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FIle Ref No 67049ノ GA‐ IV‐ E1/2013′ CU

UN:VERSlTY OF CAL:CUT

Abstract

Faculty of Engineering‐ BTech Degree Course‐ 2014 admission― Anoma‖ es rectified in the Sy‖ abus

of ‖lrd to V‖ Lh semester‐  Mechanical Engineerin9, Printing Technology, Production Engineering,

Automob le Engineer ng and Electrical&Electronics Engineering― lmplemented‐ Orders issued

G&A‐ lV‐ E

U O No 9884/2015′ Admn Datedi Cancut university PO.19092015

Read:-1) U.O.No.5156/2014/Admn dated.29.05.2014

2) UO Notes received from EX-ll Section

3) Orders oF the Vice Chancellor in the lite of even no dated'18 09 2015

ORDER

As per paper read First above, the revised scheme and syllabus of lllrd to vlllth semester BTech

courses \ /ere implemented ure,f 2014 admission.

As per paper read second above' certain anomalies have been pointed out by EX branch of

Pareekshabhavan in the approved syllabus of various BTech Programmes of (201-4ad missions)

and the same v\as forwarded to the chairmen of the Boards of studies concerned lor rectifying the

anomalies noted in the syllabi of Mechanical Engineering, Printing Technology, Production

Engineering Automobile Engineering and Electrical & Electronics Engineering courses'

The Chairmen Board of Studres concerned after having rectified the discrepancies in the syllabus

have forwarded corrected copres of the syllabi of the BTech courses'

Sanctton has therelore been accorded by the Vice Chancellor lor lmplementing the corrected

versron ol the syLlabus of lllrd to Vllfth semester BTech Programmes in Mechanical Engineering'

Printing Technology, Production Engineering, Automobile Engineering and Electriacal & Electronices

Engineering programmes of 2014 admissions'

Orders are issued accordinglY.

(Copies of the SYllabi aPPended)

Usha K

Deputy Registrar

Pr ncipals of a‖ Engineering Co‖ eges,

ContrO‖er of ExaminaIOns/」 CE-6/EX section′ SF′

To

ヨ

Forwarded / By Order
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fcschiog scheme

-l hours lccture and I

ENl4 301 Engineering Mathematics III
(Common for all branches)

Crcdits:4
hour tutorial per week

Objective
-', To pro,tide a quick weniew of lhe concepls and results in conplex analysis lhat nay be rcelul in

engineering.
To introduce the concepts of linear algebro ond Fowier troasform vhich are ulealth o/ ideqs and results

wtth $ kle orea ofapplrcalpn-

Module l: Funclio[s ofa Complex Vrri.blc (12 hours)
Functions of a Complex variable - Limit - Continuity - Derivative of a Complex function - Analytic functions -
Cauchy-Riemann Equations - Laplacc equation - Harmonic Furctions - Conformal Mapping - Examples: e',

sinz, cosha (z+r./z ) - Mobius Traosformation.

Module ll: Functions ofa Compler Varitble (14 hoqrs)
Definition of Line iotegral in thc iomplex plane - Cauchy's integral lheorem (Proof ofexistence of indefmite

inlcgral io be omitted) - lndependence of path - Cauchy's int€ral formula - DcriYativcs of analyic functions

(Proofnot required) - Taylor series (No proo0 - Laurent series (No prooo - SilSularitics - Zeros - Poles -

iesidues - Evaluation of rcsiducs - Cauchy's rcsidue theorcm - Evaluatiol ofreal definito integrals.

Modulc lll: Lirelr Algebr8 ( 12 bours) - (Proofs not tcquircd)

vector spaccs - Definition, Examples - Subspaces - Linear span - Lioear Independence - Lineal Dependerce -
Basis - Dimension- Orrhogonal ard Orthonoimal Sets- Onhogonal Basis - Otthonormal Basis - Cram'Schmidt

orthogonalisation process i Inner product spaces - Definition - ExamPl€s - lncqualities : Schwarla Triangle (No

proof).

Module lV: Fourier Transformr (14 hours)
Fourief tntegral theorem (Proofnot ]€quird) - Fodrier sinc and cosinc intcglal reP.es€nBtions - Foulier

lransforms , tra!sforms of SOme elementary functions - Elemcntary properties ofFourier tlsosforms -
coovolution theorem (No prooD - Fourier 

-Sine 
and cosine transfoms - transfoms ofsome elementafy functions

-Properlies ofFourier Sine and CosiDe transfoms.

'fert Books:
Module I: Erwin Kre ysig Aclvoncerl Engineering Mothenalics' 8?, John Wiley and Sons, Inc'

Sections: l2I, 12.4, 12.5, 12.6, 12.7, 12.9

Module ll: Er*in Krey-sig, ,'(dvazc ed E4giwering Mathenralics, 8e, John Wilcy and Sons, lnc'

Seoions: 13.1. 13.2. 13,1. 13.4, 14.4, 15.1,152, 15.3, 15.4

Modulr IIt: Bernaed Kolman, DavidRHill, lnfioducrory Liaeor Algebro, ln Applied Firsl Coutrc,

Pearson Educalion.
Sections: 6.1, 6.2, 6.3. 6.4, 6.E, ApPendix.B.l
Modulc lv: wylie C.R and L.C. 9ar:rcfi, Advanced Engineering MarlEtwtics, Mccraw Hill'
Sections: 9.1. 9.3, 9.5

9
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Universrty of Cali(irt

lnternal Continuous Assessment ( Max i nun Marks- 50)
60or'o - Tests (minitnurn 2)
3092o ' Assignments (minimum 2) such as home work, problem solving, group discussiors, quiz, literarue survey.
setninar, term-projecl, software €xcrciscs, etc.
l0olo - Afiendance and ReBularity in the class

・　　́
、

Teachiog scheme

ENt4 302 Computer Programming in C
(C o mrnon for 0 I I b ru nc h e t)

Credits: 4
2 hous lectures and 2 hour lab per week
ObjectiYes

'. To i part the bosic concepts o/ computer arrd in/ornotion technologl
To.le,elop still in problem sorving concepts rhto,gh learning c programming in [tqcticol approach.

Module I (13 hours)
lotroducliotI to Computers: CPU, Memory, iDout-output devices, secondary storage devises, processor
conc€pts - Evolution ard comparative study ofprocessors. Machine languagi, assembly language, and high level
language. lnside a PC, Latest trends aod technologies of storage, ,ero.y, pro"esor, printinfetJ Concep-of
Program ard data, sysrem sonware - Blos, operating system- Definition-Functions-windows, and Linru.
Compilers and assemblers, Compuler networks, LAN, WiFi.

Modrle II (13 hours)
Bosic elemenls ofC: Flow charr and algorithm - Development ofalgorithms for simple problems. Structure ofc
program - Operato.s and expressions - Procedure and order ofevaluatioar - hput r;d Output fu[ctions" prile,
do-while and lor st^tetienls, tf, il-else, s\|itch, breot\ continue, goto, and labeis. programming examples.

Reference books:
l. H S Kasan4 Colrpler Variables, Theory ond Applications,2e, prefltice Hall of India.
2. )ohn M Howie, Complex Anallsis, Springea lntemational Editioo.
3. Anuradha Gupta, Codplex Analysis. Ane Books India.
4. Shahnaz bathul, Text book o/ Engiaeering Ma,henotics, Special J'unctions ond Complet Variobles. Prentit;e

Hall of lndia.
5. Gerald Dennis Mahan, Applied nathen4r,cJ, Spriager IDte.national Edition.
6. David Towen. Grride to Lineor Algebru, NtacMillan Mathernaticat Guides.
7.lnde( K Ranl An Introductio,, to Lineqr,l/gebra, Ane Books lndia
E. Surjeet Singh. aizear Algebru, Vikas Publishing House.
9 Howard Anton, Ch tis Rorres, ElementoO, Lineot Algebra, Applicotions fe6ion,lohn Wiley and Sons.

10. Anthony Croft, Roben Da!ison, Martir Hugrcavcs, Errgineering Mathemutics, pearson Education-

Universitl Errminalion Pattcro

PIRT A: Anolrticaliproblen soh,ing SHORT questions
Candidales have to answer EIGHT questions out ofTEN. There shall

be minimum of TWO and maximum ofTIIREE questiom fiom each
module with total TEN questions.

PART B: Analyticol/Problen sobing DESCNPTIYE questions
Two questions from each module with choice to aoswer ooe questioo.

&5″ ″綺=`θ ″α″お

イェ′5″α″お =6υ ″″な

Maximum Torol Mork: 100

2014 Syllabus - 8.Teah. Mechanical Eng8.
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Module I lt (13 hours)
Fulctions and Program stru.tures: Funu(ions - declaring, defining, and accessing fuoctions - paramcter passing
nrethods - Rccorsion - Storage classes - ar tern, a{o, retisrer utd.rraric. Library functions. tieader firei- c
pre-processor. Example proBrarns. Arnys: Delining and processing arrays - passing arrays to funaions _ two
dimensional and.mulaidimensional arrays - applicdion ofarrays. Eiampie programs.
Modulc ll (13 hours.)
Structures - declaration, definilion and initiatization ofstruclures, unions, Pointers: Concepts, declaratioo.
initialization ofpointer variables simple examples concepr ofa file - File operations File pointer.

Intcrnaf (--ontinuous Asses$menl ( Ilari fi um Ma*s- 50)
50o'o - Lab Practical l ests

:096 - Assignmcnts
20ozi, - Main Rccord
l0o'o - Rc{ularit! in the class

Unircrsilv Examinrtion Psttern

PART ,4 Anol.vlieol./problen solvingSHORT questioas 8x 5 mqrks=40 marks
Candidates have to ansrver EIGHT questions out ofTEN. There shall be

mininlum ofTWO and maximum ofTHREE qu€stions from each module
with toral TEN questions.

PIIRT B: ,4 nol)\ic.tl.'Problen solving DESC RIPTIVE qrestions 4x 15 mqrkr=60 mqrkt
Tlvo questions from each module with choice to aoswer one quostior.

Msrinum Totql Marl$: 100

Text Books
l. P. Norton, Pe&r Norlon's lntrcdue tion to Computerr,T"taMcGftw Hill, New Delhi.
2. E. Balaguus\r.amy, Progronming in ANSI C, 3rd ed., Tata Mcctrr{ Hill, New Delhi, 2004

Rrfercncc Books
l. B. Gottfiied. Ptogtonning \|ith C,Xlded. Taia Mccraw Hill, New Delhi, 2006
2. B. W. Kernighan, and D. M. Ritchie, The C Proganaing tangtuge,Prc ice Hall of lodi4 Ncw Delhi,

te88
3. K. N. Kiog. C P/oSranming: A Modera Approoci, 2nd ed., W. W. Norton & Company, 2008
4. P. Norton, Perer l{orron's Computing Fundanentak,6th.d'Tata McGraw Hill, Nov D€lhi, 2004.
5, S. Kochan, Proglaarring l,t C, CBS publishcn & distributors
6. M. Meyer, R, Baber, B. Pfaffenberger, Computers in your Ft tt re, 3rd rd., Pearson Education India

2014 Syllabus - B.Tech. Mechanical Engg.
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MEl4 303 Ftuid Mechanlcs
Teachitrg lchcmc Crrditr: 4
3 hours lecture altd I hour tutorial per week
Objectivc

To srud, thc physical hehwiow ofJluids ondluid tyslens, ond laws governing this behaiout
To studr rhe acrion offorces onfirids and ofrhe resulringflory pattern

Module I (13 houn)
Fundamenlal Concepts : Chamcteristics of fluids - continuum - prope(ies offluids - density, specific weight,
specific volumes, specific gravity, viscosity, capillarit-v, compressibility aod bulk modulus, surfac€ tension,

. vapout ptessure
Fluid Statics I Ptessure - Pascal's law-Hydrostatic law-variatioo ofpressure in static ouids -absolute aod gaugc
pressurcs - measurement of high and low pressures - manomcters - forccs on bodies and surfaccs submerged in
fluids - Buoyancy and flotation- stability ofbodies submerged and floating in fluids - metaceotric hoight.

Module II (13 houn)
System and control volume approach - basic equatioos - Reynold's transport equatioos - differential and integral
lorm ofcontinuity , momentum and energy equations - application ofthe above equaiions for ooe dimensional
flow - velocity and momertum corrections - one dimensional flow along streamlioe and stream tubes - Euler's
equation - Bernoulli's equation - applications - Vcnturimetcr, Orificemetcr, Pitot tubc, Orifice , Mouthpiece.
Notches and weirs.

Module UI (13 houn)
Fluid Kinematics - Eulerian and Lagraogiao florry descriptions - classification ofRuid flow - graphical
descriplion offlow pattcrn - stream lines . path lines, streak lines, stream tubes - velocity and acceleration in fluid
florv. ldeal fluids - rotational and irrotational flow - circulatioo and vorticity - stream function and potential
function - basic flow fields - rectilinear flow - source and sink, Doubla,Rankine Halfbody, Rectilinear oval .

Flow through pipes - Reynold's experiment - lamioar and turbulent flow - critical Reynold's [umber laminar
florv in circular pipes - Hagen-Poiseuille flow - turbulent flows in circular pipes - Darcy - Weisbach equations -
Eddy propenies - Minor losses in pipes - rotal head - pressure lines.

Module IV (13 hours)
Boundary layer lntroduction -boundrry layer ov€r flat plate - continuity atld momentum €quations for lamiDar
boundary lal'cr - boundary layer thickncss - velocity profile - integral solutions ofmomentum equatioos -Von-
karman equation- Blasius equation- Prandtl's equations- bou[dary layer on immersed bodies - drag and lift - skin
friction - boundary layer separation Inrroduction to tubulence, classification, scales oftrubulence - Reynold's
stresses- turbulence models- Prandtl mixing length concept.

Tcrt Books:
l. Dougl?,s, Flttid Mecrarics, Pearsoo Education
2. R K Bansal. Text book of Fluid Mechanics and Hydraulic Machines" DhanpatRai Publications.
3. P.Balachandran, F/aid Mechanics, prcntice hall , India
3. J K Jain. Fluid Mechanics, S Chand
,1. R K Rajput, Tdxt book ofFluid Mechanics and Hydraulic Machines, I:xrni Publications.

