors, electronic circuits to the chassis.

:.i:"l.tt proximity sensors, ri.ro .ont.otirr,
ication. safety piecaution.

and directory management and other useful

code, ii) Make robot move in pattems using

using Python, ii) Vsualize sensor data using

.pdf
-20 I 8-203 8{echnologies-forecasts_

8.

9.

10.

open CV: i) Create an Image 
".0 

Jirpr"y"jrl"_."ge; ii) Rea

*:::'^gL:::,". f.:.r"' iv) Extract tr,.'nce ;urr.l of a pixel
Open CV: i) Extractiin ofRegions "llr;;r;;;;il;'ril
S"llli:: p:,tl,l work rari rh colors, fo I I o w ;;i;;; i bj ects, i dProjects: i)Making a line followe, ,oUo, .rring u irr1...,',,i
ofa drone ing code for a complex function Assembly

I . https://www.geeksforgeeks.org/robotics_introduction/
2. https://www.ohio.edu/mechanical_faculty/wiIliams/htmlrpDF,

3. https://www.idtechex.com/en/research_report/new_robotics_

players/584

SUGGESTED READINGS:

4. https://dronebotworkshop.com/

T*ifitffiff'ff*;.qif

Chaitanya Bharathi Institute of Technotogy (A)
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Instruction
Duration of SEE
SEEE
CIE
Credits

BASTC ELECTRICAL E EERING LAB

MECHANICAL E.

2P Hours per week
3 Hours
50 Marks
50 Marks
I

and to veri$ the basic electrical c

ile the time and frequency responses of R
ds energy.

and switch gear compolents

expected to
ircuital laws and theorems.

power and energy in AC circuits
transformer

nts, equipment and machines.

MATRIX

TIONS:

Method.

m using

Induction Machine etc.

COURSE OBJECTIVES: This course aims to
I . To acquire the knowledge on different fpes of electricallaws and theorems.
2. To determine the parameters and power factor of a coil,circuits and to familiarize with_;".;;;f electric3. To determine the characteristics of Transfo...rr, 0., u,

COURSE OUTCOMES: At the end of the course, the student,; 
::::::i:iilT:1.:," alalvsis t".r,,iq*., *rng various

? Analyse the parameters of the given coil ,rO;:il:ilH;t^ 
l*1T:1,'"i: :T:.ii1,yf.jil..",* o;;;;eters or sing4. Infer the characteristics 

"f 
;a J;;;';;Io1'lin ..n,,".o5. Illustrate different parts and their function of erectrical co

99.PO ARTICULA

LIST OF LABORATORY EXPERIMENTS/DEMO
l. Verification of KCL and KVL.
2. Verification of Thevenin's theorem.
3. Verification of Norton's theorem.
4. Charging and discharging ofCapacitor.
5 Determination of parameters of a choke or coil by6 Power factor improvernent of single_phase AC System.7. Active and Reactive power measurement of a single_phase

(i) 3-Ammeter method (ii) 3_Voltmeter8. Measurement of 3-phase power in a Ualancea system9. Calibration of single_phase energy meter.
10. Verification of Tums/voltage ratio of single_phase Trans
I L Open Circuit and Short Circuit tests on u gi.,in single phase12. Brake test on DC Shunt Motor
13. Speed control of DC Shunt Motor
14. Demonstration of Measuring Instruments and Electrical Lab15. Demonstration ofLow_Tension Switchgear Equipment/Com
16. Demonstration of cut _ out section of Machines like DC Mac

Note: TEN experiments to be conducted to cover ail five Outcomes. 

-)
{/

rnorcd6fuo
Deoartment ol Mechanical I

Cniitanya Bharathi lnstitute of T

Chaitanya Bharathi Institute of Technolog (A)

UinUipet, HYderabad'500 075' T
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VECTOR CALCULUS AND DIF

Instruction 
(MECHANIC

Duration of SEE
SEE

CIE
Credits

COURSE OBJECTIVES: This course aims tol. To explain scalar and 
"""to. n r"iio". *l,iir, physical in2. To discuss vector line, surface anO votum"-iitegrals.

4. To discuss the solution of higher orde. Oi#ir"ntiU fquuti5. To learn Numerical sotution'of OnB unA Engin.r.ing prol

COURSE OUTCOMES: After completion of this course, stud1. Apply the vector differential 
"d*;;d"au., uno v..i2. Solve line, surface & volume integrals by Greens, Gauss a3. Calculate the solutions offirst order linear differential equr4. Solve higher order linear differential equations.5. Find solution of algebraic, transcendental and ODE by Nur

qO-PO ARTICULA

MEI

EQU
L)

:rpretations,

equations.
ns

ems.

nt will be able to
r functions.
C Stoke's theorems.
:ions.

erical Methods.

MATPIY

:HANICAL ENG.

ATIONS

3 L+11ps1
3 Hours
60 Marks
40 Marks
4

INE:,

wee,k

rrJ/TDU
CO

PO
I

PO
2

PO
3

PO
4

PO
5

PO
6

o
f

PO
8

PO
9

PO
t0

PO
II

PO
.12col l

J

3 J J

co2 2
3 J 3

co3 3 2
3 3

co4 J ?
2

3 3 3

co5 2 2 2 2
I

UNIT I
Vector Difl'erential Calculus and multiple Integra
Gradient, Directional derivative, Urrrg"n.., C*i f
rf point functions (vector identities), lr""t"ti"""f?r.f a
lntegration and Triple integrals.

UNIT II
l/ector Integral Calculus: Line integral, Surface intr
n a. plane (without proofl, verificati-on of Stro[et r

without proof).

JNIT III
rirst.Order Ordinary Differential Equations: E:
luati1n9, Linear equation, Bernoulli,s .quution, Ctui,
late of decay of Radio-active materials.

INIT IV
Iigher Orders Linear Differential Equations: F
reficients, rules for finding Complementa.y f*"tl
lriation ofparameters, solution of iauchy- Suf..;qu

NIT V
umerical Methods: Solution of Algebraic and trar
ethod Newton-Raphson method. Nurierical Solutiorrs
ries method, Etrler,s method, Modified Butert meitr<

haitanya Bharathi Institute of Technolog (A)

rls: Scalar
)el applied
.s and Soler

:gral and Vr
lheorem (w

ract diffen
:aut's equal

Iigher ordr
on, Particu
ation, LR a

rscendental
; of First Or
rd and Run

d Vector point functions, vector operator Del,
l:::".p:it tunctions. Del apptied to produci
trlal tields, Double integral, Change of order of

ume integral. Verification of Green,s theorem
hout proof) and Gauss,s divergence tfr"o.r,

tial equations, Equations reducible to exact
n, Riccati's equation, Orthogonal trajectories,

linear differential equations with constant
r Integral and General solution. Method of
I LCR circuits

quations by Bisection method, Regula_Falsi
:r Ordinary differential equations bf Taylor,s
:-Kutta rnethod of fourth order.

il/

,*-"'n:g'ffi--ffi1

Gradient, I
ofpoint fur
Integration

UNIT II
Vector Int,
in a plane
(without pr,

UNIT III
First Orc
equations,
Rate of de

UNIT IV
Higher O
coefticient
variation o

UNIT \
Numer
method
series n

Chaitanya

J



TEXT BOOKS:

1 B.S.Grewal, ..Higher 
Engineering Mathematics,, ,44tt E{2. ErwinKreyszig,..AdvancedEngineeringMathematics,,,

SUGGESTED READING:
1. N.P.Bali and Dr. Manish Goyal, ..A text book of

Publications, 201 7.
2. R.K.Jain, S.R.K.Iyengar, ,.Advanced 

Engineering M

Chaitanya Bharathi Institute of Technolog (A)

'zl<4f,.-
tk'HEAD

PROFESSOR d

-',i'Y.I.l-monhanical Enginee

ff l,ffi"d;'.;*li'f :T[t];:ii1;T
Gandipet, HYderabao'cut

MECHANICAL

:ion, Khanna Publishers, 20 17.
th Edition, John Wiley & Sons,2006.

Engineering Mathematics',, 9rl, edition,

ng
(A)
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Instruction
Duration of SEE
SEE

CIE
Credits

MECHANICS AND MA
(crvL & MEC,

COURSE OBJECTMS: This course aims tol. Acquire knowledse uUout ptjri., of or.iff"riom and rota2. Understand the nivsical p-p."i", 
"r..yriui,,r. and magi Aware of characte.istic pd".;il;;;;ffi,. materials e4. Familiarize with coherent pi"p"nj., 
"iji!i'i*ur.r.

COURSE OUTCOMES: After completion of this course, srucI Compare the variotrs types of oscillations
? Demonstrate rotationai motion of rieiJ;odv3. CI as si fy di fferent tvpes 

_of 
cryst"i, 

"on 
J,"rr.ii r rperfecti ons4. Identify magnetic o"a- ai"r""t.i. ;;ilir'l* engineering5. Make use of lasers und,rrp.."*J;;;; tJ.hnotogi.ur u

MECHANICAL ENGINI\EM,

SCIENCE
)

rnal motion
:tic materials
d superconductors

nt will be able to

pplications
rlications

MATRIX

3L Horus per week
3Hours
60Marks
40Marks
.,

co/Pso
PO POr Po2 PO3 PO4 PO5 PO6 o7 PO8 PO9 POl0 POll POt2c0r I I I I 2 2 Icoz J I

I 2 i 22 I Z
I

2 I 2c03 2 2 I I
2 2 2

c04 I I I

I
1
I

2 I 23 2 2 2 2 ?
I

c0s 3 2 2 2 2
2 I 2

2 I 2 t ,,2

UNIT I
Oscillations: Simple
Camped and under da

UNIT II
Rigid body Dynarnit
iquation of motion fc
aw ofenergy consen

JNIT III
)rystallography: Sp
)oordination number
)xperimental determir
IaCl.
)rystal Imperfection

INIT IV
rielectric Materials:
rlarizations (quantita
:pendence of diele
;rroelectricity-Bariur
lagnetic Materials:
aterials: dia, para, fer
ysteresis curve, soft a

\IT V
tsers: Characteristics
rNe, semiconductor

tanya Bharathi

harmonic motion-Harmonic oscillator Dar
.mped oscillators-Forced oscillations and ie

:s: Definition of rigid body_Rotational kine
rr a rotating rigid body Inertia tensor and its
'atron and law of conservation of angular mr

ace lattice Unit cell Crystal systems _Bri
Atomicradius packing fraction(for ,r, tii
ration of lattice constant of a cubic crystal b:

s: Classifi cation of defects_point defects{

. {ntroduction-Dielectric polarization_Typer
tive); orientation & space_charge polarizati
ctric polarization-Determinati-on of diei
n titanate-Applications of fenoelectrics.
Origin of magnetism - Magnetic moment
To, anti-ferro and ferrimagnetic materials _
rnd hard magnetic materiais _Applications.

of lasers - Einstein's coefficients _ Amplifi
laser - Applications of lasers in engine".in!

nstitute of Technolog (A)

vais

"fcc)
'pow

ofd
)ns (r

:ctric

- Bol
Weis

harmonic motion-over damped, critically
ce.

relations-Angular momentum and torque
lrties- Euler's equations and applications:
lum.

_lattices Number of atoms per unit cell
Lattice planes Miller indices Bragg,s law
der X-ray diffraction method Stnic"ture of

ttration ofSchottky and Frenkel defects.

ielectric polarization: electronic & ionic
qualitative) -Frequency and temperature

constant (Schering bridge method)

hr magneton{lassification of magnetic
s molecular field theory_Domain t-heory

r of_light by population inversion _ Ruby,nedicine. 
a)
IV

,dhqftm

UNIT
Rigid
Equatr
law o{

Oscillations
damped and

UNIT III
Crystallography: Spa,
Coordination number A
Experimental determina
NaCl.
Crystal Imperfections:

UNIT IV
Dielectric Materials: I
polarizations (quantitati
dependence of dielecl
Ferroelectricity-Barium
Magnetic Materials: C
materials: dia, para, ferrr
Hysteresis curve, soft an

UNIT \
Lasers:
He-Ne, r

at( I I(

2

2

2



tr'iber Optics: Introduction _ Construction _ principle _
aperture and acceptance angle _ Step_index and sraded_ir
aperrure and acceptance angle _ Step_index and graded_index f
communication system - Application, "
Superconductors: Generil properties of superconductors
superconductors - BCS theory (qualitative) _ Applications.

MECHANICAL

oflight through an optical fiber
- Pulse dispersion - Fiber losses - Fiber

- Meissner's effect - Type I and Type

TEXT BOOKS:

l. B. K- Pandey and S. Chaturvedi, Engineering physics,

: Y T_1-1:oi",,Jy-11 g K,ilJ;;;;:;F;;i;';;; Publications, 2012.
Physics, S. Chand publications, 203. M. Arumugam, Materials Science,a"ru*afu4. S. L. Gupta and Sanjeev Gupta, Modern Enjineering Dhanpat Rai Publications, 2011.

SUGGESTD READING:
l. R. Murugeshan and Kiruthiga Sivaprasath, Modent S. Chand Publications, 2014.

Publications, 2013.
)
3.

V. Raj endran, E n g i n e eri n g p hy sr'cs, McGraw_Hi I I
P. K. Palanisamy, Engineering physics, Scitech

4. V. Raghavan, Materials Science and Engineering,
edition,20l5.

Hall India Learning private Limited; 6rh Revi

Chaitanya Bharathi Institute of Technolog (A)

',g*{,gt;+i$li:;$r



IOUISE OBJECTIVES: This course aims to
I Understandtheresolution;ii;;-r;Hto"outatn2. Understand eoulibri,m-c-oidilil;ffi#Ji#il['JiHt^ 

*llll-':::ltL t,,orw f"^. f";;; t, "uffi',i,._b".. or4. Obtain centroid. centre of gravity fbr;;;;;;, regular and5. obtain Momeni or inliiu.E; \ia;il#%,l]ar and com

22CECDt

Instruction

Duration of SEE
SEE

CIE

Credits

UNIT _ I

moments of inertia of elementary bodies

ENGINEERING

ARTICUI,ATIO MATRIX

MECHANICAL ENGINT\E-

3L+tf Periods per
3 Hours

60 Marks

40 Marks
4

of all force systems,
and frictional surface

tnNs

areas and bodies
areas and bodies and also to obtain

t will be able to
rystem and Draw free body cliagrams to ana

problems

centres of gravity of bodies.
composite areas and mass moments of i

Resolution and Resultant of Force System: Basic concepts of aResultant of coplanar concurrent force system. Moment of a for
rce system. Components of forces in a plane.
, couple and their applications. Resultant oicoplanar non-conculTent force system 

- v/vlvrrr' rYrurrr',L ur a I(

:"1,i**yJlforce system: Free body diagrams, eqrmtionsapplications. problems on general .rr; ;i;;1fiffi#*#Hrl equilibrium of planar force systems ancl its

UNIT _ II
Theory of friction: Introduction, types ol. friction, laws ofconnecting systems. Wedge ancl beli iriction

UNIT _ III
Analysis_of Simple Trusses: Introduction to trusses,joints and method of sections.

UNIT-IV
Centroid: Significance of centroid, moment of area, centroidtheorems of pappus & its applicationr. C"ii., #lurity of elen

UNIT - V
Moment of Inertia: Definition of MI, Area MI. polar Moment o:Moment oflnertia ofelementary & composite areas, and product ofbodies.

, application of friction to a single body &

analysis of simple trusses using method of

r elements, plane areas, composite areas,
and composite bodies

lnertia, 
-radius 

of gyration, transfer theorem,
tertia. Mass moments of inertia ofelementarv

Chaitanya Bharathi Institute of Technology (A)

PO i PSC
CO POI Po2 PO3 PO4

l-
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co2 J 2

+
co3 3 2
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lcos 3 2



TEXT BOOKS:
l. K. Vijay Kumar Reddy and J. Suresh Kumar, Singer,s20l|.
2. Ferdinand L Singer, Engineering Mechanics, Harper and

SUGGESTED READING:

:. t }:l::1,.*l,lli,gM:,hanics, rata McGraw Hlr,2. S. Rajashekaran a c.Isr"r.,;;;:":.':::'"* ru,' 1\r

3. S R rrr.o.L^- ^-., ,,t;l?furlsuly.n1nram' Engineering,^ 
3^1.1ttP:antr H r ic;;;,il'ild#*::

i ?t*:1Yn:l'vn""r,,p111ffi; dffi,ll;lt?Is. AKrayar, rngineeiingrvr;ii;;;r;;;ij;dtublications,

Chaitanya Bharathi Institute of Technology (A)

's{,fftr}tffi[

MECHANICAL

Mechanics, BS publications,

Singapore, 1904.

Delhi,2010.
Vlechanics, Vikas publications, Hyderabad,
publishers, New Delhi, 2001.

:rsity Press, New Delhi, 200g.
Delhi,20l0.

W
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Instruction
Duration of SEE
SEE

CIE
Credits

ENGLISH
(coMMON TO ALL B

COURSE OBJECTIVES: This course aims tol. To the role and importance of communication whileEnglish.
2. To basics of writing coherent paragraphs and formal e3. To techniques of writing 

" 
p.e"ir'"ri'"fJrmat tettersvocabulary.

4. To-description, definition and classification ofprocesfollowing a proper strucfure.
5. To gaining adequate reading comprehension technique

COURSE OUTCOMES: After completion of this course, rl. Illtrstrate the nature, process and types of communicatio
: constnrctand compose coherent;;r;g;";;r, emails anr' Appry technrques of precision to write a pr6cis and fr
. appropriatevocabulary
4. Distinguish formal from infbrmal reports and demonst

repofts.
5. Critique passages by applying effective reading techniq

CO-PO-PSO ARTI

MECHANICAL ENG,

2L Hours per week
3Hours
60 Marks
40 Marks
2

eveloping their basic communication skills i

ails.
y using acceptable grammar and appropriat

s while enabling them to draft formal report

rdent will be able to
and communicate effectively without barriers
adfgrine to_ appropriat" *obil" etlquette.
nal letters by using acceptable gru-.u, un.

te advanced writing skills by drafting formal

3S

'TfflN llrA'IDrv

CO
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.,

PO
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4
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5
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6

o PO
8
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9
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lt
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12col I I I I I 1 2 3 J 2co2 i I I I I
:,

co3 I 2 2 I 22 I I 2
co4

1
I

I
I

2 2 I 22 I 2 I 2
cos 2 2 I

2 I 2 I 1 I I 2 I 2

UNIT I
Understanding Communication in English: Introduction, natrcf communication; Types of communicati-on - 

"".ilur 
and non-verrnd interpersonal comrnunication; Understandinf Johari Window.Vocabulary &Grammar: The concept of Wold Formation; U

UNIT II
)eveloping_Writing Skills I: paragraph writing. _ Structure
:oherence. Re-arranging jumbled r.ni"r".r. fmait ana Mobile ty'ocabulary & Grammar: Use of coheri.,r" a"ri"., and correc

]NIT III
)eveloping Writing SkiIIs II: precis Writing; Techniques of wormat of a formal letter; Letter of request unI tl" response/ocabulary and Grammar: Subjeci_v".b o!i""r"rt. Use ofivoiding redundancies.

INIT IV
teveloping Writing Skills III: Report writing _ Importance, st/riting a formal report.'ocabulary 

and Grammar: Avoiding ambiguity _ Misplaced r

NIT V
eveloping Reading Skills: The reading process, purpo
haitanya Bharathi Institute of Technolctgy (A)

a)

l;

o.

iqu
pur

I

Dr

ch
4^tu

nd importance of communication; procr:ss
Barriers to communication; Intrapersonal

f appropriate prepositions ancl articler;.

features of a paragraph; Cohesion and
ette.
rctuation.

g precisely. Letter Writing _ Structure,

'ixes and suffixes to form derivatives.

re, elements of style of formal reports;

fiers. Use of synonyms and antonyms.

different kinds of texts; Reading

ezs
,r*Wffi*,,*

oIc
and

Vor

UNIT II
Developinl
coherence.
Vocabular

UNIT III
Developing
format of a
Vocabularl
Avoiding re

UNIT IV
Developing
Writing a for
Vocahrrlarr

UNIT V
Developin

Chaitanya

I

I

I
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comprehension; Technioues of comprehension _ skimming,Vocabulary and Grammar: Words often confused: Use ot

TEXT BOOKS:

1 Language and Life: A Skills Approach, Board ofErz. Swan Michael, practical Ergtdh U;G.Oiip.rggS.

SUGGESTED READINGS:
l. Wood F.T, Remedial_English Grammar, Macmillan,
? Zinsser William, On Wriiing W"ff, Hr.p", i.".ou.."3. sanjay Kumar ana eusnpiaia, c".-ri"";il JffiJ

Chaitanya Bharathi Institute of Technolog,t (A)

MECHANICAL

scanning, drawing inferences and
standard abbreviations.

Orient Black Swan, 2017.

ford University press, 201 l.

Y
"#-{il.tl,'ffi26
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Instruc
Duratic
SEE

CIE
Credits

COURI
l. 41
2. Le
3. Ur
4. Ca
5. Ur

COURS
1. Est
2. Ma
3. Rer

4. Fin
5. Der

c08
ME

tion
rn of SEE

SE OBJECTIV]
rply the concepts
ram the working
rderstand the pro
.pable of rneasuri
rderstand the mo1

;E OUTCOMEI
;imate the error ir
Lke use of lasers ;

;all the physical 
I

d the mechanical
monstrate the mo

CHANICS AND MATERIALS
(clv[ & MECr]

0S: This course aims to
of physics while doing experiments

ot lasers and optical fibers
perties of magnetic and dielectric mate
ng rnechanical properties ofsolids and
;ion of electrons in electric and magnet

i: After completion of this course, stud
r an experimental measurement
md optical fibers in engineering applic
properties of dielectrics ana magnetic ,
I properties ofsolids and viscoslty ofli
,tion of electrons in electric and magne

_ co-Po ARTICULATIOI

iquids
r fields

nt will be able to

MECHANI

E LABORATOR
)

3I
3I
5(
5(
l.

