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MATHEMATICS-TN

{ onrse UhEteomes:

I (s Copurse Stodent will learn how fo -
1. Cormpute Laphice Transform and Inverse Laplace Transforms
1o Compite Moments, Carve F i .
kil e ks, itting. Comelation and Regresss iy [ i
E ¥ 5 i

i Sgquare Tesi s fon, Probability Distribution snd
1 OTTHILE VLA TR R 1 o |
1, Compuic Solution of Tramscendental and Polynominl Equations. Finite Differences and

ki |"-'|.I'.i' I
'I'u i IS b 1ms o N i i i

it Solation i Gustem of Linear Equations, Numerical Differentistion and [mlegration

= well 95 Solution of Ordinary Differential Equations.

5. Compate Fourier Teansforms andd 7~ Transforms,

UNIT -1

Laplace Transform: 1 aplace transtonm, Existence theorem, Laplace veansforms of derivatives and
inteprals, |nitial and final value theorems Unit sep functien, Lo delta function. Laplace
s fomm ol perindic fanoton. lnverse Laplace tpanstorm, Convolution theorem, Apphication Lo
i |yve simprle linear arid sirmubEneous difterentinl cquatins.

UNIT -1
sAoments, Momenl generating functions. Skewness, Kuriosis, Curve fitting,

lines, Pobmomiils. Faponential curves, Correkation,
lysis. Binomial, Poisson and Mormal distributions,

sratistical Techniques:
ethod ol least sEUATES,

Ljnear. non-linear and mu
[ests of shgnifications: (" hi=squa

Firting of gtraight
[tiphe repression ani
e jesl, i-lesl

UNIT - 101

Zeroes ol ramseendentol aned potynomial pyuations Using Risection
anil Hu-.-.-:lm.l-turhmn method, Rate of conergence of above methods.
Repwlon's fprward and hackward interpolation. Lagrange’s and
g fior umegual inbervals

sumerical Technbgues - I:
method, Regubi- fulsi method
| o it 100 Finite differences.
Bt S sj‘md:-j diffenence frrm

d
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Numerieal Techniques — 1l Solution of system of lineas
micthods, Jaeobi method, Caoss Selded methiod Numerical difF

; iy i eremtiation. Numerical inlegration,
Prapesoidal rule, Simpson's one third and shree-cight rules, Solution of ordinary differential

equatiens (Test order. segond order and simultaneous) by Euler's, Picard's and fourth-order Funge-
kot methdds

equations, Matrix [ecomposition

UNIT -V

Intepral  Transforms:  Fourer  mtegral, Complex Fourler  tmnsform, [nverse  Transiorms,
Convolutien Theorems, Fourker sine and cosine transform, Applications of Fourer transform o

mple onc-dimensional heat transfer equations, wave equations and Laplace equations, £- transform
and it application to solve difference equations.

Pieat Bodks: ; . :
| LK. Das, Advanced Engincering Mathematics, 5. Chand & Company Pyt, l-ld._.EiEf
3 Peter ¥, ONell, Advance Engineering Mathematics Thomson 1L'q.'ngagf:] I.n:.u;mng 2007,
v Juin Dvenper & Jabn, Nymerical bdethoxds for Seient ific and Enginesring L rrpautat i, Mlizw
Ape Intemational, eew Diethi. 2020
{ N Kapur, Mathematical Statistis, 5. Chand & Company J'*‘_'-'l. I-ld.]ﬂl_—t
1S Crewal, Higher Engineering Mathematics. Khanna Publishers., 1 963
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ENGINEERING THERMODYNAMICS | 5

{ ourse Chiptoomes:

|

!

To learn about wark and heat interactions, and balance of energy berween system and e ||
susrrokandings. i :
|

To kearn about appheation of 1 law 1 various energy conversion devices and 11 law related
COnCEpls:
Lnderstand the concept of entropy and ireversibility,

4 To understand the properties of steam and other associted tenms, also to develop a better il
understanding of Rankine cycle. l

Fo understind various refrigeration cycles and propertics of refrigerants. .I

Al

UNIT 1 |

Review of Fundamental Concepts and Definitions: Introduction- Basie Concepis: System. Congrol
Voleme. Surrounding, Boundaries. Universe, Types: of Systems, Macroscopic and Micmscopr

Viewpoints, Concept of Continuum, Thermodynamic I'q_ui!i.brium Grate, F‘n?pcrl:;;. Pmcfsﬁi_'lf--‘:“‘ I:F |
Inexact Differentials, Cycle Reversibility Quasi = stk Proces, [rieversible Process, (auses |

Irreversibility Energy and its forms. Work and heat (sign conventiotik Gias hn-:-ﬁ. Idv:{l g, -Rl.::ﬂ it '
Law of corresponding states, Property of mixture of gasses, electrical, magnetic, gravitationil, Spring |
'tll'hJ shafi u-u--rk. Zeroth law of thermodynamics: Concept of Temperature and 3 MERATEIESS

lemperiture scalbes

P s - ¢ Flow Processes - Derivation of general energy equation
I':I'F!-'- faw of lhi:rmudt;n:ﬂr;u::“.uilr;;::;ﬁ]t@l ProCesses including throttling; i_:-anl-ﬂI:!i_l.'lr steady flow
o S Tinmeady p -1'35“35' "“'-““‘T-'"-"; of stesdy and unsteady | law applications for system and
devices: Unsteady F'E‘\"‘l ns of first law of hermodynatics, PMM-1. Steady flow systems e
el w;lurnlf. ::n"ﬁ:.;;; squation, Boilers, Comndensers, oG pisbkes, Pk e
drialysis. Steady 0w & 2

o i Higat i Effich

e volrs, Energy cenversion, Hesl engines, & ICIEney.
second kaw of 1Im_rmull5'ﬂ#m:::p1FEE?::E:‘:J. l.'u-.'.'l'l'n'icer of Performance, Kelvin Planck and
reversed heat engine, I-Il;ulllcI Fl‘m “"_ ihermodynamics, Equivalence of the 1wo statements, Reversible
C lausius statement of S_ﬂm Carnot cyele and Cormot engine, Carnot thedrem and it's corollares,
and irreversible Ff““’*“"“ - Conle “pMM-IL. Entropy: Clausius inequality, Concept of Entropy,
Thermodynamic 1 ‘”"pﬂmm o bn different thermodynumic processes, Tds equation, Principle of
Entropy changes f;_rg:::;;ml Graternent of the third law of thermodynamics.
entropy fHcrease, 17

-l
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UNIT I

Availability and Treeversibility: Availuble and ravailahl
P -+ i
secend law efficiency, Helmbholhe & Gibb's function

energy, Availability and lrreversibility,
differentials. Maxwell relatioms, Clape

Itermodynamic relations: Conditions for exact

: Max ¥ron equation, Jouke-Th i |
Coefficiem of volume expansion. Adiabatic and lsothermal co ﬁ;ﬂ?hmmmm et