Reference Bools:
L F. M. White, flrrd Mechanics, 5$ Edition, McGraw Hill
2. I- H. Shames, Fi,d Mechonic:s, 4t Edition, McGraw Hill
3. S. K. Som, G. Biswas, Fluid Mechanics, Tata Mccraw Hill
4. Fox, lntrodrction to Fhid Meclanbs,Eastei.,nWiley,
5. D. Ramadingcih, F/zid Meclpnics,New Agc Intemariooal

2014 Syllabus - B.Tech. Mechanical En88
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loternal Continuous Assessment f,rtlarrrt um Marks-51
600,b - Tesls (minimum 2)
30% - Assignments (minimum 2) such as hone \ ork, problem solving, group discussions, quiz, literdure survey,
seminar, term-projecl, software exe.cises, stc.
109; - Attendaoce and Regularity iD the class

Unirersit-v Examinatior Pattern

P.,IRT.4: Anol\tica,?roblen solving SHORT questions 8t5 mar*s=4o marl<s

Candidates have to answer EIGHT queslions out ofTEN. There shall be

minimum of TWO and maximum ofTHREE queslions from each module
\ ith total TEN questions.

PART B. Anolytica!,'?toblen tolving DESCNPTIVE questions 1x 15 marl$=60 natks
Two questions from each modulo \rith choice to answer one question.

M..\im n Total

MEl4 304 Mechanics of Solids
TeachinE scheme Credits: 4

J hours leclure and I hour tutotial per w€ek

Objcclives
i' To acquainl ulirh the batic concePls ofstress and delo nation in solids.

i To itrictice the methodologies to anol$e slresses aqd itroint in simple structural errrbers, qnd lo

opply the results in simple design problems.

Module I (13 houn)
Simple Stress and Strain: Introduction to analysis ofdeformabte bodies- intcrnal forces - method ofsections -
assrimptions and limitalions. Simple stress€s - stresses due to normal, shear snd bearing loads - stren$h design of
simple memhers. Definition of linear and shear sttains.

Maicrial behavior - uniaxial tension te31 - stress-strain diagn ns - conc€pts oforthotropy. anisotropy and inelastic

behav ior - Hooke's law for linearly elasiic isotropic material under axial and sheat dcformatioo - deformation in

axially loaded bars - thermal effecis - statically indeterminate probtems - ptinciple of sup€rposition. Elastic strain

energy for uniaxial srress. Definition ofstress and strain at a poinr (intrcduction to stress and strain teosors and its

comionents only) - poisson's ralio - biaxial aad triaxial dcformations - Bulk modulus - Relations betn'cen elastlc

constants.

Module U (13 hours)
Torsion; Toision theory ofelastic circular bars - assump(ions and limilstions - polar modulus ' torsional rigidity -
economic cross-sectio;s - slatically indeterminate problems - shaft desiSn for lorsional load'

Axjal force. shear force and bending moment: Diagrammalic conventions for supPorts and loading - axial force,

shea, force and bending moment ini beam - diffe(ential ralstions between load, shear force and beoding moment

- shear force and bending momcnt diagrams by direcl and summation approach -elaslic curve - point of
infleclion.

Module lll (13 hours)
iir"rr", in Ui"6, pure bending - flexure formula for beams - assumptions and limitations - section modulus -

flexural rigidity - €conomic sectioos - beam of uoiform sirength. sheariog stress formula for beams -
. assumptio;s a;d limitations - design for flexufe and shear (beams with reclangula, md circular c,/sonly). 

.' 
Derlection of beams: Moment-curvature relation assumptions and limitatioirs - double integration mcthod -
Macaulays mclhod - superpositioo techoiqucs - moment area method and coojugate beam ideas for simple cases.

′3
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Module lV (13 hours)
Transformltion ofstress and strains: Plane state ofstress - equations of transformation - principal stresses. Plane
state of strain analogy between stress and strain transformation - Mohr's circles ofstress and slrain straiD
roscrles.

Compou!rd stresses: Combined axial, flexural and shear loads - eccentric loading under tensior/compression -
combineri bending and twisting loads.
Thtoqr of co lumns: Buckling theorv -Euler's formula for long solunns - assumptions and limitaiions - effect of
end condrlions - slcnderness ratio - Rankine's formula for intermediat€ columns.

'l'exl Books:
l. E. P. Popov, T. A. Balan, E gi aering Mechonics ofSolids,parsor Education, New D€lhi,
2. R K Bansal, Mechanics ofsolids, l,axmi Publications
3. P. N- Singh, P. K. Jh4 Elemenlary Mechanics of Solids, Wiley Easrern Limited, New Delhi_

Referelc€ Booksi
l. Cere, Timoshenko. Mechanics of Materials,CBS Publishers & Distriburors, New Delhi.
2. l.l L Shames, J. H. Pitanf;si, lntrodaction lo Solid Mechonics, preotics Hall of Indi4 New Delhi.
l. F Beer. E. R. Johnston. J. T. DeWolf, Mechanics ol Marer,'oh, Tsta Mccraw Hill, New Delhi
1. S. H. Crandal. N.C.Dhal, "f .1. Ludnec, At Introtluction b rhe Mechunics o/So/ids, McGraw Hill
5. A. P),tel, F. L. Singe\ Streagth o/ Matetials, Hzfr,et &Row publishers, New york.

6096 - Tests (minimum 2)
309/0 - Assignments (minimurn 2) such as home work, problem solving, group discussions, quiz, literature survey,
seminar, term-project, software exercises, etc.
l0o,i' - Attendance and Regularity in the class

Examinalior Pattero

PlRT A: Anolylical/problem solying SHORT questions Ex 5 nor*s=iO narb
Caodidates have to ansrtcr EIGHT questioos out ofTEN. There shall be
minimum of TWO and maximum ofTHREE questions from each module
with total TEN questions.

PART B: Andlytical/Problem solving DESCRIPTIVE questions
Two questions from each module with choice to answer one question.

4 x l5 mo*s=60 narks

Muimun Torol Mstb: 100
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NIEI4 305 Metallurgy and Material Science
l rachiog schcmc Credits: 4
I hours luclure and I heur lulorial per wcck
Objccti\ e:

7'o inrydll kno\'ledge on cnginreting maletiols, delornation ofthe cryslols, ctluilibriun
litgrcnt of selecled allor systems, heat treotment of sleels, properlies o/ sleels, cosl iron qnd olher
ai!o)s, Ltnd it! oppli.ution

Modulc I (12 hours)
Introduction lo materials science arld engineering-Materials classification- polymorphism-allotropyJevels of
structure- microscopic examination-Specimen preparation for microstructual examinatio&-€rching-metallurgical
microscopc--scanning electron microscope(SEM) ard Transmission Electron Microscope(TElo-Crystal structure.
ofmetallic matcrials. lmperfectiorls ln crystals. - Point defects- lirte defects- surface defects,

l\Ioduh'II(l,l hours)
SolidificalioD ofmetals and alloys- Solid solution, Hume Rothery's rules-Diffusion.laws ofdiffusion-
Vechalrisms ol dilfusion- applications-['hase diagrams- Phasc rule- -lsomorphous systems-Lever Rule- Cu-]li-
(uteatic s] \lcnr- Ph-Sn- cuteitoid - perirectic reactions Iron- Carbon equilibrium diagram. DeveloFxnent of
m i;rosl rrr,:r Lrrr: il lron Carbon allo)-s. Philse transformation in slecl- TTT diagram, Heat treatmr:nl ofsteel,
Anrcalrng. rernpering. aus:empering, manempering. Ilardenabiliry, Jomoitest- surface hardening methods.

Uodul{ lll( l4 h0urs)
Etastic. a elastic and visco - elastic, behavior - Plastic Deformalion of Metals and Alloys- Mechanisms ofplaslic

' deibrmarion. role ofDislocation; slip and trvinning - Schmid"s law. Strengthening mechanisms - Grain size

reduction, solid solution strengthening, Work hardening: Recovery recrystallisation and gtain groMh - failure of
malcrials Fracrure - ductile fracture, brinle fracture, -proteclion against fracture-fracture toughness, FatiSue-

mechanism oi fatigue, s-N curve - creep curve

llodulc IV (12 hours)
Applications offerrous alloys-Steels-low ca6on sreels-high strengh low all0y steels-Medium carbon steels-high

carbon steels-Slainless stcels - ferriiic, ausrenitic and martensitic stainless ste€ls - Cast irolls - Gley cast irons '
Duelile cast irons - \\'hite iron and Malleable ilon - copper and its alloys - brasses and bronzes - aluminum and its

allt')s - magnesium anil ils alloys - tiianium and its alloys - Refractory metals - Super alloys - Composites -

panicle reinforced and fiber reinforced composites - the fiber phase and the matrix phase - Polymer and metal

marrix conrposires - p.ocessing of fiber reinforled composites - shape menrory alloys - Nano materials - bio

malenals - bio compatibilir)

Text Brloks
I . william D Calliste I, Motetisl Sc ience and Engiheeting, John wiley and Sons

2. Raghavan v, Materiol science and engineering,

-1. Jose S & Malhew E.V, Melt llurgt ond Moteriols Science, Pentagon Educational Services

I' r'drtion 201 I

Reference Books
I Jarnes I Shackelford Shackelford, ,ty'areriols science lot Engineers,
2. \far Vlack, Moteriols science aid Engineeing, Pearson Edtcolion
-:. C.lliclcr, t ecrdricdl Metallur{y, Ittccra\,y Hill Pub.

lotcrnal Cootir!uous Asscssmcrl ( Maxi fi um Mark- 50)

60010 - Tesis (minimum 2)
30% - Assignmena (minimum 2) such as home work, problem solving, group discussions, quiz" litcraturc zurvey,

seminar. term-projecl, softwarc exsrcis€s, ctc.

I 0on - Afiendancc and ReAularity in the class

ノf
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MEl4 306 Electrical Technology

'feaching scheme Creditr: 4
.l llours lecture aDd I houa tutorial pca lvcek
Ohj rrlir e\

To study lhe operalion, perlormanc.e und choracteristics oJ diflerent types ofelecticol machines
To Jbmiliarise various electricol meosuring instrunents.
Ta tt dr- an overvie\e ofpower electronic conterlers & electric drives

Modulc I (12 hours)
Review of transformers - equivaleot cirqrit - phasor diagram - voltage regulatio[ - losres Eod effciurcy - open
Dircuitandshoflcircuitie$-Auiotransformq-saviogofcopper-3phasctransformer-A-A,Y-Y,A-Y,Y-A
connections - applicalioos.

' Principle of ifldicaring iost.urDents - moving coil, moving iron and dynamometer type iflstrum€ots - principle and
$orking of induclion typc encrgy meter

Moduls ll (14 hours)
. Power semiconductor deviccs - symbol & static characteristics of SCR - turn-on by gate triggering - RC-firing

circuit - comparison of SCR, power MOSFET & ICBT - Controlled rsctifier - I -phase
fully conrrolled recrifier with R load & waveforms (load yoltage & curreot only) - expression for average output
vollage - I -phase full-bridge inverter wllh R load & waveforms - expr€ssion for RMS output yoltage - l-phase
full-wavc ac voltage controller with R load & waveforms - expression for RMS output voltagc - Stcp-down dc-dc
coove.ter with RL load & waveforms (output voltage & curleot only) (Reference Bool I or 2)
Electrical Drives - advaotagEs ofelectric drives - pans ofclEctrical driv€s - fundarncntal torque equation - four
quad.aot operation - components ofload torque - friclion, windage & load torques - stady state stability

Modulc Ill (1.3 hours)

. Review ofDC generators - DC generato, on no load - open circuit charefcristics -fumature reactio[ and
commutation (basics only) - load characteristics of shunt, serics and compouod gcnorators - Reyicw ofdc motors

- performance characteristics ofshuD! series afld compouod motors - starter - need ofstarler - 3 poiot stader-
losses in DC machiocs - power flow diagram - efficiency - speed control- amature voltage control ofa
separately excited dc motor - l-phase full corverter drive.

' Review ofalternators - distribution and chording factor - EMF equatioo - armature reaction - phasor diagraD -
vohage regulation - predeterminalion ofvoltage regulation by EMF method

Modulc lv (13 houB)
. Review of3-phase inductioo motor - slip - rotor frequency - e4uivalcnt circuit - phasor diagram - torque

equation torque-slip characteristics - losses and efficiency - powcr fiow diagram - noJoad and blocked ,otor
lests - $aning of3-phase induction motors - diregt-onJine, auto transformer, star{elt8 and rotor r€sistance
sta(ing - i-phase inductioo motor drives - stator yoltage cootrol by usiog a 3-phase AC voltago eontroller
(concepl only: no waveform analysis) stator voltate & frequency conltol (block diagtam approach)

Universih Examination Prftern

PIRT A: AnalylicaUproblen sobing SHORT questions Ex 5 marks=40 norks
Candidares have to answcr EIGHT questions out ofTEN. There shall b€
.rlinimum ofTWO and maximum ofTHREE questioos from each module
wirh total TEN questions.

P.4 RT B: Anolytical/l'roblea solving DE\CNPTI yE question:t
'fwo questions frorrt each module with choica to aruwer one question.

イxノ ,″●rts‐ 6θ
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Trrt Books
l. Ashfaq Hussain, Electical Mochines,Dhanpat Rai& Co.

Refererlce llook
I P S. Bimbhra. Po\'.(r Electronrcs, Khanna Publishers
2 A.K. Cupta, L.P. Singh &r\khileshUpadhyay, Power E/ecrrorics, DhanpatRai publishing Co.
i. t)trbey G.K., ftnclonentals o./ Electrical Driwt,Narcsz Publishing House
.1. VedamSubrahmanyam, Elcctric Dtives - Conceptr & Applicarlozs, Tata McGraw Hill Education
5. A. K. Sawhncy, Electrical and Electronrcs meosuring lnstrt rren J, DhanpatRai& Sons

lDt€rnal Contiauous AsscrsDent (M6r'rflJa Mqrks-5o)
60% - Tests (minimum 2)
30%- Assignments (minimum 2) such as home work, problem solving, group discussions, quiz, literatur€ survcy,
seminar, term-projecl, sotiware exercis€s, elc.
l0olo - Attendance and Regularity in the class.

Universitl Exrmirl!tion Psttern

PART A. .4nabtical/problen solting SHOR| questions 6x 5 morkt=4o nark
Cotltli.lates ho'e to onsver EIOItT queslions out ofTEN. There
shall be minimrm of TWO and aaxinun o/THREE qteEtio^t

from each module wih total TEN ques,ions.

PART B: .4 nal.t ttcttl'Problem iobing DESC NPTIVE quest ions 4 x I 5 morks=60 narls
Tu'o ilucstirtns from eoch module with choice lo qns1wr one
qucslion.

Marimum Tolal Morl6: 100

MEl4 307 Computer Assisted Machine Drawing
Teaching scheme: Credits: 2
3 hours Jra*ing per ucek
Objectives

L o tnpart thc Jundonentol concepls ol,nochine dra"^ ing.