:ions

aterials
uids

c fields

MATRIX

CAL

Y

I Hours per week
Jours
)Marks
)Marks

CO
/PSO
PO

POr Po2 PO3 Po,4 PO5 PO6 PO

I

PO8 PO9 PO10 POt I POt2
col 3

J

2 2 3 I 3
co2 3 3 2 I 22 I 2 2 2

t
I 2co3

co4

2 I I .,3 2 3 2 3 2 2 J 2 I 1
3 3 2 2 2 I 2 2 I l

I
co5 J I 2 3 2 I 1 2 ) 2

LIST OF EXPI

l. Error Anal

2. Flywheel

3. Compound

4. Young's M

5. Helmholtz'r

6. Melde's Exl

7. Viscosity ol

8. Coupled Osr

). Dielectric Cr

haitanya Bharat,

n
L

Pendulum

oduLrs

s Resonator :

periment - :

'Liquid :

;illator :

onstant :

hi Institute of T

IRIMENTS:

ysis : Estimation of errors in th,
pendulum

: Detennination of moment,

: Determination of acceleral

: Determination of young's
by non-uniform bending m

Determination of resonatinl

Determination of frequen
barlfork

Determination of viscosity r

To determine the coupling
parallel and antiparallel osci

Determination of dielectric <

'echnologS, (A)

determination of time period of a torsional

linertia of given flywheel

rn due to gravity

nodulus of the given steel barlwootlen scale
hod

volume of air and neck correction

r of the electrically maintained vibrating

'a given liquid by oscillating disc method

onstant of a coupled oscillator performing
ation

rnstant of given pZT sample

tv

''ffiffi#iffii?''rffi

8. Cou

9. Diel

Chaitanya

N (A)

Eana



10. M&HValues

ll. B-HCurve

12. Thermoelectric power

13. Laser

14. Optical Fiber

Determination of
H ofhorizontal

Determination of

Determination of

Determination of

Determination of
fiber

15. e/m ofan electron : Determination of spec

NOTE: A minimum of TWELVE experiments should

Chailanya Bharathi Institute of Technotog,t (A)

done.

MECHANICAL

moment M of a bar magnet and absolute
of earth's magnetic field

loss of given specimen

lectric power of given sample

of given semiconductor laser

aperture and power losses ofgiven optical

charge of an electron by J.J. Thomson method
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Instruction
Duration of SEE
SEE

CIE
Credits

ENGLISH I
(COMMON TO ALL

COURSE OBJECTIVES: This course aims tol. To nuances ofphonetics and give them sufficient pract2 To word stress and intonation]3. To listen to listening cornprehension material for honin4. To activities enabliig th". o;;;;;;e'tJr inhibitions
_ on fluency rather than accuracy.5. To team work, role behavior while developing theirpresentations.

COURSE OUTCOMES: After successful completion of thr

I fefrle the speech sounds in English and understand the2. Apply stress correctly unO ,p"uf *ltt, ,f,-"f,.op". tone, ir
: tnalyzg listening comprehension texts to inhance their4. Determine the context ana ,prrt uff.opri""fy in variou5. Design and present effective p"ri"^-"riir, working iiparticipate in Group discussions.

CO-PO ARTICITI

MECHANICAL ENGINEERI,

RANCHES)
2P Hours per week
3 Hours
50 Marks

50 Marks
I

:e in correct pronunciation.

their listening skills.
rhile speaking in English with the focus bein

.bility to discuss in groups and making ori

course the students will be able to
luances of pronunciation in English
onation and rhythm.
stening skills.
situations.
teams, and discuss and

MATRIX

CO
PO
I

PO
2

PO
3

PO
4

PO
5

PO
6

P ) PO
8

PO
9

PO
l0

PO
II

PO
12col

I Ico2 I

co3 I I 2 2
1
I

2
I I 2 1co4

cos
1
1

2
I 2 2 3 I JI I 1 I 2 2 J J 2 3

LIST OF EXERCISES:
L lntroduction to English pl
_ organs ofspeech; the respirat
2. Sound system of English: ph

Alphabet, classification and d
of syllables, consonant cluste

L Word stress: primary stress,
l. Rhythm & Intonation: Intrc

with the semantic implication;. Listening skills - practice wii. Public speaking - Speaking,'. Group Discussions - Dynami
. Pictionary - weaving un i*u1. Information Gap Activity _

glven
0. Poster presentation - Theme

UGGESTED READING:
, TBalasubramanian.ATextbo

J Sethi et al. A practical Cours
Priyadarshi Patnaik. Group Di
Aruna Koneru, professional 

31

haitaryq Bharathi Inslitute 0f Tc

honetics
ory, artir
onetic s<

.escriptic

rs.

seconda
rduction
s.
th Softw
rith con
ics of a g

3inative
Writing

, poster'

ok ofEn
re in Eng
scussion
reaking i

tchnoloS

: Introduction to ar
;ulatory and phonatc
runds and phonemic
rn of English phonen

ry stress, functional r

to Rhythm and Intor

'are available in (K-r
fidence and clarity ir
;roup discussion, gro
story around a given
a briefreport on a r

preparation, team wc

rglish Phonetics for I
;lish Pronunciation (r
s and Interviews, Ca
Skills, Oxford Unive

u@)

litory, acoustic and articulatory phonetics,
y systems.
lunds, introduction to International phonetic
ic sounds, minimal pairs. The syllable: types

:ress, rules of word stress.
ation. Major patterns, intonation of English

rn solutions)
different contexts on various issues.
Lp discussion techniques, body language.
)rcture.
)wspaper headline by building on the hints

k and representation.

dian Students, Macmillan, 200g.
ith CD), Prentice Hall India, 2005.
rbridge University press pvt Ltd 2}ll
sity Press, 2016 a-\

,/

H$ffi

J

4

5.

6.

7.

8.

9.

SU
1.

2.

3.

4.

Chaitarya

rin0

n'l tot
rdana

I

2

2
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Instruction
Duration of SEE
SEE

CIE
Credits

CAD AND

COURSE OBJECTMS: This course aims to
] To get exposure to a cad pu.tug" urJli, Jtlity.
? Understanding orthograpiricp."';".ti"rr, -""
3. To visualize differeni sotia, una tnri. rr.tion, in orthogral4. To prepare the student to communicate effectiuety Uy usirl5. To prepare the student to use the rrrhniq;;;;skills, and mr

COURSE OUTCOMES: AAer completion of this course, stud
I Become conversant with appropiia,. *" "iC", software2. Recognize BIS, ISO Stand;;ds;n; ,""r*,i"* in Engineet^ 

?:T_r*..1*: 
projections orpointf ii*r, pi.r.r, ,"ria,+. Analyse the lnternal details.of solids through sectional vier5. Create an isometric proJectlons and views

CO-PO ARTICIII,A

Lic p

isol
lem

rtw
rrd

Ntr

ME,

G
1T
3Hr
50I!
50N
2.5

rrojection
nehic projection
tools necessary:

ill be able to
rafting.
Drafting.

CHANICAL

+ 3 D Hours per week
)urs
{arks
Iarks

lor practice.

(

PO/PSO
CO POl P(o2 PO3 PO4 P()5 PO6 07 PO8 P09 POr0 POI1 POt2col 3 J 2 I 2
co2 J 1

I

2 3 I J2 2 I 2 ?
2

co3 3 Jt 2 I 2
2 2 I

,2

co4 3
I

i
2 2 I ')

J 2 2

,
2co5 J 2 2 I

2 2 I
,)

z I 2 2 I 2

LIST OF EXERCISES:
L Introduction to CAD package: Settings, draw, modiff tools,2. Construction of Conic Sections by General method3 Orthographicprojection: principles, conventions, projection
4 Projection of straight lines: Simple position, inclined to one5 Projection of straight lines inclined to both the planes (witho5. Projection ofplanes: perpendicular planes
7. Projection of planes: Oblique planes
3. Projection of solids: Simple position
). Projection ofsolids: Inclined to one plane
t0. Sections of solids: prism, pyramid in simple position
l. Sections of solids: Cone and cylinder in ri-pi. position2. Isometric projections and views
3. Conversion of isometric views to orthographic projections an

.EXT 
BOOKS:

. N.D.Bhatt, "Elementary Engineering Drawing,,, Charotar pul. K.Venugopal, ,.EngineeringDrawirig 
and Gra'phics + AutoCt. Basanth Agrawal and C M Agrawal,-*Engineeiing Oru*ing;,

rya Bharathi Institute of Technology (A)

nensioning and documentation

'points

ne
traces and mid-point)

vice-versa.

shers, 2012.
)", New Age International pvt.Ltd,20l l.
e, McGraw-Hill Education (India) pvt, Lt,C.

o'6er

i[i:-,llnffffi

2.

4.

5.

6.

7.

8.

9.

l0
ll
12

l3

TEXT
1.N
2.K
3. Bi

Chaitan

2



SUGGESTED READING:
I . Shaw M.B and Runl g..C-., 

..Engineering 
Drawing,,, 2/e,2. K.L. Narayana and p.K. K"*"i""h;Gi,li""f. of Ensir

Chaitanya Bharathi Institute of Technolog,t (A) ,*:*fiqffrff-fffi

MECHANICAL

2009.
Drawing", Scitech publications, 201 1.

'ing

v (A)
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Instnrction

Duration of SEE
SEE

CIE

Credits

DIGITAL FABRICA

MECHANICAL

3p Hours per week
3 Hours

50 Marks
50 Marks

1.5

of various Engineering materials

COURSE OBJECTIVES: This course aims toL Gjve a feel of Engineering practice, ti.r.f"p holistic
- Manufacturingprocesses.
2. Develop skills-of manufacturing, safety, precision, quali
, yo.k auitude to ger things,ighti'he fi.;1;i;;.

intelligent effort, optimization, positive
3. Provide basic kn-owleds;"iS;;"*i;", 8'ornportt" uno4. Study.of principle arJhands ";'il;i;;; techniques

metrology, and allied skills.5. 
1*:X,:frtant hard & pertinent soft skills, productivi
industrial workshop components and processes and caneffective way.

er_materials for suitable applications.
fabrication, welding, ruriirg, manufacturi

', create skilled manpower which is cognizant
mmunicate their work in a technical,-clear a

be able to
accidents-

,lng.

plumbing, House wiring and 3d modeling

;, also understand reverse engineering process.
choice.

CO-PO ARTICULA N MATRIX

t.
2.

3.

LIST OF EXERCISES:
GROUP-I

and a three pin socket

water connection

B Wiring ot'two light points connected in series and c
crrcuit with different bulbs. Wiring of rwo light points cr

led.by single pole switch. Verify the above
ed in parallel from two single pole switches

different places independently using two 2_

the GI pipes as per the given diagram using

unions, reducer & bends.
, tap & valves and Demonstrate by giving

To make a lap joint on the given wooden piece according to
T"y_?\. a dove rail-joint on the giren wooder, fiece a"co.ai

given dimensions.
to the given dimensions.A..Wiring.of one light point coniroll..t t;;; lirgr, pot.

pole switch
tch, a three pin socket controlled by a single

4. Stair case wiring-wiring of one light point controlled from
way switches.

5. To make external threads for GI pipes using die and
taps, couplings & bends.

6. A. To connect the GI pipes as per the given diagram using,
B. To connect the GI pipes as fer the liven diagram using r

CO/PSO
PO

Chaitanya Bharathi Institute of Technology (A)

#ffim

POl Po2 PO3 PO4 PO5 PO6 Po7 PO8 PO9 POl0 POl1 PO12
col 1

I
c02 I I

2
co3 2 I I 3 I

2
co4 2 2 2 1 J

2
cos J 2 I 1

J
2



GROUP.2

1.

)
3.

4.

5.

6.

To Study the method of Additive Manufacturing process
To create a 3D CAD model of a ooo. u.uJ.iurj,lu u rno,To Print a door bracket using an extruaer typelOtp.intu
To create a 3D CAD model by,.r..r. Unjrr..l,
To Design an innovative component using the CAD
To Print the selected innovative 

"o*pon"i Uy rt.
TEXT BOOKS:
1. 

lajra Choudhury S.K., Hajra Choudhury A.K. and

)1,'-]: looY'1t:,: II, Media p.o.o,"., ;ilffi.;J2. Kalpakjian S. And Steven S. SctrmiO, M.;"#;;;
Edtrcation India Edition. 2002.

3. Sachidanand Jha, 3D PRINTING pROJECTS; 200 3D
Printer, lune7,2019.

SUGGESTED READING:
l. Gowri p. Hariharan.and A. Suresh Babu, Manufacturing T2. oliver Bothmann , 3D printers: lfirir..[Cuide . Janui

Chaitanya Bharathi Institute of Technolctg,t (A)

MECHANICAL

a 3D printer
software

using a 3D printer

Roy S.K., Elements of Workshop T,
vate limited, Mumbai, 2010.

and Technology, 4th edition,

ice Drawings For 3D printing On your 3

nology - I, Pearson Education, 200g.
1,2015

-rJ































































































2OME CI6

Instruction
Duration of SEE
SEE
CIE
Credits

Objectives:

l. To understand force analysis of single
Flywheels
To understand the Gyroscopic effect and the perfornTo know the Balancin
Tn rtaro.*i- , 

Lg of rotating and reciprocating
To determine natural i"qu"n"i 

""-"i,,ii"_i"a,freedom systems.
To understand the modes of vibrations, Two degree

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

Apply the concept of dynamically equivalent link
i3*Stplicarions in engin-es uffin.iing p.,
Understand rhe gyroscopic-efrects i";fi;; aero pt
Analyze the characteristics of ,a.ious 

"-e'ni.in 
gat p

Analyze balancing problems in rotating ana .eci
Understand free and forced vibrations"of ;;1;
freedom linear systems.

2.

3.

4.

5.

1.

2.

3.
4.

5.

UNIT.I

govemor.

Force analysis: Dynamic force analysis of single sli
equivalent link and correction couple.
Flywheels: Working principle of flywheel, turning moment
maximum fluctuation of energy urd it, determination of coeflywheels in engines and punJhing pr.rr.r.

UNIT.II
Gyroscope: Principle of gyroscope, roll, yaw and pitch
ship and aeroplane.

Governors: Necessity 
, 
of governor, different types of

g:]:T"l.r, characteristics of Watt, porte, gou.iro.,
\^6^.+.,..a- -1 l'l',Sensitivity, stability and hurting of governor, concept of i

UNIT.III
Balancing of Rotating masses: Balancing and its types,
balancing, unbalanced forces and couples, slatic ara Ayrru_i
and graphical methods.

DYNAMICS OF

J

J

60
40

3

and road vehicles.

machinery.

With effect from the Academic year

CHINES

2022123

Hours per week
Hours
Marks
Marks

mechanism and fuming moment

of Govemors

and forced vibrating systems of si degree

Freedom and Torsional Vibrations

determine the fluctuation of energy for

freedom systems and two-degree

crank mechanism, concept

the crank shaft, turning moment d
:ient of fluctuation of speed. Appli

gyroscopic effect in a

ors, working principle of cen
governor, controlling force dir

of governors. Effort and

,tor balancing, single plane and two
balancing, balancing of rotors by ana



Ba,Iancing of reciprocating machines: primary andradial engines.

UNIT.IV
Vibrations: Vibrations of single degree freedom system
of equivalent system of combination of springs.
Damped Vibrations: Types of damping, vibrations with
Forced Vibrations: Vibrations *itf, fru.rnorically appli
resonance, vibration isolation and transmissibility.

UNIT -V
Two and three degree freedom systems: Natural freq:
Torsionally equivalent shafts. Wtrirting speed of shafts.
vibration,Dunkerley,s and Rayleigh,s lpproximate

Text Books:
l. S.S. Rattan, Theory of Machines, 4th edition ,T2. John.J.Vicker, Gordon R. pennock, fo."pf, E. ShiUniversity press, 2003.
3. William T.Thomson, Theory of Vibration with

Suggested Reading:
1. A. Ghosh and Mallick, Theory of mechanisms and2. J.S. Rao and Gupta, Theory unA p.urti.. of Mecha

unbalanced forces, balancing of

ial, transverse and torsional). Natural

damping.

force with viscous damping, dynamic

of two degree freedom linear
in two and three rotor systems,

Matrix iteration method, Jacobi,s

Graw Hill, ,2014
', Theory of Machines &

5tl' edition, pearson education

rines, Affiliated to E-W press, 19gg.
Vibrations, pHI, l9g4

PROFESSOR & HEAD
Dopartment of Mechanical Engineering
ihailanya Bharathi lnstitute of Technology (A)

'lar;dipol, Hyderabad-500 025, Telangana

Dtl/
d,Z4-

line



2()ME CI7
APPLIED THERMODYNAMICS

Instruction
Duration of SEE
SEE

CIE
Credits

Objectives: To understand

I T" working principle of single stage and multi stage2. Theworkiin-gprinciple of diesel_and petrol engines.

' T:, :-":PYj,':Lp*Gr"1..;1,r, rc-Eiein.r,
. cooling, lubrication urO igoition;fi;i;.
4. The nrincinles nf nn..l,,^ii,,^ ^-,r i--.^^.Th e princ ip I e s o f c ondu. tI;; ;;d ;"";;;;ji ve h eat
5. The principles ofheat exchanger, concepts ofradi

Outcomes: At the end of the course, the students will be able
1. Estimate the power required and efficien"y of .""ip.

thermodynamics.
2.

J.
Understand the working principle of I.C engines and
Understand the concepts of normal, abntrmal cor
like cooling, lubrication and ignition.
Estimate the heat transfer through composite
dimensionless numbers used in con-vection.

4.

5. Understand the basic principles of heat exchangers, rad

UNIT - I
Reciprocating Air Compressors: Classification of co
over rotary compressors, applications of compressed air,
single stage and multi stage compressors with and without
minimum work input, various efficiencies of multi stage
compressors.

UNIT - II
Internal Combustion Engines: Classification, working prinr
valve and port timing diagrams, performance of IC engines,
frictional power, various efficiencies, heat balance sheet.

UNIT -III
Combustion Phenomena: Stages of combustion in SI
abnormal combustion phenomenon in SI and CI engines, r

octane and cetane number, types of combustion chambers,
and magneto ignition systems of IC engines, working princi

UNIT.IV
Modes of Heat
coordinates, one

Transfer: Conduction-General 3-D
dimensional steady state conduction

fl ltti' dtiluu'o'soo oz s' r

With Effoct from the Academic year

HEAT TRANSF'ER

Hours per week
Hours
Marks
Marks

iprocating air compressor.

leading to abnormal combustion;

phase change heat transfer.

air compressor using the

luate the performance of I.C. engines.
ion and the functioning of engine s

composite cylinders and

on, boiling and condensation.

advantages of reciprocating comp
principle of reciprocating

learance, concept of optimum pressure

simple problems on reci

of 2 stroke, 4 stroke SI and CI
Morse test, various methods of determ

CI engines, factors affecting, normal
thods to control the abnormal

ing systems, lubrication systems,
of simple carburetor and fuel injector.

equation in cartesian and cyli

-r-^-l nl i/lesalllEal Ltrurr'--"

lf; *ffi fl"Jlii,IilIffi 'l.,ffi''';H*.*

and

ion,

slabs, hollow without heat



generation, critical radius of insulation for cylinders.
Convection: Basic concepts of free and forced cr
significance, simple problems on free and forced

UNIT - V
Radiation: Concept of black-body Laws of radiation _
Boltzmann Law, Kirchoff s Law.

Heat Exchangers: Classification, concept ofLMTD,
Boiling and Condensation: Basic concepts of boiling and

Text Books:
l. Mahesh M. Rathore, Thermal Engineering, TMH, New
2. V. Ganeshan, Internal Combustion Engines, Tata
3. J.P. Holman, Heat Transfer, McGraw Hill publication,

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

Suggested Reading:

l. R.K.Rajput., Thermal Engineering, Laxmi publishers,
2. Ozisik, Heat Transfer, TMH,2004

dimensionless numbers and their

i Law, Wien's displacement law,

simple problems.

ion, pool boiling curye.

Hill Publishing, New Delhi,2Ol5
Delhi,

Delhi,2014

'f;ffi-tfiff$rffitil

2010



2OME C18

DESIGN OF MACHI
(Use of data book is

lnstmction 3 L +
Duration of SEE
SEE
CIE
Credits

Objectives:
L To understand the principles of machine design and dt
2. To design machine members for fluctuating loads and

] Leam the design principles of shafts, keys, couplings,
4. Understand the principles of design of permanent join
5. Understand the principles of design of bolted joinis,

Outcomes: At the end of the course, students are able to
L Understand the standards, codes, various design cons:

for static loads.
Design machine members subjected to fluctuating and i
Recommend suitable shafts, couplings and belt drives fi
Design and suggest permanent joints for a given appli
Design of temporary fasteners.

Design for Fatigue and Impact loads: Importance of
strengthand endurance limit. Factors affecting fatigue
Goodman's diagrams for fatigue design. Cumulative
fatigue. Design of components for impact loading.

UNIT.III

2.

3.

4.
5.

UNIT - I
Introduction: Materials used in machine components and
and standards used in design. Reliability, principles of E
preferred numbers, Types of loads and corresponding
concentration factor, factor of safety, Design of componenis

UNIT _ II

Design of shafts: Solid, hollow and splined shafts under
Design of Keys &Couplings: Keys, Muff and Split muff C
of couplings.
Design of Belt Drive Systems: selection of belts and design

UNIT - IV
Design of Riveted Joints: Types of riveted joints, effici
direct and eccentric loads.
Welded Joints: Types ofjoints, Design of welded joints

ELEMENTS
itted)

Hours per week
Hours
Marks
Marks

gn of components for static loads.
pact loads

drives and pulleys.
such as riveted and welded joints.

screws and gasket joints.

loads.
a given application.

. S-N Diagram, Soderberg and
Miner's rule, Design of

and bending loads.

to direct and eccentric loading.

015.

With Effect from academic year

, failure criteria of members and

specifications to Indian standards.
ics and Manufacturing conside

Theories of elastic failure,

in design, Flucfuating stresses,

ings, Flange, Flexible and Marine

f pulleys.

of the joint. Design ofjoints subjected

tigue
ified

for

llf'4
EN
't

static loads.



P.:igl of temporary fasteners: Cotter and knuckle join
bolt of uniform strength. design of gasket joints, Desigri of

UNIT _ V

Text Books:
V.B. Bhandari, Design Machine Elements, McGraw
J.E. Shigley, C.R. Mischne, Mechanical Engineering I
R.S.Khurmi and J.K.Gupta, Machine design, 34th editi

Suggested Reading:
t Robert L. Norton, Machine Design: An Integrated
z P. Kannaiah, Machine Design, Science-Tech publi

t K. Mahadevan, K. Balaveera Reddy., Design Data
edition, CB SPublisher,

2 PSG College, Design Databook,20lZ
3 V.B. Bhandari, Machine Design Data Book, McGraw

I

2

5

3 M.F. Spotts, Design of Machine Elements, prentice Hall
M achine Design Data Books:

ll Education,20l5

. Design of bolts and nuts. Locking
screws and screw jack.

Publication, 2017.
ign, Tata McGraw Hill publications;,

S Chand publications, 2018.