LUNIT IV
Properties of steam and Rankine cycle: Pure substance, Property of Pure Substance {steam), Triple
point, el lj.:Jl pomt, Saturation states, Subcooled biquid state, Superheated wapnrﬁ ;aa:r- F:::EE
Ir:u|.-'|.'-r|'.'=:u i0n. process of water. Graphical representation of pressure, volume and ::mp«;‘rﬂlu}‘f P-T
P-V and P-h dmgrams, T-5 and H-5 diagrams, Dryness factor and it's measurement PI'U;-'EEW‘;
invalving steam in elosed and open systems. Simple Rankine cyele. Air-water vapor n:liatum and

Pavchrometry: Paychometne terms and their delinitions, Psychrometric chart, Different Psychrometric
processes and their representation on Psychrometric chart

UNIT ¥
Refrigeration Cycles: Reversed Carnot Cycle for pas and vapor, Refrigeration capacity, unit of
refrigeration. Air Refrigeration cveles; Reversed Brayton Cyele and Bell Coleman Cycle. Vapor
compression refrigeration oycle; simple saturated cyche and actual vapor compression refrigeration
evele. Analysis af eycles, effect of superheating, subcooling and change in evaporator and condenser
pressure on performance of vapor compression refrigeration cycle. Refrigerants; their chassification
and desirable properies. Vapor absorption refrigeration system

Heferences 1 ,
|-Basic and Applied Thermodynamics by Tk Mag. ME:_E_-RAW HlLL. rhm.a-..:zm".r

3 Thermodynamics for Engineers by Kroosd FE?“ Lm%ﬁﬁft Learning. 2013

R r > ? n = c T u m“

1-Thermodynamics by Shavit and Cutfinger, © .

4- Fh::nmn-:ll-n:lmi.:-_c,- An Engincering Approach by L“-u:?.gul. MOGRAW HILL INDIAZO19
S-Basic !-.néinn:cring Thermodynamics, Joel, I-'::afran:u.-ﬂl:m

h-Engineering [hermodynamics by Dhar, Elsevier, 2008
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Papaer Coile- ME-302

i Credit- 4
MECIANICS OF DEFORMARLE SOLINS

i anmprsie 4 uleamnes;

AL the eamd ol this vours studests will demonstmte (e ability 1o
Revorgnioe soarbons Dpes. s applied on wachine compononts of simple geametry
Al gor unsedersimnad the rutuee of idernl stresses thal wil develop within the components

Pomluore the stewms ansd delormatison that sl resole due 100 the elostic stresses  developed
it The mslerls Tor '-.irtl|1h.' Ipes ol lodding

I
5

wiie v wisderstmned the milsoee of twasting on sail and 1he energy theorenm
.

Al ee mod design beanm, shidks and holkw cylinders.

LUNIT -1
sress mnil sirmins: : _
- [ N i & - I‘..IH'I
(iiroduction, normal stress and strain, shear siness and sirabn, streises. on inelines sections, :::11
' ] ine i JITIL cimum shear
ervergy, bmpact loads wmd stresses, stale of plane stress, principal stres anel SErin, Al

i i e enernlred Hook's
arens, Mohr's clrcle for plane streas, three dimensional states of stress & strain, penernlie
[, theories of fuilure Thermal Sirgssis

UNIT- 11

Mechunics of Beams o e i : s
Tramsverse loading on beams, prnl and distribused Twh-' i I[Tffg?fli?ilfkﬁ?lﬂ& Ewnw'
- : : i jeah. over-hangng, contioy : Pl DEUCHS
: heam supporis — simply suppor i « hendhg stress distribution
{?F'_’f‘ .l::urn;inm_-w.-zlml doterminney: Theory of bending of beams, F-”n"-m?dru:ms- Sl
.::;IL 1 plane, sccond mramenl of aren; Diffgrend cross-sections # 1 -
nr mewlil  planc,
d isiribution,

el Bi:-m. sing the double Integration method; Computaton of slopes sl deflection in
DeNection of o benim i

S Mlsct ' IJ EhII|'I WL,
beams; Myosolis method for compuling defloctions an

UNIT -1

Helical and [ gl Springs

by enetey. methuds I licn] springs umlu:; numulml:w.l ;.ulh.l undee m::l 'Iw:i:::
: ngi by : gions) axial lond ped twisting moment ac

[ (gt o al spri 3 d @re Crosn S ]

soatlar an i

I:rc-'ip':‘-‘-ll\':]!r'l I-"’: I.‘l:llll'n;lf apen and ¢ Josed gniled springs. lusminuted spemgs
gimiiltancously P

L
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Colums wmd Struis
Hise L|||1;.; anid <pbility, <lendemiess rall

! LR g il o, '-l'“'||'||lll.'d h':“d ¥
. ; e bty Lok g and . . i
i le guarter tules, steuts withy diTerent end vollituing |-'E:.I|"I"J|. ﬂi:l'.u;.t HTE“’. middle third and
eifiect ol eodd condithons om colimn buckiing » Buler's theory. for pin ended columns,

UNIT- 1V
Bending

K Ni# % s |l - e " ' .-
mple berding theory, concept of pure bending, bending stresses in beams or derivation of elastic

(kexural Formula. seetion misdulis and comparison of different cross-section of beams under bending
e ithen

Shear stress
Comeepd ol diblerem shiear stress and fs disiribibon in varions censs=sechion.

Torston and Twist

Forsion stresses and deformation of circular und hollow shafis; Polar moment of area, siepped shafts;
e flection of shafts Tixed ot both ends; Stresses and deflection of helical springs,

Enerzy Theorem

Principle of virtual work: Minimum potentlal energy thearem; Castighiana’s theorems; Maxwel|
reciprocity theorem

UNIT -V
Thin and Thick cylindors .
Thin eylinders & spheress Introduction, diflerence between thin walled and thick walled pressure
vessels. thin walled spheres and cylinders, hoop and wxinl stresses and strain, volumetric strin
Thick evlinders: Rodial, axial and circumferentinl stresses in thick eylinders _e«.ulul.- cted to internal or
-:-;_lmml pressurcs, €0 mipounil cvlinders, stresses in rodating shaft and cylinders, siredscs dug 10

interference fits.