To develop prrnarv knottledge ctf *orking drovings.
'l'o produce o hogruphic dtaving ofdi.fferent machine parts.
To develop tkill to ptoduce ossembly druwings.
To det'elop tlill to produce detailed drqwings of machi es parls from ossenbly drawing.
ht levelop skill to prodwe drowings b1' using any stan.lard CAD to/tware.

Module 0: (6 Hours).
Preparation ofworking Drawings wirh specification using any popular drafting software.

Module I (9 hours - I Printoul,2 Drat+ing lhe€ls)
Prcparation ofSketch & working drawings for:

a) Joints: Slecvc and colterjornts, knucklejojnts, Socket and spigotjoints, Flang€d hydraulic joiots, Lap and

butl.loinr. Zrgzag and chain slructure.
h) Couplings and polleys: solid and split muffcouplings. Universalcoupling. Flat pulley-s, Stepped cone pulleys.

2014 Syllabus' B.Te.h. Mechan,cal Ent€

′つ



University of Calicut

Module II (9 Hrs. - I Prirtouts,2 Dr.wi[g shecls)
Prepanrion ofSketch & working drawings for:

a) Tolerances aod Fits -Hole system and shaft system oftolerances, lndication ofdimensional tolerances and fits
on simple machine pads - Geometrical tolerances, lodicatioo ofgeometrical tol€rances on simple m8chifle parts,

' lodication of surface firish on drawings - Preparalion ofshop floor drawings of simple machine paits.
b) BerriDgs - Solidjournal b€arirgs, Plummer block ard footstep bearings.

Modulc lll (15 Hn. -3 Prirtouts,6 Drswing shcets)
Prepar.tiotr ofShetch & a$cmbly drewi[g! for:

Stuffing boxes - cross heads. Eccentrics. Petrol Engioc coDnecling rod - Piston assembly - Screrysjacks -
Machine Vices - Tailstock - Crane hook.

Steam stop valvc - Spring loaded safety v&lvc - Blow-o{I-cock - Gate valve- Glob valve- Ball valve- Non
relurn valve

Note:

'"-i * Unirertity examinotion (3 Hours) shall be conducted by using drawing instrunents only.
* All draring exercites nentioned abow are lor class work Addilfuinal exercises where ever necessory

mus- be given os home ossignrnenls.

lnternrl Assetsmettt
PriotouB = l0
Drawing sheets = 20
Tests = 15

Attendance and Regularity = 05

Total = 50

Univcrsity crrein8liol pattern
Qucstion l:
Answer any one qu€stion out oftwo quesiions of25 mar*.s each from (a) and (b) s€ctions ofmodule I.

I x 25 = 25 nqrkt
Question II: Answcr any one question out offwo queslions oftwo questions of30 marks each from (a) and (b)
sections ofmodul€ Il 

r x 30 - 30 norkr
Quesiiotr III: Answer any one questio.r out oftxo qucstions of two que$ions of45 marks each from (a) and (b)
sections of module Ill.

Ix45=45natb
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Tcrt Book:
I. N.D. Bhan and Panch.l, Mqchine Drut{iag,Charutot Publishing Hot te.

References:
l. GautamPohit&GautamGhosh, Mochirc Drqwing\?ith AWO CAD, Pearson Education, New Delhi.
2. K.C. John, Machine Drayirg, Jct Publicatioos, Thrissur.
l. N.D.Junoarkar, Machine Drawing, PeaEor Educatiorl New Dclhi.
4 P I Vargheeseルイαご力′″′Orall"g/7P
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MEl4 308(P) Electrical Technolory Lab
Tcaching scheme Credits: 2

J nours praclical per $eek

Objectives
To fomilurtze rurtous eleclricol meusuting inslrunenls

. To obtain the performence churdcterislics of DC ond AC nochines

L Determination ofV-l characteristics oflinear resistancc and incandescent lamP

2. Calib.arion of l-phase energy meter (lndu ion and Static type) by dircct loading
L Measuremcnr of L.Nt & K of i) transformer windings and ii) air cored coil
.1. oC & SC lests on single phase transformcr

a. Determine equivalenl circuit parameters

b. Predetermine efficiency & voltage regulatiori at various loads and dillereoi po\ter factots

5. Load rcst on singlc phase lransformer to determine cfficiency & voltage Iegulation at various loads and

uniN power faclor
6. Open circuit characteristics ofdc shunt g€neralor

a. Plot OCC at raled sp€cd

b. Predetermine OCC fot other speeds

s. Determine critical field resislance for a specified speed

d. De(erniine critical speed for a specified shuot field resistarce
7 I uad resr on DC shunt gencrator

a. Plot c\ternal characteristics
b. Deduce rnternal characleristios

8. Brake tcst on DC scries motor - plot performance characteristics

9. Brake lest on 3-phase squiffel cage induclion motor - plot the performaoce characteristics

10. No-ioad and blockcd rolor tests on 3-phase slip ring induction motor

a f)etermine eqlrivalenl circuit parameters

b. predelermine the torque, line current aod efficicncy from equivalent circuit coresponding to a specified

sliP'
I L OC & SC tests on 3-phase alternator - Predctormine the voltage r€gulation at various loads and different

power factors by EMF method

Internal Continuous Assessmenl (Marimum Marks'50)
609'o-Laboratory practical and record
-109i,- 

Tesl's
l0uo- Recularil\ in tht class

Senrestrr f,nd Eiaminaliorl (McLtifiun Mark-l
709'0 - Procedure. conducting experimeot. rcsults, tabulalion, and infereoce

207u - Viva voce
I 0olu - Fair record

t7
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ENl4 40lA Engineering Mathematics IV
(Common fo. ME, CE. PE. CH, BT. PT, AM, fid AN)

Te.chiogscheme Credits:4
3 hours l€cture ard I hour tutorial per week

Objectivc
I To proride a coaryehensive introdrcrion lo those ,idelt and ncthods fiosl likcly to be encotuTrered and

used by stt dcnts in lhei carce$ in enginee ng.
To prorr le on introduclion to sorne irnportdnt N ial ditetr tial equatiorrs

Modulc l: Probability Dlstributions (12 hours)
Random variables - Mean and Varianc€ ofprobability distributions - Binomial Distribution - Poisson
Distribution - Poisson approximation to Binomial distribution - Hype! G€omctric Distributioo - Geometric
Distribution - Probability densities - Normal Distribution - Uniform Distsibution - Gamma Distribution.

Modulc Il: Tbeory of lDfercoce (14 hour!)
Populalion and Samples - Sampling Distribution - Sampling distribution of Mean (s known) - Sampling
distribution ofMeao (o unknown) - Sampling distribution of Variarce - Iotcrval Esthlation - Coofideoce
inle.val for Mean - Null Hypothesis and Tesb of Hypothesas - Hypothcscs cotrc€ming ooe mear - Hypothescs
conceming two means - Estimation of Variances - Hypothescs conccming one variancc - Hypothcses concerning
lwo variances - Tesl of Goodness offit.

Module lll; Serica Soluiiors orDifl€renti.l Equrliom (l4 touE)
Power series method for solving ordinary diffcrcntial cquations - Frobenius method for solving ordinary
dift'ereatial equalioff - Bossel's equation - Bessel huciions - Generatirg fuoctioDs (No proof) - Relation
betwc€n Bessel funclions - Orthogonality property ofBesel functions (Proofnot required).

Modulc IV: Prrtirt Dilfcrcrtirl Equstions (12 hours)
lntroduction - Formation ofPDE Complete Solution- Equations solvablc by direct integration - Linsar PDE of
Firs order, Legraoge's Equation: Pp + Qq = R - Non-Linear PDE of First Order, F(p,q) =0 , Clairaut's Fom: z =
px + qv + F(p,q) , F(z,p,q) =0 , Fr(x,q) = F!(y,q) - Classifi€atio.t of Linear PDE's - Derivarion ofone
dimensional wave equation and one dimensioml heat equaiion - Solution ofthese equation by tha method of
separa!ion of variables.

'fc Books
Module I: Richard A Johnson, CB Gupta, M/let and Freuad's Probobility and stqtisricslor Engineers, 7e,

Pearson Education- Sections: 4.1. 4.2.4.3,4.4, 4.6. 4.E, 5.1, 5.2, 5.5. 5.7
Modufe Il: Richard A Johnson, CB Gupta, Mil/er and Freuad's Probability ond staristicslot Engineers, Te,

Pearson Education- Sections; 6.1,6.2,6.3,6.4,7.2,7.4,?-5,7.8,8.1,E.2,E.3,9.5
Modulelll: Erwin Kreysig, ,{dva nced Engit@eting Marhematics, Ee, Joha Wiley and Sons, hc.- Sectioos:4.1,
4.4,4.5
Module lV: N Bali, M Goyal, C Wa*ins,,{dva?ced Engin ering Marhematics, A Co,npner lpproqch,.7e,
lnfioity Science Prcss, Fire Wall Media- Sections: 16.1, 16.2, 16.3, 16.4, 16.5, 16.6, I6.7, 16.t, 16.9 Erwil
lkeysig, Advanced Engineering Mothedatics, Se, John Wiley and Sons, Inc. Scctions: I 1.2, I 1.3, 9,8 Ex.3, t L5

Referenc€ books
l. J.S. Chandan. -Srarr.! itcsfor Buriness ond Ecoaoarcq Vikas Publishing House.
2. Anthony Croft. Robert Davison, Martin Hugreayes, Enginee ng Mathenolics, Pearsoo Education,
l. Il Parthasarathy, E gineeting Mathemotics, A Project & Problem based opproach, Ane Books lndia.
.1. ts V Ramana.l/rgret Engtneering Mdtherror'cl: McCrawHill.
5. J K Sharm4 Br.Jiadss lllathematiL's, Theory and ApplicatiozJ, Ane Books lndia
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-*.r,ti. C.R ana L.C . Bartet, Advarrced Engin eriag Morhemalics, Mccraw Hill-
E. V R Lakshmy Gortv, Adeonce.l Engineering Mathe alics-yol..( //.. Ane Books India.

9. Saslr,v S . S., ,{ dva, ced Engineer iag Marlcmatics-f ol, / azd //-, Prcnt ice Hall o f India"

10. Michael D (ieenbetg, Advo,rced Engineering Morlgnatics, Pearsoo Education.

Il. Babu Ram, E'rgrreering Mathe aticr foll & 1r, Pearsoo Education,

I2. S Palaniammal, P.obobilit, and Rotdom P roce sset, P.e(\tice Hall of India.

htemsl Cootinuous Aaress$cnl (Maxinurn

60010 - Tesrs (minimum 2)
30% - Assignments (minimum 2) such as home work, problcm solving, group discussions, quiz, lite.ature survey,

seminar, term-projecl. software ex€rcises, etc.

l09i - Aflendance and Regularity in thc class

Universitv Etamination Patiern
PART A. Anallltical/probten solving SHORT questions 8x 5 muk=40 nuLt

Candidates have to answer EIGHT questions out ofTEN. There shall

be minimum of TWO and maximum ofTHREE questions from each

module with tolal TEN questions.

P.4 RT B .4nLtbticd/f roble n solring DESC N PTtyE queslions 4 x I 5 narkt=60 notks

f\\'o questions liool each module wilh choice lo arlsrver one question'

Maximum Tolal Mork: 100

ENl4 402 Environmental Science

. (Common for all branches)

T€aching scheme Crcdit8: 4

3 hours lecture and I hour tutorial per week

' Objcctives' To undersrand the Probledt of po utioa, loss ofiores,' $olid wasle disPosol, degradqtion of
environ eht, loss olbiodive$ity ond othet eT vircn'ne al isstu$

To create a*arekess ar o4g the students lo oddress these issuet and conserve the eneiron e l in a

belter wov

Module I (13[ours)
Jhe iuultidi$iiplinary nature ofcnvironme alscience. Definition-scope and importance-need for public

awareness. Natural resources. Renewable and non-rcnewable resources: Nttural rEsoutces and associated

problems-forEst resources: use and over exploitstion, deforesl8tion, casc studi6. Timbcr €xtradion, minin8, da|ns

and their defects on forests and tribal people wlteffesources: Use afld over dilization ofsurface and ground

water, floods, drought , conflicts over waier, darns-beosfits and problems'- Mineral resources: Use and

exploitalioo. enviroomenlal effects ofexracting aod using mingral resorures, case studics.- Food resources:

world food problems, changes caused by agriculture over grazing, effects ofmodcrn agriculture, fcrtilizeF 
.

pesticide pr;bbris, water lo'gging, salinity, case studies.-Enery resources: Growing energy necds, renewable and

non+enewable energy resources, use ofaiternate enErry rcsources' Land resources: Land as a resourc€, land

degradarion, man induced landslides, soil crosioo and d€senificatioo.

Module ll (lJ hours)
Ecosyste,ns-Concept ofa, eaosystcm-structurt and funcrion ofan emsystem - produc€rs' co[sum!]s'

decomposersenergy flow in thi ecosystem-EcOlogical succession- Food chaios, food wcb6 and Ecological

pyrrn ilr-lntro,luciion, rypcs, charageristics feature!, stnrctuc ard fun.tion ofthe following ecosysten-For"st

ecosystem- Grassland ecosyslem Desert ecosystem-Aquatic ecosystem(po[ds, streams, lakes, rivets, oceans,

estuaries) 
2014 svllabus' B Tech' Mechanical Ent&
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Biodiversiry aod its consideration lntroduction- Definition: genetic, species alld ecosysten diversity-Bio-
geographical; classification of Iodia -value of biodiversity: coosumptive use, productive usc, social ethical ,
aesthetic and option values Biodiversity ar Global, oatidoal , and local levcl-India at m(ta -diversity oation- Hot
spot of biodiversity-Threats to biodiversity: habitat loss, poaching of wild Iife, man , wild life conflicts -
E rdange.ed aod endemic species of lndia-Coff€rvation ofbiodivecity : In-situ and Ex-situ conservation of
biodiversity.

Modulc lll (13 horrs)
Environmental pollulion Definition-Causes, effecls ard conkol measues ofAir pollution- Watcr pollution -soil
pollution-Marine polluliorFNoise pollutioo-Thermal pollution-Nuclear hazards-Solid waste maoag€ment: Caus€s,
effecls and control medsures of urban and industrial wastes-Role ofan iodividual in prevention ofpolluiion.
Pollution case srudies-f)isaste. managemenl: floods, earih quake, cyclonc and landslides-Environmental impact
assessment

Module l\'(13 hours)
Enviionment arrd sustainable development-Sustainable use ofnalural resources-Conversion ofrcnowable energr
resources into other forms-case studics-Problems related to en€rry and Energy auditing-Watcr conservation, rain
watcr harvesting, water shed management-case studies-Ctimde change, global warming, acid rain, ozonc layer
dapletion, nuclear accidents and holocaust-Waste laod reclamation Consumerism and waste products-Reduce,
reuse and recycling of products-Value education.