2nd edition, Pearson Education, 201

India,20l3.

book for Mechanical Engineers,

0*
tmffidhffi$ififrfi-{il

2010

3tl
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lnstruction
Duration of SEE
SEE

CIE
Credits

Objectives:

To teach the basic design process and the importance
To teach the theory for modelling of surface and solid
To impart the basic skill in writing CNC part
To teach basic configurations of robot Manipulator
To teach concepts of part classification coding,
inspection methods

Outcomes: At the end of the course, the students are able to
1. Understand the applications of computer in design,

techniques

1.

2.

3.

4.

5.

Demonstrate the knowledge of mathematical represen

*l-9,:J_:$ireeringc.omponentsusingsolidmodelfi n[iei
Pistinguiih various NC^systems arOl"rite tte Clriffi;
Demonstrate the fundam6ntals knowledge of robotic^i
Understand the elements of a modern ."-uArturirg.n

UNIT.I
Introduction: Introduction to CAD, product cycle, Design
Hardware integration and networking, Data Exchange Forme

2.

3.
4.
5.

(rGES, STEP).
Geometric Transformations: Introduction, Translation,
Homogenous Representation, Concatenated Transformation,

UNIT.II
Wire frame Modeling: Wire frame entities and their
parametric and non-parametric representation- line, circle
curves: parametric representation of cubic spline, Bezier
characteristics, Introduction to non-uniform rational B-splines.
Surface Modeling: Surface representation Analytic
Surface of revolution, Tabulated cylinder, Synthetic Surfaces_
Solid Modeling: Solid entities, Boolean operations, B _ rep
Assembly modelling and mating conditions.

UNIT.III
Numerical Control of Machine Tools: Features and el
Cut and Contouring. definition of axes, definition of i
miscellaneous functions, canned cycles, tool length and
programming and computer aided part programming for

ith Effect from the Academic year

Hours per week
Hours
Marks
Marks

types of geometric modelling techniq
delling techniques

aided process planning, automated

and geometric

of various curyes and surfaces

gram for simple components

Design criteria, Alternative sol

lon

dto

tion, Scaling, Reflection T
formations about fixed point.

ion, interpolation and approximation c
helix curves, properties of splines, syn
B-spline curves, continuity, prope:rti

definition of Plane surface, Ruledl
ermite cubic and Bezier surfaces.

CSG approaches, feature based mode ing,

of NC, Types of NC systems: PTp,
ion, post-processor, preparatory

cutter radius compensation. Manual
components (APT).

tetlc

and

right
and

part

*fu
*rilr$ftt$rwrt



UNIT.IV
CNC: Introduction to CNC, Typical configurations, Machi
DNC: Typical configurations, CNC vs DNC.
Adaptive Control Systems: ACO and ACC.
Industrial Robots: Robot anatomy, configurations, control
effectors, sensors in robotics, programming methods.
processing and assembly and inspection.

UNIT.V
GT: Part families, layout, part classification and coding
CAPP: Variant and Generative process planning.
FMS and CIM: FMS equipment, FMS layouts, benefits of
Computer Aided Inspection and QC: Automated i
measuring machine), Non-contact inspection (Machine Visi
Additive Manufacturing: Process chain, Introduction to

Text books:
1. Ibrahim Zeid,CAD1CAM Theory and practice,

2. MikellP.Groover, Automation, Production Systems
Publication, 4th edition, 2016.

3. P.N. Rao, CAD/CAM - Principles and Applications,2

Suggested Reading:
l. Yoramkoren, Computer Control of Manufacfuring
2. C. Elanchezhian, T. Sunder Selwyn, G. Shanmuga

edition, Laxmi Publications (P) Ltd, New Delhi 2007.

OPITZ, MICLASS.

Elements of CIM.

Scanning LASER Beam,

Hill Inc, New York, 2011.

'stems, drivers, accuracy and repeatabili
industrial applications: material ing,

Off-line, On-line, Contact 1r

Computer Integrated Manufacturing,

edition, Tata McGraw Hill, New De,lhi,

McGraw Hill Int, New York, 1994.

, Cornputer Aided manufacturinp;,

,-,M
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2OME EO5

REFRIGERATION AND AIR
(Professional E

(Use of data book is

lnstruction
Duration of SEE
SEE

CIE
Credits

Objectives:

L Acquire the basic
2. Demonstrate basic

refrigeration.

knowledge about refrigeration, its appl
, knowledge of vapor compression iefi

Understand various types of refrigeration systems _ a
Acquire the basic knowledge of various psychrometric

Analyze the performance of vapour compression refrigeration
Understand the Vapour absorption, steam_jet and non-conv
Analyze air-conditioning processes using the principles of
Evaluate heating and cooling loads in air_conditioning syst

Thermoelectric refrigeration systems: Seebeck effect, l
thermoelectric refrigeration systems using peltier effect,

J.

4.

5. Acquire knowledge in estimating air conditioning loads.

Outcomes: At the end of the course, the students will be able
L Distinguish different types of refrigerants and evaluate

systems.
2.

J.

4.

5.

Introduction to Refrigeration: Application of Refrige
Desrgnation, Carnot cycle, Eco-friendly Refrigerants, Fr,
Air. Refrigeration Systems: Analysis of Bell-_Colemun iy"
cooling system, Bootstrap simple evaporating system, Rele

UNIT - I

cooling system.

UNIT.II
Vapour Compression System: Working principle and anal
cycle. Effect of operating conditions like evaporating press
Vapor super heating, Performance of the system. Low ter
system), Compound compression with water inter cooler
system-Analysis and advantages.

UNIT - III

applications.

Vapour Absorption Refrigeration System: Simple ab
absorption refrigeration system, Lithium bromide absorpti
refiigerants and absorbents properties, Comparison with vapc

Steam Jet Refrigeration: Principle of working, Analysis

principle and working.

NDITIONING
r)

of Refrigerants.

ith Effect from the Academic year

Hours per week
Hours
Marks
Marks

for aircrafts.
tion system, cascade and

steam-j et and non-conventional.
and comfort air conditioning.

performance of different

;ystems and improvement methods.
tional refrigeration systems.

Definition of COP, Tonne of Refri ion,

Application to aircraft refrigeration, Si
'ative cooling system and Reducedl am

of Simple vapor compression Re
condenser pressure, Liquid sub- cooli and

refrigeration system (with single
Flash intercooler, Cascade refri ion

ion systems, COP, Practical
system, Electrolux refrigerator,

refrigeration system.
the system, Advantages, limitations

effect and Thompson effect, Analyr;is o
ssion for COP, Vortex tube refrigeratir

and

'the
rn-

,-rfu
x,'#*uti'#t*rxsl*

ermmbnia
Comfnon



UNIT.IV
Psychrometry: Psychrometric properties, psychrometric c
Psychrometric processes on the chart.
Introduction to Air Conditioning:
human body, ASHRE comfort chart,

UNIT. V
Cooling Load Calculations in Air Conditioning: Co
Apparatus Dew Point, Various Heat Loads.
Design of air conditioning systems: Simple problems on
systems Energy conservation in air conditioned buildins.
Air Conditioning Systems: Components of air conditiSner

Text Books:
l. C.P. Arora, Refrigeration and Air conditioning, Tata
2. Stoecker, W.F., and J.W. Jones, Refrigeration and Ai

2014.

3. R.K. Rajput, Refrigeration and Air Conditioning,Lat

Suggested Reading:

Refrigeration and air conditioning data books:
l. Manohar Prasad, Refrigeration and Air-conditioning Data

Publishers, 2010.

L V.K. Jain, Refrigeration and Air Conditionine. S Chand &
2. Ma.nohar Prasad Refrigeration and Air Condiiioning, New

201s.

Requirements of
Effective temperature.

construction, Representation of

air conditioning, Thermodynamics

of bypass factor, Sensible heat factor,

, winter and year Round Aircondi ing

ripments, Humidifier, Dehumidifi er, Fil

wHill, NewDelhi,20l7.
.itioning, Mc.Graw Hill, New Delhi,

ons, New Delhi, 2013.

ompany, New Delhi, 20 I 9.
\ge International, Allahabad,

New Age Intemational



2OME EO6

ROBOTIC EN

lnstruction
Duration of SEE
SEE

CIE
Credits

Objectives:

L Principle of working of a robot, types and
controls and applications

2.

3.

4.

Transformations, kinematics and dynamics of robotic
Singularities, Jacobian and trajectory planning of a
Design of end effectors, drives, working of sr

orientation.
5. Robot vision for image acquisition and processi

Languagesand Programming methods of robot.

Outcomes: At the end of the course, the students are able to
1. Understand the basic components and specifications o
2. Solve the problems of transformations, direct and in
3. Analyze forces in links and joints of a robot and find

planning ofa robot for various tasks
4. Recommend sensors and controllers for finding posit

basedon feedback
5. Design an intelligent robot using machine vision and

UNIT.I
Overview of Robots and Subsystems: Brief H
accuracy, degrees of freedom of robots, Robot con
End effectors and Different types of grippers, vacuum and
and electrical actuators, applications of robots, specifications

UNIT _ II
Direct Kinematics: Rotation matrices, Euler angle and
matrices, Denavit-Hartenberg notation, representation of
parameters, direct kinematics.

UNIT - III
Inverse Kinematics: inverse orientation, inverse locations,
joint interpolation, task space interpolation, executing user
micro controllers to control servomotors.

UNIT - IV
Analysis of RP and RR Type Robots: Static force analysis
analysis using Lagrangean and Newton-Euler formulations of

RP type and RR type planar robots,

5.1

(Professional Electi

ith Effect from the Academic year

NG
ilr)

Hours per week
Hours
Marks
Marks

configuration, work envelop and

to prepare the robot for various tasks
and controllers for finding positi and

and plan for various tasks and

the Robots
kinematics of robots
singularities, Jacobian and traj ectory

I orientation to take corrective

to perform an assigned task.

of robots, resolution, repeatabili
3ndWorkspace, Mechanisms and trarrsmi

methods of gripping, Pneumatic,
different industrial robots.

representation, Homogeneous trans
position and orientation in terms

ngularities, Jacobian, Trajectory
ified tasks, sensor based motion

aAD, \$g
I \N)

and RP type planar rolots.



Controllers : Independent joint control, pD and pID
models, force feedback, hybrid control

UNIT. V
Sensors : Internal and external sensors, position, velocity
sensors, laser range finder.

!-oPot vision: image processing fundamentals for robotic ap1
Object recognition by image matching and based on features,

Text Books:
l. Nagrath and Mittal, Robotics and Control, Tata
2. Spong and Vidyasagar, Robot Dynamics and Contol,
3. Mikell P. Groover, Indusfrial Robotics, McGraw-Hill,

Suggested Reading:
1. Fu. K.S, Gonzalez, R.C., Lee, C.S.G, Robotics, control,

McGraw Hill Intemational, 1987
2. Steve LaValle, Planning Algorithms, Cambridge Univ.

i11,2003.

Wiley and sons, 2008.

New York, 2006.

actuator models, nonlinearity of

acceleration sensors, proximity

image acquisition and
ics - Introduction.

Vision and lntelligence,

PRoLtl,t'o.$lttfi

';.lt$l;W:l;$i'6$s$1



2OMEEOT

RESEARCH METHODOLOGY
(Professional

lnstruction
Duration of SEE
SEE
CIE
Credits

Objectives:

1. To make the students to formulate the research problem
2. To identify various sources for literature review and data
3. To prepare the research design

UNIT - IV

lection.

4. To equip the students with good methods to analyzethe col
5. To enable students use creative thinking and innovative ski
Outcomes: At the end of the course, students are able to
L Define research problem
2. Review and assess the quality of literature from various
3. Understand and develop various research designs.
4. collect and analyze the datausing statistical techniques
5. Apply creative thinking and innovative skills in research

UNIT - I:

Research Methodology: Objectives, Motivation and Signif
Methods verses Methodology, Research process, Criteria
Researchers in India, Technique involved in defining a

UNIT_II

Literature Survey: Importance of Literature Survey,
l,rurtiary, Assessment of euality of Journals and Articles,

Research writing: Format of the Research report, Writing a
Research Report

UNIT - III
Research Design: Meaning and Need of Research Design,
of a Good Research Design, Formulation of hypothesis, (
Research Desigus - exploratory, descriptive, diagnostic
Principles of Experimental Design, Steps in Sample design

data

Data Collection and Analysis: Collection of primary
methods, Secondary data, Measures of central tendency,
Important parametric tests-2, t, F, Chi-Square, ANOVA si

ith Effect from the Academic year

INNOVATION
D

Hours per week
Hours
Marks
Marks

s for problem solving

of Research, Types of Research,
Good Research, Problems

of Information - Primary,
ion through Internet

Research

inology used in Research Design, Fr
ionalizing the research question, Di

hypothesis-testing research studies,

n, Interview and
of dispersion, Measures of

,J"${if"{,.i.-.q-#$



UNIT - V

Innovation: Creativity, Innovation and its difference,
obstacles, Examples of innovation, Being innovative,
Design led innovation, Gross root innovation, Frugal and

Text Books:

l. C.R Kothari, "Research Methodology Methods &
2004.

for creativity and innovation,
for Innovation, right climate for i

approach to innovation.

, New Age International

2. R. Ganesan, "Research Methodology for Engineers,', Publishers, 201I
3. The Art of Innovation, Tom Kelley & Jonathan Li Profile Books Ltd, UK,2008

Suggested Reading:

1. Vijay Upagade and Aravind Shende, ..Research M , S. Chand & Company Ltd
Delhi, 2009.

2. JUGAAD Innovation, Navi Radjou, Jaideep
2012.

Simone Ahuja Random house India,

NPTEL Reference:

1. Prof. Soumitro Banerjee, Research Methodology,
I

2. Prof. B. K. Design, and Innovation, IIT
I

-'*tr'ffidffi

ida,

IISER Kolkata

tl
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2.

3.

4.

5.

2OME EO8

PRODUCT DESIGN AND
(Professional

Instruction
Duration of SEE
SEE

CIE
Credits

Objectives:
L The essence of innovation in product development.
2. The Human Machine Interactions (ergonomics).
3. The various Intellectual Property Rights.
4. The interaction between Design, Manufacturing, euality
5. The awareness about overall iiew ofProcess fliniing. "

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

l. Define the needs of the customer while designing a new
the competitive environment.
Understand creativity, brainstorming and ergonomic co
Apply the concept of design for manufacture, assembly,
cycle indeveloping a product.
Implement the Intellectual Property Rights to a new
Evaluate and recommend an effective Process Plan and
productdevelopment.

UNIT .I

Product Design and Process Design: Functions,
product, Systematic procedure of product innovation,
lawsof appearance, market research and identifying market

UNIT.II

Product Selection and Evaluation: Need for creativity
brainstorming and Delphi techniques, collection of ideas,
products using evaluation techniques, Principles of
Machine Interaction (HMD.

UNIT - III

New Product Planning and Development: Interaction
marketing, design and material selection, Steps for
cycle, Research and new product development.

UNIT.IV

Intellectual Property Rights (IPR): Patents, definitions,
Preparing patent disclosure. International code for patents, T Trade Secret and Copy Rights.

laws,

ESS PLANNING

D

Hours per week
Hours
Marks
Marks

Marketing.

or a process.

ities.

ith Effect from the Academic ycar

product or modifliing existing product

, reliability and product life

of value engineering to nerv

factors of product design, Selection right
andof design, value of appearance,

innovation. Techniques of innor.
Selection criteria - screening idears

ics, Anthropometry, Design wil;h

the functions of design, manu , and
new products after evaluation, life

'pes of Patent, Patent search, Patent

like
new



Process Planning: Need and significance of process pl
Benefits and Types of Computer Aitled process planning.

UNIT. V

Process Selection and Planning: Selection of
processes, estimation of machining time in various cutting
value engineering in product design, Group technology, 

-a

innovation and its importance, quality function deployment

Text Books:

B.W. Niebel & A.B.Draper, Production Design & process

K. G. Swift & J. D. Booker, Process Selection: From
Heinemann Ltd; Revised 2nd edition,Z0O3.
Bhaskaran Gopalakrishnan, Product Design and process

Manufacturing, Chapman and Hall publishers, 1994.

Suggested Reading:
l. A.K. Chitale& R.C. Gupta, Product Design &
2. Karl T. Ulrich, Stephen Eppinger, product Design and

t2.

l.
2.

J. Planning in CE (Design &

PHI,1997.

concepts of concurrent engineering,
l quality engineering.

Process capability studies, process

process, co selection of
, Estimation of costs fbr

McGraw Hill,1974.
to Manufacture, Butterworth-

t, McGrawHill Publication,



20rTo01

lnstruction
Duration of SEE
SEE

CIE
Credits

Course Objectives:

Course Outcomes:

OBJECT ORIENTED PROG
(Open Electi

L To familiarize with fundamentals of object-orie
2. To impart the knowledge of string handling, i
3. To acquaint with Exception handling mechani
4. To gain knowledge on collection framework, s

5. To familiarize web application environment

Upon completing this course, students will be able to:
1. To understand fundamentals of object-oriented
2. To apply knowledge of string handling, interfac
3. To implement Exception handling mechanisms
4. To demonstrate knowledge on collection fra
5. To develop web applications using Servlets and

UNIT.I
OOP concepts: Data abstraction, encapsulation, inheritance,
and objects, Procedural and object oriented programming
Introduction to Java: Java's Magic: The Byte code, The
Primitive Types, Arrays: How to create and define arays,
Introducing Classes: Declaring objects, methods,
Constructor Overloading, Objects as parameters, Retuming

UNIT.II
Inheritance: super and subclasses, Member access rules
method dispatch , Abstract classes, using final with inherita
Packages: Defining, Creating and Accessing a package, U
Interfaces :Defining and implementing interfaces, N
StringBuffer classes, StringTokenizer class and Wrapper c
primitives.
Inner classes in Java: Types of inner classes, Creating
anonymous inner classes.

UNIT-III
Exception Handling in Java: what are Exceptions? E
finally clauses, writing your own exception classes. Mu
to create threads, Thread class in java, Thread priorities,
Generics: What are Generics? Generic classes, bounded ty

r$'

ith Effect from the Acadernic year

USING JAVA

Hours per week
Hours
Marks
Marks

programming paradigm.
packages and inner classes.

and Multithreading.
m classes.
Servlets and JSP

paradigm.
packages and inner classes.
Multithreading.

rk, stream classes.
P.\

ts of inheritance, polymorphism, c

va Buzzwords, Simple Java Programs,
c Operators, Control statements.

this keyword, Method Overloindi
Use of static and final keyworcls.

keyword, Method overriding,
, Introduction to Object class.

ing CLASSPATH, importing
Interfaces. Strings Handling: Iltri

and conversion between Obj

ic / non-static inner classes, Local

types, Usage of try, catch, throw,
ng in Java: The java Thread Model,

Generic methods and interfaces.

PB.off,ss"'-rtttut'
-'I*ffi:ll'1*$$:ttt'u
ll*'Si-sl:l$r'"'tl:t$t"*'

ItD

synchronization.



aJ.

4.

Web Resources:

UNIT-IV
Collections Framework: Overview of Collection
List, Linked List, Hash Set, Linked Hash Set, Tree Set,
Set, Accessing a collection via an Iteration, Storing
Classeg using a comparator. Legacy classes _ Vectoi, Hash
Input/Output : How to read user input (from keyboard) u
Output Stream, File Input Stream, file Ouput Stream,
File class.

UNIT-V
Jaya Servlets: Overview of Java Servlet
Exceptions, Servlet Life cycle, Request and
Context, Servlet Collaboration.
JSP Basics: lntroduction to JSp, Directives, Scripting E
Databases: Connect servlet to MySeL, Connect JSp to

Text Books:
l. Herbert Schildt, "Jaya: The Complete Reference,,, g

20n.
2. Kathy Sierra, Bryan Basham, BerJ Bates, _Head Fi

O'Reilly Media. Inc, 2008.

Suggested Reading:
l. E Balagurusamy..programming with JAVA", 6th

Ltd,20lg.
2. Sachin Malhotra & Saurabh Choudhary,

Press,20l4.
C. Thomas Wu, "An introduction to Object_
McGraw-Hill Publishing company Ltd., 2b10.
Kathy Sierra, Bert Bates, '.Head First Java: A Brain_

I . https ://www. cse. iitb.ac.i n/ -nlp -ail javalect i

2. http:/ I nptel.ac.in/courses I 1061061 47 I
3. https://ocw.mit.edr:/courses/electrical

API, Servlet
Response

ts, Standard Actions.
L,

Commonly used Collection classes Arra'
ion Interfaces -Collection, List, Set,
d classes in collections, Map Interfar

The Enumeration interface.
scanner class, Stream classes, Input
and Writer, File Reader, File Writer

, Servlet Configuration,
, Approaches to Session tracking,

Edition, Tata McGraw Hill pul

Servlets and JSpll, zndEdition,

Tata McGraw-Hill publishing

in Java", 2nd Edition, Oxford IJ

programming with Jaya",4th Edi Tata

y Guide",2nd Edition, O'Reilly,

introduction-t6-
programming-in-j ava-j anuary-iap -20 I



Course Objecfives: The objectives of this course are,1. To learn data models, concepfual ize anddepict a da2. To understand the internal storage structures in a3. To learn the fundamental conceps of transaction

Course Outcomes: On Successful completion of this course,l. Classify the difference between FMS and DBMS;
struchue of the DBMS. Design the database logicall2. Outline the schema of the relational database and
DML and DCL of SeL.
Identify the inference rules for functional dependenc
decompose the relations in a database.
Summarize the concepts of dense, sparse, ISAM
and properties of transactions.
Interpret the locking, time stamp, graph and vali
Summarize log-based recovery teihniques to ir

20cso09

FUNDAMENTALS OF DATABASE
(Open Electi

lnstnrction
Duration of SEE
SEE
CIE
Credits

resolve the deadlocks in the transactioni.

UNIT - I

Set of Attributes, Irreducible Set of Functional
Dependency Preservation, BCNF, Comparison of BCNF and

UNIT.IV

3.

4.

5.

6.

Introduction: Database System Applications, purpose of
Languages, Database Users and Administrators Database Sys
Database Design and E-R Model: Basic concepts, (
Extended E-R Features, Specialization and Generalization.

UNIT - II
Relational Model: Structure of Relational Databases, Data
Structured Query Language: Overviews,
Set Operations, Aggregate Functions , Data
Join Expression. Index Definition in SeL.

UNIT.III
Relational Database Design: Undesirable properties in
Dependencies, Trivial and Nontrivial Dependencies, Closure o

Indexing: Basic concepts, Dense and Sparse Indices, Se
Sequential Access Method (ISAM), B* Tree Index Files.