Loxt {Refiyeaot Bt hanics of Solids,” Pearson M5
: P wEngineering Mechanics of SOl 56 R
Ilu-!rm-.F;:cq:;:u nin:lmfljr:n:- 'Elf‘ll:uhnni’b of Materjals”, CHS '.u.hlmprk' iﬂ”
" B Subramanian, “Strength of Materials,” Oxford Lﬁtlﬂg:h_ﬂ? b ek, 2007,
DS, Bedi, “Sirength af Materials™, b_ih.unnlt Bk 1 '.I'I:Ils.h.nlti. _“;-.ﬂ
.5, Bedi, “Engineering hechanics”, hlmum!mllunk I I'It-.hthl:kgil —3'-'- I. iy . _
6. F. P. Been, R. Johnsan Jr a1, 1 Dewole, *Mechanics of Muterials,~ LR Me Ciraw Hill.Drelhi

2005,
LS Srinath, Advanced Mec

L e Tod Pl =—

hanics of Solids, sdeCaraw Hill, 2017,

-1

e



aroT Hgoragial Red amur
Khwaja Moinuddin Chisht| Language Unj

U P STAT)
(Recognined 1 nder Sectmn 20 & § 30 ol

OIS, Jee gyt (a1ra)
versity, Lucknow, U,p, (India)

i, :l: i["||' RMMENT | NIVERSITY .
L T AT AT Vech, Ajipran ol by (ATCTEY

1 1 i Paper Code- ME-303
Credie- 4
ENGINEERING MATERIALS AND APPLIC ATIONS

{ourse Chiileomes:
At the end of Ths gourse students sl
| ko the range of engineering materials, their mechanical propertics and applications
2. bnow various methods to measure the mechanical properties of materials

+, Ledrn how to il¥'||.1-l'l.".-'=: the '|'II.'-f||'H.'.I'|iiI2"i- uf ferrous allcws [hrnugh wurius heat iresmenis
1. Interpretation of equilibrium phase diagrams of allovs
5. [nifferent heat treatment methods o tailor the properties of Fe-C allovs:

UNIT-1
Engineering Materials and Classification

Metals, plistics, ceramics and composites; Relevam properties (physical, mechanical, thermal,
clectrical. chemical), cost: Range of wpplications; Material designution and standards; Ashby
diagrams: Selection criteria and process

LINIT-11
Mechanical Properties und Testing ! . _
lensile compresskon, torsion, fatigue, fracture and wear tests; Young's |1:|-'.'|l.1|:L|u5: Hcl.-n.u:-n-. between
: Generalized Hooke's liw: Yiclding and yield strength;
verv: Hardness measurement their relation 19 strenath;
ction to non-destructive testing (NDT).

trué nd enpineering Stress-sirain CUrves;
dugtility, resilience, toughness and elashe reco
SN curve, endurance and fatigue limits: Imtrodu

LINIT=110

Metal and Alloys

Iron and stecl: Stainless steel
Aluminium & Al-Cu-Mg alloys, Wick
interpretation of microstructure, Im'.l Ll
shopes and deflection in hearms; Myosols me

and tool sieels; Lopper & iy allovs - hries. hronge & cupro-nickel;

| based superalloys & Tianium alloys: Phase dm_grunﬁ :md_
Tmn-._-urhi.;lu phase diagrom anid cooling (TTTh disgrams ol
Jodd for computing deflections und slopes.

Heat Treatment |
Heat treatment of Steeh n, e
marempering, Cise fardening, carburizing, mari

hardening, vacuum and plasimi hardening.

w B TR ﬁ%’wf’“

annealing, lempering, normalizing,  spheroidising, austempering,
et ling. evamiding, carbo-nitrkfing, florrie and induction

7
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: , UNIT-1V
Polymers, Cernmics and Composites
Falvimets — Classifcation and applications: p

olymerization techis ' :
: e R mjues; Ceramics — . ;
ceramic msilators, bio-cermics mnd Cilassed: Composites — H:inﬁjréc .“:ﬂlﬂmlli.'md: “I“mm":,i'
cumposites, ceramic composites, palviner cos i fent, mair, metal matrix

des; Other advanced materials i ;
art A ’ i ; 1 ermls — biomatorals
apbical materials, mgh lemperture materials, energy materials. and ninomaterials I

UNIT-V
Electrical and Magnetic Materials
Conductng and resisting materisls — types, propertics and applications; Semiconducting materials —
properties and applications: Magnetic materials — Sofi and hard magnetic materials and applications;

Superconductors and dielectric materials ~ propertics and applications; Smart materials; Sensors and
sciuarors; Pleroelectrie . magnetostrictive and ¢lectrostrictive materials

Text'ReferenceBanks:

W Callister. “Muterinls Science & Engmeering,” Wiley India, 2014

K. 0. Budinski and M.K_ Budinski, “Engineering Materials”, PHI India, 2082

V. Raghavan, “Material Science and Engincering’, PHI India, 20135,

EEE, ?Iindu'l. “Engincering Materials and Metallurgy”™, Pearson, 2k 1, .

MF Ashby and [LRLH, Jones, Engineering Matemals | - An Intreduction to Properties.
Applications and Design, Butterworth-Heinemann, USA, 2011

4
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3 I ] Paper Code- ME-304
Credit- 4

FLUID MECHANICS

Comrse (hateomes:

. To understand the propeny of Muid for analysing state of fiid

% ¥ 1 3 ; i

2y 40 u_:zd:'r:ulunci the pressure measurement of the fluid and analvsis of force/ pressure on the
flesating body in waler -

3. To l.II1l.LI‘.':r!iI!EL'I'H:| the variows type of simple flow and importance of dimenssonal analysis,

4, To obtain the velocity and pressure variations of fluid Dow and losses of ehergy.

& To understand the complex nature of fluids in disturbed conditions and pnalvies of many
problems in acrodynamics, including wing stall, the skin friction deag on an objeet, and the
heat transfer that occurs in high speed flight.

UNIT-I
Properties of Flud

Definition of fluid; Types of Fluid; Properties of flukds & Linits and dimensons; "'-"i.-&-'-'.'vlil!]-l?}. N'."r'rh:'!'l-i.
law of viscosity, Sutherland's correlition; Vapour pressure and cavRation: Surfce tension, Bursting
pressure for different fluid bodies; Capillarity.

Manometry

Pressure: Fluid pressure at a point, Pascal’s law, Pressure variation in 4 fhukd af rest, ﬂlh'ﬂ'”Utlt- BAUEE,
stmospheric ond  vacuum pressures; H_'-'E!mslullt: lnw: heasurement 111' I"nts_a'rull'f. mamm-:ﬂr.‘a:
mechanical gauges; Simple Manomelers: f'um:-m::u-r. EJ-l!Jh-.- rrnnm'r-:tcr_. -.1lmﬂglu_ n.n._n. nimm mEmmeter
Differential Manometers: U-tube differential manometer, inverfed U-tube differential mancmeter.