Tcrt Eook!:
l. Daniels & Krishnaswamy, Environmental studies, Wiley India pvt ltd, 2009
2- Rarnan Sivakumar, lntroduclion to eovircomental scicnce and cngineeriog, 2,r edn, .Tata McGraw Hill,

20t0
i. Anindira Basak, EnvironmEnral Studies, peanon Education, 2009
4. Sur€sh K.D, Environmental Engineeriog and Management, Katson Books, 2007
5. Benny Joscph, Envirolmental studics,2,n cdn, Mccraw Hill,2009

Refereltces:
| . Raghavan Narrbiar, A Text b6ok of Enviroomefltat Studi$, Schcch publishe^ (India) pvr. Ltd
2. S.P Misra, S.N Parldey, Esscntial Environmenlal studies, An e books, hlt Ltd, 2009
3. P N Palaaisamy, P Manikandao,A Geetha, Manjula Raoi, Envfuonrneotal scierce, pearson Educ€tiol,

20t2
4. D.L. Manjunarh. Enviroomenlal Studies, peaIson Education,20l I

lnlernal Continuous Assessmeni (Ma nua Mark-jO)
60'. - Tests (minimum 2)
109'; - Assignments (minimum 2) such as home work, problem solving group discussions, qui4 litcrature survey.
seminar, term-project, software exercises, etc.
l07o - Attendatce and Regularity in the class

Nole: Field worl can be yisit to a local orca to document environmentol assets-riverforesy'grass land/moumoin
or l/isit to locql polluted tite-urboru/rural/induttriol/agricLhurql etc, or Sludy olcomnon plal*, insects, birds etc.
or study o/ sidple ecosystems-pond, river, hill slopes erc. ot mi projecr vor*'on rcnevible energt ond otlcr
notural resources , mqnagement ofwqstes elc,
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University Examination Pattern

PARTA. Anolylicol/problem sobing SHORT questions Ex5ma s=10 marLt
Candidates have to answer EIGHT questioos out ofTEN. There shall be
minimum of TWO and maximum of THREE quGtions from each module
wirh total TEN questions.

PA RT R. .4nollricaliProblem solrng DESC RIPTIYE questions
'fwo queslions from each module with choicc to answ€r onc question.

4 x l5 matLs=60 mark

Mqrimum Total Morks: 100

Note: Stude s ore penaitted to reler property ,ables dnd chorls of liquids, sreqm, gases, relrigeronts and
compressibil y cfuirl for the Uruversity exominolion.

Module I (I2 HouB)
Basic concepts and definitions - Macroscopic and microscopic approach, Continuum conccpt, system and cooltol

volume, propenies, proccsses and cycles, Method ofchecking of proPertics, Quasi-static proces, homogeoeous

and heterogeneous systems. thermodynamic equilibrium, Ze,roth law ofthermodynamics - measuremeol of
temperat[rc. Temperature scales, Conc€pt of sbsolute temperature scale.

Differcnt forms ofenergy- Stored energy and transition eoergy, work and heat, diEereot tyPes ofwork transfer,

pdV work, Free cxpansion, First law ofthermodynarnics, Joule's experiment, First law applied for a cyclc and

change oi slate - internal energy and enlhalpy, PMMI, first law applied for open system. Steady flow energy

equatioo and applications.

Module Il ( l,l Hours)
Second law of thermodynamics - thetmal teservoir, heat engine, Kelvin - Plank and Clausius statement,

Equivalence oftwo statcments, PMM2, refrigerator and heat pump, reversibility and ineversibility, Causes of
irreversibility, types of irreversibility, Camol cycle, Carnot's theorem. EnttoPy, Clausius inequality, Entropy
prisciple and its applications. Available energy, Law ofdegradation of encrry, uscful work, dead state'

Availability, and ireve.sibility, Gibb's and Helmholtz function, Second law efficiency, Third law of
thernrodynanrics.

Module lll (11 Hours)
properties oipure subsrances, p-v, p-T. T-s diagnm for a purc substances, critical point and triple point, saturation

states. liquid rapour mixtures, dry, wet and superhcated steam. Use ofsteam table aod Motlier diagarn.

Properties of gases alld mixtures - Avogadro's law, Equations of state - ideal gas equation, van de. Waal's

equatioo, Redlich Kwong equatioo, B€attie-Bridgeman equatioo, Viml expansions, simPle problems' lrw of
corresponding states, Compressibility chart, Prcpefties ofmixtujes ofgasEs -
Dalton's law of partial pressures. Amagal Leduc lau mole fraction, Cp and Cv ofthe mixtures, simple problems.

Thernody[amic relations - Maxwell's Equalions, TdS equdions, Joule Tbomson effect' Clausius - Clapeyron

equation

MEl4 403 Thermodynamics
'feaching scheme Credits: 4

3 hours lccture and I hour tutorial pcr week

Objectives:
To iftipurl the hasi'- Loncepts of lhermulynamics

>9
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Module lV (12 Hours)
Thermodynamics ofcombustion - combustion reaction ofcommoo fuels - air-fuel rdtio - exhaust gas

composition flue gas analysis air-fuel ratio fronl exhaust gas composition - enihalpy of formation -
application of first law ofthermodynamics to chemically reacting systems - enthalPy and internal energy of
combuslion - adiabatic flame temperature, application ofsecond law ofthermodynamics to chemically reacting

lnternal Continuous Assessment fMarin un Mark- 50)

I 09,o - Atrendance and Requlariy in the class

60% - Tests (minimum 2)
l0%- Assig;ments (minimum 2) such as home work, problem solving, group discussions, quiz, literature survey,

seminar. te.m-proj€ct. software exercises' etc.

Unitersity Eraminrtion Pattern

PART A: Amlyticct!/problem tolt'ing SHORT queslions 8x 5 mqrk=40 notk\ .

Candidates have to answer EIGHT questions out of TEN There shall be

minimum of TWO and maximum ofTHREE questions from each

module with total TEN questions.

PART B: Anolytical/Problern solving DESCRIPTIVE questions 4 x l5 matks=60 marlct

Twoqueslions from each module with choicc to answcr one questiotl'

Marimum Tolol Mark: 100

MEl4 404 Advanced Mechatrics of Solids
Tcachirg scicmc Crcdits: 4

3 hours lccture.lrd I horr tutorirl per wsek

Objcctivcs
. To impar, concepls ofstess and slroin anolysis in a solid
. To s,udy rhe ae,hodologies in theory o/elostkiry at q bosic lewl'
. To ocquqinl with e.letgr' melhods lo tofue slruch.tol problems.

Module I (14 houn)
Basic cquaiions ofeiasticity: Stress al a point with r€sp€ct to 8 plane - normal and tangential componeots of
stress - stress tensor - Cauchy's equations - stress traosformation - principal stresses and PlaDes - strain at a

point - strain tersor - analoty between stress .nd 3train tensors - coostituaive equalions - generalized Hooke's

iaw - relation among elasti; oonstants - cqualions ofequilibrium - strsin-disPlacement relarions - comialibiliry
conditions - boundary cooditions - saint vcnant's principle for erd elfects - uniqueness condition.

Tcrl Books
I. P.K. Nag, l hermodynanics,Tata Mccraw Hill' 4th editior
2. R. Yadav, ,{ Texl book on Thernodynqnics' Ce ral Publishing House

Reference Books
| . Sonntag, Van Wylen, Fundamentols of Themodynqnics, Si*h edn ,oho Wiley & Soos

2. YunusCengel, Thermodynomics an Engineering APPtooch,Fourth Edition, McGtaw Hill
3. Y V C-Rao, An lnlroducrion To Thermodynaztur'' Univercities Press.

4. John Flamis L€e, f'rancis Weston SEars , A Text book on thermodynamics'

5. Zemansky, A Text book on thermodynamics

6. Soaldine &Cole. Ensiaeeriog lherndynaar'cs. ELBS

2014 Sylldbu! B.Te€h. Mechanacal Entt.
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Module II (12 hours)
2-D problems in elasticity:Plane stess and planc strain problems -Airy's srcss funclion - soltttions by

polynomial method - solution for bending of a cantilcver with an end load.

bquaions in pola coordiflates - Lame's problcm - stress concentration Problem Ofasmallhole b a lalSe plare.

Axisymmetric problerns - thick cylinders - interference fit- rotaling discs.

Module III (13 hours)
Special probiems in beoding; Unsymmekical bending ofstraight bcams - shear center of differcnt s€ctions.

i'n"rAv i.rnoAs in etastici{: Strain energ, of dcformation - special cases of a body subjected to concentrated

loads] due to axial force, sh-ear forcc, benJing moment and torque - r'siprocal rclation -Maxwell reciprocal

th€orem - Castigliaro's firsl and second th€orcms - virnral wolk principle - minimum Potential enerry theorcm -

complementary energy.

Module IV (13 houn)
Torsion of non-circular bals: saint venant's theory - PrandttE s method - solutions for cirfllar and elliPtical

cross-sections - membrane aflalory - torsion ofthin walled opeo and closed sectioos - shear flow'

Tc\t Books
l. L. S. S.eenath. ,'{rllancerl Mechanics ofSo/ids, McGraw Hill
2. S. \4. A. Kazirni. Solid Mechanics, McGraw Hill
i. Dr. L. Covindaraju&Dr. TG Sitharaman, Applied elasticity for Engineen' NPTEL

Refcrence Books
l. S. P. Timoshenko, J N. Coodier, Theory of elaslicity, McGraw Hill

2. .1. P. Den Hafiol, Atlv.tn.'e Strcnglh of Moteriuls,McG.aw Hill
t. c. K. McGraw[1口 |

600" - I\rsts (nrinimum 2)

iOq. - errign.*t, (minimum 2) such as homc work, problem solving' gtoup discussions' quiz" literature surve''

seminar, termaroject, soft\Yare exercis€s, elc

Uoiversit-v Ertminslion Patteln

P′ Rr″ i

′/Rア ′

A nolyt ical/problem solvingSHORT questions

curiiduto hur. ,o -swe; EIGHT questions our ofTEN' There shall

be minimum ofTWo and maximurn ofTHREE questioos from each

module with total TEN questions.

lnttl;ticttl/Problem solring DESCRIPTTVE questions 4 x I 5 ma*s-60 
'narl|,J

TNoquestions liom each module *'ith choice to answer ane questron

Morimum Toral Motk: 100

Ex 5 narks=4O marls

`

2Ol4Syllabus' B.Tech. Mechanical En88'

Tl";,rr,



iJniversrty of Calicul

ME14 4l)5 Fluid MachinerY
Tcaching scheme Crcdits: 4

3 hours lecture ard t hour Morial Pe, w€ek

Objectires:
i To inpo the basic principles on the relorionship behree,, forces od ils rcsulri,8 motion of bodies de

to inryct ollluid je,s.
. To wderstond the torking awl design principles of lrydruulic nrbines aad Portps.

Modulc I (12 Hours)
Vortex flow- Free and Forced vonox. lmpact ofFt: lntegral form of continuity, e[ergy, and momentum equations

- impacr ofjel on flat plates and curved swfa€es (stslionary & moying) - impact ofjet on hingedflate- concepts

of rciative vilocity - vclocity triangles - force, work donc, and elficiency. Jet proPu.lsion - clsssification offluid

. machine.y - performance indices like power 8nd effrciency.

Dimensional analysis: Rayleigh's method- BuckirEhatrl's n meftod - principles ofmodeling and similitude.

Module Il (14 Hours)

- Hydmulic turbioes: tmpulse and reaction turbincs- Pelton wheel - Saometry and working performance

pirameters - conditions for optimum operation - briefdescription of hydel power plant - surte tanl - Boverning
techniques. Radial flow turbine - geome.try - working -velocity diagrsm - net head - draft.tube -^Performance
prrurir.... Axial flow reaclion tuibine - geomctry - working - velocity diagram - nel hcad - performance

pammeters - draft tube theory - caYitation -pecific speed - design and selectioo criterions.

. Modul.ItI (14 Hours)
pumps: Rotodynamic pump - cenkifugal pumps - geometry - working - velocity diagram at entry and exit of
imfllor - outiut and perfo.-ance paramaers - manometric head - maaometsic efficiency - oY€r8ll efficiency -
effect of blade angle oo pump head - purnp performance curves - cavitdion - sPecific sPeed for Pumps - n?t

positive suctioo h€ad - multist€e pumps. V€aical pumps(only principle ofoperation)

Module IV (12 Hours)
Positive displacsment pumps: Geomelry - working - pump hcad - eficiency - discharge variaiion with qank

angle - ait vessels * iodicator diagrarns - thoo.eticdl aod aclual characicristics.

Roiary pumps: Cear pumps alld its performance curves - rolary vang pump and its chatacteristics - scrcw pumPs

Miscillaneous devices - hydraulic ram, accumulator, intensifier, jet pump, air lii pump'

Text Books
l. R K Bcnsal, fTurd zrechanics andHydraulic nochines'
2 Jagadish Lal, Hydroulic machines,

Refcrence Books
l. J. F. Douglas, J. M. Casiorek, J. A. Swaffrcld, Fluid Me.*anict Addison'wesley.

2. S. L. Dixon, Fluid Mechanics ond Thernul-vnanics ofTurbo Machinerys.Bulte'wonh and

Hienenrann.
I D. C. Sheoherd. Principles ofTurbo Mochinery, Mcuillailr

Intcrnrl Conlinuous AssessmeIlt lMariitttn Mork- 50)

!09,; - Atreodance and Regularity in the

600lo - Tests (minimum 2)
lO%- Assignments (minimum 2) such as home work, problem solving, group discussions, quiz, literatute survey,

seminar. lerm-p.ojeci, software exercis€s, etc.
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Unir ersir)' Eramination Paite.n

PARI'A. ./lnob)lical/problent solving SHOR'| questions 8x 5 murl<s=JU morkt
Candidates have to answer EIGHT questions out ofTEN. There shall be
minimum of T1tr'0 and maximum of THREE questions fiom e3ch module
\\'ith (otal TEN questions.

PA R'l B: Andlr-ticdl/ Problem solving DESCRIPTIYE qwstions
Two questions from each module with choice to answer oflG question.