SQL Data Types
Definition Langua

ith Effcct from thc Academic year:

AGEMENT SYSTEMS

Hours per week
Hours
Marks
Marks

system using E-R diagrams.
ical DB design.

techniques.

will be able to,
ibe the roles of different

using ER modeling
constraints. Develop queries

and apply the principles of normal

B* tree indexing and get

-based protocols for concurrency
the robustness

base Systems, View of Data,
Architecture, Application Architer:tu
ints, E-R Diagrams, E-R Design

Schema, Keys.
SQL Queries, Data Manipulation

Integrity Constraints, Null Values, V

Relational Database Design, Funct
Set of Functional Dependencies, C.losu

Normalization - lNF, 2NF, and

Indices, Tree-Structured Indexing,

the

L,

to

using

1')

base

vrith

of the database, i<lent

of
,F,

j



T.r1nsac.ti9n Management: Transaction Concept _ ACID Iof Atomicity and Durability, Serializability, Rdu.rubilit.

UNIT. V
Concurrency Control: Lock_Based protocols, Timestamp_
Deadlocks Handling: Deadlock prevention, Deadlock DeteRecovery System : Fii lure C lassi n"uti on, 

-Srorug" 
Structure,

Text Books:
1. Abraham Silberschatz, Henry F Korth, S

McGraw-Hill Intemational Edition, 201 l.2. Date CJ, Kannan A, Swamynathan S, ..An
Education,2006.

Suggested Reading:
l. Raghu Ramakrishnan, JohnnesGehrke, ..Database

HiII,2003.
2. RamezElmasri, Durvasul VLN Somayazulu, Shamkar

of Database Systems,,, Fourth Edition, pearson Educat

States of Transaction, Imp

Protocols, Validation-Based
and Recovery.

and Atomicity, Log-Based

"Database System Concepts',, Sixth

to Database Systems,,, Eight Edition,

Systems", Third Edition,

B Navathe, Shyam K Gupta, ,.
n,2006.

raw

tals

,Lr.ttid.",$.t
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2OEEO03

ENERGY AUD
(Open

Instruction
Duration of SEE
SEE
CIE
Credits

5. Design different energy efficient appliances.

UNIT.I

Basics of Energy and its various forms: Overview

Prerequisites: Shrdents should have prior knowledge
systems, measuring instruments and basics of power s1

Course objectives:
L To know the concept of Energy auditing
2. To understand the formulation of efficiency for
3. To explore the different ways to design ,uiiou.

Course Outcomes: After completion of this course,
I . Know the current energy scenario and various
2. Understand the concepts of energy auditing.
3. Evaluate the performance of existing enginiering
4. Explore the methods of improving energ efficier

electricity generation methods using solar energy, pV
generation using wind energy, elements of Bio energy,
of Geothermal energy, sources of Geo thermal .n..!y,
Energy Scenario in India

UNIT.II

Energy Auditing-I: Introduction, Need for energy
audit, General/mini Audit, Investment-grade/ Com
equipment and systems, Energy audit team, energy A
detailed. Process flow diagram, Energy Audit report

UNIT-III
Englgy Auditing-Il: For buildings: Energy Auditing I
Auditing for buildings- stages in programr, ,r*.yirg
Energy audit form of commercial buildings such as Hotel,

t,tr,itt'Put"ttl*

With Effoct from the Academic year

Hours per week
Hours
Marks
Marks

3

different Electrical Energy Generation

engineering systems
logies for efficient engineering

nts will be able to:
sources

stems
in different engineering systems

i Engineering, elements Solar energy,
l, elements of wind energy, electricity

mass energy conservation, elements
rces of Chemical energy, fuel cells,

ing methodology: preliminary ar:d

, Energy Efficiency, Energy
measurements, and model analyslis.

klist for Energy saving measures.

types of energy audit: preliminary
ive audit. Major energy consumi:ng

PRqr,"i-ffi#,'tff$lfi
o-ti-'i*'$,11"\$f']i.'
nr'llfiti'*l;[$:lt' 
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UNIT _IV
Energy Efficient rechnologies-I: Energy Efficient T{chnology in Mechanical Engineering:

Xff:T,? :.#ifl'l?, iifl #ilit.;t "fj,XXf;i *, f " " 
r *,, A ir condi ti 

",".. 

- 

_i,o!, 
.,.,.,,'i,

Energy Efficient rechnology in Electrical Engineerinf: Electricity billing, power Factor

u*rrilr"r"ment-Regenerated 

En".gy in Lifts uno fr"uruto,i 
rv'rr v,rlrr.r r UWEr rilutul

Energy Efficient rechnologies-Il: Energy Efficient Te[hnology in civil Engineering: Greenbuilding-features- concept oiEmbodied eilrgy nrilarnl design-Green construction-Net Zer.Energy Building - Energy Efficient rechnology in crrffiaiEngineeri.*, or;;-;;ffJ;r,- Battery Managementsystems - concept and sliient reatres -toporogies

t*l.ul'*:rh 
Rathore, 'energy mana-gement', Kataria puprications, 2nd ediiton ,20r4.2. G.Hari hararyer: Green Building - FundamenLrs , Notion press .com2 oz;3. Hargroves, K,, Gockowiak, K., Wilson, K., L[wry, N., and Desha, C. (2014) r\noverview of Energy Efficiency oppornrnities ]n Mechanicallciville,..,iirjrz.rr"lr,..l

Engineering, The University of Adeliirle and Quetnslanct University 
"f 

i;;;;i;;;."'"'
Suggested reading:

1' Success stories of Energy Conservation by BEE, i.iew Delhi (www.bee-inclia.org)2' Guide books for National Certification EiaminatiJn fo. nr..gyffi*g.r/ffi
AuditorsBook-I, GeneralAspects 
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20BTO01

BIOLOGY F'OR
(Open Electi

Course Objectives: The objectives of this course are
L Understand the milestones reached by human in
2. Understand the human body and its parts.
3. Understand the human anatomy and medical
4. U_nderstand types ofadvanced iherapies.
5. Understand the treatment of toxic pollutants in the
6. Understand genome sequencing and NGS.

Course Outcomes: On Successful completion of the course,
1. Appraise the values of Biology in classical and
2. Develop modern instruments related to skeletal, ne

l.Apply concept of respiratory, excretory, and
instruments
4. Illustrate the modern interdisciplinary tools related
5. Summarize the basic knowledge about nucleic acid

Instruction
Duration of SEE
SEE
CIE
Credits

Prerequisites: The school level basic knowledge in

UNIT.I

UNIT.II

UNIT-III

Introduction to Biology: Classical Vs Modern Biology;

$Syelopmenls; Origin of Life, Urey Miller experiment, 
-S1

Life; Principle and Applications of Microscope (Ligit
Eukaryotic Cell- Structure and their differences.

Human Anatomy and Functions-I: Human organ systems
Tendon, Ligaments, principle and applications in knee replac
Spinal Cord, Neuron, Neurotransmitters, Synapse, Alzheimer,
Ima_ging Techniques (CT & MRI scans); Circulatory System
applications of cardiac devices (Stent and pacemateiy, Art
haemocytometer.

Human Anatomy and Functions-Il: Respiratory Systems
applications of Peak Flow Meter, ECMO (Extra borporeal
Kidney structure and function, principle and appiications
reproductive techniques- IVF, Surrogacy.

With Effect from the Academic year 2

Hours per week
Hours
Marks
Marks

tal science is required.

field of biology.

will be able to
time

and circulatory system
reproductive process for developing

medical biotechnology and
proteins and their sequencing

of Biological Science and
Generation Theory; Three Doma

Electron Microscope), prokary,otic

and their functions; Skeletal System-
Nervous System - Structure of

- a case study, principle and appli
Heart strucfure and functions, prinr:

ficial heart, blood components and

Lung structure and function, principle
brane Oxygenation); Excretory

of Dialysis; Prenatal diagnosis; A

1a
-L-

sof
and

'ain,

sof

.u,d

and



Medical Biotechnology and Bioremediation: Cells of
treatment (Radiation Therapy); Stem cells and its clinicar aBio sensors and their applications; parts of bioreactor rrJ'i,J

UNIT.IV

UNIT. V

Next generation sequencing.

Text Books:

Bioinformatics: Nucleic acid composition, Genetic Cod
structure, Homolog, Ortholog and Faralog, phylogenetics,

1. Champbell, N.A., Reece, J.8., Urry, Lisa, Cain, M,L.,

- 1.B., "Biology: A global upp.oa.h,,, pearson Educatic
2 . s hi ei, oavid]b*r"?, 1".-tiJ,'i"*", ri, r* 

*:hliJi
2012.

Suggested Reading:
l. Bernard R. Glick, T. L. Delovitch, Cheryl L. patten,

Bioremediation.

Amino acid, polypeptide, Levels of
Sequencing, Human Genome

rmune System, Etiology of cancer,
ications; Scaffolds and jO printing;of

/asserman, S.A., Minorsky, p.V.,
Ltd, Edition 11,2017.

Anatomy & Physiology,,

ical Biotechnology", ASM press, 201



20MTO04B

lnstruction
Duration of SEE
SEE

CIE
Credits

Course Objectives:

Weddle's rules

NUMERICAL
(Open Electi )

J

J

1 Solve algebraic and transcendental equations.
2. Solve simultaneous equations when tle number of
i Learn interpolation and extrapolation techniques to fit4. Solve numerical integration io get approximate solut

5. Solve ODE using Taylor, picard,s 
, Euler,s,

Course Outcomes: On the successful completion of this co1. Apply numerical methods to find roots of algebraic
2. Derive the solutions when system of equations has

instability of equations
Apply interpolation and extrapolation techniques to fit
Find numerical integration by using Simpson,s l/3.d,
Apply numerical methods to Solve ObE using
Rungakutta methods.

3.

4.
5.

UNIT.II:
SOLUTTONS OF STMULTANEOUS EQUATTONS
Gauss elimination method, Jacobi's Iteration Method, Gau

Linear simultaneous equations by Newton Raphson metirod.

UNIT III:
FINITE DIFFERENCES AND INTERPOLATION
Finite difference operators, Newton,s forward and bac
unequal intervals, Lagrange,s interpolation, Newton,s divided

UNIT-I:
SOLUTIONS OF ALGEBRAIC AND TRANSCENDENT
Bisection Method, Regurae Falsi Method (method of false pos
solution of equations by Horner's method.

UNIT IV:
NUMERICAL DIFFERENTIATION AND INTEGRATI
Numerical derivatives using Newton,s forward difference f
backward interpolation formulas, Numerical integration: Si

With Effect from the Academic yea.r 2 -2:

Hours per week
Hours
Marks
Marks

increases by iterative methods
numerical tabulated data.
of given date using Simpson,s l/3 3/gth

uler's, Rungekutta methods.

the student shall be able to
transcendental equations.
than two unknowns and learn to red the

numerical tabulated data.
thand Weddle's rules

lor, Picard's , Euler's. modifiect

EQUATIONS
); Newton Raphson Method, Apprrox

Seidel Iteration Method, Solutions of

I interpolation formulas, Interpolat
fference formulas , inverse interpola

Numerical derivatives using Ir
lB"t,3/9th rules. Weddle,s rrlle.



UNIT V:
NUMERICAL SOLUTIONS FOR DIFFENTIAL
Solution of differential equation: Picard's method, Tr

method, Rungakutta fourth order method.

Text Books:
L S. S. Shastry Introductory methods of Numerical
2. B.S. Grewal, Numerical Methods in Engineering

Khanna Publishers, 19th Edition , 2013 .

Suggested Reading:
l. R.K. Jain and S.R.K. lyengar," Numerical

New Age.
2. N.M. Kapoor, "Fundamentals of Mathematical

s method, Euler's method,

PHI Learning PVT LTD 2012
Science with Programs in C, C++,9

for Scientific and Engineering

, Pitambar Publications,

TIONS



2()MEC2O

DYNAMICS AND

Instruction
Duration of SEE
SEE
CIE
Credits

Objectives:
l. To demonstrate basic principle and exposure

effects.
The importance of static and dynamic balancing.
The methods of controlling speeds of prime
To acquire the knowledge in evaluating the stabili
Frequency response of spring mass system with
vibrations of single and double rotor systems

Outcomes: At the end of the course, the shrdents are able
l. Analyze the cam profile for different motion
2. Examine the performance of governors and the
3. Evaluate the static and dynamic balancing masses i
4. Determine the natural frequency of different single
5. Determine the natural frequency of two degree

List of the Experiments
l. To study the motion of follower with the given

angle of rotation curves for different cam follower
2. To study the gyroscopic effect on a rotating disc.
3. Study the effect of varying mass on the centre of
4. Study the effect of varying the initial spring com
5. Static and Dynamic balancing in a rotating mass sys
6. To study the longitudinal vibrations of helical coiled
7. To find damping by logarithmic decrement on
8. Determination of the frequency of single rotor torsi
9. Determination of the frequency of double rotor
10. To verity the Dunkerley's principle for lateral vibrat
11. Determination of critical speed of the given shaft wi
12. Frequency response of spring mass system with
13. Determine the equivalent link parameters and

validate the result by experiment by choosing suita

NOTE: Students should complete a minimum of 10

compulsory.

Text Books:
1. S.S. Rattan, Theory of Machines, Fourth edition Tr

2. John.J.Vicker, Gordon R. Pennock, Joseph E. Shi
University Press, 2003.

3. William T.Thomson, Theory of Vibration with A

2.
aJ.
4.
5.

TIONS LAB

Hours per week
Hours
Marks
Marks

luate CAM Follower

of vehicles

ic effect on vehicles.
a rotating mass system.

m vibrating systems

of the cam. To plot the
rs.

in Porter governor.
ion in Hartnell governor.

mass system.
vibrations.

torsional vibrations.
of beam.

methods and devices.

Graw Hill, ,2014
Theory of Machines &

2
J

50
50

I

lication, 5th edition, Pearson ucation

With Effect from the Academic Year

Motion arrd

ing and without damping - U

freedom vibrating systems.

follower disp

the given end conditions (Whirling of
ng.

hafts)

of mass of connecting rod theoret llv

riments including experiment 13

t

2008



Suggested Reading:
1. Robert L. Norton, Design of Machinery, Tata Mc
2. Benson H. Tangue, Principles of Vibration, 2nd

Hill,2005.
Oxford University Press, 2007

i"ottPtt'

il*
-#ffi(,ffffi$l'frH



2OME C2I
APPLIED THERMODYNAMICS

lnstruction
Duration of SEE

SEE

CIE
Credits

0bjectives:
1. To demonstrate basic knowledge related to perfol
2. To understand the importance of heat balance sheet in
3. To evaluate the performance of multi-stage reciproca air compressor.
4. To demonstrate knowledge in evaluating thermal

natural and forced convection phenomena.
5. To understand the basic concepts of radiation heat

coefficient in a heat exchanger.

Outcomes: At the end of the course, the students are ablt lrrv ulse

Evaluate the performance of petrol and diesel engines.Evaluate the performance of petrol and diesel engines.
Estimate the conversion of heat supplied by the fuel to
Determine the performance of multi stage reciprocatinDetermine the performance of multi
Estimate the thermal conductivityEstimate the thermal conductivity of a
under naturaUforced convection.

5. Determine the Stefan - Boltzmann constant, emissivi
heat exchanger.

List of the Experiments:
Applied Thermodynamics

Determination of Valve timing diagram and Port timi diagram ofIC engine.

Determination of Performance characteristics of a mulr
To conduct Morse test on multi cylinder petrol engine.

-cylinder petrol engine.

4. To conduct performance test on a variable ratio petrol engine,

1.

2.
J.
4.

l.
2.

J.

5. To conduct performance test on single cylinder diesel
6. To conduct heat balance test on single cylinder diesel

engine.

ne

nt.

7. To determine volumetric efficiency, isothermal effici
compressor.

8. Detemrination of Fuel properties like Flash point, Fire

Heat Transfer
Determination of thermal conductivity of composite L

Determination of convective heat transfer coeffici under Natural
phenomenausing pin-fi n apparatus.
Determination of Emissivity of a given plate.
Determination of the value of Stefan-Boltzmann
Determination of Heat transfer coefficient in parallel
Evaluate the performance parameters and pollut
four stroke single cylinderdiesel engine.

9.

10.

11.

12.
13.

14, on levels of an alternative 
2*f 

.

i",Y"*

With Effect from the Academic Year

D HEAT TRANSFER LAB

2 Hours per week
3 Hours

50 Marks
50 Marks

I

ance of petrol and diesel engines.

ivity and heat transfer coefficienl:

and evaluation of overall heat

us other forms of energy in an I C
air compressor.
the value of convection heat transfler

grey plate and overall heat transfe.r

of multi -stage reciprocating air

Viscosity and Calorific value of

and Forced convecl;ion

counter flow heat exchanger.

ne.

ffic

Engin
lechnt
[5.1d



Note: Students should perform a minimum of 10

compulsory.

Text Books:

L Mahesh M. Rathore, Thermal Engineering, TMH,
2. V. Ganeshan,Internal Combustion Engines, Tata
3. J.P. Holman, Heat Transfer, McGraw Hill

Suggested Reading:

L R.K. Rajput., Thermal Engineering, Laxmi
2. D.S. Kumar, Heat Transfer, S K Kataria Publishers,

including experiment 14 which

Delhi,20l0
Hill Publishing, New Delhi,20lii

NewDelhi,2009

New Delhi, 2014

-r.'tr*,.,-*$m 
$

tl-i'o*'
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zOItnE C22

lnstruction
Duration of SEE
SEE
CIE
Credits

Objectives:
l. To teach the basic design process and the i
2. To teach Assembly modelling by applying suitable
3. To generate orthographic views of components and
4. To demonstrate the Indication of size, form, and
5. To demonstrate the working of CNC machines and

Outcomes: At the end of the course, the students will
l. Make use of appropriate features to generate 3D
2. Apply constraints to assemble the components

3. Demonstrate the knowledge splines and surface
4. Select tools required for performing specific job
5. Write CNC part program to generate tool path

List of the Exercises:
1. Introduction and Working with Splines

2. Surface Modeling

3. Part modeling of simple parts using various features

4. Assembly of simple machine components (couplings)

5. Implementation of Geometric Transformations and

6. Contouring on CNC Milling Machine
7. Rectangular Pocketing and Circular Pocketing on CNC
8. Step Turning on CNC Lathe Machine and Taper Turni
9. Multiple Tuming on CNC Lathe Machine

10. Generation of STL files , Part orientation, support and

11. Demonstration of FDM technology using 3D printer.

12. Develop a product using 3D Printing / generate CNC

Note: Student should complete a minimum of 10

compulsory.

Text books:
L P.N.Rao, -CAD/CAM:Principles andAppli
z. N Mehta,-MachineToolDesign anc
3. DassaultSystems,-SOLIDWORKS

Suggested Reading:
l. htps://my.solidworks.com/solidworks/
z. https://help.solidworks.com

CAD/CAM LAB

2
J

50
50

I

Hours per week
Hours
Marks
Marks

mbly constraints

ite part programs for different

able to
using CAD software

ling
CNC mill and CNC lathe

different machining operations

curves using MATLAB

illing Machine

for its component it

raining, SolidWorkscorp., 20 1 I

LIDWORKS_Introduction_EN.pdf

With Effect from the Academic Y-ear 022

and types of geometric modeling tec

ional tolerances on the drawing sheets

on CNC Lathe Machine

'ool path generation using any RP

including exercise numberl4 wh

, TataMcGraw-Hill,July2O I 7
rtrol, McGrawHillEducation, 3'd

23

6,Aq



2OMEC23

METROLOGY AND INSTR

Instruction
Duration of SEE

SEE

CIE
Credits

Objectives:
1. To familiarize with limits, fits & tolerances and

2. To have adequate skill in the usage ofvarious prec

Limit gauges.

3. To learn the importance of Geometric form and how to

4. To have knowledge in the concepts of classification of
5. To understand the working principles of various instru

displacement, pressure and temperature.

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

L Understand the need, accuracy and associated concepts

2. Select appropriate gauges for inspection and design.

3, Calculate surface roughness by using appropriate inst

4. Analyze and interpret the types of errors, strain

5. Evaluate measuring methods and devices for di

UNIT.I
Limits, f its and Tolerances: nominal size, limits, tole

and bilateral tolerances, impact of tolerances on the

designation of limits/fits, hole and shaft basis systems, i
Linear and angular measurement: Line and end

3D Coordinate measuring machine

UNIT.II
Design of limit gauges: Taylor's Principle for plan limit
plug, ring and snap gauges.

Comparators: Introduction, dial indicator, sigma

comparator.

Optical measuring instruments: Optical projector

and its uses, interferometry.

ATION

Hours per week
Hours
Marks
Marks

tal concepts of measurements.
measuring instruments and the concepts

form errors.

nstrument errors and their ch

used for the measurement of

linear and angular measurements.

nt and instrument characteristics.

t, pressure & temperature.

slip gauges, Tomlinson gauges and

design of GO and NO GO

and its uses, tool maker's

J

J

60

40
aJ

With effect from the academic;

allowance, fundamental deviation,
processes, types offits, alpha

ity and selective assembly

back pressure type

bar

$$i



UNIT-III
Straightness, Flatness and Roundness Measurement:
straight edge, spirit level, and bench centers.
Surface roughness measurements: Need for surface
numerical assessment of surface roughness, surface rr
Talysur{ ISI symbols for indication of surface finish.

UNIT-IV
Screw thread metrology: Basic terminology of screw
and 3 wire methods, best wire size.
Gear tooth metrology: Spur gear nomenclature, gear to(
fnstrumentation: Static and dynamic characteristics of i
with strain gauges, gauge factor, rosette Gauges.

UNIT.V
Transducers: Displacement measurement by L.V.D.T,
bulk modulus pressure gauge, pirani gauge, temperature
electricity, types of materials used in thermocouples.

Text Books:
1. R.K. Jain, Engineering Metrology, Khanna publications,
2. Doeblin, Measurement Systems Application and Design,
3. Beckwith, Buck, Lienhard, Mechanical Measurements,

Suggested Reading:
1. Rega Rajendra, principles of Engineering Metrology,
2.8.C. Nakra& K.K. Chaudhary, Instrumentation Meas

z0t4

996.

5th edition, 2004.

nitions, measurement by beam

measurement, Roughness and
measurement by profi lometer,

measurement of effective diameter

thickness measurement by gear tooth
types of errors, strain

measurement by bourdon press.ure

by thermo couples, laws c,f

3rd Indian Reprint, 2001.

Publishing House, Mumbai, 200g.
nt and Analysis, 3d edition, McGrawhi

,.r'":fr-'.["i-f*"$.-:i#



2OIME C24

MACHINE
(Use of design data

lnstruction
Duration of SEE
SEE
CIE
Credits

Objectives:

, 
,rjll":T,#,:1?:f:1rs used for hericar and reaf sprinhelical and leaf springs.

aL.

3.