LINIT-I

ancy and Floatation o :

EH*E“:}.::Tﬁ.ij:m Brincipal of Flottion, Meta-Centre, Mew-cniric height, Analytical method
AP d

n R 2 iti " eguilib ill|1'| af o ”'J‘I:Ilil'li.' i.'lF";l E-I.ih:lllﬂl'gmil I:":":Ii'#:':
; romdla-ceniric Inl:"l?l'l {hi#l'ﬂﬁ. i -'_1|'Il..||t|l|:||| o l..l.,||.|| ; ; | |

j:: I:'.II-_; “‘t‘“ :IJJhII'I E’ 'I.Ii hl I 1 5“"'-"‘:'”“-'I I'l‘r‘" ”|.1~H| i:|'| 2 I'-"'."'tJ' e 'I':ﬂ:f“'l' :'I |:|\-"H:|“u1 M.

s ETEw I'J'l- L | 5|

: - il Flow . :
Kinematics of Fluid o Konudsen number, ship flow, transition flow, free molecular

/ ; Tl ey
LeSigpirai ”n“r'l:l i 1Ei::-L'I'r|1r5 of Muld Mow: sieady and unsteady fows, unifiorm and non-
Mow: ‘Method of "'.“ m.ﬂj mlrtm-l;:ll-l flows, compressible and incompressible Mows, rotational and
aniform Mows, laminar u 1D fNows: Discharge: Continuity equation: Continuity equation in 3D

; 3.2 and :
RN rm] Hl.l"ﬂl'!h I'" ; o ' o B -
Velogity potential fupction; Streamiine RncHR

! \? o =
¥ - M @ M
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UNIT-111
Dy mamics of Fluid Flow
bitroduction, Equation of motion, Euler’s

3 | citiabpn, B
Assumiptions in Bernoulli’ s equation, Bemoulli's et

cquation!  Vemurimeter, Ogpifice
Classification. Tk

emaulli's equation from Euler’s equation,
on for real fluid, Application of Bernoull's

meler or orifice plate, Pite i |
k| I “tube:  Orifices:  Introduction,
w through an orifice, Hydmulic Co-efficient.

Dimensional Analvais

imensianal homogeneity: Methods of dimensional unalysis: Rayleigh's method. Buckingham P

Thearemy, Procedure for solving Buckingham Pi Theorem: Ivpe of forces acting on fuid;
Dirmensunbess Woumbers;

LUNIT-1Y

Laminar and Turbuleni Flow

Laminar Flow: Introduction, Reyvnold's experment, Keynokd’s number, Critical flow, Introduction of
boundary laver development, Velocky profile al different poit at pipe. hydro-dynamically
developed flow, fully developed fow, Varmtions of shear stress, Chear stress distribution m fully
developed laminur flow, velocity profile in fully developed lamimar fhow, Laminar n':"'"_'lf'-ﬂ'“ﬂ"' [wi
fixed parnllel plate; Turbulent flow: Frictional Joss in pipe {low- expression for Iu&&f&: head due to
friction in pipe, expression for co-cfficient of friction in terms of shear stress; Shedr stress in
wrbulent fAow- Keynold expression for terbulent shear stress. prandil mixing length theory for
furbiulent shear stress

UNIT-V

Flow Through Pipe o .

<y in pipe: Major energy loss: frictional loss {Darcy Welsbach
l"““qmﬂmﬂl' l-ﬁ::rgr I::;:ﬁ;:_llﬁi Lﬁ:—n::?:ﬁ ul-u:aﬂlw;:ﬁfi-!imr energy losst loss due Ly sudideny
ECUERLICRD I”‘"“'TEL ;"‘ cudden contraction, Joss ot entry of pipe, loss al exit, losses due 1o pipe bend,
3 e IME.‘ ”.L |H. « due to fitting., Chezy’s formula: Energy gradient line or ]"1“.. energy ling,
nl'rtlrucr.l_url in pipe. Fhsv.?- Pine Conmection: Serics conmection, Paraliel connection; Flow thl.l'wmgh
Hydraulic gradient '"E;mi_iim through pipes: efficiency, condition of maximum power, maximum
hir'li'lflfh F!Pi:"f;::";:::l ::::k I-I|-;rd-.- croves methed: Flow through syphon. Water hummer in pipes.
gltsciency, I ; .

Buundlr,-"" L-E;?-,:'i:i::;ﬂ'l arninar and terbulent boundary laver, laminar sub-layer, boundary layer
I ntroduction, i ify |

' : i Characieristics of boundary laver, velosity
i orit thickniss, mEmEnium thick ness: :
thickness, u.hq:!h-ci: mieni
profile shape faclon

Subuserget hT? 4 blafT body: concept of il and drag foree; kcal and average co-eflicient of drag
¥ mn .

- e b f
:::Jﬂ:iln;-l‘:rnurpl of terminal velocity,

3 Qv \sﬁ/”'%%@ﬁ/ ' ﬁ"/mf



fRedt s Reafaey TEAE
Khwaja Moinuddi ; » Jewwe ge (@)

n Chishti Language University, Lucknow, U P. (India)

LR STATE GO E Ry v
i Heveenized U onder Seeton 305 12 of ihe |.l|1 Al ||:'Iif\,; IH_‘i i:::u::w-“]|
195, vl oy (ALCTE

Test /Reference Books:
1. 55, Ratan, Flod Mock & i i K
4 cehanics & Hydrulic Machines, Khanna Book Publishing, 2019

L1 draulics and Nud mechamice incloding hydeanlics machines by Modi and Seth, St ol Boak
I T8 i1 ' il

3. III ' I’!_'_"T_':-”":- 1. MeDonald gnd BW. Fox, “Introduction 1o Fluid Mechanics,” Wiley
s =W

4 F M White, “Flaid Mechanics” Tatn MeGraw Hill, 2011,

s R K. Bansal A Testhook of Fluid Mechanics and Hydraubic Machines,” Laxmi Pubhcation,
HHIE

6. Mechanics of Fluids, Shames, SeGiraw Hill Book Co., MNew Delhi, 1988

T (G Biewas and 5 Chakraborty “Introduction 1o F

lusd Mechanses and Fluid Machines, Tala
Mol iraw Hall, 2007

& F A White, Fluid Mechanies, 6th Ed., Tata M Graw-Hill, 2008.
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EMGINEERING M ATERIAL LAR
Comrse (Vi ledmes;

[y becrn about siress and strain and LITM
2 Understand phase transrmation,
3. Leam evelic Kiad Lests,
1, Studv about vorious MOT methods

List of Experiments: (Al least X of the following)

1. Strength test of a given mild steel specimen on UTM with full details and stress versus
strain plol on the machine,

UOnther tests such as shear bend tests on UTM,

Impasct test on impact testing machine like Charpy, [zod or both.

Hardness test of given specimen using Rockwell and VickersBrinel| testing machines
Spring index test on spring tesiing machine

Farigue test on fatigue testing machme.

=]
H

l_n.i.-.E-
ke

Creep lest on creep Testing machine, . .
Experiment on deflection of beam, co miparison of actual measurement of defection with
dial gauge 1o the caleulated one, and or evaluation of young's modulus of heam.