,l r l5 nartr=60 norfu

Mwinun Tolol Markt: 100

MEl4 ll{16 Casting and Joining
Teaching scheDre Credits: 4
3 hous lecturc and I hour tutorial per week

Objectives:

- To provide knowledge on theory of solidfrcdion ofDplals
a' To acquire knowledge on diterul castingryNesses
a To impor, conception on vfriovt velding yocesses
'- To ua&rctondfundamenrals oltol&ring bt@in$, dlatiw borrdirrg orrd ceranic

ioini,8.

Module I (12 HouB)
Introduclion- solidification ofmetals and alloys-homogeneous and heterogeo€ous nucleation.cast slructures-

casting alkrys- foundries-furnaces ald melting prdctices- pattero- patlem allovsnces- casting desiSn- gatiog

system dciiBn- risering - flow of mo)tea metal io moulds.

llodule ll (ll Ilours)
Casling processes- conrparison-sand casting-shell moulding-CO2 proccss-expeoded polystyreoe proc€ss - plasler

mould casring- ceramic mould castiog-investmeot oasling-p€rmanent mould casting-slush casling-pressure

casling-die castiog-ccntrifugal casting-squeeze casting-semisolid casiag- rapid solidification- castiog ofsinglc
crystal components- d€rbcts- inspectiod and testing ofcastings.
Modulc lll (12 Hours)
Weldiog processes-classificatioo-wcldiog power source-Dury cycle - fuc characteristics' filler maleriale
Electrodes- Coding ofthe electrodes- Classification ofcl€crodes-- metal transfer - solid statc-solid liquid $ae
process-Ol'w, SMAW, SAW CMAW, FCAW' GTAW, PAW, ESW, EGW, RW, RSEW, HFRU RPW' FW'

3w. pew. FOw. Cw, USw. FRw. EXw' Tw, EBw. LBw, DFw- Mctallurs/ of wcldirS-HAz-weld quality-

weldabilig - welding defects- iospectioo and testing ofweldedjoints.

Module lV (14 Hours)
. Brazing. Soldering aod Adhesive bonding -Physical aspects - Surface encrgy and cootact angle - CaPillary action

- Theory of soldering aod Brazing -Fluxes-Hcat sources and heal iransfer- Filler materials- Different types of
brazing- Braze welding- Adhesives bonding- Contact sdhesivss- Polyester, polyamide aod Pol)'urethan€ melt
adhesives- Toughened acrylic and epoxy adhesives- Silicone adhesiyes ioi[l design -Joining of Cerarnics -
Metal/ceramic joining and ceramic/ceramic joining-Diffusion boodin&

Trrt Booki:
l. RK lain, Produc,ion technolo&/,
2. P C Sharma, M.ralr[actuting Technolo&/.

2フ
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Reference Booksi
L C. Davies. Ire .Scrzlrce and Practice of Weld,'t8. Addison Wesley 200 t

2. American welding society, lyelding Hond book welding, Brazingand Soldering
l. Haine R w' loper C R Jr.& Roscnthal P C, P/ircrPles of metal costing,Tata Mccraw Hill
4 Lancaster. J.F, The etallurgt ofwelding, Geotge Allen and Un\rio Ltd.
J. P Khanna, Welding Metallurg)
6. R.S.Parmar, llelding ptoeesses and Technologt,Y',haona Publishers, New Delhi
7. Serope Xalpakjian, Monulacturing Engineering and Technologv, Addison Wesley.

Intrrnal C ontinuous AssessmeIll (Mqrirnun Marks-50)
60% - Tests (midmum 2)
30% - Assignments (minimum 2) such as home work, ptoblem solving, Sroup discussions, quiz' literaturo

survey, seminar, term-project, software exercises, etc.

l0% - Attendanc€ and Regularity in the class

l,r iversit\ E\afiinalion Panern

P/l RL .4 A ndD,ticalj'Problen solritg SHORT questions 8x 5 nqrks= 10 nark
Candidates haYe to answer EIGHT quesrions out ofTEN. There shall

be minimum ofTWO and maximurn ofTHREE questions from each

modulc with tolal TEN questions.

PART B: Analytical/Problen sobing DESCNPTIYE questions 4 x 15 narks=60 nork
Two queslions from each module with choic€ to answer ote question.

Moximun Total MarLt: 100

MEl4 407(P) Material Testing Lab
Teaching scheme Credits: 2

i hours practical per week

Obje(tives
To provide kno*ledge on the mechonical beha'iour ofmatetiols.

.. To ocquainl wilh lhi eqerinental methods to de,emihe lhe mechanical prope Ps of
materiob.

List of Experiments
I Stand;d tension test on mild steel using Univenal Testing Machines and suilable edensometers

2 Stress-strain characteristics of brifile materials - cast iron

,'i. Sprrnll lest - open and cl.,sed coiled spriogs determination ofsprilg stiffness and modulus ofrigidity
{. Dcrcrnination ofmodulus ol rigidity of wires

5. ltardness tests - Brinnell hardness, Rock*,ell hardness (B s c scales), Rockwell superficial hardness (N & T

scal!'s). and Vickers hardness

6. lmpact test - lzod and Chaupl
7. Bending tesl on woodcn beams

E. Fatrgue testing study oftesting machine

9. Phoro elastiq method ofstress mealurcments (two dimensional problems)

10. Torsion test on mild steel rod
I l. Shear lest on mild sleel rod

2014 Syllab!5 - 8.Tech. Mech.nical Engg.
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L G. E. Dieter, Mechsnicol Metallurtt, McGraw Hill.
W P Rai .V/e-r-t MoGraw Hill

Semester End Exsmiostion (Maxinun ′θの
70olo - Procedur€. coDducting experimenl, r€sulis. tabulalion, and inference (70 mark)
209'6 - Viva voce (20 marks)
l0o4 - Fair record (10 marks)

MEl4 408(P) Production Engineering Lab - I
Tcachirg scheme Credits: 2

3 hours practical per week

Objcctivcs
i ) To acqwin! with ,lp bosics olcearc lotln ord CNC lotlre.

To impart lraining on centre lahe ard CNC latlz.

Study of Mrchincs
i, Study of machine tools and machining proc.'s6 - specilication 

-of 
madrine tools - power souncqs.

2. Studi ofcentre lathe - general featues, parts and functions - different machining oP€ratioos on centre

lathc - tuming, taper turning, thread cuttin& drillin& borio& t€amin& lsPPing; Protile tuming knuding'

L Study oftolerances and surface finish - measuring tools and gaugcs.

4. Study of toleranccs and surhce finish - mcasuring iools aod gaugcs.

5. SIudy ofCNC tathe.

Erercises
l. Exercises on cent e lathe rcquiring simple tumin& trper turnin& knutlinS, boring and thread cutting'

2. Excrcises on ceotre lathe in;ludini multi'start $r€44 square th'ttd' 8nd ir etoal $read'

3. Exercises on CNC lathe: Turnin& ncP uroiry

lnterDal Cor tinuous Assessrnent ( Mani nun Morl<s-

6oolo-t-aboratory practical and Record |30 rno $)
-10%- Test/s (15 nork)

Reference Books
I w. A. J. Chapman, Wor*shop Technologt Par, /, ELBS & Edward Amold Publishers'

2. R. Quesada. T. Jey apootat. Compuler Nume cal Cont'ol'Ptr.rsrc,rr Education

3' J Anderson"s,op rlcoD'' Tata Mccraw Hill'
4. K. Venkata Reddy.lyorkthoP Practicol, Vipaka Publisher
5 E D Lawrencc,Mα ″り●cr“′′″g′″

“
`swsd Mttr麟

おル″Dガ″″rS,Prentte Hall

60%-Workshop practical (models) ard Recotd (30 marks)

30%- Tesvs (15 marks)

l0o,'o- Rcsularitv in thc class (5

2014 Syllabut - B.Iech. Mechanacal En88.
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MEl4 501 Engineering Economics and Principles of Manegement
(Comflon fot ME AI. AM. P-T' PE. CE. CS' EC, EE BM &td lC)

Terching schcme Crcdits:4
3 hours lecture and I hour tutorial prr wcak

Section I Engiueering Economics
Teaching scheme Credits: 2

2 hour lecture per week

Objective
" t) The prime objective oI the Engineering Economics course is_to malrc students lamiliar with the

econonic iay ofthinking. Thb corrie ptovides lhe students with the foundations of economic lheory,

tools and teihniques forie in the process of eficienl economic decision-making in their engineering

and munager iol prole ssion.

Modulel (14 Hrs)
lntroduction to Economics and Engineering Economics - Role ofeconomics in engineering decision

making- Basic economic problems--Factors of production- circular Flow in an economy- Basic terms

and concepts - Goods- utility- price-value'wea.lth

Technical efficiency, Economic effrciency. Law ofsupply and demand, Market equilibrium. Elaslicity

ofdemand -Markeis (perfect competition, monopoly and monopolistc competition)

Money and banking_Functions of Money- lnflation and Deflation: conc€pts 8nd regularory

measunes - Monetaiy policy and Fiscal policy. Commercial and central banking

Module II (12 Hrs)

National lncome Concepts: GDP and GNP, Per capira income, Methods ofmeasuring national

income. Ta,ration-canons of iaxaiion
Forms t,f business organi:rations proprietorshitrPannershiPjoint-stock company-co-operative

organisation
inii"n F.conomy-Over view of post independence period-Role of agiculture and industry in

cconorni. dcvelopment ,rith reierence to Indian economy - Economic policy reforms since l99l

iiug"t of 
""o*nirc 

develoPment- Featur€s of under development with reference to lndia'

IntJrnational trade-Free trade Vs Protection-Balance of Payment

Text Books
i RuddaF Datt,Indian E∞ nomy,S Chand and Company Ld

2 K K DeWett,Modem Economic Theory,S Chand and Compmy Ltd

3 Panneer S● :vam,R・・E`♂″′″咤 [`ο″ο
"lcr',PFenti∝

H●‖oflndia Ltd,New Delhi,200:

ReFerences

l Paul Samuelson,Economics,Tata McGraw Hll:

2 Terence Byres,The lndian Economy,OXford university Press

3 S K Ray,The indiall economy,Prentice Hall orindh

4 Campbell McComel,E∞ nomics・ Tata McG●w Hill

S Chan S Park,“0"″″′Or●ツ E4gl″
`rlag魔"ο"IcS",Prenti∝

Ha‖ oflndi■ 2002
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l,nivclsitv Exsminati{rn Pattern for Seclion I

A na ly t ic o 1,, pr o b I e m s ob i ng S H O RT que s t i o 4s
Candidates hav€ ro answe, FOUR questions out of FM. There shall

be minimum of TWO and maximum ofTHREE questions from each
module with total FIVE questions.

′′Rア И 夕 ,″arb=20″ a″お

⌒

′ИRア θ Analytical/Problem solving DESCNPTIVE questions 2 r l5 ,narls:3O ma*s
Two queslions from each module with choice to answer one question.

Me\iuun Tt

Section 2 Principles of Mrnagement
Trachingscheme Credits;2
I hour lectue and I hour turorial per wcck
Objeclive

'fo provide knowledge on principles of manogenen!, decision ,naLing techniques, qccounting
plinciples and basic monagemenl streams

Module I (12 hours)
Principles ofmanagement - Evolutioo ofmaoagement theory aod fuoctioos of m8n€sm€ot
Organii,atiooal sttucture - Principle and types. Decision making - Strategic, tsctical & operational decisio[s,
decision making under cenainty, risk & uncerlaioty aod multistage decisions & decision tree Human resource
managemenr - Basic concepts ofjob analysis, job evaluation, mcrit rating, wages, iocentives, rrcruiun€fl! training
and industrial relations.

Modulc ll (I4 hours)
Financial management - Time valu€ ofmoo€y aDd comparison ofaltemativc methods. costiog - Elements &
components ofcost, allocation ofoverheads, preparation ofcost shed, breal even analysis. Basics ofaccounting -
Principles ofaccounting, basic concepts ofjournal, ledger, trade, profit &loss account and bElafce sheet.
Mad(eting management - Basic coocepts ofmarketing environmcnt, mafketing mix, advertising and sales
promotion. Project management - Phases, organisation. plaflning, esrimating, planning using pERT & CpM .

I Sullivan,WG,Wに ks,Mw,and K∝ !ling C P,`Engi`θ ″ルg Ec∝ο21yノ 5/「',Prcndce HalL
Ncw York,20H

2. Chan S. Patk, "Contemporory Engineering Econozr.cs',, prentice Hall of Indi4 2002.
3 ' I'rasanna Chandca, " Finuncior Manogemenr: Theory & praclice, g/E",Tara-McGraw HiI, 20r I.

Inierral Contiouous lssesmeniJVox;nr^ Mikt-$
609,i, - Tcsrs (minimum 2)
J09/o ' Assignmehts (minimum 2) such as home work, problem solving, group discussions, quiz, riterature survey,
seminar. term-project, software exerciscs. etc.
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Refercncc Books
L F. Mazla. Engineeriag,nanagement, Addison Wesl€y, Loogman Ltd , 1998

2. Lucy C Morsi and Diniel L gabcock' ,/a nagag enginee ng ond technologl,Pedtel'Prentice Hall

-1 O. i. Khanna, /rdurrr idl Engineeri,tg ond Monage,nent, DhalpalRai and Sons, Delhi' 2003'

4. P. Kotler, Kcllet, Koshy, Jha, Mdr*enng Managemen| Anolysis, Planaing' l ple'ne alnnandConlrol'

Pcarson, li'h Editioo, 20l:l
5. Vcokata Ratoam C.S & Srivtutva B.K, Pe fionnel Monqge'nent old Human Resoutces' Tata Mccraw Hill'

6. Prasanna Chardra. Financial Manogement: Theory and Prrctice' Tata Mccraw Hill'
7. Bhanacharya A.K. , t'tinciPles and Prcclice ofCott Accowting, Wheeler Publishing

E. Weist and Lv.v,,{ Managenent guide ro PERT and CPM,Prantice Hall of lndia

9. Koontz H, O"lionnel C & weihrich H' EJse ntials of Mqnogenen', Mccraw Hill'

10. Ramaswamy V.S & Namakumari S, Mar*e ting Manage'nenl ' Planning'^lmple enlqtion

I l. Robbins S, ibultcr M, Vohra N' Maroge ment, P@rsor',l0s edition, 2013'

Univer!rty of Calicut

Univrrsilv
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Section 2

PA RT A. Analyt icql/Problvm solving SHORT questions 4x 5 marks=zo mork

Candidat6 have to answcr FOUR questions out of FIVE' Therc shell be

mioimum ofTWO and maximum ofTIIREE questions from each

module with total FM questions.