To become familiar with the design principles of gear dr

31,.-._":" 
familiar with design p.tn"ipf". of sliding con

4. Design principles of IC engine components such as pist5. Analyze the curved beams and selection of chain drives

Outcomes: At the end of the course, the students are ablel. Understand the design procedure of helical, leaf springs2' Design the spur, helical and bever gears based on beam r

bearings.

UNIT.II
Gears: Introduction
Bevel gears. Lewis i

strength.

;;.;;ffi;;;;
;.;**

5. Analyze the curved beams and selection of chain drives

UNIT.I
M_echanical Springs: Introduction, types of springs, Materia
Helical Springs: stresses in springs, Wahl,s factor, deflr
static and fluctuating loads.
Leaf Springs: modeling of leaf springs, stresses and
loads.

to gear drives, types of gears, materia
oeam strength equation. Dynamic loads

UNIT.III
Bearings: Introduction, classification of bearings, materia
lubricants.

Design of Sliding Contact Bearings: Hydrodynamic bearings:
Selection of Rolling Contact Bearings: Types of rolling-ek
and dynamic load carrying capacity, Load_life relationshipl

3

J

60
40

J

With Effect from the Academic year

Hours per week
Hours
Marks
Marks

learn design principles of closely coi

es for power transmission.
bearings and selection of rolling

connecting rod, crank shaft.
in power transmission.

static and fluctuating loads.
and wear strength.

& selection of rolling contact bearings

a given application.

used for springs.
ion and energy stored in spring. Desi

nipping of Leaf springs. Design for

used for gears, Design of Spur, Hr:lica
n gear tooth. Wear load and design for

used for bearings, properties and

bearing and thrust bearings.
and their constructional details,
ofbearing for cyclic loads and spe

t\/
"4!*-a-. .,. ,. (.

'r.,.",

I

- ri' "ir 'i 
-"

r, l,r'
!."-..

ng

t(pf

is permitted)



UNIT-IV
I.C. Engine parts: Introduction, Materials used, Design

UNIT-V
Design of Curved Beams: Introduction, stresses in
::r*l axis for rectangular, circular and trapezoidal srSelection of chain drives: power rating of roller chains,

Text Books:
l. V.B. Bhandari, Design Machine Elements, Mc Graw

: *?:1,.:9" l: y,:rne, Mechanicar Engineering3. R.S.Khurmi and J.K.Gupta, Machine d;il;;ffi;
Suggested Reading:
l. P. Kannaiah, Machine Design, Sci_Tech publications,
2. M.F. Spotts, Design of Machine Elements, prentice H

Machine Design Data Books:
I. K. Mahadevan, K.Balaveera Reddy., Design Data

3'd edition, CBS publish er,20lg
2. PSG College, Design Data book,2012

of roller chains.

I Publication ,2017.

of India, 2013.

piston, connecting rod and overhang

beams, expression for radius of
Design of C-clamp and crane Hook.

gn, Tata Mc Graw Hill publications,
S Chand publications ,201g.

book for Mechanical Engineers,

,*rf.qffi"g,tit1i

\1tt$ii\tr:li[;i:a*''Sol**'

u\h\
'roo'



2OMEC25

Instruction
Duration of SEE
SEE
CIE
Credits

Objectives:

j. 
IS l:H[:*Ti?]T:gdry of tunctioning of nozzresi i3 ffiH[:*1'"i]uul:,.gr ;j**,ri

i l:,*:::*lorking ffiJrl' li,,irli;:Hff;i I: ::g:,1'li,d.tne w o rr I "i;i;;#ilrT#.5. To acquire basic knowledgeln;h""i;#,t"r,tiiJ'", *^

"X,1."?:":.i3] 
the eng of the course, the students will be

i R::lil lud:u, confi gurario", 
"i,i"rrr", J,ii?,Hilr'.1 i,l

? p"::f::r1!ucts ro. ii.tio, *ril ii.r,,"jr[ili.;:J
I *:'::l* r"*:'*ryt*d r,; ;;.ffi;;"::i
1 P:l:""1"e 

the various efficiencier.;i;,;; #ffi#
5. ffi;:,*

--^--_l_:propulsion.

UNIT-I

UNIT.II
FIow in Constant Area Ducts with Friction_Fanno FIow:number with duct length, isottrermat- now with friction,equations and Stagnation pressure ratio across shock.

UNIT.III

Introduction to Compressible Flo_ws: Speed of propal

l:t::l f and Mach cone, compressibitiry Lctor for comdue to a moving source of disturban;;;# d;ffi:T
lJl1 ljr,,.r":nd Stagnation properties, Vf *f, number varizthrough different ryles ornbzrt", urj Jirrur"., Frow with

\otodVnamic Compressors: Introduction to Turbomachi
of Reciproc",lrs 

"ri lotary compres;il i:#:ffiTl
compressors. Static and total head quantities
effrc ienci es, Veloc ity di ag."*" ;;j ;;;;;;, ;il;
Degree o f react ion o r rotlry . ;;;r'r;;;;;il#g:l'

UNIT.IV
Steam Turbines: Study of Steam nozzles; Classification ofofsteam turbines, pressure velocity ru.iaiions across differework done by impurse turbine, degree oi reaction of reacti

:::f ,,:"":H?.,::,,:1ry"",rffi 
ciency-andnazzte"m"i.n.yu

turbines, Governing of T*birr"..

THERMAL TURBO CHINES

tn friitiona flow.
diffi.rsers.

compressors

nd the working

and Stalling.

aJ

3

60
40

J

lnes.

to

With Effoct from the Academic year

Hours per week
Hours
Marks
Marks

the principles of Gas
w.

Dynamics.

ofjet and

of pressure waves, Mach number,,
ible and incompressible flows, field
pressible flow. Isentropic flow with
Area fatio as firncfinn af l\rf-^t -,.--r

able
ratio as function-of Uach flow

Shocks, goveming equations.

of flow properties, variation of
- Meyer relation, Rankine-H

classification and applications. Coml
nt Rotary. compressors, Flow through

lycles and work done, calculation crTl
for energy transfer between fluid and tor,

turbines, Impulse turbine,
compounding turbines, blade effici,o

ling
and
:by
tion

turbine, blade efficiency and work
simple problems on impulse and



UNIT.V

,::^i::.?:l.es: 
Apptications and classification of Gasrun (

I:liT:,j*te cy.L-.orfi srrutio;;rrr",, *omaximum pressure ra ' ' e----r'vr' ers6rq,r 4.u lcmp-e

with anrt rwifln,,r ^^-:: 1l 
terms of temperafure ratio,

#:*:.":l'l^"jj ::Ti*;;'."ni* "in"#;"::cooling, Reheatinc and n"o"i*;;'::'^:,:"rc,urcs, rlr
Air cror+ ,*^*.:r^,^1 

Regeneration. Simple p.oUrrm,

f.:,:::t 
" 
Ilt,J:,".", fi. .,.[" il#t#::;,n.:gT:,9n larnj 

it engr n"r, nur r"]'.t 
"r?#r.

applications.*::i::1, ::p,i'io n i ry1.' ; iGrffi s, types

Text Books:
l.
2.
3.

I M Yahya, Fundamentals of Compressible Flow, New

lf1'n1Y:::'1":": Jl"q:, E,d.;;;;, rMH, NewM L Mathur & F s Mehta, rh.#i';;;,f#;;,j;il
Suggested Reading:

] J._!a1eshan, Gas Turbines, Tata Mc Graw Hills, New2. R yadav, sream and Gas T;bin;;,iJtral publishing

constant pressure and constar:t
diagram, Thermal 

"m.i"n.y oi
pressure ratio for maxi,rwoDLus raruu lor maxlmum
of gas turbine plant perfon

Joule cycle.
propulsion theory, Turbo jet

engines, Rocket propulsion thr:ory

International publishers , Z0|4.
i,2010

New Delhi, 2014

2010.
Ltd, Allahabad,2003.



2OMECa6

Instruction
Duration of SEE
SEE

CIE
Credits

Objectives:

FINITE

1. Equip the students with the Finite Element Analysis fi
? ;1:1,,: 11;:Ig:,1, to ro.rnurui.;;;;,, truss, beam3. Enable the students to fo.mrfut" ii;;."#:tffiU,- 
:ffLl*: :Y::: j?j;i;,: ;;ffi ;*", e,ement,quadrarure and one a i m ens i ona i j;,iu,*; 

; ;ffi ;;::-,,, 
:,ffiT"Jl::P::y,: T+.**iA; .onu".*",.e requiprobl ems and perform engineerinj;ffiffi ffffi',flll,

il'i:::::::,Jl. *g of the course, the students are able to1. Understand FE methoa i". "^il,-":,;:,:':"""'s 
are able to

z. Anarv zeh,." r-, o o 
j"o 

1 I:::I'lg. fi eld ptoo t"rn" urlrg'J
? f:*:::Tl 1::,:,, b.;*;;;;';;;"#ffi l;J'[i#f; J, 

x:x1*^1? .,.,1"*,r ";;;;;,""#;,:,.##il':Symmetric problems.

to torsion.

UNIT.III

4. Derive stiffness matrix for 4 node quadrilateral ielements.
5. Solve heat transfer problems and apply finite element anal

UNIT.I
Fundamentar concepts: Introduction to finite erementconditions, strain -displacement and stress _ strain relatior
modeling co-ordinates and shape functions, virtual work and
stiffness matrix and load vector, finite element equations, tretelement and quadratic element.

UNIT.II
Analysis of trusses and frames: Element stiffness matrixtwo degrees offreedom at each node.

f:,1"r:1:"t}1Tr,Etement stiffness matrix for two nodes (frames with two translations and rotational degrees of

2D triangular elements: plane stress, plane strain and

i3::":1i.,1..s analysis with constar, .rrui, triangles
element modeling of axisymmetric solids subjected to axi

3L IT
3

60
40

4

Hours per week
Hours
Marks
Marks

circular shaft problems.

formulations.
dynamic analysis.

With Effect from the Academic year

ANALYSIS

and formulations.

integration, Gaussian

rents, heat transfer, formulate 3D
tstement Analysis software (ANSYS)

for plane stress, plane strain and axi_

c element for static analysis and 3 f)

s software for engineering solutions.

tod, stresses and equilibrium, t
One dimensional problem: Finite

ial energy approach, assembly of
of boundary conditions, analys.is o

a truss member, analysis of plane truss with

degrees offreedom per node),
per node, analysis of circular shaft

mmetry, finite element modeling of
treatment of boundary conditions,
ic loading with triangular elements.

cases.



UNIT .IV
Quadrilateral elements and Numerical Integration:
Numerical integration and Gauss quadrature.
Dynamic Analysis: Formulation of finite element model,
and Eigen vectors for a stepped bar and beam.

UNIT - V

I*t.:::::1.::nY'I.:leadystareheattransreranarysis,j::::lll l,,,.f v; " "r thi, p[;;i;ffi idil'l ;,X:dimensional heat flow in a rod.
3D elements and FEA software: Introduction to finitein stre_ss analysis, convergence requirements.
Introduction to rinite "r;;;;i;il; #;are: Modeili

Text Books:
t. I. Rgyurthy, Applied Finite Element Analysis, I.K.New Delhi, 2009.
2. Tirupathi R Chandraputla and Ashok D Belagundu,

Prentice Hall of Indii, tggl
3. Daryl L. Logan, A First Course in the Finite Element

Suggested Reading:

I l t; Y::ll.,u,rrl,",pr:T..1, Method in Engineering,
2.L. L segertind, Applied Finite ei.r*ia]r;'ffi1#:i;

dimensional four noded isoparametric

mass matrices, evaluation of

dimensional analysis of a fin ancltw<
tt field problems, applications to one

formulation of three-dimensional

Analysis and post processing.

Publishing House pvt. Ltd.,

to Finite Elements in Engineerin

Cengage Learning, 201 l.

Press, 1989.
1984.

0*
,.,fif; ,?f; ,''t#'3#.f''X]

H?ffiffi11'gll'ltl"u;:l



2()MEEOg

Instruction
Duration of SEE
SEE

CIE
Credits

Objectives:

COMPUTATIONAL
(professional

1. To understandgoverning equations offluid flow
2. To understand turbulen.. urd how to model them.
3. To know how to discretize governing equations of fluid
4. To learn various iterative methods tJroiu. N_S equation.
5. To understand FVM to solve fluid flow equations.

Outcomes: At the end of the course, the students are able tol. Describe and develop mathematical models for flow2. Apply Finite Difference Method for fluid flow and heat
heat transfer applications.

3. Use different solvers based on applications
4. Solve fluid flow and heat transfeiproblems using
5. Formulate numerical equations byFinite Volume Method

UNIT.I
Governing Equations of Fruid Dynamics and Heat Trar
Introduction to CFD, Models of Flow _ Conservation and
and Energy Equation in conservation and non_conservation

UNIT-II
Classifications of partial Differential Equations: Elliptic,

boundary value problems.
Discretization and F.inite Difference method:
Transient one and two dimensional conduction _

Stability analysis and error estimation.

UNIT.III
Elliptic Partial Differential Equations: Jacobi, Gauss Seidel
Viscous incompressible flow, Vorticity Stream function meth

UNIT.IV
Turbulence Modeling:
Types of rurbulence modeling-Reynolds and Favre averaged
k-epsilon turbulence model.

3

J

60
40

J

With Effect from the Academic ylar

ID DYNAMICS
ive-III)

Hours per week
Hours
Marks
Marks

by FDM and their stability.

problems Classify pDE for fluid

CFD tools for turbulence models
fluid flow and heat transfer problems

-conservation form
(differential equations only)

ic and hyperbolic equations, Init

and Central difference
semi-implicit and ADI

TDMA,

Forward,

Explicit,



Finite Volume Method: Finite volume formulation for cSolution algorithm for pressure velocity coupling in steady

UNIT-V

Text Books:

] l_S 
Ghoshdastidar, Computational Fluid Dynamics & F2. J.D. Anderson, Jr., Computational ffuii Oynurics: Thelnc.,20lZ.

3' H' versteeg and w..Malalasekra, An Introduction toVolume Method, 3.d edition, pearson, , iOrc

Suggested Reading:
1. F. John Wendt (Editor), Computational Fluid Dynamics _

Berlin,1992.
2. charles Hirsch, Numericar computation of rnternar and& Sons, New york, l9gg.

ffusion equation, convection diffusion
staggered grid, SIMpLE

Tiansfer, Cengage pub., 20 I g.
ic with Applications, McGraw Hilll,

Fluid Dynamics : The Finite

Introductionll, Springer _ Verlag,

Flowsll, Vols. I and II. John S/i

<-____/

D iPtr {'mu "' -*ii tnstr$te

fltft$Nlll;trt

E,A
ins

v 
(A)

lana



2OMEEIO

ADDITIVE MANUF
(Professional E

Instruction
Duration of SEE
SEE
CIE
Credits

Objectives:

l. To introduce students the basics of additive
,,lTllrti:r: and concept of ;;; .r."_irrir",ll

I:.?:l,yzesrudentsir,no-rn*."i"i'i,,1i."#;r"v v rrr4l.tuJ

I: i::! studenrs about STL nr" isru", u]rJ rurriliuri. rqtlulldl I

I: j::::::::e various post.processing te"r,niques aTo demonstrate tt, e uppti cati;;#ffi ;;t#fi !,
Outcomes:

L Understand the fundamental concepts of Additive

3 Demonstrate the knowl.ds. ;i;;;ilr"ffij;."lsurtl Y u lv

i *:If:.1.."-or,ocessine uri ia"niiry iifterent post
!. Demonstrate the desig"n;i"; f;;;;;;;5. Create awareness of Additive ;Jffi;rr;Hl

UNIT.I
Overview: Traditional
Engineering, fundamental
and Limitations of AM.

UNIT.II

Manufacturing Vs Additive l
fabrication process, AM process

aJ

3

60
40

J

2.

3,

4.
5.

AM Technologies: V-at photopolymerization: 
Stereolithr

Il::::,'": "x:::,: 1* ?:yg".r..,1rpp r i-" ut. n s o f p h oto po rExtrus ion-Based AM proces ses : F; ;J D;;;;il; ffi ffill'
ll ::"i,:11 __p_:."r. 

Brne fi ts ura oru*u uiks, Applications osheet Lamination AM processes: ffiffi;t"ffitr*;
_Consolidation (UC), Gluing, Thermal U*Airg, LOM and UCPowder Bed Fusion AM procesr.s, i"L.tive laser SinttMaterials, powder fusion mechanism, sis ru.tut and cerami

thermal and Thermal Techniques. ' -'-r
AM Softwares: Features of various AM software,s like

Process

UNIT-III

il:;0":r:^"^yls_i1.1Y; lrl, Fo^rmat, srl. File probtems,

*:l1:r::::,np ol,.rrvr Parts: s,od n;;.i *#;:,,i file Repairs

Improvement, Aesthetic t-prou.oiJni, fr"*;;ff;';:

Hours per week
Hours
Marks
Marks

its advantages and

techniques.
them with various Rp softwares.

C rapid tooling concept.
n various fields

through Additive manufacturing.
s applications,

ufacturing, Mass Customization. R
in, Classification of AM p.o.rrr, Ad*

(SL) Materials, SL resin curing
lion Processes.

lDtut), Principles, Materials, and
Extrusion-Based processes.

Object Manufacturing (LOM), (/l

ng (SLS), Selective Laser Meltirrg(S
part creation, Electron Beam melting (

With Effect from the Academic

,CTURING
:ive-II)

Mimics, Solid Viewrt, 3 D Rhino,

l Texture Improvement, Accuracy,
tem, Property Enhancements using

Year

'', ,;

IrE+P^

Processes.

l'-*N[#rrnu:u



UNIT.IV
Design for Additive Manufacturing (DFAM): DFAM
C_ustomized Geometry, Integrated ar-r..iii* and Elimi(DFM) Constraints. Rapid fi"dil;; GM), uniqueDesign Tools for AM.
Guidelines for process selection: Introduction, selectionexample system for prelirnina.y sele"titn, froduction plar

UNIT.5

*li}J,",:T,s,;g:L:.:tionaltooringvsRapidtooling,Indirect Rapid Tooring Methods: S.p*;il il#i
?17 :t_yt.q.roolingfrr.tr,rar,o#;;'ArM-*,';3il[:ij
1Y oppf 

i.ations: Apptication, ir-;rj;'rndustry,
Automobi le S ectors, B io_medicat eppiic?iions.

Text Books:
, f*fl::Ii,:,.:",:g Ku,llui, 3D printing and AdditiveApplicari ons, 4th Editior, Worta S.f .rif i","Zii S.

l1l9,lo:.:, ?ir:d W Rosen, Brent Stuck..., Addiriu"
Printing, Rapid prototyping,. ura Oi..iOigir.f
201s

:. K. Venuvinod and Weiln Ma, Rapid prototyping:
Springer, 2004.

Suggested Reading:
t. D.T. Pham, S.S. Dimov, Rapid Manufacturing: The T

Rapid Prorotyping andRapid Tooling, Springir 2001.
z Rafie No^orani, Rapid prototyping: principles and Appli

Wiley & Sons, 2006.

2.

pts and Objectives: Complex
o.f Conventional design for n

ities, Exploring Des-ign Freedorns

ods, for u p1rt, challenges of selection,
and control.

fication of rapid tooling.
r, Investment casting, 3D Keltool

EOS direct tool process
and Planning, Application in

Principles &

Technologies: 3D
2nd Edition, Springer,

and Other Technologies,

es and Applications of

in Manufacturing, John



2OMEEII

Instruction
Duration of SEE
SEE

CIE
Credits

Objectives:

UNIT-II

UNIT.III
Assignment techniques:
problems, problems with
problems.

UNIT-IV

OPERATIONS
(Professional

Hungarian
maximization in

l. Students will come to know the fonnulation of Lpp n
i :fl::::: .yjll ::*::T1 Lh, 

Ars;,i;h., or Graphicar3. Students will understand the Transporta'ti;;?tlr.;4. Students wilt come to know th";;;";;;e of project
techniques.

5. Sfudents will understand the concepts of sequencing

Or,,.rf:::*^* end of the course, the students are able toi Y:i::lf i jr :ry.*. ;il;;;;; il;;ffi;;? Solve the given transp"nr,i"r'p.r6ffit' 
H*:l ::l*:: fli 3_1"ng.i,ir,, ""0 

resources by4. o"11,1,"_ 
f i:: 

e c t mun agem;;ffi;'iqr * i,?"J U; i;successfully.
5. Apply sequencing and queuing theory concepts

UNIT.I
Introduction: Definition and scope of operations resea

*::: p:og.lT.in g: rntrodu",i"", 
-r"ilrlation 

of lisolving Lp problem, .i.pr.*..iil, d#"rury ir rl

Transportation models: Finding an initial feasible sol

::*:1 " 

r"g:1,:, uoo.?ximation ir"tr,J, 
-nrding 

the oprproblems - unbalancea trurrp"rtriiorllout.*,
transportation.

Introduction,
restrictions,

f1g9.t management: Definition, procedure and objecti

T.]*I.T.o.g-fr, yl., for drawing' ril;;k diagram, scJand latest times, determination of"rS il;ilil;'ir";
determination of critical path, duration 

"i,t . project, freeof network.

J

3

60
40

3

With Effect from the Academic y,ear

ve-III)

Hours per week
Hours
Marks
Marks

nd Simplex Methods.
techniques.

along with CpM and PERT

queuing theory.

and Solve

Ieast

sing Assignment technique.
PERT to plan and execute projects

programming problems, graphical
:, duality in simplex.

on - north west corner method,
nl solution, special cases in trar

in transportation, profit maximi

1ue. of assignment techniques, unbal
assignment problems, travelling rialt

cost

applications.

of project management, differences betrJeen
rling the activities, Fulkerson's *t., .u.li.rt

path, LS & LF times i, br.k*;.Gil,
independent float and totul nout, ,r*r"4ing



UNIT-V
Sequenring models: Inhoduction, Generalprocessing

n' jobs through three machines.
Queuing theory: Introduction, Kendall,s notation,service times.

Text Books:
,. l1TO, A. Taha, Operations Research_An

2017.
2. S.D. Sharma, Operations Research, Kedarnath,
3. v.K. Kapoor, operations R.;;;;, il"ii.ro p

Suggested Reading:
L R. PaneerSelvam, Operations Research,2rd edition,, 

Operations2013.

channel - Poisson arrivals_exponenitial

lOth edition, pearson education India,

L Co., Meerut,2}}g.
New Delhi, 2004.