9. Torsion test of 8 od using torsion testing macliine. .

1. Study of NDT (nen-destrstive testing) methods like magnetic faw detector, delestor, eddy
n;_'urr-:-nl testing machine, dye penetrant ests

= 1

&
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Paper Code- ME-352
FLUID MECHANICS LAR v

Course Dhalenmes:

I 9 "_ll . i Ll - I r
o understand the principles and perlormance charncteriaics of Pl

i ek the [hisd Nlow properties.
Lo be able 1o measure metac entric height nf Peating body

! E'_..IL'.|"-.I.||:'|.| the basics of Bermoulli's thearem and: determine v
wilh il

l.
2. T ahle to mensureine
3
4,

aFOUs parameters associated

Loast ol Experiments: { A0 Teasi §of the 'Lllll]“‘i“gl

| 1o determine coefTicient of discharge of an orifice meter:

2. To determine the coefficient of discharge of Notch (V and Receangular types).

3. To determyine the friction factar for the pipes,

4. Todetermine the coefficient of discharge of ventur meter.

5. To determine the coeflicient of discharge. contraction & velocity of an orifice

6. o verify the Bernoulli's Theorem, I

7. To find eritical Reynolds number for a pipe flow

8. To determine the meta-centric height of a flouting body.

¥, Todetermine the coefficient of discharge of Motch (V and Reclangular typesi.

. I'o messure viscosity of different fluid.

11, To miessure the pressuné with the help of U-tube manometer.

12, To understand the hasics of epen chanmsel Mow and messure the velscity and shear with the
belp of open-chonnel Tow apparatis,

13. To measure the drag on a circulur cylinder in high Reynolds number flow

14. To Study the Iam:n:;r—iurlﬂ.lh.:l'll tran=icio o flow in o tobe

)
e
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Faper Code- ME-353
Credit- 1

COMPUTER AIDED MACHINE DRAWING LAR

Course Chiuteomes:

Identify the natiomal and international standards

Understand the imponance of the linkin
preparaiion of the par drawings

pertmmnmg 10 machine drawing.
g functions| and visualization aspects in the

Apply limits and tolerances to assemblics and choose appropriate fits for given assemblics.
Preparation of the part or assembly drawings as per the conventions.

List of Experiments: (At least 8 of the following)

y

N

i
B.
4,
10

11
Bl

13

[ 4,

P /A

[0 Heview of graphic inerface of the software, basic sketching commands and
navigaticnal commands

Conversion of pectorial views inte othographic projections of simple machine parts {with
and withoul section)

Fer diraw the Hidden line conventions and Precedence of lines:

o draw the Sections of Pyramids, Prisms. Cubes, Tetrahedrons, Cones and Cylinders
resting only on their bases (Mo problems on axis inclinations, spheres and hollow sohds),
To draw Conversion of pictoral views into urthographic projections of simple machine
pirts (with section planes indicated on the pan). |

1o stedy the Thread terminology. sectiona] views of threads, [5O Metrw (Interna) &
External), BSW (Inmernal & External) square ond Acme, Sellers thread, American
Standard thread.

T draw the Key, Coupling and loints :

To Assemble Drawings the Plummer hlock (Pedestal Benrng)

o Assemble Drawings the | ever Safety Yahve .

o Assemble Drawings the 1.C. Engine conpecting rod

Io Azseinble Dmawings the Screw jack (Hotile type)

To Assemble Drawings the Tailstock of lathe
¢ /
To Assemble Drawings the Mching vice

o Assermble Drawings the Teol head of shaper

- MW

_.-"'-
=
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THERMODYNAMICS LAR
Coomrse Uharconmes:

|

Appiy the concept of fire and water ube botler

Apply the concept of -stroke and 4-stroke petrol engine.
Apply the concept of heat balance sheet for diesel engine.
Linderstandmg compounding of sleam turbing,

4

List of Experiments: (AL beast 8 of the following)

I Study oF Fing Tube bailer

*, iy of Water Tube botber,

Study and working of Two stroke petrol Engine.

4. Stody and working of Four stroke petrol Engine.

3. Determination of Indicated H.P. of 1.C. Engine by Morse
tr, Prepare 1he heat halance sheet for Diesel Engine test rig.
7 Prepare the hieat balance sheet for Peirol Engine test rig.
8, Study and working of two stroke Diesel Engine Test.

4, Study and working of four stroke Diesel Engine.

1. Study of Velocity compounded steam turbine

1. Study of Pressure compounded steam turbing.

12 Hlud-} of Impulse & Reaction tuirbine.

13 Study of steam Engine model

|4, Stiady of Gas Turksine Maodel,

e h/:: W 5 7 =
X0 B A

Paper Code- ME-354
Credit- 1
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Paper Code- ME-401
Credit- 4

APPLIED THERMODYNAMICS

Course Outcomes:

_ To kearn shout of | law of thermodynamics for reacting systems and combustion vale of
fuels.

To learn about pas and vapor cycles and their first law and seoond low efficiencies:
Understand air flow and steam through nozzles,

Learn about reciprocating eompressors with and wathout mtercaoling.
Analyze the performance of stéam turbines.

PR

UNIT I
Introduction to solid, liguid and gasecus fuels- Stoichiometry, exhaust gas analysis- First law analysis
of combusthon réactions- Heal caloulations using enthalpy tables- Adiabatic flame temperature-
Chemical eguilibrium and equilibrium composition calculations using free energy, Introduction: and
O, Dicsel and Dual eyeles.
Fuels and Combustion: Combustion analysis, heating values, air reguirement, Air Fuel ratios hent of
reaction and effect of temperuture on-standard heat of reaction, heat of formation

UNIT I
Vapour Power cycles: Vapor power cyeles Rankine cyvcle with superheat, rebeat and regencration,
exergy analysis. Rankine cycle, effect of pressure and tempersiure on Rankine cycle, Reheat cycle.
Regenerative cycle, Feed water heaters. Binary vapor cycle, Combined cvcles, Cogeneration,

L'NIT 11
Boilers: Classifications and working of boilers, boiler mountings and accessories, Draught and s
calculations, air preheater, feed water beater, super heater. Boiler efficiency, Equivalent evaporatian.
Boiler trial and heat balance.
Condenser: Classification of condenser, air leakage, condenser performance parameters.
Steam and Gas Nozzles: Flow through Convergent and comvergent-divergent nozeles, varistion of
velocity, area and specific volume, Choked flow, throat area, Nozzle efficiency, Off design pperation
of nozehe, Effect of friction on nozzle, Super saturated fhow,

UNIT IV
Steam Turbines: Classification of sieam turbine, Impukse and Reaction turbines, Staging, Stage and
Orverall efficiency, relieat factor, Bleeding, Velocity disgram of simple and compound mukisiage

LS
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impulse and reaction turbines and related cakeulations, work done. efficiencies of reaction. Impulse
cenction turbines, state point kocus, Losses iy steam turbines, Governing of turhines, Comparisan with
steam enging,

UNIT V
Gas Tarbine: Gas turbine classification, Brayton eyele, Principles of gas turbine, Cias turbine eycles
with intercooling. reheat and regeneration and et combinations, Stage efficiency, Po Iytropic
efficiency-
Reciprocating compressors, staging of reciprocating COMPressors, optinmal stige pressure ratin, effict
of intercooling, minimum work for multistage reciprocuting Sompressers.