PART B; laolytical/Problen solving DESCNPTIYE q:lrrs,,ions 2 x l5 notls=3O marl$

Two questions from cach module with choice to ans\i'e' one question'
Maxirun Tolal Motis: 50

.fedion I ond Seclion 2 flte lo he ansv)elcl in separote answet books

Morinum 50 mo*s eachlor Scclion I and

MEl4 502 Metal Cutting and Forming
Terchiogschcme Cledih:4
3 houts lectue and ! hou, tutorial Per week

ObjcctiYe!:- - " ' a 
To inpart fundomentol knowledge on theory of machine tools, melol craing ptilciples, advonced

mochining procertes ond Press wo*ing oPerolions'

Yodulc I (l2Hours)
fra.rui.uttirg, tunlng variables - mechanics ofchip formation - types ofchips produccd : "ih:991^"111:.9]::::-,
cutting -retJcity rela-tionships - cuning forces - cutting pow€r-temPcratuo.h lutt ing - singlc point and multrpotnl

ioots ] root geomary - rool designation * tool wear ani iool life - machimbility - cutting lool malerials - cuning

fluids - economics ofmachining.

Module ll (12 Hours)
f.,fi"frining iro."r, - iool-work motion - tuming - parameters - tathe* and lalhc oParalions - material Emoval

rate - cutting forcc - Milling - pararneters - uphitiing ana aowo milliog-- Power - torque - cutting forces -
ariifing-Ori'irc-trluterialre-movalrate-cuttingforcci-roaming-broachhg-tapPin8-boring-planning-
shapirig - sloning - grinding - cylindrical and surface grindiog' Srinding r,heels - wheel wear'

2014 Syll.bu! - B.Tech. Mechanlcal Engg

60% - Tests (minimum 2)
iOl" - er"ign 

"ott 
f.inimurn 2) such as home work, Problem solving, goup discussions' quiz' litemture sutvcy'

seminar, term-project, softwar€ cxercises' etc.
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Modulc lU (14 Hours)
Advuced Machinilg Process€s: Ele€trisal Dischargc Mrchidng - rvire EDM - Electro Chernical machining -
laser beam machining - abrasive jet machining - ultrasonic machining - eloctron beam machitring - plasma arc

machining - water jei machining - nano fabrication - micro machining - machining time - economics of
advanced machining proccss.

H:1,'i:l#;il::1,:*s - types orpresses - press.selection - press workins terminolory - rorming'principlcs -
cuning forcei- rlies and punches -<learance - constructional features - simple, compound' combination &
progrJssive dies - stripp;rs . scrap strip layout - centre of pressur€ - prsss tonnage - drawing - drawing forces -
Lluik hotding pr"$rri - bending force - die blank size c$imation - forging - forgeability - open and closed die

forging forging force - grain flow - exlrusion - explosive forming - elcctro hydraulic forming -
electromagnetic forming. - rolling - extrusion.

Tert books
I. seropeKalpakjaian. Steysn R. Schmid . Manufacturing Engineering and Technologr'

Pearson, New Delhi.
2. Sharma. P C, A Texr book of Production Engtneerirg, S' Chand & Co'

3. )ain.RK, Production Tcchnolog), Khanna Publishen.

Refcreoce Book3

L HI4T. Pro<ltrction Technoktgt,Tala Mccraw Hill Pvt Ltd'

2 ASTMF,F]“ ぬ″υ
"″

′sげλο′D■

60% - Tests (minimum 2)
il;; - A;G;;;i;6inimum 2y such as homc work, problcm rclving, gtouP discussiots, qui?. litcralurc survev'

seminar, term-ptoject, software exercises' etc'

U niversit-'' Eraminstiorl Pattern

PART A Analtrical/prahlem sotvingsllORT questons 8x 5 morlcs=4ryna s

Candidales have to answe; EIGHT questions out of TEN There shall

be minimum of TWQ and maximum ofTHREE qucstions from each

module with total TEN questions'

PART B: Anolyticol/Problen solvitg DESCRIPTIVE questions 4 x 15 marl<s=60 no u
Two questions from each module with choice to answer oue question'

鯵
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ME14 503 Heat and Mass Transfer
Tcaching scbeme Crediis: 4
3 hou6 lssture and I hour tutorial per week

Objectivcs
To impo lhe concePt oJvatiow modes of heol ond mass tra4sfer.

To develop urulerslonding about the melhod ordektninotion or heat lransler rules in conduction,

canveclion und rudialion
Module I (13 hours)
conduction: lntroduction - basic modes ofheal transfer - conduction - geoBral heat conduction equation in

cadesian, cylindrical and spherical coordioates - ooe dimensional st€ady state conduction with and withoul heat

generation i critical thickniss of insulAion - extendcd surface heat transfer - fio performance - effcct of variable

ihermal conductivity. Two dimensional stoady state conduction through plane wall - conduction shape factor.

Unsteady state coniudion in one dimeosion - lump€d h€at capacity rystem -semi infinite solid with sudden and

periodic chaoge in surface temperalurc.

Modulc ll (13 hours)
convectioni Ne$,lon,s law - concepl of boundary layer - significance ofPrandtl numba - boundary layer

equations - flat plate heat transfer iolutions by integal method - laminar and turbulent flow - Reynolda snalogy -
cmpirical relations in forced convection - intirnal flow - boundary conditions - lamiflar and turbulcnl flow - heat

transfer coefficients - empirical correlations. Natual convection - hest transfer from vertical plate by iolegral

method - empirical relation in frec convection. condensation and boiling heat transfer - film and drop wise

condeosation- film boiling and pool boiling- boiling curvc - empirical relaions for heat lraosf€r with chaflge of
phase.

Module lIl (13 bours)
Radiation: Fundamentals ofndiation - radiation spectrum - thermal radiation - conccpt ofblack body and grcy

bod1. - ,onoahrorutic and tolal emissive power - absorptivity,-reftcctivity and trdnsmissivity - lalvs of radiaiioo

- raiiation between two surfaces - geometiical factors for simple configuration - radiation shields - clecbical

network method ofsolving problems

Module lv (13 hours)
Heat exchangers: Clasiification - log mean lemp€rature differeoce - ov€rall h€at tramfer coefficient - fouling and

scaling of heiat exchangers - LMTD and NTU method ofperformance svaluation ofheat exchangers. Introduction

to mas-s transl'er - Fick:s law of diffusion - isothermal evaporalion into aL - mass traosfer coeffcients.

Text Books

I:捕i勲鰭躍耽縫霧難縫:里‖h面。劇m
Reference Books

l Hdman,rre″
"′

Ma,s7蔵可 14 MCG"wH‖
2 Mahesh M Rathore,ルα′α′″″

`srrarar

i識臨れ鰤怠圏 ミ尾‖∝国l oflndh

5. Younus A Cengel, Heat Transfer, Tata McGraw HilL

60% - Tests (minimum 2)
iOVi - lrrigiri"r, tminimum 2) such as home work, problcm solving, group discussioos, quiz' literature survey,

seminar, term-project. software exercises, etc.

1096 - Ancndancc and Rcgulariry in lh. class

2014 Syllabu5 - B.Tech. Mechanical€n88.
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IvlEl4 504 Mechanics of Machinery
Teacbing schemc Credits:4
3 hours lesture and I houl tutorial per week

Obiectives
'Toproidelnowledgeonltincmoticsolseleclednechonisms,desryndcans,TheoryandAnalysisofgeors,

Gear Trans ond Synlhesis of Mechonbrns. These are ,he topics bosed on which rlp s,udent will develop te

derign and praclical prcblen solvingskills in the area of Mechanis t in lhe luture courses.

Module I (14 hquIs)
lntroduction to kinematics ard mechanisms - Various m€chanisms, kinern8tic diagrams, deFee of freedont-

Crashols criterion, inversions of four bar, sioglc slider crank and double slider crank linkages, Coupler curves -

straight line mechanisms exact, approxiorate - Ackcrmar Steering Mcchanism - Hooke's joint - Intcrmittont

mori-on mechanisms like ratchct mechanism, Geneva Mechanism - Mcchanical sdvantagg Transmission angle -

lnstant centrc -Kennedy's theorem - Displaccm€nt Vclocity and Acceleration analysis - Relativc motion -
Relative velocity - Rclative acceleration - Coriolis acccleration - Graphical and anallical methods - complex

oumber methods - Computer oriented mcthods

Modulc ll (12 hours)
cams - classification of cam and followers - Displacement disgrans, velocity and Acceleratioo analysis of
Simple Harmonic Motion, Uniform Velocity, Uniform 8cceleratioo, Cycloidal - Graphical Cam proftle synthesis .

-Pressure aogle-.Analysis of Tangent cam with roller follower aad circular cam with flat follower- Inroduction

to Polynomial cams

Moduk lll (14 hours)
Oears - ferminology of Spur gears - Law of Gearing - lnvolute sPua gears - lnvolutometry - Contac,t ratio -

lntcrference - Backlash . Gear stardardizatior - Interchangeability - Non-standard gea$ centte distance

modificarion, Long and Shon Addendum sysiem. - lnt€roal gears - Th€ory and details of bevel, helical and worm

gearing - Cear triins - Simple and Compound gear traios - Planelary geat traios - Differential 'Solution of
planctary gear train problems - Applications

Module lV (12 hours)
Kinematic synthesis ( planar Mechanisms) - Tasks of kinematic synthesis - Type, Numbcr and dimensional 

.

synthesis - Precision points - Graphical synthesis for rrotioo - Path and gcscribed timing ' Function generalor 2 '

position and 3 position synthesis - Overlay Methgd - Aoalytical synthcsG tcchniques Fr€udenstein's equation -
Complex number mcthods - On€ case study h sy[thesis of mechanism

Urtiversity Irsminstion Pattern

PART A A\ol\ticdlit,loblcd \ol|ing SHORT questions ltt 5 marks=4o morks
Candidalcs havc to answer EIGHT questions out ofTEN. There shall

be minimum c'fI WO and marimum ofTHREE queslions from each
moCulc \\irh roral TEN questions,

PART B. Analyticol/Ptoblem solving DESCRIPTIVE questiorls 4 r ! i mqrk=60 nqrl."s
Two questions from cach module with choice to aDswer one question.

Maxinun Total Marks: 100

3/
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Trrt Books- - " 'i. 
i. e. Sftigr"y, J- J. Uicker. Theory of Machiaes and Meclwnis"ts'.Mc0ff Hill

Z. S. S. nuti*, Theory of Mochines,2nd EditiotL, Tata Mccraw HiU

Refererce Books
l- C. E. Wilson, P. Sad le\ Kinenarbs ond Dynomics of MochiMry,kd edition' Pearson

Education.
2 Ghosh, A. K. Malik , Theory of Mechanisns and Mrchines' Afftlidrd Eas west Prcss

I G. Erdman, G. N. S andor, Michanhn Design: Anolysis and synttusis Yol I & '?renticc 
Hall of lndia

4 D.H-Mysk7l Mochinet and Mechdnbns Tpplied Kinenatic 'laalysri, 
Pearson Education'

Univer5ity of CaliEut

niversitt Ex.minstion Pattern

/-^^n;^^t/^-^t to "^^,;-d cHoPT nu,.ti^,1| 8t 5 mark=4o motks
PART A. Anolylicol/problen rolving SHORT questioru dr ) 

'narxs=4tt 
morLt

Candidates have to answer EIGI{T questions out ofTEN. There shall be

minimum of TWO and maximum ofTHREE questions from each module

with total TEN questions.

!'ARI B: Anolytical/Problem solving DESCNPTIVE queslions 4 x 15 adrk=60 mark

Two questions from earh module with choice to answer one question'

Maximun Totol Matks: 100

ME14 505 Internal Combustion Engincs
Tcrchirt rchcDe Crcdits: 4
3 hours l€arule and I hour tutorial Per weEk

Objectives-Jio 
pr^,ia, m^ruag, on actual engirc cycles, conporcnts ofSI ond^Cl engines' perlornance tesling of Ic

enginis , theory olcoibustion in lC engines' Iundanenlal Pti'tciples o/air cooryressors'

Modulc I (13 hours)
lnterorl combustion cngines - Engine classification and nomenclalute - forr sttoke and tlvo stroke - spa*

ignition and corDpression ignition - valve timing diaSram - air standard cyoles - otto, Diesel aod Duel combustion

"jJ"s -"o,np,.lJon UetweJn Ono, Diesel and dud cycles- actual enginc cycles - effec1 ofdissociation - variable

specific heats aod heat losses - scaveoging ' objectives - effocts aod md'lods Sterling Cycle' Atkinson Cycle'

Module II (14 hours)
iyrt..r ,na 

"orponeots 
of I C engines - fuel systems - igniliooJystens.- cootiog - starting ' lubrication '.

gir"iri"g 
"frC.tigires 

- supercharfrng ofSl ani CI engines - tutbochs'gjng ' exhaust emissions oflc engines -

ilternaeiotentiat irgin.s - iree piston engine ' wankel engine and str.tified chargcd engine -
Modern conc.pls of lC dgines - CRDI, MPFI, GDl, VVT.

60% - Tests (minimum 2)
30%- Assignments (minimum 2) such as home work, problem solving, group discussions, quiz, lit€ratuto survey'

sominar, te.m-P(oject, software exercises, e&.

2014 syllabus' LTech. Mechanical Eng8.



Univertity of Calicut

Mudulc lll (12 hours)
Performanc€ characterisiics of SI and Cl engines --constant speed and variable speed charactcristics- heat
balssie le.1 - Vorse lcsi - retardation test-volumelric crlcicnc).'-rnean effectiYe pressure-specific fuel
(o Sunrpl ion-lucl air .atio
I uels-S I engine fuels-(-'l engioe fuels-rating of fuels-Ostanc (ating and Cetane rating-alternate fuels-alcohol-
r:rcthanol-clhanol-h) drogen.natural gas-CNG-LPG-bio gas-producer gas and bio diesel.