L"1-Tg_-p"r. Ltd., New Delhi,20 08.
:arch, PHI Learning private Limifed,

.r- r 
",6n\lAD$e,

'nJobs through tu,o

0;
-dmffi.i$ffilt .1

tlet
s15

r (A\

ta$a



2ONIEEI2

UNIT _ I

UNIT _ II

UNIT -III

INDUTRIAL SAF'ETY
(professional

Inskuction
Duration of SEE
SEE
CIE
Credits

Objectives: The students will be able to understandL Causes for indusrrial.u""il?n1, unA pr"r"rtive steps to

1 Il**:,:T:::l: :r M;i;;';# J n,gin.e,i,g3. About wear and .o.'o19n 
"t"rg ;il ;.;';ffiff;lrrrr,,"

i. I|; l,:::,.-:T:t: and importa-n.. ri"i.,,, tracing.5. The steps involvid in;anyi;;;r, r;ffiil,iJr[".r,,in industry

Outcomes: At the end of the course, the students will be

Ij::lg j11 ::::": ro, inJu,i,iur?fi;;ffi",;#;
Identify the basic tools and requirement, 

"#d;H;;;;;,,#;f)^-tL r'^^

f:l.ttry 
difrerenr rypes of fauro p.rr*r ti;;r#r'ffi,

boilers etc.

l.
2.

3.

4.

Apply periodic and preventive maintenance techniques as lmotors, pumps and air compressors and machine tools etc.

Industrial safefy: Accident, causes, types, results and
causes and preventive steps/procedure,-describe salient
rooms, drinking water layouts, light, cleanliness, ?".,',
Fire prevention and firefighting, 

"[rip-"nt und methods.

Fundamentals of Maintenance Engineering: Definition andsecondary functions and responsiUitity of maintenan.. ;;;applications of tools used foi maintenance, Maintenance
Service life of equipment.

Wear and Corrosion and their prevention: Wear-lubricants-types and applications, tubricailon methods,
down grease cup, pressure grease gur, sp;J'i;ffi;i#,';
feed lub^rication, Ring lubrlation, Oennlion of ro.ro.i*,
Types of corrosion, corrosion prevention methods.

With Etfect from the Academic yr;ar

MAINTENANCE
u)

Hours per week
Hours
Marks
Marks

taken.

taken

maintenance of various equipments

tive measures.

procedures.
corrosion in Industry.

like machine tools, IC Engines,

pressure vessels, etc, Safety co.lor

rl, mechanical and electrical hazards,
of factories act for health and sal'ety,

1

J
aJ

60

40
J

of maintenance engineering, pri
ent, Types of maintenance, T

, lubrication, Wick feed lubrication,
iple and factors affecting the cori

and

and

DY,
& its relation with replacement

causes, effects, wear reduction
sketch, working and applications of

for industrial equipments like



UNIT_IV

[1]*]':T:, *:ll tracing-concept and importance,

::.T:T. of fautt finding activities, ,ni* "ri*lrIhydraul ic, pn eumati c, 

- il;;;il, HH:,'::i'T ilii;
::::::lT: rnternal combustion engine, B oiter, Electricalgeneral causes.

UNIT _ V
Periodic and preventive Maintenance: periodic

:?illirg schemes, overhauling of .""franicaltroubles and remedies of "t.i,t.' ;:;:_-:'^:-,, '
e;vqntqnon^r--^--- .:t of electric motor, repar

:*:r,:q:::f preventive-rirt"r,un.;;;;#i;:#JT#

lll,'j ;" 
j"Yll. 1:, ::vo:""?;, ;!;il;;"..;r,;

ff:i::::':of mechanicil to "rt*i.,i .ffi ",i.Condition monitorin g an d B asic .on.*prr' lir.r.'.r*
Text Books:

I !. P. !arS, 
.,I;ndustrial 

Maintenance,,, S. Chand2. B::f-J*yil: rn,::rF!,ii#,.,1i"i ;*,
Yl\!:":nd edition, rnr i"riri,g;ffi;, ;J"

,'";.Yi; }:ri: I c sh;',,t ilffi il,ffi;
Suggested Readings:

LP:rth B Shah, Industrial Safery and Maintenance2. Higgins & Morrow, ,,Maintenan." 
engirrr.irg

Edition ,February 2014 ---o-

decision tree concept, need and
raw decision tree for problems in r

sets, Program and schedule of

for Industry 4.0.

ty, may 1987

- Technology & Engineering, year 2019

equrpment,s like machine tool, pt
tors, Types of faults in machine tools

:oncept and need, degreasing, cle,
overhaullng of electrical motor,

and its use, definition, *"J,-',
ic and preventive maintenance of

t Understanding the Ws of

:ring, Technical publications, 202 I
:", McGraw-Hill Education dighrrtr

..I",ffiffi$ffiff
tUltt'""ilolauo-
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METROLOGY AND INSTR

Instruction
Duration of SEE
SEE
CIE
Credits

Objectives:

l ' To choose the proper measuring instrument for the
diameter.

roughness.

Experiments:

12. Displacement measurement with LVDT.

2. To classifr the different measuring instruments used for t

I I: ];::l:lf.-u,., 
&.:".:. thread rl*r"r",. using opticar4. To analyze the limits, fits and tolerances;;;;ffiffi;

5. To determine the working principles in the measurement c

Outcomes: At the end.of the course, the students are able toj 
f;t"::::e, jp l,l,?1 

o, i.i, I 

", iv,. i,e- upp.op,i u," m eth o2. Demonstrate the rro*r"ag" or;ni;? trJir"#fi:# ;fi,requirements.
3. Determine the gear.and screw thread parameters using p

i 3::f:_:llj.:l.yr"ii rimit gauges ro* giu.n specimen.5. Evaluate and estimate rfr" ri.u-r-r..#ffi;r#,

l. Measurement with inside, outside and depth micrometers.
2. Measurement with height gauges, height masters.
3. Measurement of linear and angular ditensions with Tool
single point cutting tool angle.
4. Measurement with dial indicator and its calibration.
5. Measurement of angles with sine bar and clinometers6rwo yvru, DurE IJaf ano cltnomgters.
6' Comparison of roundness errors with bench centers and 3D
7. Measurement of flatness errors of a surface plate with precit
8. Measurement with optical profile projector.
9. Design of plug and snap gauges for a given component.
10. Surface roughness measurement by Taylor Hobson _Talysu
I l. Measurement of gear tooth thickness Uy g.ur tooth vemier.

13. Analyze, assess, measure and document all Measuring
appropriate methods and devices.

,lrr-''rl^o\r

2

50
50

I

ATION LAB

Hours per week
Hours
Marks
Marks

angular measurement.

& device.

le projector and tool makers, m

and surface roughness.

With Effect from the Academic y,ear

measurement of length, height and

rjector and tool maker,s microscope.
sign ofgauges.

Flatness, Roundness and Surface

measuring instruments as per

microscope - diameter of thin wi, and

of a selected component by using

'!f *a-2'/

j^o{iriont-0.),[,\ostityl^";.,5.t
o"*1xl;illlif*lt$:tht"''to-"1Y1.1;*



Note: Student should complete a minimum of l0is compulsory.
Text Books:

I }K Jain, Engineering Merrology, Khanna

3 . B eckwith, B uck, Li enhard,,,M".h;; ; ;i il:;il;"":i.l
Suggested Reading:
l. Rega Rajendra, princ.iples_of Engineering Metrology,
2. B.C. Nakra& K. K. Chaudhary, Iistrurn"irrurion tut"us2014.

including experiment number I

1996.

TMH, 5fr edition, 2004.
PEA, 3rd Indian Reprint,200l.

Publishing House, Mumbai, 200g.
and Analysis, 3.d edition,

{4.(:V
.<'



2OMEC28

MACHINE DRA

Instruction
Duration of SEE
SEE

CIE
Credits

Objectives: Students will leaml. The importance of) Tho rrd^_^ ^r _ - ,. , 
_u:hil" drawing in industries: IT, :9*: of sorid il;ilil;#;'.J

: x:r:: dlyins.and fb;;; "",#,a,: Orthographi" 
",iO 

i."."t ir;,"*s. The assembly of various;;;;il; components

Outcomes: Students are able to

I 
^r,i9:j.11* 

the importance and need of machine
: Y:d, diftfry -u.r,ir".oil;;;r r*ting CAD3. Draw a detailed dra

!. wing of a component to facilitate its manufacture.5. Analyze aspects of orthographi" ;i;ln the prepara6' Identify the sequence orJteps to urr.rut. the machir

List of Experiments/Exercises :
I. Inhoduction to machine drawing: importance

manufacfuring, classifications of drawings.
Study of various commands/ tool bars ujng solid
Part modelling of a components using feature
with mass properties

4 Part modelling using feafure commands Revolve, Rib
: Part modelling of a components using feature6. Drawing the view from the front, top Ind left of the7. Drawing the sectional views of a components
8. Creation of Stuffing box assembly modet from parts

ll l:::::, "::"n: tail_stock,.,"_bly moder from parts
12. Creation of Revolving cenhe urr".,ity.n;i';;;

2.

J.

Note : Students should prepare a minimum of l0 drawings

With Effect from the Aca<Iemic year

LAB

Hours per week
Hours
Marks
Marks

in industries.

rn of the partlassembly drawings.
'system components

and need in industries of automobile,

lling package (solid works).
Extrude Boss, Extrude Cut, Fillet,

ith mass properties

loft, sweep with mass properties

views of the assembly
iews of the assembly

parts and views of the assembly
views of the assembly

and views of the assembly

2
J

50

50

I

)?

^utU\
;.'."t*



SrS.SesggO Reading:
1. K.L. Narayal4 p.

Internarione r rD\ r,3:T':1; K-. venkata Reddy,International (P) t 
----'E , .' v e,ritld K

Z. N, D Rhor+ .i i,,i3it"g,5ft_edition,20lg.N. D. Bhatt, v. rrrr. pu---'" wurtrutt' ZUld'

Droiecrion rnerh^,, ^IhulMuthil" 
drawing [iproj ecion merhodl, Chr;;; ;;l i ;ffi;H.i

ine drawing published by New Age

xlng computer aided drafting first_angleedition,20l6.

4xQ



20ME C29

PRODUCTION

Instruction
Duration of SEE
SEE
CIE
Credits

Objectives: Students will learn to, 
_?:: ::i ll:.1r: I",. a.uffi to enab I e produc e the

l1;T_:",,:::l 
the nnar tu;.ifi;,r,;;ui,;#,,,

2. create drawings for 
rvYurrsrrr'nls'

3. choose the p',i" , ,1,'-t{,'*ion using an-y modelling

i Sl:f : 11.ilf ryii, .,J!"r 
"*,;", ;,"r,T,T;i4. Use the Conveniior. ill" ",*;;;:,'":" 

ur pars rol

5. prena.. o,,, ^.*^-11-like^surface 
finish, roughness,5. prepare Biu ormaterrri, r", "r#;il;il:.1J""..jfff;

ll*:*::*::l:,'-ld "|,ne:ourfe, students wil be abre to

l'#3Tl::11",,y":lllr d**'s{';e#*i11#ffi ;if#
?ii:i::y*:.911*iilqun,orir,"o[";;;'#:H:1,:_,H3. create the various "4 !.v vuJwvr wrrfl ulmenslol

4. Use the vari.,,,o #:1lg'^Y11gt,':in, solid modelling4. USe the variOUS fun 
"'Dv quru. r\r,u llloul

s D.-^^_^ D:rr _r . 
rctrons^of modelling soft ware:5. Prepare Bilt of mate.irr, rur;;;;;,r";;;ffi::r,trJ#ll

List of Exercises/Experiments :

I Introduction to production drawiI a rv Pruuuuuon orawrng.z. Conventional representution of ivtr-t.

: l ugy of the tenirs;;-ffi;i*;
1 To learn the need of g.orrt i*i
5. Ilnderstrn.lihft car,f,^^^ -- ,Understanding surfai roughness andU.; . ,, Study tfre hp"ortance;;ffi;#;

Study the following u.r.*f,ry a.u*ruJrro O*r.
*0, jf :^':11_e_,1o"-usrr1.,s,ilr"i'",?i#u,r",r.,modelling software tools : solid ;;rili;dil;;r;i

7 Stuffing box

I I.C engine connecting rod9. Revolving centre

l0 Square tool post

ll Universal coupling

? Steam Engine-Crois Head

11 prill Jig (prate Typ")14. Non Return Valve 
-

15. Blow off Cock

Note : Students should prepare a minimum of 6 drawings

2

J

50
50

I

ty
manufacturing industry.

components.
erances

sheet making etc.

and types of fits

ration

Wth Effect from the Academic year

WINGLAB

Hours per week
Hours
Marks
Marks

in the shop floor and assemble

Solid works, CATIA etc.
and assembly.

ng industry.

)ortance and need in industries
s and machine components

9s, 
form and positional tolerances

indication

component drawings with suitable
the process sheet using any
,E/Auto CAD-MDTAIx.



fuggested Reading:

' fi ;".H;,,t11l,i L j,Y: r;1, \u:1luna, 
p. K annai ah,Internationat g,y iimite d, Z0lg,., 

LY:ff,k,*:{rj*: ;;";00,, Reddy and c SrinHi-Tech pubtisheri 2001.

drawing,4th edition, New Age

Rao, Production

[".*u



2OMEC3O

Instruction
Duration of SEE
SEE

CIE
Credits

Objectives:

THERMAL

l' 
1""0n:_qr^rfte 

knowledge in evatuating thermatof a material.
2.
a

4.

5.

Is fffi#'?Hlill'*lt: chal'e heat transl

+: ::i:: r: eo, *,isiii:lr?,.#;?i"i*fH
To determine the pressur" oi#iuutio; ;;#[]:"]

,rli:_T::ji$ *g of the course, the students wiu be1.

2.
sv,wrrrtrrE urvrrnal co.nOuctlvity of a metal rod and cri
-b:llTXt. 

the conveoive heat id#;':;:io.,--.. 
"^

Determine_ thermal conductivi!*r,rqrs urc convecrryg-heat transfer 
"o"fn"iiris fo.cross flow heat exchanger.

3r::*,**:I:Tll."rfi .i.n"yof centritugat/axiat_
:tdy o.f cgp or ."r.ig..uiioJj.;;;ffi;i
Detelnine tr,. - ;;;'r"#;Iffi J,l#'il:'i:}ffi
geometrical profiles.

List of the Experiments

3.

4.
5

5. Determination of overalf ,fnri.n.y oi;.;ra*#ffi.6. Study of overall efficiency of axial flow fan7. Study of COp of refrigerating tutor8. Study of COp of air conditioning tutor9. Determination ofpressure distriiution for convergent and10. Determination ofpressure distribution for a cylinder
I I' Determination ofpressure distribution for an aerofoil.
12' Determination of lift and drag coefficient for different con

l. Study of Thermal conductivity of metal rod.2. Determination of critical heat flux fo. 
"opp", 

wire in3. Evaluate the convective heat fransfer coefficient ofdrop

: :::l::ll,1efre^criveness 
o-f cross no* r,ru, exchanger.

13. Determination of Sensible and Latent heat loads for a
software.

Note: Student should complete a minimum of 10 ewhich iscompulsory.

2

3

50

50

I

With Effect from the Academic year

G LAB

Hours per week
Hours
Marks
Marks

ty of a metal rod and critical heat

'mance of.gross flow heat exchanger.
and centrifugal blower.

lift coefficients for contoured bodies.

to
heat flux of a copper wire.
rse change heat transfer and effecti

a nozzlelcyli

compressor.

and filmwise condensation.

rvergent nozzle

room and validating the data with RAC

including experiment

022

il; lift and drag forces fcrr di

pnorlis- o* ilEn

g

otlirl't'tgi1
015.

i,j



Text Books:

1.
)

1.

2.
aJ.

V. Ganeshan, Gas Turbines, Tata Mc Graw Hills, NewR.K. Rajput, Heat Transfer, Lar.i i,rifl.r,i on, Z0l4

S M Yahya, Fundamentals of Compressible Flow,

#ln nl,Y: "Y'Ht :l ""r, ;;;#i,-:rMH,
M L Marhur & F s riril;'r#;1"r'EX iT,i;.lilX, riil

Suggested Reading:

|S.9 ]nlernational 
publish 

ers, 20 1 4.Delhi,20l0
ers, New Delhi, 2014

,2010.

g^*

01b.



2OMEC3I

FINITE ELEMENT

Instruction
Duration of SEE
SEE
CIE
Credits

Objectives:

j ;lli;liialj::.:l::3:j ..o.: 
.,"ction area, tapered c

3 3,i1*',,i,T3y^Xil^l^.9..fi +ffi ffi; ff ifrT; ;ff ff , ;;'j1;;1 i 
j;;f1fu;;,!1#,?r:,['ji"YP"', ;,4. Buckling analysis ;- 
---"..-*'"r Pr.ttr wlrn

5- Sfea,., c+-+^ ^.1.; _ nd Dynamic Analysis.5. steady state and r."rr[ii r,"*[rlili'jirrr,r.

lT::n:"lrn:::, of the course, the students are abre

;ffi;;.H,Z, Analvze finife.lo*-n+^ rir-- rh ^E
3 #*:**::f ::r,r.*,,' ;J #:il':H[#::3. Solve.heat transfer problems.
4. Examine problems
5. Evaluate sorrrrinnc ,:|'::'.t"-l,tomplexity in buckling and5. Eva I uate s o r uti o n s," r., 

"il "rr 
p.;ilfiJ:rrf i, ff I:iiJJ,l,

List of Exercises:

compulsory.

1' Analysis of plane truss & special truss with various cross2.2D & 3D beam analysis wiitr Oifferent sections, different3. Static analysis ofplate with a hole.
4' Plane stress, plane strain and axisymmetric loading on the

: :j::::::$ of 
lonnec.tine 

roa *itt t"i,ahedron and bric6. Staric analysis of flat and curved shell due?ffir r::
] 3^,1Tt _u,nulr','^ :rnrates, 

sheus ;;; ;;",", to estimate8. Modal analysis of beams, plates rrd rh.il;;;ffi?:;
?; 

rJ,Tj_l 
il :,:,1:1T1" 

sh art and,.un, i *, anar ys i s o f p I ate.

I I Lr::il- ::,: 
h:", tran s fer an alys i s ;ild;; ;:il1

]l I* Iinear analysis of cantilever beam.
12, Coupled field analysis.
I 3. Static/Buckling/Modal/Harmonic/Transient/Non-Linear/

Note:

l. Students should complete a minitnlmum of l0 exercises includi

?:fj:9-ftr may use aly or combination of FEA software(ANS ys/ABAe us arA s rnanuiilii JbaEFErr/AD rNA).

With Effect from the Academic year

ALYSIS LAB

Hours per week
Hours
Marks
Marks

2
3

50
50
I

section area and stepped bar.
o beams with varying load etc.

mmetric problems.

linear static analysis.

mic analysis.

ons and materials.
ials for different loads

plane members.
elements.

ies and mode shapes.

analysis of casting.

transfer analysis ofa selected com

exercise number 13 which is

23

r \h\

lpna

and modes.



Suggested Reading:
I. Tadeusz, A. Stolarsl

l,redition Frco,,i^- ;]:.I: 
*'klto-ltr S. Yoshimoto, En

l#,",1;:,:.,::l?ii;ffi;:i,i;"i#1fi ii?,I2. ANsys ro.., ur", vrJr;;ffi *:,"JffIifr l

Analysis with ANSyS Soffwa



Code:20EGCO3

EMPLOVABILI
(BE/BTech V & VI semesrer _

Instruction
Duration of SEE
SEE
CIE
Credits

Course_Objectives: To help the students1. Learn the art of c,
an. fo motzo -r{.^^.ommunication, 

participate in
3l9.to make effective presentations.
With- resume packasi
Rrrit.t .- :*___ _ttr8, preparing them to face inBuild. an impiessi"I ,?rl"ffi_Errs q, ,,prsrisrve. personality through effecticonfidence and assertrveness.

4.

5.
understand professionar etiquette and to make themTo be competent in verbal uptrra". 

-- "" ""

.ou,^*o?:::::I 
?J,he 

end of the course, the studentsI. Become effectiVe 
urw vwurDst rllc stUgel

make 
^,ooo-*^*, ^ - -tgttunicatgrs, 

participate imake presentations i;, ;;;;;;i;ffiXllt t'
L',j::'jlT', p.,pu.. i, ; ffi ffi ;l'.TJ:",sorBe assertive una ,.t .rrort1".-un;i";;L*

2.

3.

2.

3.

4.

5.

stress.

Make the transition smoothly from campus toacademic ethics.
Enrich their vocabulary, frame accurate sentences

UNIT 1

Verbal Aptitude: Error Detection, Articles, prepositic

i:::f:"::,T,1i.j, J*ds/s entenc e, _ vo."uu rury, syno,land Phrases, Word/Sentence/Text Co_pfrtiollililJ
UNIT 2

$**::'i',': t..P'"":t3-ti9' skils: Dvnamics orSummarizing, Modulati", ;i V;i;;,;"dy ;ffiffi:,Elements of Effective p:esentation _ d*;. of a presen
Preparing an Effective ppT - -- --'r

UNIT 3
Behavioural SkiIIs: personal strength analysis_Effective
management_

Corporate Culture _ Grooming and etiquette_Statement of

?$rffi$iililll':*','urt

2

J

50
50
I

SKILLS
ommon to all Branches)

Hours per week
Hours
Marks
Marks

Lp discussions and case studies witlh

management, leadership quali

academic ethics and value system.

be able to
discussions with

learn to mange time effectively and

use media with etiquette and unders

comprehend passages confi dently.

Tenses, Concord
Antonyms, One

lon.

and

r'ance, Fluency and Accuracy, Cohe
- Presentation tools _ Body dgrq;;:

Discussion-Case Studies_

Time Management_ Goal

(soP).

.rn,at):--f_

confidence andl be

Word Substitutr:s,

Settingl- S[ress



Interview Skills: Cover Letter andR6sum6 writing _
S,u.r.: 

Objecrive, projecting or", S;;;rds and Skill_sPlanning, Opening Strategies, Answerin! St.utrgi"r, M.

UNIT 4

x,:" ::",,;ll 1.:::.:h_Hyporhesi s_Developi ng aTechnical Report - Writing an Abstract _r.'."#:rr,

UNIT 5

Suggested Reading:

Macmillan,2004

l. Leena Sen, ,,Communication 
Skills,,, prentice-Hall of

? 3j_llllr,verma, Body L*s;;;,'_ 
"o* 

success r\3 . Edgar Thorpe and ShowitkTho-.pe-, 1.g;r#i#:1,;
? Yf;!f3nalslan-ry, and Mahadevan Ramesh, ,,The
5. Gulati and Sarvesh, .,Corporar" a; il;Ji:;;:6' van Emden, Joan, and Lucinda g"rt"., ..presentation

i A Modern Approach to Verbal & Non_Verbal Reasonin8. Covey and Stephen R, ,,The 
Habits ofHighly Effective.

cfure and presentation, planning,
Interviews: Concept and procesq

ire-Data Coll

Interviews.