Books and References:
| Basic and Applied Thermedynamics by PK. Mag, mograw hill india, 2017, 6 edition
2. Applied thermodynamics by Onkar Singh, New Age International 2018
3. Applied T hermodynamics for Engineering Technologisis by Eastop, Pearson Educution. 2002
4, Appled Thermadynamics by ¥enkanna And Swati, PH1L2011,
4, Thermodynamics: An Engineering Approath (SIEY, by Yunis A Cengel and Michel A Baoles,
mcgraw hill india, 2017
f. Fundamentals of Thermodynamics, by Richard Sonntag {Author), Claws Borgnakke {Author),
Gordon I, Yan Wylen (Author), 2002,
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L T I Paper Code- ME-402
A L Credit- 4

FLUID MACHINERY
Course Cutcomes;

1. To understand how jet deflection produces a force on turbine vanes and force affects the rate

of momentum Mow in the jet.

Tao understand usefil for applications that require a constant source of power.

To understand the generation of power and efficiency for renewable encrgy.

4. To undersiand the conirolling and conversation of powerlenergy transmission by the [uid
pressure,

5. To understand the controlling, the precise amount of fluid is required o be defivered and
power transmission device.

i

UNIT-1

Impact of jet

Imteoduction, Foree exerted by the jer on stationary plate: (vertical plate/ inclined flat plate/curved
plate); Force exerted by the jet on moving plate in the direction of jet: (vertical plate/ inclined
platefcurved platel; Force exerted by a jet on un-symmetrical moving curved plate; Foree exerted by
i et ol waler on a'serics of vanes

UNIT-11

Turbini
Introduction, Definitions, Head and type of heads; Efficiency of hydraulic wrbine, Classification of
hydraulic turbine; Pk

tmpulse (Pelton turbine)

Tangential fiow impulse turbine (Pelton turbine): Constructional details, velocity triangles, Werk
dang, power end efficiency caleulation. Goveming of Durbines

Heaction Turhine

Francis and Kaplan turbine: Classifications, Constructional details, velocity triangles, power and |
efficiency caleultions, Degree of Reaction; Drafl tube, Drafl tube theory, Efficiency of drafi tube; ‘:!
Specific speed; Unit quantities: unil speed, unit discharge, unit power, use of unit quantities; Hq,:lﬁj e~
law of turbine; Performance characteristics curve for reaction turbine, Governing of reaction turhine i :
and selection of turbme. : T

e M
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UNIT-111
Centrifugal Pumps
Introduction, Classification of pumps; Centrifugal pump: Element, working, calculations of head and
efficiency, minimum speed for starting; Multistage Centrifugal pump; Specific speed of Centrifugal
pump, Model law in pump; Priming of centrifugal pump; Characteristics curve of centrifugal pump,
Cavieation: Precaution, Effect; Suction height; Net positive suction head (NPSH): Cavitation in
turbine and Centrifugal pumps,

UNIT-IV

Heciprocating Pumps

Introduction, Classifications, Element of Reciprocating pump, Working of reciprocating pump, slip
of reciprocating pump; Indicator diagram; speed calculation- Air vessels and their purposes, saving
in work done to air vessels multi cylinder pumps. Multistage pumps-selection of pumps-

UNIT-V
Hyvdmulic Machines:
Power transmission device with fuid: Instruction, Hydraulic press, Hydraulic accumulator,
Hydraulic ram, Hydraulic liff, Hydraulic coupling, Hydraulic worque converter,

Pumping Devices-Hydraulic Ram, Accumulator, Intensifier, Jet Pumps, Gear Pumps, Vane Pump
and Lobe Pump.

Text [Reference Books:

Hydraulic Machines by Jagdish Lal, Metropolitan book co. pvt lkd, 2023,

Hydraulic Machines by K Subramanys, TataMcCraw Hill, 2018,

Fluid Power with Applications, by Esposita, Pearson. 2024

Fluid Mechanics and hydraulic machines by Modi& Seth, Stundard Book House 2019
Fundamentals of Turbomachinery by Venkunna 8K, PHI,2009

Hydraulic Machines: Theory, & Design. V.P.Vasandhani, Khanna Pub, 1990,

Fluid Mechanics and Hydraulic Machines by SukumarPati. Tata MeGraw Hill 2017

=
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ELECTRICAL MACHINES AND AUTOMATIC CONTROL
Course Ohntcomes:

1. They will get knowledge sbout different transformers, D.C, motors and their applications.

3. The eclectrical machines induction motor, synchrnous motor, -servo molor and their
controlling mechanism.

3. The knowledge abom amalogy in mchanical system, concept of various types of control
system and mathematical representation of signals.

4, Explore to time response analysis, Rowth Hurwitz Criterion and its application, MNyguist
stahility.

5. Concept of mol locus, Frequency Response Analysis, Introduction to P, Pl and PID
eontrollers

UNIT 1
Rasic concepl of single-Phase Transformer: Efficiency and voltage regulation. Open circuit & Short
cireuit Tests. Thrée Phase Transformer: Three phase transformer connections, 3-phase to 2-phase or
f-phase connections and their applications. AUt Transformer: Vol- Amp relations, efficiency,
advantages & disadvantages, applications. D.C. Mators: Concept of starting, speed control, bosses
and efficiency.

UNITII
Concept of three phase Induction Mator: Construction and equivalent circuit, Relation between
worque equation &nd torque- slip characteristics, speed control. Alternator: Schematic construction,
emf equation, Yolage regulation. and s determinatwon by synchronouws impedance  method.
Synchronous Motor: Emtmg and excitation on line current (V-curves) and inverse Vecurve. Servo
Hmun&.c.mmr&i&@;wﬁﬂdm‘"'--'--_,- -

Y ) UNFETIE. o)
Concept of Mechanical System: linear mechanical elements, force-voltage and force current analogy,
clectrical analog of simple mechanical systems: Details theory of coupled circuir, transfer i
meenisn; Concapl At pRrkns lypes 0 s Signas: Uni sep, unit T unit impulse
-

periodic :i,gg:-m with their mathematical representation and characteristics.