Module lV (13 hours)
. Comtrus(ion in Sl engines - flame propagation - normal and aboormal combustioo - detanalion - pre igrition -

afier burning - fuel rating -Octane number- additives in Petrol - combustion chambers ofSl engines-

Combustion in Cl engin€s - phas€ ofnormal combustion - diesel knock - effect ofengine variables on diesel

knock - Cctanc number - additives in diesel - combustion chambers ofCl eogines-lC Engioe exhaust emission

control-slandards

Terl Books
l. Gu](lsanv ., lnternol Combtstion Engines, Tara Mccraw Hill
2. Mathu, and Sharma.A Texl book on lntenal Combuslion Engrcs'
f. Obe.l, A texl book on lnterrul Combuslion Engirvs qnd Air Pollutioh'

Refcrence Books
l. Rogoivsky, Elenerrrs oJ lnternal Conbustio,t E"8i'eJ, Tata Mccraw Hill
z. Citi, smlitr, Zlurys , Findanentoh of Internol CombLttion Engines, Oxford and IBH

3. Malcev, lnternai Co bustion Engine Theory ond Design,Mfiralx Hill
4. Judge, Modern Petrol Engines, Chapman & ll.all
5. Bensol. whitehouse' "lnle]nal Combustion Eogines" Vol I & Il' Pergunon press

6 Mallur,Mchta r"′ ″″αヶ″α″た●α″′″ea′ Pο″じ′E48′
"¢
″rirg・ Vol l&11

7. John B.llev*.ood, lnternal Combustion

intcrna:CoAtinuOus Assessment a々 冨,″
"ル

b漱■5の

60% - Tests (minimum 2)
iOz" - er"ign 

"nts 
lminimum 2) such as hom€ work, problem solviog, group discussio's, quiz, literature survey,

seminar, term-ptoject, softwarc exerciscs, etc.

University Etsmi[8lioo Potte.n

P A Rl A : A Mty,ical/Problen solviry SHO RT qwstiotts

Cariiidates have to answe; EIGHT qucstions oul of TEN' There shall bG

minimum ofTWO and maximum ofTIIREE quEstioos from each module

with total TEN qu€stions.

PART B: Anabltical/Prcblem solrirrg DESCNPTIVE qucs,ions' 
twJquestions fiom each moduls with choic' to soswcr one questioD'

&5″arb=`θ
"α
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University of Cali.ut

MEl4 506 Computational Methods in Engineering
Tcrching scheme Credits:4
J hours lecture and I hour tulorial per week
Objectives

To impd lhe concept o/ various numerical nethods in engineering.
To .levelop understanding aboul ahe nelhod ofapplying numerical techniques i)ith ,he hev of
comp ers for solving complex problems.

Prc-rcquisitcsr Bosrc k owledge of engldeer ing malhemo, ics

Module I (13 hours)
Errors in numerical calculations: Sou.ces ofcron, significant digits and oumerical iostability -
numerical solulion ofpolynomialand traoscendental equaiions - bisertion method - method of false posilion -
Newton-Raphson method - fixcd-poirlt iteration - rate ofcoovergeoce ofthese methods - ite.ation b6ed on
second degree equation - the Mull€r's method - Chcbyshev method - Graeffc's root squaring method for
polynomial equalions - Bairstow method for qua&alic factors in the case ofpolynomial equations.

Module 1l (13 hours)
Solulions of system of lincar algebraic equations: Direct melhods - Gsuss Elimination and Gauss-Jordan methods

- Crout's reduction method - error analysis - ileratiyc mcthods - racobi's iteration - Gauss- Scidsl iteration -
rclaxation method - convergence analysis - solution ofsystem ofnonlinear equations by Newton-Raphson
method - power method for the determinatioo ofEigen values - coovergGrc€ ofpower method. Solution oftri-
diagonal system - Thomas algorithm.

Modulc III (13 hours)
Polynomial interpolation: Lagrange's interpolation pol;-nomial - divided dillereoces - Newton'5 divided
diffcrencc interpolation polynomial- error ofinterpolalion - finite differenc,e operators -
Grcgory- Newton forsard and backward interpolations - Stirling's intsrpolation formula - interpolation with a

cubic spline - numerical differentiation - diffcrential formula in the casc ofcqually spaccd points - oumerical

integration - lrapezoidal and Simpson's rules - Gaussian integration - enors of integration formulae.

Modrl. lV (13 hours)
Numerical solulion ofordioary differcntial equatioos: Taylor series method - Euler and modified Euler methods -
Runge-Kuha methods (2nd order and 4th order only) - multistep methods - Milne's predictor-corector formulae

- Adam-Bashforth alld Adam-Moulton formula- solution of boundary valuc problans in otdinary differential
equalioos - shooting method - finitc differeocr methods for solving two dimsflsional LaplaG's equation for a

rectangular rcgion - finite difference method ofsolvinghe{t equation and wave equation with given initial and

boundar, conditions.

Tart Books
I . Chapra and Carale , Nunerical nerhods Iu scienrbl oid ergirEerq McGraw Hill.
2. James B. Scarboto\gr. NutYrical Malhe,notical Analysis,Motd and IBH Publishing.

Rcference Books
l. F.obeJE, latroductiol to nume col anolysis, Addi,son Wesley,
2. Katdasw r.y, Numerical ,lnalysis,S Chutd'
3. Hildeb.3nd.lnlroduction to Numerical Anarris. Tata Mccraw Hill.

Internal Conlinuous Assesgme[l (Maximun
60% - Tests (minimum 2)
l07o- Assi8omeors (minimum 2) such as home work, problem solving group discussions, quiz, literature survey,
semirar. term-project, software exercises, etc-

l0-0,6 - Aitcndance ;uld Regularity in the class

2014 Syllabus - I Tech. Mechenical EngS



Unive.rity of Calicut

Paltcrn
PART A Anolyticaliproblem solving SHORT questions Ex 5 mork=40 marhs

Candidates have to aosw,er EIGHT questions out ofTEN. There shall be
minimum of'l WO and maxirnum ofTHREE questions from each module
with lotal TEN qucstions.

PARf B Analltical/Problem solving DESCRTpTIVE questions J x t5 nork=60 na*s
T$:o questions lion each module with choice to answer olle question.

Mα′″″″ ■9″′ハ
^2/As 

′ρ0

MEl4 507(P) Fluids Lab
Tcaching scheme Credits: 2
3 hours lab per week
Objectives

> n) stenglhen lhe knowledge onlluid mechanics principle:i, and hydroulh nuchinery thrcugh lab
cxperiments.

) To equip the sttdents to corry out independenl erpeiments, ard to lroin them to qnqllse, report and
nfu the Rs lts

Lisl of tr,perimerts
l. Studl of plumbing tools and pipe finings
l. t\leasurcrnqnt oimctacentric height and radius of ryration offloatirlg bodies
i. Mcasurcment of viscosity of fluids
J. Stud\ ofdischarge measuring inslruments
5. Measurcment ofpressure and velocity
6. Caljbration ofveoturimeter, orifice meter, notches aod weirs, nozde meters, aod rotameters
7. Pipe friction - minor losses in pipes - verification of Bemouli's thcorem

8. Demonstrdtioo of laminar and turbulent flow in pipes - critical velocity
9, Experimenl on flow through open channels - veaturiflume

10. Demoostration offorces on curved and plaoe surfaces

I L Evaluation oftorque & performance ofturbioes - main& operating characteristics - Muschel's curves
ll Performancc ofpumps; Ce[lrif'ugal pumps, Reciprocating pumps, Cear pumps, Hydraulic ram,'lbrque

con\erter.

Reference Books
L H. Shames, Fluid Meclanics,4th Edition, McGraw Hill
2. J. P. Holmao, trrperimental ethods lot Engineers, Mccraw Hill
3 D C Shepllcrd,2 Mc卜″iHan

loternal Continuous Asscssment
60%-Laboratory practical and Record (30 marks)
i09/F Test,'s ( l5 marks)

itv io the ciass

Serncslrit t iloxt t i'ldrk\- I00)
70ol; - Procedure, conducting experiment, resulrs, tabulation, and inferenct (70 morks)

20% - Viva voce (20 marks)
10'o‐「 air ft・cord(10

3)
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MEl4 508(P) Production Engineering Lab-II
Teaching scheme Credits: 2
.i hours practical per week
Objsctires

To ocquoinl \|ith bosic achine lools.
To imlnrt troining on shaper, o ing, milling ond grinding machines.

Itrtroduction:
a) Limits, fits and tolerances.

b) Shapiog machioe - slotting machine - horizootal milliog machiqe - surface, centreless and cyliodrical
grindinS.

c) Spindle drives - milling cutter - indexing head.

d) Simple, compound, differential and artgular indcxing.

Stud-v of mechines:
a) Shapcr
b) Planer
c) Sloning machioe

d) Drilling machine

e) ltlilling mashine
f) Grinding machine
g) Power saws

Erercisesl
l. Exercises on shaper and sloning machires - cube with V-groove, slot and guide ways.

2. Exercise on milling machine - spur gcar and h€lical gear milling by simple and differential indexing,

surface milling, slot and key way milling.
3. Exercise on grinding and toolgtinding

Reference Book!
L HMf, Ptud clion Technologt, "fata McGtaw Hill.
2. ASTME, Tool Engineers Hond BooL.

l. Burghardt, Asilered- Andersol, Machine Tool Operations I & ll, Mccraw Hill.
4. W. A. J. Chapmafl. Workshop Technologj Part 2, CBS Publisher.
5. R.y. Rao, Metal Cutting ond Mochine Tools, S K Kataria& Sons

tntcrnrl Continuous AsscssmeDt (M.\imum Motks'sq)
60・/O Wo泳 shop practtal(modeis)and Re∞ rd             (30 marks)
300/r Test/s          (15 marks)

End l-xrmination
70'も ‐Making OFmodels considering complction,dimcnsional accuracy,inishin3 mcthods,choice oF propcf

tods ctc                        (70 marks)
2096 - Viva voce
l006 - l_air record

(20 marks)
10 marks)
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MEl4 601 Gas Dynamics & Jet Propulsion

Teaching stheme Credits: 4

'i i*it fi.,u,. rn,t I hour tutorral Per weck

Obieclilrs . , ^ui,l ltow arul llow rhrough duct o d nozzle umlet rarrct$ condlions-
iro tmnat ;oncePl 'l comPrcssible Jh
' i,,";i,',",:i";;;:";;irc o' tct p'op,ts'on ond rcctrt Ptoputsion

^ol.: 
slulcnls ufe permitled ,o fslel gos ktbles/chofls |o, the l]niv..si,! .(o,ni,lalio.

['t0dule I (l] hours]

;l;il;:,i:;;';.,d,.,,,61. 6row.- mnr'Lnu$,,-1"#"1**Ii;[:flfti31"tr":T*Ioj".ilY]"rl""J-"." 
'"

.ouu,,on t., acLrtlslii \clocrN - tvlach I

iLl".np"*i,.' t'o-nrc' sonit and supersonic flows'

$*lffi':l'*HLl"ffir#r:#r'$*ft 
t#"*T,:t"'ffiTi#:illr

Module tl (13 houn' 
^- ,rr,-taver relation . Rankinc-tlugoniot equations - change of entropy

it^'*,*it!: ncrmal \hock \^a\es - Yrat

i.ill,,"i;;';;l'l;";'l;.np"''t't'q or a shoik in strbsonrc flo*

r u\\ \r,, . h que 5hL,.i *.'*..tjt:l;:::,i:-'".lllil*;"'lr::;il'I:;;I;'#:ll;il*1il"ilffi1i::;
Ilulonir,l (qu.llilrrs - ihangc ('l enlr(

::l,.u:,;;': 'ii;';''es - srrock por, diagram'

uoduls lll (lJ hours) , -...:,L f.;.rion -eouation offonno line - illu$tation offanno line on h's

i'.,ti",,.'n.i-,***h .*:'il 1':#11 ;'llil'fl T;:UTl,"iil*'

htn:;T::fui*lns:'r;'f.mmr****tlt'*Jli;i:i,'J#',:l::H'J1'*H::.
r ,lil'llm I c"nrlnron for tnaxtmum

ix$fr"[=#qf*-l#**[*mi:ifr,rta"'q'*{":':" 
:l

;:H'J;;",i;;; iliY - rocket aPPrications'

一~    
κSSlblC nuld nN w価 油「cran and roCkCt propulSiOn,NcW AgcTcXtb01、

M Yahyヽ Fundalne“ :

*""'"","",ni,""11.n"**",,y"oa.ill,i"l,li;3;i:h',li}ilill},i""'iJ'.Y*"filItXX;u11t'itt p'uri't'ine

I J.lhn (1. ArrdersonJr" mod(rn

. T*,lili,r,,u, u, ""1]:::"^r^1n;T*,,1,Jil:L"jj:rT[T;fJ,[:; 
j'tli *""

'1. M i' Ztrcro&d'h Holfman' ga

s. v. Babu' fundamrnmts ot gas dvnamics'ale,'l:1i:[']i:lt'

lnternaiional Publishers

譜R献淵:織堪:ξぶ■置群品」1調げhaη.ぃこ

イ′
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Inttal cOn“ nuous AssessRent(M銀t″″″ル′α′たs‐

MEl4 602 Metrologr & lnstrumentation
Terching scheme Credils: 4

I hours licture and I hour tulorial Per week

Obiectiv.s" To prouide lhe lundamentol co"ceols and principles of meholog/ dnd i'Etrunentolion

ri'i-po)r rn, io,,u,, 
'anoal 

iihiosu'inent of physicol and nechanical qusntities

il:lr"i,:i,ilffLent _ direct comparison aad indirccr comparison -+tassification - cen€ralizcd

Measurement system - types or input qtintiii'es l'"^u'"t-t tt-d"tds - calibration - unc€rtainty -

lHiltfi,ffrSJ:H*erisrics- irroduction to usclrtaioty - propagariog uncedainty Kline and Mcliotock

aoororh - Zcro, Firsr ana SeconO orAerliirii."" -n""poi" irf 2"ro, First & Second ordet inslrumenis to

Siep. Ramp and Sinusoial input'-merl'#Ti*"il"g riitpm"us inius - inher"nt inscnsitivity - high Sain

feiback - signal filtaing and oPposing inpus'

Modulc Il (lJ hourt)
Senso'i - loading er.or - primary and sccondary Iransducers - variable rrsisrutce trantduccrs ' sliding coBtacr

devices - variable inductaraa .'a"no'--'-tii*iAu-t*te and muqral iarfuaance elements - differential

transformer - construoion and charrterist'i"r - r"",r air""rtirl !2os{srmcr -varisble rclNtanca t'ansducet -

capacirance lransduceo _ 
".ir. "na 

p*riri;;r*j.['-ll"zo "lectfic 
trsnsduccrs - Photoclecuic s€osors - Hall

Effecr transducers - R"ri.t n". t""t 'tii;;;g;:6;t 
-ih*ry of motrllic srain gaug?s - calibration ol strarn

gauges - applicalion ofstrain gauges-load cells

Modulc ltl (tlbours)
iffi;;;*t;il;i*urE - liquid in glass thermometer - partial and total 