200s
tra", S Chand, 2006

, 2nd edition, pearson Education, 2007
CE of Soft Skills,', New Delhi: pear.st

: RupaandCo. ,2006
ills for Students,,, New york: palgrave

by R S Agganval, 20l g

, New York: Free press, l9g9

Kf;'ffit*flffitx
ois'r

ianttpet'

2010
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cBrT (A)
cBrr (A)
2021-22

Z0N.IEELt2

Instruction
Duration of SEE
SEE

CIE

Credits

Objectives: To make the students to learn the
1. FE formulation for isoparametric elements.
2. Validation of isoparametric elements.
3. Parameters to be checked to get solution.
4. Formulation of curved shells.
5. Formulation ofnon-linearproblems.

outcomes: At the end of the course, student will be able to
1. Demonstrate understanding of FE formulation for i
2. understand to evaluate the stresses in the elements.
3. Model effectively and checks the parameters to

and verify the solutions.

With Effect from the ic Year 2020 -2021
with E from the Academic year

rametric element.

the converged solution

and analyse for buckling

element (Q4), Quadratic
umerical integration.

do|, Static condensation,
and substitution, Load

ial stresses, Stress calculation
lement geometry, Validity of

ADVANCED F'INITE ELEMENT THOD
(Programme Elective - V)

3L
3 Hours

60

per week

NM
3

4. Demonstrate use of FE formulation to shell elemen
loads.

5. Solve nonlinear problems with a FE formulation.

UNTT _ I
Isoparametric Elements-I: Bar element, Bilinear quadrili
quadrilaterals (Q8, Q9), Hexahedral isoparametric elernents,

UNIT .II
rsoparametric Element-Il: Incompatible modes (nodele
choices in Numerical integration, selective integrati
considerations (edge, surface traction), Body forces and init
(stress at Gauss points), Extrapolation calculations, Effect of
isoparametric elements, Patch test.

UNIT.III
Modelling Considerations and Software Use: Introduc ical behaviour versus

l.ffiffi



lapes and interconnection, Test
tions, Connections in structures,

Common mi stakes, Checking tfr. .#ri';;;'i;ri; iderations and substructures,

UNIT _ IV
shell Elements f,'ormuration: Three and four nodes shelshell elements, Evaluation of stiffness and stresses inbuckling of shells.

UNIT _ V

CBIT (A) 
With Effect from theAcadelement behaviour, Thin-walled construction, Element 

rcases and pilot studies, Material or"#i1::'ffi.i':ff1:
l^Hy_ ?_r:gi,i"T, Repetirive symmetry, Stress (

Non-Linear Analysis: Non_linear problems, Solutionformulation for calculations in uni axial stresses, G.n.r,
Formulation for Von-mises theory, Non-linear dynamic p

nric Year 2020 - 2021

elements, Curved
e shells, Stress

isoparametric
stiffness and

Text books:

Suggested Reading:

Robert J.Witt., Concepts and
wiley and sons, INC 2002.

11 of India Private Limited,

Method: Volume 2 Solid
ford.
icity, Springer- Verlag New

Finite Elements for
land

methods, Plasticity:
formulation for small
lems.

r.i,f.?ffilf-fflffiiH
[lnl*ll,'*'ruilTiffi*'

General
strains,

l. Robert D.cook, David S.Malkus, Micheal E.plesh
applications of finite element analysis, +".Altio",2. K. J. Bathe, Finite Element procedures, prentice_
New Delhi,t996

1. O. C. Zienkiewicz and,R. L. Taylor, Finite Elemen
Mechanics, 5th edition, Butterwtrth_Heinemann, O2. J. C. Simo and T. J. R. Hughes, Computational Ine
York, Inc., New york, 199g

3. T. Belytschko and W. K. Liu and B. Moran, Nonlin
Continua and Structures, John Wiley & Sons I,tJ. I

PR



cBrr (A)

cBrr (A)
202r-22

20M8E113

Instruction
Duration of SEE
SEE

CXE

Credits

With Effe* from theA

DIGITAL MANUF'ACTURING AND
(programme Elective _ V)

3L
3 Hours

60M
40

3

202A - 202t

with t fro the Academic year

DEST

and its potential in

ve manufacturing

ufacturing
systems in

digi

icY

Objectives: To make the students to learn the1. FE formulation for isoparametric elements.
2. Validation of isoparametric elements.
3. Parameters to be checked to get solution.
4. Formulation of curved shells.
5. Formulation of non_linear problems.

outcomes: At the end of the course, the sfudents are able
1. Understand the concept of digital manufacturing, t

modern manufacturing process.

2. Design and manufacfure sophisticated parts using
including metal-based additive manufacturing.

Implement and manage digital factory by adopting v
Analyse the role of product life cycle and datata

J.

4.

manufacturing systems.
5. Understand. the concepts of digital design

manufacturing

UNIT _ I
rntroduction to digitar manufacturing: Definition o
operation Mode and Architecture of Digital Manufactu
manufacfuring careers, Advantages of digital manufactu.
sharing in the digital thread, Multiple .rganizations in

in

gS
and
man

manufacturing,
tem, Impact on
ign, Information

process.

PRO4 ,k**rtt1,fttifr
L,lioet, n*Wf"Ulli'o*u'10

per wpek



CBIT (A) 
With Effect from rhe AcIntroduction to Industry 4.0, Case,roOy of car manufac

ic Year 2020 - Z0Zl
by Bosch

I hardware and software

capabilities of commercial

, Reverse engineering

Scope, Methods and Tools
imulation, case study on a

Subtractive manufacturing: Basic architecture, Con

1.]:11*ohs, Sculprured sirface machining.
Additive Manufacturing: Basics, Hardware detailsand
systems, planning of material addition, Rapid tooling solut

UNIT _ II

UNIT _ III

Biscuit factory.

UI{IT _IV
Product database
Manufacturing data
(sensors, trackers)

UNIT _ V

Rev_erse engineering: Need, Reverse engineering
hardware and software, Geometric modef a.rr".fop_"it.
Digitat facto rv and virtual m an ufail;;; -irir"t".,r",

y::i.,1r"^Yrtual Manufacturing, B enefi ts, firtual facrory

Product life cycle management: Introduction, Types ofcycle management (pLM) systems, integrated 
" 
info.m

lifecycle, Features o-f pLM'sysiem, system architecture,
Functionality of the pLM Systems.

management systems: Types, Ma t information
preparation, Shop-floor control, Au atic identification

t Data, Product life
on systems in product
uct information models,

system,
systems

solids, Digital twins,

from point cloud and

' Z.Zhou,S.Xie, D. Chen,

- Theory and practice,,,

Lifecycle Management,,,

neering- An Industrial

ligital design: Geometrical design of curves, Surfaces
Digital threads and Files format 1Sff, AMF, :naf;.
Shape digitization: 3D object'scanning, iriiJ
tessellated data, downstream applications.

Text Books:
1. Fundamentars of Digital Manufacturing science,

Springer, 2012.
2. Ibrahim Zejd and Sivasubramanian R, .,CAD/C

Tata McGraw Hill Education,Z0ll.
3. Antti Saakswori and Anselmilmmonen, ,.product

Springer, 2004.

Suggested Reading:
1. Vinesh Raja and Kiran J Fernandes, .,Reverse

Perspective", Springer-Verlag, 2008.

ffi
i\ill'si*sav

g$



cBrT (A)

cBrr (A)
2021-22

20ME8114

Instruction
Duration of SEE
SEE

CTE

Credits

UNIT - I

With Effect from the Aca mic Year 2020 - Z02l

with E from the Academic year

Objectives: To make the students to learn the

1 lasic concepts of product design and process planni
? Reliability, IpR and value analysis.
3 Concepfual design rules for f-ew manufacturing tec

i |T:i"--tcal principles and advanced productlvity
5. Role of computers in design and manufacturing.

PRODUCT DESIGN AND PROCESS
(programme Elective _ V)

3L
3 Hours

60
q

IJ

M
Mar

NING

per week

niques.

ng.
hniques.

iques.

of a right product, Essential
of new ideas for products,

Flow chart, Qualificationr;
, Value of appearance,

Curve, Reliability systems,

Trademarks and copyrights.

Product Design and process Design Functions: Serecti
factors of product design, Morphology of design, Sour<
Evaluation of new product ideas, product innovaii,on procec
of product design engineer, criteria for success/failure of a
Colours and laws of appearance

,*ffi
UNIT.II
New Product Development: product reliability,
Marrufacturi n g rel i abi I ity and qual ity contro l,

outcomes: At the end of the course, student will be able to1. Design and process of a product.
2. lmplement reliability techniques, IpR and value en53. Understand and develop appropriate manutacturing

1 Implement Ergonomical corrcepts and productivity
5. Use computers in product design and process planr

Patents: Definitions, Classes of



sis, Break even analysis charts,
and techniques, procedures of

mic Year Z02A -2021
of a product, Costiing methods,

and finish obtainable, process
Various Manufacturing processes: Degree of accurac

:Tflt],{ :tldj".., Methods of improving tolera"";;;
Forging, Machining, Sheet metal unO wetO]rg, phy;ili
and. their importance on products, Selection"of ti;;,design.

UI{IT- III

UNIT .IV

Text Books:
l. B.W. Niebel and A.B. Draper., product Design and
_ G.3y Hill, Kogalkusha Ltd., Tokyo, 1974.
2. A.K. Chitale and Gupta, R.C., product Design and

Delhi, 2004.

Suggested Reading:
1. M Mahajan., Industrial Engineering and productio

& Co.,2000.
2. Bhaskaran Gopalakrishnan, product Design and

Hall, New yoik, lgg4.

rduct design rules for casting,
perties of engineering materials
bber and ceramics for product

e of nraintenance, Ergonomic
of controls, Man-maohine
e, Advanced techniques fbr

manufacturing, Creation of
, Communication networl<,
product design and process,
on control.

Process Engineering, Mc

facturing, PHI, New

Management, Dhanpath Rai

Planning, Chapman and

design, Quality function development, Rapid protoijf ing.
odern approaches to product

UNIT - V

Industrial Ergonomics: Man_machine considerations, Er

:-"fl,::iili:t l" product desisn, Anthropom"t.y, n"riinfbrmation ex change, proc 
e s s sf, e et d;t;ii .Ir"J'irr.ir' i*p

higher productivity, Just-in-time and Kanbun ifrrl*,

Role 
^of Computer in product Design: Management

manufacturing data base, computer Integratecl M"anufaci
Production flow analysis, Group TechnolJgy, Co.nfut.,
Planning, Integrating product design, Manufacture and nr

.llll$ll;*

cBrr (A)

value analysis, Cost reduction, .ui.-iui #;ilJ*



cBrT (A)

cBrr (A)
2021-22

20cEO I 0 1

Instruction
Duration of SEE
SEE

CIE

Credits

Objectives:

COST MANAGEMENT OF ENGINEERIN
(Open Elecive)

With Effect from rhe Year2020 -2021

with E from the Academic year

PROJECTS

3L
3 Hours

60
q

aJ

per week

f Project management.

,ing and scheduling.

antitative techniques for

of project
management.

and PERT

edulingusing various

ing network diagrams.
ntitative techniques

l ' To enable the students to understand the concepts r

? To provide knowledge on concepts of project plan

iir"r'i"lir;;;;
4. To provide adequate knowledge to the students r

management and to provide a basic platform on
cost management.

outcomes: At the end of the course, student will be able to
1. Acquire in-depth knowledge about the concept

management and understand the principles of prqe
2. Determine the critical path of a typical project rrirrg

techniques.

3. Prepare a work break down plan and perform linear
methods.

Solve problems of resource scheduling and leveling
L,earn the. concepts of budg etary control and apply !

Analysis

Costing-variance Analysis
Recourse Management

5. To train the students with the concepts of B Control for cost

4.

5.

LNIT. I:

for optimizing project cost.

ffi*
'ffiH,l$l$'**'*'



ic Year 2020 - 2021
:n!s, Stakeholders, Roles,
of project management,

UNIT-II:

, Arganization, roles and
ng, Staffing, Scheduling

,ject planning, defining
ation. Work break down

f Balance (LOB), their

concepts in decision-
t and Opportunity cost.

ion of a Database for
g, Time cost tradeoff-

cost, Project direct and

PERT' Network representation, network analysis-forward
eduling methods: CpM,

backward passes.

UNIT-III:

fr9j91t Planning and Scheduling: Introduction for
activities and their interdependency,lime and resourco estructure' Linear.scheduring methods-bar charts, LineIimitations. Principres, definitions of network-based sc

Project Monitoring and cost Anarysis: introductior
making; Relevant cost, Differential iost, Incremental
Objectives of a Costing System; Inventory valuation;
operational control; provision of data foi Decision-M
Crashing project schedules, its impact on time on time,
indirect costs.

Resources Management and Costing-Variance Analyr
Resource Planning, Resource scheduring and revering, Total
Theory of constraints. Activity-Based cost Managelent,
Score Card and Value-Chain Analysis
standard costing and variance Anarysis: pricing strategie
costing, Lit-e Cycle Costing, Costing of servile sector

UNIT- IV:

Material Requirement

{.NIT- V:
Budgetary control: Flexible Budgets; performance buc
Measurement of Divisional profitability pricing decisions i

2. Charles T. Horngren and George Foster., Adv

Quantitative techniques for cost management: Linear
Transportation Assignment problems, simulation, Learning

Text Books:

1. Charles T Horngren., Cost Accounting A Manage
edition, Pearson Education, 2012,

: Planning, Enterprise
ity Management and

h Marking; Balanced

: Pareto Analysis, Target
Just-in-time approach,

; Zero-based budgets,
luding transfer pricing.

irg, PERT/CPM,
Theory.

rl Emphasis, 14th

Management
Accounting, 6th revised edition, prentice Hall,

cBrr (A)
With Effect from the

I::i.l,Y,fagement: Introduction ro project

*nf:.*,11l.,J rr g r,,nrttonui 
" 

* r r,i"rlr,,J r,' *'.#
"o^ll^"1:y: :,,?ll 

proj e c t 
'" 

un usL il;;,# i.;j .,,;
:::fTillriti e s, concepts 

"i pGt i;i;;;1,,s,'r",,
and controlling.



I

cBrr (A)
Suggested Reading:

With Effect from the Year 2020 - Z}Zt

nt; Planning,
ion,20A4.

Theory and
ia,2015.

Robert S Kaplan and Anthony A.Atkinson,
Accounting, 2nd edition, pearson ,1996.

k
Kumar Neeraj Jha., Construction project ManiPractice, 2nd edition, pearson Education



cBrr (A)

cBrr (A)
202t-22

20EEO 1 0 1

Instruction
Duration of SEE
SEE

CIE

Credits

3LH
3 Hours

per week

from waste

fuel, Agro based, Forest
Incinerators, Gasifiers,

of charcoal, Methods,
gases, Yields and

ft and updraft gasifiers,

Gasifier bumer

With Effect from the A ic Year 2020 - 2021

with E from the Academic year

WASTE TO ENERGY
(Open Elective)

60 Ma
40M

3

Objectives:
L To know the various forms of waste2' To understand the processes of Biomass pyrolysis.
3. To learn the techniq*e of Biomass combustion.

outcomes: At the end of the course, student will be abre to
1. understand the concept of conservation of waste
2. Identify the different forms ofwastage
3. Chose the best way for conservation to produce en
4. Explore the ways and means of combustion of bio
5. Develop a hearthy environment for the mankind

LNIT - I
Introduction to Energy from waste: classification of waste
residue, Industrial waste, MSW, Conversion devices,
Digestors

LINIT - II
Biomass Pyrolysis: pyrolysis, Types, Slow, Fast, Manufac
Yields and application, Manufacture of pyrolytic oils
applications.

UNIT _ III
Biomass Gasification: Gasifiers, Fixed bed system, Dow
Fluidized bed gasifiers, Design, Construction and (
arrangement for thennal heating, Gasifier-engine arra



CBIT (A) 
With Effect from theAcadEquilibrium and kinetic consideration in gurine, ;p;ruiion.

mic Year 202A - ZA2l

lahs, Types, Some exotic
Fluidizedbed

of all the above biomass

ition), Biogas plant
constructional ftatures,

or1 processes, Thermo
ification, Pyrolysis and
, Types of biogas plants,
production, Urban waste

Biomass Combustion: Biomass stoves, Improvecl chu

*:f:: ixed 
bed combustors, Types, rnclined grate

combustors, Design, Construction und operation,
combustors.

TNIT_IV

UNIT - V
Biogas: Properties of biogas (Calorific value and co

f*:Iry .* status., Bio exergy system, Design onr
Biomass resources and their classification, BiomurJ ron
chemical conversion, Direct combustion, Biomass g6(liquefaction, Biochemical conversion, Anaerobic digestio
Applications, Alcohol production from biomass, Bio"dieservurvu rI\Jur uIUIIrass, IJlo olese
to energy conversion, Biomass energy programme in India.

Text Books:
1. V.Ashok.,NonConventional Energy, Desai, Wiley
2. K.C. Khandelwal and S.S. Mahdi., Biogas Techrut

tern Ltd., 1990.

-APractical Hand

RrblishingCo. Pvt.

nversion and

Book, Vol. I & II, ThhMcGraw Hill publishing
. Ltd., lgg3.

Suggested Readings:
1. D.S. Challal., Food, Feed andFuel from Biomass, IB

Ltd.,lggl.
2. C. Y. WereKo-Brobby and E. B. Hagan, Biomass

Technology, John Wiley & Sons, 1996.

k
$',,""
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cBrr (A)
2021-22

20cso101

Instruction

Duration of SEE
SEE

CIE

Credits

BUSINESS ANALYTICS
(Open Elective)

3L
3 Hours

60

40

3

per week

alytics and applications.
predictive, prescriptive

rious data mining,

students will be able to
terms of analytical

s to business problems

tive methods and

I methods and

Less analytics, Need and
Predictive, Prescriptive
social media analytics,

king, Chatlenges in data

measurement

With Effect from the A mic Year 2020 - 2021

with E from the Academic year

Course Objectives: The objectives of this course are
l ' understanding the basic concepts of business ar2' study various business analytics methods includin

and prescriptive analytics.
3' Prepare the students to moder business data using

decision making methods.

course outcomes: on Successfur completion of the courst
l ' Identify and describe complex iusiness problems i

models.
2. Apply appropriate analytical methods to find sol

that achieve stated objectives.
3.

4.
Interpret various metrics, measures used in busi
Illustrate various descriptive, predictive and p...rri
techniques.

5. Model the business data using various business ana
techniques.

6. create viable solutions to decision making problem

LTNIT.I
Introduction to Business Analytics: Introcluction to busi
science of data driven decision making, Descriptive,
analytics and techniques, Big data ,nulyti.s, Web anr
Machine learning algorithms, framework for decision m
driven decision making and future.

UNIT-II
Descriptive Analytics: fntroduction, Data types antl Types

:Ri&fr$,*t$t'rs:'

analytics.



CBIT (A) 
With Effect from theAcad

scales, Population and samples, Measures of ceniratand quadrille, Measures of variation, Measures
visualization.

{.NIT.III
Forecasting Techniques: Introduction, time_seriesforecasting accuracJ, moving average method, sin;Holt's method, Holt-Winter Lodel, Croston,s {o.;:
model for rbrecasting, Auto regression moders, auto-r

Year2020 -2AZt
ency, Percentile, Decile

f shape skewness, Data

data and components,
exponential smoothing,
ng method, regression

ve moving process,

tree, Splitting criteria,
Distance and similaritv

.-Means and hierarchical
and LP model building.

a Vs Six-Sigma process,

s, lst Edition, 2017.
Christopher M. Starkey,

s with SAS, Associate

Analytics - Data

Decision Trees: CHAID, Classification and regressio
Ensemble and method and rand,m forest, crriterinr
measures used in clustering, Clustering algorithms, Ir
algorithms, Prescriptive anaiytics, Lineai p.ig.u.*irg

ARIMA, Theil,s coefficient.

UNIT-IV

INIT.V

Business

DPMO, Yield, Sigma score, DMAIC methodology', Si* S
s, Six sigma measures,

a toolbox

Text Books:

Six Sigma: Introduction, Introduction, Origin, 3-Sig
9g* of poor quality, Sigma score, Indust{ applica

1. U. Dinesh Kumar, Data Analytics, Wiley publicat
2. Marc J. Schniederjans, Dara G. Schnieierlans an

Analytics Principles, Concepts and Appticatio
Publishers, 2015.

Suggested Reading:
l. S. Christian Albright and Wayne L. Winston,

Analysis and
Decision Making, Sth Edition, Cengage, 201S.

Web Resources:

I. https://onlinecourses.npter.ac.in/nocrg-mgl r/prev
2, https://nptel.ac.in/courses/l l0l0S0g9/

:ffi
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20ME Cl10

Instruction
DurationofSEE
SEE

CIE

Credits

With Effect from the Acad{mic year 2020 _ 20Zt

With Effect from the Academic year

INDUSTRIAL PROJECT / DISSERTATION PHASE - I

20 flours per week

iT [arrs
Outcomes: At the end of the colrrse:

1. Sfiujents will be exposed to serf-leaming varioustopics.
2' Students will learn to survey the literature such as books, national/ international

refereed journals and contact resource persons fbr the selectecl topic of research,.3. sturdents will rearn to write technical reports.
4' Students r'vill develop oral and written comnrunication skills to present.
5' Snrdent will defbncl their work in front of technically qualified audience.

Guidelines:

l ' The Project work will preferably be a problem with research potential and shouldinvolve scientific research, design, generation/collection and analysis of data,
deterrniningsolutionandmustpreferablybring out the individual contribution.2' Seminar should be based on the area in which the candidate has und.ertaken
the dissertationwork.

3 ' The CIE shall include reviews and thepreparation ofreport consisting of a detaile,cproblem statement ancl a literature review.
4' The preliminary results (if available) of the problem may also be cliscussed

in the report.
5' The work has to be presentecl in front of the committee consists of Heacl,

chairperson-B o s, s upervisor anct proj e c t coorcl inator.
6' The candidate has to be in regttlar contact with his supervisor and the topic of

dissertation must be rr.rutually clecided by the guide and student.



cBrT (A)
With Effect from the A Year2020 -2OZl

Note: Department committee has to assess th. p.og..il? student for every two weeks.

ffi

Guidelines for awarding marks in cIE (continuous Inte IEvaluation): Max. Marks: I

Evaluation by Max. Marks Evaluation Cri ria lPararneter

Supervisor
Project Status / eview(s)

Department
Committee

Relevance of t

PPT Preparati

Presentation(s)

Question and An
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cBrT (A)
2021-22

20MEC111

Instruction
DurationofSEE
SEE

CIE

Credits

Outcomes:

1.