Anatysie:. Time. tosgonse of: 8- standard socond Qree
s, steady s and ertor constants. Stability: Concept
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UNIT V
Root Locus Technigues: Concept of root locus, construction of root loel, Frequency Response
Analysis: Correlation between time and frequency responses of a second order aystem; Hode plot
gain margin and phase margin and their determination from Bode and Polar plots, Process Comtrol:
Introduction to P, Pl and PID controllers and thelr charicterisiics, representation and applications in

devites,

Texi /Reference Books:
1. Afeal Sikander, Chandan Kumar Chanda, Dulal Achasjee, Jerzy K. Szymanskl, Advanced Energy
ardd Control Systems, Springer Nature Singapore, 2022,
3. Dawwson, Nonlinear Control of Electric Machinery, CRC Press, 2019,
4. Rik W, De Doncker, Duco W.I, Pulle, André Veliman, Advanced Electrical Drives; Springer
International Publishing, 2020.
;IE*;: Pyrhomen, Valeria Hraboveova, R. Scoit Semken; Electrical Machine Drives Control. Wiley,
1 5
3. Claiton Moro Franchi, Electrical Muchine Drives, CRC Press, 2019,
6. P. Arunn Jeyanthy, Christeenn Francis, Sunil K. Josepl, Electrical Drives and Coatrol for
Auwtomation, Independently Published. 2018,
ini}hﬂ[ﬂﬂ. 5. Hasan Saced, Electrical miichine and avtomatic control, S.K. Kataris & Sons,
8 J. P, Navani Sonal Sapra Elecirical Machines-And Automatic Control , S.Chand 2023,
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MEASUREMENT & METROLOGY

Course Chuiemes;

I, Able to describe hasle concepts of mechanical measorement wnd error in measurements,

7. To understond the linesr and angulsr medsuring instrument for measurement of various
COmponents

1. Able to describe methods of measurement for force, Lorgue, Pawes.

4 Able to describe methods of measurement for displacement, velogity/seed and acceleration
and temperature measuring device for varkwus applications.

4, Students will able 1w describe basic conecps af Metrology and scparste different gears
fhrough measurément of various dimenyinns ol gears.

UNTT-I
Mechanical Memsu rement
Need of mechanical messurement, Basic definitions: Hysteresis, Lincarity, Resolution of measuring
instruments, Threshold, Deifl, Zero sabiliy, loading effect and gyslem response. W easurement
method, Ceneralized mensurement Fystem, Statle performance characteristics, Errors and their
¢ lussl Neations.

UNIT-1I

Limits, Fit and Tolermnces: Delinitions; Toletance zone and grades, Hole and shafl system,
Cieametric tolerances, Tylor's principle of gauging, Design of tolerinces for varkous applications;
Talerance analysis in manufcturing and assembly; Role of metrology in Design of Manufacturing.
Lineir and angular measurements

Linear Measurement Instruments, vérnier calliper, Micrometre, interval measurements: SHp gauges,
checking of slip gauges for surfuce quality, Optieal flat, Limit gauges. Problems on mexsurcments

with gauge.

UNIT-ITI
Measarement of Foree, Torque and Strain
Force measurement: load cells, cantilever beams, proving lings, differential rans{urmens.
Measurement of torque; Torskon bar dynamometer, servo controlled dynamometer, shsorption
dynamometers, Power Mensurements, Measurement of strain; Mechanical strain gauges, ekectrical
strain giuges, strain gauge: materials, gauge factors, theory of strain gauges and method of
measurement, bridge arrangemend, Temperature compensation. '
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UNIT-1Y

Displacement, Velocity/Speed, and Acceleration, Measurement

Working principal of Resistive Potentiometer, Linear variable differentinl transducers, El““'l'-"
Magnetic Transducers, Mechanical, Electrical and Photoelectric Tuchometers, Piezoelectric
Accelerometer, Seismic accelerometer

Temperature measurement _
Temperasture measuring devices: Thermocouples, Resislance Tempersture detectors, ']:lﬂ'-l'ﬂ_'lllltﬂrr
Liquid in glass Thermometers, Pressure Thermometers, Pyrometer, Bimetallic strip, Calibration of
temperature measuring device, Numerical example on flow measurement.

UNIT-V

Metrology: Basics of Metrology, Need for Inspection, Accuracy  and Precision, Objectives,
Standards of measurements, : 3
Metrology of Gears und screw threads: Gear woth terminclogy, Sources ol errors in
manifacturing of gears, Measurement of tooth thigkness: Gear woth vernier, Constant chord miethod,
Addendum comparator method and Base tangent méthod, Measurement of tooth profile: Tool
maker's microscope or projector, Involute tester, Measurement of pitch, Measurement of run out,
L.ead and Backlnsh checking: Measurement of concentricity, Alignment of gears,

Text Meference Books: o T
1. Engineering Metrology and Messurement, N V Raghavendra and Krishnamurthy, Oxford

Liniversity Press, 2013

3. Mechanical Measurements and Instrumentations, Er. R K Rajput, Kataria Publication
(RATSONY) 2013

3. Mechanical Measurement. and Metrology by R K Jain, Khanna PublisherMechanical
Measurement & Control by LS. Kamar, | 1995

4. Industrial Instrumentation & Control by S K Singh, McGrawHill 2017

5. Metrokogy and Measureiment, Anand Bewoor & Vimy Kulkarm McGraw-Hill, 2017

6. Instrumentation. Megsuremend and Analysis, B.C. Nakra, K.K. Chaudhry MoGraw-Hill
A Text book of Engineering Metrolagy,/ 1 C ' Gupta, Dhanpat Rai Publications. 2018
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T P Paper Code- ME-401
1 0 Credit- 4
MANUFACTURING SCIENCE

Course Outcomes:
Lipon completion of this course, students will be able to

1. Amnalyze the application of casting processes in production and understand the working of
Various casting processes

Understand the process of metal cutting and finishing along with process variables and the
working of different types of machine tools.

3. Explain the conventional and advanced metal farming processes

4, Analyze and access the imporlance of welding processes in manufacturing and apply
knowledge to select appropriate welding process based on the type of industrial application.
Understand the different conventional and unconventional manufacturing methods employed
for making different products,

[E¥]

&

UMNIT-1
Casting Processes: Introduction, Industrial applications, testing of moulding sund, types of casting

processes (Die, Centrifugal, Continuous, and investment casting), Solidification time, Ciating and
rising system design, Sprue design: Modulus method.

Metal Cutting-

Mechanics of metal cutting, Geometry of tool and nomenclature, ASA system Orhogoenal vs. oblique
cutting. Mechanics of chip formation, types of chips, Shear angle relationship. Merchant's force
circle diagram. Cutting forces,-and power required. Heat generation and cutting tool tempernture,
Cutting Muids/lubricants. Tool materials. Tool wear and ool life. Machinability, Dynamometer, Briel
introduction to machine ool vibrationand surfisce Tinish, Fconomios of metel cutting.

UNIT-2

Plasiic deformation and vield eriteria; Terminology used in plestic deformation: Recrystullization
femperature, grain  growth, modieability, fundamemntals of hot and cold working processes;
Advantages and disadvantages of hot and cold working,

Rolling: Types of rolling operations: Hot ralling, cold-rolling, ring rolling ete. Defects in rolling,
Analysis of rolling operation.