At the end of the course:

With Effect from the Ac ic Year 20ZA -Z\Zt

with t from the Academic year

INDUSTRIAL PROJECT / DISSERTAT N PHASE - II

32

Mva-

t00
100

16

ours per week
oce

I techniques and will be
lytical tools.

an experimental set up/

environment or in an

2.

a
J.

Students will be able to use different experimen
able to use different software/ computational/an
Students will be able to design and develop
equipment/test rig.
Students will be able to conduct tests on existin set upsiequiprnents and
draw logical conclusions from the results after a yzing them.

4. Students will be able to either work in a resea
industrial environment.

5. Sfudents will be conversant
to present and convince
community.

Guidelines:

with technical writing and will be able
their topic of s to the engineering

I . It is a continuation ofproject work started in ester IIL2. The student has to submit the report in pre ibed fbrmat and also
present a seminar.

3. The dissertation should be presented in sta
the department.

fbrmat as provided by

The candidate has to prepare a detailed t repoft consisting of
'nt, literature review,introduction of the problem, problem sta

objectives of the work, methorlology (
details as the case may be) of solution and resul

5. The report mnst bring out the conclnsions

4.

scope for the study. k has to be

I set up or numerical



cBrr (A)

6.

examiners paner .*'[1ff':?']tT;

guide.

internal examiner (HoD and BoS Chair pers
The candidate has to be in regular con

ic Year 2020 - Z0Zl
external examiner, an

)guide/co-guide.
with his/her guide/co-

Guidelines forawardingmarks in CIE (Continuous In I Evaluation): Max. Marks:

Max. Marks Evaluation Criteria / Parameter

Departmen
Review

Committee

Review 2

Final presentatiorr with the
standard format

raft copy of the report

Submission of the repoft in

Supervisor

Regularity and punctuality

York Progress

Quality of the work which
publications

ay lead to

Analytical / Programming /
Preparation

Report preparation in a sta































































































































cBrr (A)
cBrr (A)
Year 20Zl-Zz

20ME E2t2

AICTE Model Cuniculum with
wi

(Programme Elective - V)

Instruction
Duration of SEE
SEE

CIE

Credits

Outcomes: At the end of the course, sfudent willl' understand the concepts of errors in measurement

effect from theAy
Effect from the

LINIT - I

LNIT - II
Temperature Measurement:

Pyrometers
Thermal Analysis Techniques:

LINIT.III
Fluid pressure measurement:

per week

able to

instruments.

t system, Signal
methods of correction,

Propagation o
of experiments.

Liquid-in-glass,

Hr

H
Mr

3L
a
J

60

40

2. Recognize different techniques of temperature m,3 Manage with different p.essure and flow measuri4. Understand working of radiation measuring equi5' Familiarize with advanced measurement techniqr

Basics of Measurements: Introduction, General n

*"-: diagram of measurement system, Inputs and t
Presentation of experimental dar-, Errois in
errors, Uncertainty analysis, Regression analysis,

''1 
,,t:--

.r\"r "" '

--

,^rt-

2020 -

i"+$'

concentration, Reaction rates, Flame visualization,
Particula te size measurements.

EXPERIMENTAL METHODS IN ENGINEERING

species diagnostics,
combustion: Species

7



CBIT (A) AICTE Moder curricurum with effect from theAyFIow measurements: lndustrial flor., lr,AOorr+ia^ r^--: -calibration, 2d/3d flow measurement and

meter, Flow vi

TINIT.IV
Thermal and Transport property Measurement:

composition
Nuclear and Thermal Radiation Measuremen

2020 -

Pearson publications,

w Hill publications,

, Tata McGraw Hill

ion Devices and

3rd Edition,

rrs*:$

TINIT . V
Advancement in measurements:

Text Books:
1. Thomas G Beckwith., Mechanical M

2007.
2. Ernest O Doebelin., Measurement systems, Tata

2006.

Suggested Reading:
1. J P Holman., Experimental Methods for

publications, 2004.
C.S. Raman, G.R. Sharma and V.S.V. Mani., I
Systems, 2nd Edition, Tata McGraw-Hill., 2OOl.
A.S. Morris., Principles of Measurements and
Butterworth-Heinemann, 200 1 .

2.

3.

,*-{il..q-$ffi.$$$l1

measurement,

, Ultrasonic flor,v
Liquids

ivity, Vi , Humidity and gas

Nuclear radiation ancl

Solar radiation measurements.

hydraulic contro llers, Electronic control lers

of thermal



cBrT (A)

cBrT (A)
Year 2021-22

20ME E2t3

Instruction
Duration of SEE
SEE

CIE
Credits

UNIT - 1:

Fluid Power

applications
Fluids for H

AICTE Model Curriculum with

outcomes: After studying this course, students will
1. Identiff and analyze the functional reoui

(Programme Elective - V)

3L
3H

60
40

,,
J

through

wi Effect from the

able to:

transmission system for a given application.
2' visualize how a hydraulic/pneumatic circuit wi

function.

3. Design an appropriate hydraulic or
combination circuit rike electro-hydraurics,
given application.

4. Select and size the different components of the circuit.
5. Develop a comprehensive circuit di by

components selected for the given application.

raulic

Fluid
ification of fil

-

ffect from the Ay 2020 -

per week

of a fluid

I work to accomplish

pneumatic circuit
electro-pneumatics for

filters, Strainers,

r*t;$.::$

FLUID POWER S

the

Heat exchangers.



cBrr (A)
UNIT _ II:

AICTE Model curriculum with effect from theAy 2ozo -2a2r
Pumps: crassification of pumps, pumping theory of positive displacementpumps, construction and woikirg of gJu. pumps, vane pumps, pistonpumps, Pump performance characteristics, iu*p selection factorsAccumulators: Types., working of various types of accumuratorsActuators: classification, working of ,,.arious types of hydraulic cylinders(actuators).

UNIT _ III:
components of Hydraulic circuit: classification of control valves,Directional control valves, Symbolic ..pr.r.riation, Constructional featuresof poppet check valve, Pilot operated directional control valve, Shuttle valve,Sliding spool varve, pressure proportional control r,.alves, Types, pressure
relief valve and pilot operated pressure control valve, silencers, Flow control
y3lv_es, compensated and non-compensated flow control valvesHydraulic circuit Design: contiol of single and double acting hydrauliccylinders, Regenerative cylinder circuit, ca[ulation of cylinder size, Meter-in and meter-out circuits, pump unloading circuit, Double pump hydrauriccircuit, counter balance valve applicalon circuit, Hydraulic cylindersequencing circuits

UNIT - IV:
Introduction to pneumatic Systems, choice of working medium.Advantages, Limitations, Apprications, Structure of a pneumatic powersystem, Production of compressed air, working or vuriirs types of aircompressors, Fluid conditioners, Air filters, Air iry.rr, Lubricators and airpressure regulator.
Pneumatic Actuators: Linear cylinders, Classification, Working, Seals, Endposition cushioning, Rodless cylinders and advantages
Pneumatic Control Valves: Classification, Directional control valves such
as poppet, Suspended seat type slide valve, Non retum valves, Check valve,
Quick exhaust valve and time delay valve

UNIT _ V:
Simple Pneumatic Control: Direct and indirect actuation of pneumatic
cylinders, Flow control valve, Speed control of cylinders using flow control
valves, Supply air throttling and exhaust air throttling.
Signal Processing Elements: Use of Logic gates - oR and AND gates in
pneumatic applications, Practicalexamples invoiving the use of logic gut-.r.



Text Books:

McGraw-Hill, New Delhi, 2005

Suggested Reading:
l. Andrew Par, Hydraulics and pneumatics, Jaico l
2. Thomson, Introduction to Fluid power, prentcie
3. John Watton, Fundamentds of Fluid power

press, 2012.

1. Anthony Esposito., Fluid power with applications,
2. Majumdar S.R., pneumatic systems _ principl

t from theAy 2020 -I diagrams,
control action,

Pearson edition, 2OIl.
and Maintenance,

House, 2005.
1,2004

, Cambridge Universi

's**2,

---

directional contror valves, c ontrol circuit f". ;;;;;;"r,i*' r;i,T::t:



cBrT (A)
cBrr (A)
Year 2021-22

aONIE E2I4

Instruction
Duration of SEE
SEE

CIE

Credits

Spark Ignition Engines:

UNIT - II
Compression

AICTE Model Cunioulum with
wi

(Programme Elective - V)

3L
3H

60

40
aJ

per week

arks

ues of various pollutants

liquid and gaseous fuels

ver, Contribution of

Outcomes: At the end of the course, a student wi

from IC engines.

5. understand the significance of various arternati
in IC engines

LINIT - I
Introduction to IC Engines: IC engine as a prime
engines for global warming and green house effect.

IC

Ignition Engines:

rffect from the Ay 2020 _2021
Effect from the Academic

Understand the phenomenon of combustion
turbocharging and supercharging

I be able to

combustion phenomenon in SI engine.
prime mover and the

in CI engine along with

Understand the formation of different in IC engines and their
effect on environment and human beings.

3.

4.

and abnormal), Factors affbcting tlame speed,
Octane number, Carburetion and fuel injection
of combustion chambers, performance of leaded and unleaded petrol

q.\

s

chamber, Types of combustion chambers, Effect of sipercharging



cBrT (A) AICTE Model Curriculum with ffect from the Ay 2020 _ 2b2t

LINIT. III
Pollutant emissions lrom IC of pollutants, Effect

Mechanism of formation of pollu

I.INIT - IV
Measurement of engine emissions_NDlR and ID techniques,

air injection, pCV system, Emission norrns, RO and Bharat stagenofins.

IINIT. V
Alternative Fuers: Need for alternative fuers,
of good alternative fuel, Liquid and Gaseo

irable characteristics

stage methods, LpG, CI.{G, Bio gas, Hydrogr
emission characteristics with above 

-alternaiive 
fu

performance and

Text Books:
1. J.B. Heywood, Internal Combustion Engine F

2018

2. Obert, E.F., Internal Combustion
International Text Book

and Air Pollution,

Publishers, 1983.

Suggested Reading:
1. C.R.Ferguson, A.T. Kirpatrick, IC Engines : Appli

publications, 2015
2. Gill P.W, Fundamentals of Internal Combustion

publishing Co Pvt Ltd, ZO07.
gines, Oxford and IBH

ls, McGraw Hill Co.,

Thermosciences, Wiley

,,-]

'x,g-
--r-r."&0rr[q\NiN,r\'"6\rs'J;W

' ,+.$\\

Engines, Alcohols, Manufacturing of Methanol, E
Vegetahle nils glnrl .'-ro-rr{:^^*,,*i--- ^r1^: - r: r r .

fuels for SI and CI
Ethanol and Butanol,

for SI and CI



CBIT (A) AICTE Model Curiculum with3. B.P. pundir, Engine p-irrlonu r*Ju_""tur,
Narosa publishing House, 2017

effect from the Ay 202A _202t
and advances in control,

k



cBrT (A)

cBrr (A)
202t-22

20cEo I 0 I

Instruction
Duration of SEE
SEE

CIE
Credits

Objectives:

(Open Elective)

3L
3 Hours

60M

1. To enable the students to understand the concepts

?. :, provicle knowleclge on concepts of project plar

Costing-variance Analysis
5. To train the students with

management and to provide
cost management.

3. To create an awaren.r, o, project Monitoring and
4. To provide adequate knowleJge to the students

AICTE Model Curriculum with effect from the Ay 2020 *2021

with t from the Academic year

per week

q
J

f Project management.
ing and scheduling.
ost Analysis

Recourse Management

the concepts of Control for cost
a basic platform on ntitative techniques for

outcomes: At the end of the course, student will be able to
l. Acquire in-depth knowledge about the concepr

and understand the principles of projectmanagemer
2. Determine the critical path of a typical project using

techniques.
3. Prepare a work break down plan and perform linear

methods.

Solve problems of resource scheduling and leveling
Learn the.concepts of budgetary control and apply q

4.

5.

for optirnizing proj ect cost.

of project management

M and PERT

lingusing various

using network diagrams.

ntitative techniques

m'

PROJECTS

%-



cBrT (A)
responsibilities, Concepts
and controlling.

AICTE Model Curuiculum with
of project planning, Ivloniti

from the AY 2020 -
Staffing, Schedulitr8,

LTNIT-II:
Project Planning and Scheduling:

TINIT-III:
Project Monitoring and Cost Analysis:

nventory valuation; ion of a Database; Provision of data for Decision-M
Crashing project schedules, its impact on time on time,
costs.

Project direct and indirect

UNIT- IV:

: Planning, Enterprise

: Pareto Analysis, Target

Requirement
ime approach, Material

TINIT- V:
Budgetary Control:

PERT/CPM,

Resources Management and Costing-Variance t

*: :.:T. : "nli*,:*, l.'?*:.. s crredut ing 
"and 

I eve ling,

standard costing and varianceAnarysis: pricing strategie
costing, Litb cycle costing, costing of service ,..-to.. Just-i

flg, Time cost tradeoff-

Quantitative techniques for cost management: Linear
Transportation Assignment probrems, Simulation, Learning

Text Books:

l. Charles T Horngren., Cost Accounting A Mana
edition, Pearson Education , Z0lZ,

Suggested Reading:

1. K. K Chitkara., Construction project

I Emphasis, 14th

2. Charles T. Horngren and George Foster., Ad Management
Accounting, 6th revised edition, prentice Hall,

,q

\h\

soo'ffi
t$i'**

7.

ing, scheduling

,A- n f111 ",

Theory.



ffect from rheAy 2020 -
Theory and Practice

t2l
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cBrT (A)
2021-22

20EEO101

AICTE Model Cumiculum with effect from rhe Ay 2020 _2021

3L
3 Hours

60M
q

Objectives:
t. To know the various forms of waste2' To undersJand the processes of Biomass pyrolysis.
3. To learn the technique of Biomass ComUrrrtion.

outcomes: At the end of the course, student will be abre to
l. understand the concept of conservation of waste

Instruction
Duration of SEE
SEE

CIE

Credits

Introduction to Energy from Waste:

LNIT _ II
Biomass Pyrotysis:

;ffi
I.]NIT _ III
Biomass Gasification:

with t from the Academic year

per week

fiom waste

, Gasifiers,

Equilibrium

a

2. Identiff the different forms ofwastage
3. Chose the best way for conservation to procluce
4. Explore the ways and means of combustion of bi
5. Develop a healthy environment for the mankind

UNIT .I

,.]6'tt1- //' ,, i.r-rFrE-

:Hifo*i';stt):H$5j,*l,u$1$ffi*u.

inetic consideration in gasifier operation.

WASTE TO ENERGY
(Open Elective)

Digestors



cBrT (A)

UNIT_IV

AICTE Model Curiculum with

Biomass Combustion:

UNIT _ V

resources and their classification"&io-^o* oi;

r \rv\^r(l lJruuucllon rom btomass, Bio diesel
conversion, Biomass energyprogramme in India.

effect from rhe Ay 2020 _2A21

Biogas: Properties of biogas (Calorific value and rtechnology and status, Bio energy system, Design and con

Text Books:

Book, Vol. I & II, TdaMcGraw Hilt fuUfisfring

Suggested RearJings:
1. D.S. Challal., Foocl, FeedanclFuel fromBiomass,

1991.

2. C. Y. WereKo-Brobby and E. B. Hagan, Biomass
Technology, John Wiley& Sons, 1996.

mposition), Biogas plant
ional features, Biomass

producti , Urban waste to energy

;ern Ltd., 1990.

ogy-APractical Hand
. Lrd., I983.

Publishing Co. pw. Ltd.,

version and

1. V.Ashok.,NorConventional Energy, Desai, Wiley2. K.C. Khandelwaland S.S. Mahdi.,Biogas Techno

,M
'irl['itt"'

Design,constnrctionand"ps*ii"r,op;;;;";;r,;:X;l#ilff 
:fl:Lrr"#box:l

and liquetbction,
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20csol01

Instruction
Duration of SEE
SEE

CIE

Credits

AICTE Model Curiculum with
with E

(Open Elective)

3L
3 Hours

ffi
q

3

effeot from the Ay 2020 _2021
fect from the Academic yeai

course outcomes: on Successful completion of the course,l. Identi0r and describe complex busines, p.oUi"_, i
models.

Course Objectives: The objectives of this course are

Apply appropriate analytical methods to find soluti
that achieve stated objectives.
Interpret various metrics, measures used in businesr
Illustrate various descriptive, predictive and prescri

per week

tics and applications.
predictive, prescriptive

s data mining,

ts will be able to
terms of analytical

to business problems

analytics.
ive methods and

methods and

driven decision making

Types of measurement

2.

3.

4.

LNIT.I
lntroduction to
science of data

techniques.
5. Model the business data using various business

techniques.
6. Create viable solutions to decision making probl

Business Analytics: lntroduction to ss analytics, Need
driven decision making,

Challenges in

I.INIT.II

2. Study various business analytics methods
and prescriptive analytics.

3. Prepare the students to model business data using
decision making methods.

and future.



Forecasting Techniques: Introduction, time_series data

,#:::l T:IiT average 
_rnethod, singte .*pon.n1iJ ,o

cBrT (A)

I-INIT.III

UNIT-IV

LINIT-V

AICTE Model Curiculum with effect theAY 2020 -

ponents, forecasti

Decision Trees: CHAID, Classification ancl regression
and method and random forest^ Chrsterino T)iaro-^o

Linear programming and model building.

Six Sigma: Introduction, Introduction, Origin,*d
poor quality,.fihffi Indusrry applicatioffil
Sigrna score, DMAIC methodology, Six Sigma tootUo*

Text Books:

1. U. Dinesh Kurnar, Data Analytics, Wiley publicati
2. Marc J. Schniederjans, Dara G. Schniederjans a

Business

Analytics principles, Concepts and Applications with
2015.

Suggested Reading:
l. S. Christian Albright and Wayne L. Winston,

Analysis and

Decision Making, 5th Edition, Cengage, 2015.

Web Resources:

1. https://onlinecourses.nptel.ac.in/nocl g_mgl l/p
2. https://nptel.ac.in/courses/1 1010S0g9/

tion,2017.

M.S

Publi

ffi

criteria, Ensemb

chd

SAS,

1t01

;$i'\$'

ness Analytics - Data
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Instruction

DurationofSEE
SEE

CIE

Credits

AICTE Model cuniculum with effect from theAy 2020 -202r

With Ef'fect from the Academic year

INDUSTRIAL PROJT]CT / DISSERTATION PHASE - I

20_ Hours per week

100 Marks
10

Outcomes: At the end of the course:
1. students w,r be exposed to self--learning various topics.2' Shrdents will learn to snruey the literature such as books, nationali internatirc,alrefereed journals ancl contact resource persons for the selected topic of researclL.3. Sftldents will learn to write technical reports.
4' Students will develop oral and written communication skills to present.5' student will defbnd their work in liont oftechnically qualified auclience.

Guidelines:

l ' The Project work will preferably be a problem with research potential and shouldinvolve scientific research, design, generation/collection and analysis of dala,determiningsolutionandmustpref-erablybring out the indivi6ual contribution.2' seminar shoulcl be based onih" u."o in which the candidate has undertakenthe disseftationwork.
3 ' The ctE shall include reviews and the preparation of'report consisting of a cletaileclproblern statement and a literatureieview.
4' The preliminary results (ifavailable) ofthe problem may also be discussed inthe reporl.
5' The work has to be presented in front of the cornmittee consists of Heari,chairperson-B o s, supervi sor and proj ect c oordinator.6' The candidate has to be in regular contact with his supervisor and the topic 'fdissertation must be mutually decided by the guide a,d student.



CBIT (A AT(aTtr l\f^"t^I rr-
effect l

.^I I]--^

fu4Y 2020 _
lvuer Lufnoulum wlth

Guidelines forawardingmarks in C IE (Continuous Inter ,^+]^-.t. r

Evaluation by

T-
I
I

I Evaluation CrirMax. Marks eria / I arameter

Supervisor
30 Project Status / I e.rior,, s)

20 Report

Department

Committee

10 Relevance of tht Topic
10 PPT Preparation s)

10 Presentation(s)

t0 Question and Ar SWCTS

10 Report Preparati )n
I\I T\uvpdr trrrcnr commlffee has to asse ss the progress of shlder

q

,$$tr

for every two

'6-....$"ml

It9,
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2OMECI I I

Instnrction
DurationofSEE
SEE

CIE

Credits

AIcrE Moder curriculum witr{ effecr from theAy 2020 _202r

With Effect from the Academic year

INDUSTRIAL PROJECT / DISSERTAI'ION PHASE .IT

32 Hours per week
Vira-Voce

100 Marks
100 Marks
t6

Outcomes: At the end of the course:
I ' Students will be able to use different experi*.f,u, teclpniques and will beable to use different software/ computationauadrryti;;fil;.
2. students will be able to design uro orrrl"d ; *b*..r.otut set up/equipment/test rig. ^l l--^"'
3' students will be able to conduct tests on 

"*istiJrs 
set ups/equipments anddraw logical conclusions from the results ,t., ulr}vil[il;.4' students will be able to either work in u .rr.{r.i;;{;enr or in anindushial environment.

5' students will be conversant with technical ,rrof, writidg and will be ableto present and convince their topic of study to t{. ,rgirr!"..irg communify.

Guidelines:
1 . It is a continuation ofproject work started in semester III.2' The student has to submit the report in prescribecl format and alsopresent a seminar.
3' The dissertation should be presented in standard forrnat as provided bythe departrnent.

:T^:::::Yr:j:: ,o p',.lure a detailed project report consisting of
tl"^1]:1""^ :f the probtem,_ probtem siaternent, irt;;;;;;';;i"*,
objectives of the work, methocrology (experimentar set up or nurnericar
details as the case mav he\ nf'o^l,rlin- ,---r -^-..-rr- ^-- r 1.details as the case may be) of solution ancl results and discussion.
'fL^ -^.. ^--L ,-- 1 1

Itrl:ry.1:3.r*bring out rhe conclusions of the work and firture scope;ffi;;;;#;,

4.

5.

l,--t". ' .:

i--KW.t*'
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Evaluation
by Max. Marks

t I PartI Evaluation Criteri
I

-

Review I

-

Review 2

Review 3I DepartmentiI Review I

Committee I

I

05

10

10

15 Final presentation with the
standard fonnat

Submission of the reoort in

draft c< py of the report

10
a stand rrd fbrmat

Supervisor

10 Regularity and punctrra 
I irw

t0 Jork progress

r0

10

Quality of the work which
publications

ray lear to

Analytical / programming ll
Preparation

:ntal Skills,^pcnm

10 Report preparation in a stanr lard for nat

1--\
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