Forging: Forging, advantages and disadvantages of forging, Forgeability, draft, flash, gutter, Drop
forging and press forging, other types of forging.

Extrusion: Extrusion, Extrusion reatic, Direct and indirect extrusion, hydrostalic extrusion,
lubrication for extrusion, wire drawing. rod and tube drawing, wire drawing analysis.
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Sheet metal operation: Punching and blanking, clearance in punching and blanking, punching force
and blanking force, the capacity of press for punching and blanking, energy, and power for punching
and blanking, shear on punch, the force required with shear on punch, other Eypes of sheet metal
operations,

Drawing: Blank size, Drawing force, deep drawing, deep drawability, imiting drawing ratio,
defects in drawing.

Spinning: Spinability, blank diameter,

UNIT-3
Drilling: Types of drilling machines, portahle, bench, upright, Radial, Spot facing, Drilling process
parameters, Estimating machine time. Reaming: Types of rearser, reaming operations. Broaching:

Types of broaches, tool materil teeth terminology and other: details, Methods af brogching.
Working principle and operation of shaping, planning and slotting.

Milling Machine: types, working principle, milling parameters, operations (slab, end, shot, face
milling), up and down milling, Estimating machming time in lathe and milling operations, different
types of indexing methods in milling.

Grinding & Super finishing

(i} Grinding: Grinding wheels, abrasive & bonds, cutting action. Grinding wheel specification.
Grinding wheel wear - altrilions wear, fracture wear. Dressing end Truing. Max chip thickness and
Cuest ceiteria. Surface and cylindrical grinding. Centerless grinding

{ii} Super finishing: Honing, lapping and palishing.

LINIT-4

Metal Joining

Survey of welding and allied processes, Gas wekling and cutting, process and equipment. Arc
welding: Power sources and consurmiables, TIG & MIG processes and thelr paramelers. Resistance
welding - spot, seam projection ete, Uiher welding processes such as atomic hydrogen, submerged
arc, electro slag, and friction welding, Soldering & Brazing. Adhesive bonding, Thermodynamic and
Metallurgical aspects in welding and weld, Weldability, Shrinkagefresidual stress in welds,
Distortion & defects in weld and remedies Weld decay in HAZ,

UNIT-Y
Unconventional Machining
Weed & bencfits, application and working pringciple of EDM, ECM, LEM, EBM, USM. AJM, WIM.
Similarly, non-conventional welding applications such as LBW. USW, EBW, Plasma- arc welding,
Diffusion welding, Explosive welding/cladding, Induction to Hybrid machining processes
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Books and References:
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Manufacturing Science - A, Ghosh and AK, Mallik, East-West Press. 2™ Edition, 2010

. Manufacturing Science — G 8 Sawhney, Dreamtech Press, 2019,

2
3.

Manufacturing Engineering and Technology, e n Sl Units, Serope Kalpakjian, Steven R.
Schimid . Pearson, 8 Edition, 2023,

Fundamenials of Metal Machining and Machine Tools - Geoffrey Boothrovd, CRC Press,
20015

Producticn Technology - R Jan Khanna Publishers. =

A Textbook of Manufacturing Technology — Er. RUK. Rajput, Laxmi Publication, 2" Edition,
20210

Advances in Non-Cenventional Manutacturing Processes — D, Syed Asghar Husain Rizvi.
Amber Publishers, Vohime-1, 2023.

Manufacturing Science — ME Khan, Serajul Hagque. PHI Publication

A Textbook OF Production Engineering- PC Sharma, § Chand Publication
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Paper Code- EE-451
Credit- 1

ELECTRICAL MACHINES AND AUTOMATIC CONTROL LAB

Coorse Outeomcs:

1. To understand the controlling the machine and agtomation.

2. To able to measurement and characterization of machines.

3. To understand the usage and application of PYVTR.

4. To be able to underétand the working of Electro-Preumatics and Electro-hydraulic System

List of Experiments: (At least 8 of the following)
1. Study to speed characterization of D.C Shunt motor.

2, Analvsis of 8.C and O.C test of Transiormer.

3, To Study of Load veristion by PID Controller.

4. To determing the efficicncy of single phase transformer and three phase transformer.
5. To determine the efficicney of auto transformer.

&, To study Flectro-Pneumaties and Electro-Hydraulics System

7. To study Programmable Logic Controller Trainer

R. The experiments on FVTR ,ﬂ"’/
s
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L T r Paper Code- ME-451
1] i 2 Credit- 1
MANUFACTURING SCIENCE LAB

Course Ouicomes:

i. To perform the joining of metal and measurement the ol life for characterization of wol,

2 To understand various welding process avallable and their applications,
3, To understand the hasic principal of 3D peinter and analyses the variables
4, To Perform drilling operation and estimate the machining time.

List of Experiments: (A€ keast § of the Tollowing)

Study of differént types of tooks and its angles & materiaks,

Experiment on jigsFixtures and is uscs

To perform turning and step tuming on Lathe machine.

To perform knurling and grooving on Lathe machine.

Experiment on ool wearand teal life.

To study the taykor's ool life equations and the factor influencing towl life.
Finishingof a surface on surface-grinding machine.

Drilling holes on drilling machine and study of twist-drill,

Gas welding experimen

l[lI Arc welding experiment

1 1. Spor Resistance welding expepiment.

12. Soldering & Brazing experiment

13 MIG Welding

14, To study the apparatus of 30 Printer-and analyses the viriable associated with it.
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G el Y paper Code- ME-452
iy i 1 Credit- 1
MEASUREMENT & METROLOGY LAB

Course Dulcomes:

1. Demonstrate the necessary skills for calibration and testing of different gauges and

st

2 Demonstrate the necessary $kills to collect data perform tnalysis and inlerpret results (o drw

valid conclusions thiough standard test procedures using various metrology instruments.
3. To understand the basics of micrameter and imporance of least count
4. To understand the basics of tolerance by uses of gauges.

List of Experiments: (At least § of the falbwwing)

I. Measurc the least count of Vernler Calipers and measure the thickness of salid wire,
2 Measurement of gear ipoth profile using gear tooth Vernier iGear tooth micrometre.
3. Measure the least count of micrometer unl mcasure the thickness of solid wire.

4. Calibmation of Micrometre using slip Ealges-

5. Measurement of angle using Sire Centee [ Sine bar / bevel protractor

6. Determine the clearance beiween surfice afmechinical compenent Filer Gaige

7. Spudy the limif friction wlerance and perform experiment by using Go NOgo Gauge
£ Measurement of Scréw threads Parameters using o wire or Three=wire methods.

g Measurement of Surfice ughness, using Tally SurlfMechanical Comparator.