-immersion 
thermometers -

tesistaace thdmomcters - coNtructional d;ails - resistance thermomaercircuits - lead wire compensaiion for

resismnce ihemrometlrs - thermison ]cii#uaion"iaJrt - rr'tttg elcctric thermometers - laws of

thermocouples - industriot ttt*rnocoupti-uni tr'"it '-ies - '"ftmg.ofthermocouplejunctions 
- ambicnt

temperaturc compens"tion- ,se ortx#Li *i*tl pyti'io"t - 
'Piical' 

toul radiation and photo clecuic

'J::fffi;':?'fl,.3:T"*:If,Stf.,.rins - rotamete, - theg-or.aod yglllctional details - magnetic flow

merers - holwirc an€mo*"t.o -r'rtas"-"i""i'"f io* f i""t*" - Mit-sod gauge - rher-al condirctivity gauge -
measuremeot ofhigh ptessute _ bulk modulus gauge 

zo14 syltabus - B.Tech. MechanicatEn8S.

l0o^ - Anendance and

u n *.sitr Erf,mination Pstlern

i i ai ),',t rntyr iroU p, oble n soleing S H^O RT qwst.ions

' ̂  ^' ^' U;:,{i;d;ff; ;,*# ;ia;i q'uestioris out or rEN rh€re.shEl b€

.ri.r. "irwo -a m"xirnut oftunr'E questions from each modulc

with total TEN questions,

P,tRT B: Anolvtical/Problen sotving DESCNPTIVE qwstio"s

Two questions fronr each module whh choicc lo answrr onc qucstton

I x 15 nark=60 na <s

1撒 :1:l111緊 ill:humawぬ
“

hOme WOA,「 oЫm pNhじ い up dLC¨ J。¨ ,q面ζ meはur suⅣeゝ

I ,ar,nr, ,",-n,-pto1""l, softwa'e exerciscs' clc'



unlversi、 。f Ca“cut

鸞憾憮端撚l棚熙灘蠍選鶯ボ∬麒
―Clinometcrs

imeter― Parkinson''s gear teSter

The coordinate measuring machinc construction - oPeralion and Programming - Machine vision

rr"g. ,..rritiir"" "tJdilitization 
- image processing and analysis

'"" 
uoltrn.r, 

o. n oebelit. Meosuremenl sfstens Applicarion and Design' McGraw-Hill

, ii:Ht S:ft#il, Rov D M"John H L' Mechanicdt Meos.urenentt' 6tE 'Peusor 
Prentice Hall

i. iu,n n.f , U'3''"" rinB Melrolnat)' Khanna Publishers' uelnr

4. tlolman ,.P , Erps rinentot Meihods lor 'Ezgizeers' 
N'lcGmrv Hill Co

*"tt""nilioiolT'n, 
,, chanciol& lndustial Measurcilen's' Khanna Publishers' Delhi

i i] i [".". 
"t't""h" 

nicol Meostiements' Prentice Hall oflndia'

i Iti*"ltt*lttgKtrtr#i!{*"ili,:fll'i{#!i*n' '"chanicot 
Meosurc e'tts"'rhird

鐵 臨3T最:11歌島:鶏l即
エ

椰 ×鶉 鮮い
|1淵1魔盈暫悌静ぬ鵬岬・M PubllCatい

!3I - Hll$i#lIiil,uln zl t'"t' u' r'ome work' problem solvirs' sroup discussions' quiz literatire survev'

ⅧL羅驚事里i鳳を
S船

器尋i氣ぼ:志

PART A: Anubticol/problen sohng SHORT orqstions

Candida(eshaveloan"'"'t'rc-Hiqu"stionsoutofTEN'Thcre'Ehallbe
minimum of TWo ana t*itnirn of'fin.EE questions from ech module

,,v ith total TEN questions'

P A RT B : i nol y t ic.tl/ P ro b le d sol v i ng D ESC N PTt ! E: quc stio!.. 
- -^-- ^.'di^.r' ^"' " ;;;';;ions from trh module with choice to aoswcr one questrcn'

4 r l5 noi's=60 datk's

2●14 Sv'labuS‐ O Tech MeChanicalCnge
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Ufliversiry of Calicul

' M814 603 DYnamics of Machinery
Tesching schemc Credits: 'I hours leclute and lhour tutorial p€t week

Objcctivcs
io inpan *nowledge on Force anolysis of machircry' baloncing go f rotolinq'( '::iff:":1 ::::;

Oyiscip"s, e *rg, iuawrion in Maihiacs' This loms lhe second Par' of 
'llP- 

bosic nee(bd tn 
'he 

orea oJ

Mechonisms for Design cowses in fiture.
io ntroauce tae findanemals ia Vibration, l/ibrurion anolysis o! Single degree ond nulri degree fteedon

systefit.:' 
To impart knowlerlge required lo understond the phyticot significance ond design Paru"Elers rclated to

tihrotion in fiechonical $,slen s.

Module I (12 hours)
stuii" ior"" -urysit'of plane molion mechanisms- Conditions of equilibrium - Gophi?.'"thod St^"1':,f-::^:

anafysis ,ritr friction - Friclion citcle - Force Analysis of Spur' Helical, Bevel and Wotm geat -Analyucal

,",hod. lik. Murri*.ethods, method of Yirtuslwork ard Superposition princiPlc

Dynamic force analysis of plaoe motion mechanisms- D'Alembcrt's principle'Determination of inertia forces

iraphical method_complex number merhod-shaking forces-Dynamics of reciprocating engines-.

Tuming momerit on the ciank shaft-effect of inertia of ih€ pistoo, crank and connecting road.in turning

."rl"r- Eq;irrfd sy$em of the connecting rod4raPhical analysis using Klein's construction

Module ll (14 houN)
nui*"ing I staic ;d dynarnia bataoci.rg -balaocing of masses 

-rotating 
in several planes - Balancing of

' ,."ip,o"uiing masses - Analyical conditi-ons for the batancing of reciprocating engin€s-Primary forces and

seconda.y firces _ primary momcnts and sccondary moments-paiial. balsnciag of locomotiveebalancing. of

,rfri*yf1"aa. inJine engines, V-engines-radial cngines - Concept of direct crank and rwersc crank- balanciog

machines.

Gyroscope - Cyroscopic action afld r€action couples - Effect-of ryroscopic couole on bearing reactions- Effect of

gyroscopic couple on wheel ,"*,o* oi *o *fr."led and fou;hceled vehiiles- Gyroscopic Stabilizrion of '

t,p, -i ""^pt-* 
fty wtreel analysis -Coelficicnt oi fluctualion ofspccd- Calculstion ofthe llywheel mass.

Modutc lU (12 hours)
lntroduction to vibralions - Undamped f.ee vibations of single degee fr€€dom systems - Ene.gy-Method -
iing; a"g,". freedom toGional systems - Datnped free vibraioos - viscous danping - crirical Damping -
Lo8arithmic Decremenl - Coulomb dampinC

tlarmonically eicited vibrations - Response of Undamped and DamPed slEtem -Vibration due to unbalance -

Analysis of vibration due to supporl motion -TransmissiLilily and.isolation - whirling of shafts (only undamped

syslem) - Critical speed.

Module IV (14 hou6) -ii". 
"iuration, 

of undampcd two degre€ of frcedom sysems - Generalizcd coordinateeFrequeocy equations -

irgr"ng"'t equation of motion - 6eat phenomenon - Coordinate coupling ' Equ&tions of Motion for Forced

VibBtion - Dynarnic vibration absorbers

Torsionally equivalent shafl - F ee vibration of two Erd thrce rotor s)Etcms - Gcarsd system-D€lerminatiofl of

Mode shape-Fundamental flatur-al ftequenry of loaded b€arns through Dunkerley's EmPirical equalion-

Rayleigh's rule.
vibration measutement - acceleromete, - seismomEtcr - vibratio' sxciters vibrarion cont'ol'vibratior

nomotraph and vib.alion criaeria-vibration Isolation

2014 Sy‖abuS‐ B TeCh И`eChanical[ngg



ufliversltY ol cnlicut

Pearson Education, 2008.

S e.Cf,otn,e.f ftlalik.Theory ofMecha[isms afld Mschincs' Affiliated East.W^est Press

i iviiii"r" w. Seto, "Theory and Problems of Mechanical Vibrations"' McGraw-Hill

lnternational Editions (S;haum's @

Univcriity EramiDatioo Patt€ro

Ex 5 natk'4q tnork
PARI' A: Anolylicol/problem solving SHORT queslions

Candidates haYe to answer EIGHT questions out ofTEN' There.shall be

minimum of TWO and maximum ofTHREE queslions from cach modulc

\Nith total lEN questions'

PART B Analytict)l/Ptohlem solri'1g DESCNPTT\E queslions 4 x 15 darks'60 ,/,otls

-fwo que$ions from each module wlth choice to answer one questioo'

Morinlln Torol Motk: 100

frirtcoo-ks -
l 
"-'-"1.-J 

E.Shrgley.J J. Licker' Theorv of Machines.and Mechanismt'.M" C-l1-lill
i 

-Ci.gi"t, 
i. nao, ''lvtect aniiai viUiationS', Peanon Education' Fourth Fiition' 2004

RrferenceBooks
I S S. Ratran,I'heory of Nlirchines,2^d Edition'TataMccrawHill

2. JP Den tla(og- Mechanical Vibrations, McGraw Hill Pub'

i. ir: i ift"rpr"". fheory ol'Vibrations with APplications' Prentice Hall of lndia

i Cr,ua", g. ivilson and J. peter Sadler, Kin€matics and Dynarnics of Machinetv' 3" Editioo'

MEl4 604 Machine Design - I
Traching scheme: Creditsl4

I hours leclure and I hour lut(rrial per week

"ti:;:);]r, bast. \n,*ltJF,c an dtc desEn considerotions and nethodologt ofvarious machine elemlnts.

"TLll'::$i 
lr,'JiJ?Dirr.erent phases in design proctss - design factors and-considerations - standardizztion -

sele.rion of materials - stress 
"onttnuarion 

- 
"Method' 

to t"du"i ttress concentration - theoretical stress

concentralion Iactor - theories of failur-e - bu""""t'"oty - Rankioe"s theory.- St venaol"s theory - HaiSh"s

rheon'- Von Mises & uencty ttr"ory -"strii'"'i *p"it rJt fatiguc loading - enduraoce limit slress- Factors

alfcciing eodurance limit - Factor of safel,-'

Hi:]j:,i]i:i. iff.:], srandards- rhread nomenclarure - stresses in scrc\f, rhreads' boltedjoints' preloading of

bolls- eccenlric loadiog- e^t"t"a Joint'']io;;fti't""t ' a"iil" 
"frivetedjoints- 

Failure ofrivetedjoints and

.ii",.*y 
"i,j"fri--u"licrind 

taok .1o inrs-'st ructtr ra I j o ints- cotet and knuckle joints

2014 sYll.bus ' B.rech. Mechanical EngS
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60u'. - lests (minimum 2)

lo"r-,qrrigi..*rtminimum2)suchashomework,problemsolving,groupdiscussions'quiz, 
literature suryey'

scminar, lerm_Project, softlvare exercises' etc'
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JniverstyofCaICut

Module l‖ (13 Hours)

軍lil業1lii11‖l彙響‖ilよil1llijlI榊り
||lli蠅:鼈 撃liを海r

static and lati8ue londing‐ surging‐ critical frcqllcncy― st

柵:胤l11出1."ses c"ws J価け“
n露

:誌認譲織1器liTRT紺楷|∬“
‐

tlcsign ibrゞ atic and ratisuc loads― repeated loading‐ re、

cOupi ngs‐ dcsign o「 kCVs and Pins

¨
ド出糧 蹴 冨 蹴躍 鵬

樵 蟷脇 ‖ Ivolall
l鶴 ふ]闘絆 f胤 船 網 お鴛 よ

'3aaHttdB∞
ヽCBS PubllttCヽ &0輛 b¨に

Text Books' --' --i.; 
E. Shigley, Mechanical Engineering Design' Mccraw Hill Book Company

2. M. F. Sp;n;, T. E. shoup, Design ot Machine Elements' Pea'son Education'

Rcferrn(e Books
l.ruvinallRC&MarshekKN't..lj[ndamentalsofMachineComponentDesisn'JohnWile]
2. S.Nld. Jalaludcen. Mtthine Dsign, Ar,\tradha Publications, 2006

S TV Anuradha

interna:Conllnuous Assessmentイ ル′ri″″171 ar」 /ぉ_5の

60n'o - Tests (minimum 2)
i6yi - esg i".",. t.inimum 2) such as home work, problem solving, dcsign etc. At least ono assigrment should

be progra$ming / problem solving using comPutels'

[niiiri[iirrinrti-irtt".n dr2s=loo
ir,i," iriri u. totur or EIGHT quesrions - TWO questioos from each module with choice t: ans:veJ one gT.silolt:

eu"f, *oin qu"stion 
"arries 

25 marks. 'l his rvill ;nable to have the freodom ofsening lengthy, design question or

combination ofshort answcr,'Problemt essay/desigo in each main question'
Msximum Tol.l Msrks; 100⌒

MEl4 605 OPerations Research
Terchilg sch€mr Crcdits: 4

3 hours lecturc aid I hour tutorial per w€ek

Objectives
. To impqrl knowledge on lineor progrum,ning, lrunsporlation Prcblet\ ostignment Prohlem' gomo 

'lgory 
and

'lueuing 
theory.

Modulc I (13 houn)
n"ri"* otift. prop".ries of matrices aod mattix operations - Lines and-hype( Planes - linear inequalities - convex

;;ir:;_i;;6[, _ iundamcntut rh.or"n. of linear programming - Devetopmenr of oR - Phases of oR -
scope ofOR - Advantages atld limilations ofOR'
Formulalion and appliciion of linear programrning to production, m6'kotinS- finance and other rrers - Concepts

;is;m; ;"".,;;"vex region, basic fe-asible solution, optimal sotution - solvinS Lpp by graphical method

2014 Sy‖ abuS O Tech Mechanical[n88



Unr,€rnty cf CalicLt

Module Il (13 hours)
So|vingLPPbySimp|exmelhod_slackalldsurplusva,iablgs-basicfeasiblesolutions-reductionofafeasible
solurion ro a basic feasible solution - artificial variables - optimdity conditions - unbounded solutions+ig M

method- two phase melhod- degeoeracy - duality.

Modulc IU (13 hourr)
Transponarionproblcm_coefricientmatrixanditsploPcnies-basicsaofcolum,lwcto]s_linc.,combiarcion
of basic vecrors - rabr"", i-iJ I J.pplng srone algorittur - uv mcthod - ircquality.consrains - dcianeration

in transponatron problcms Assignmeai pro-blem as a maximally dcgancr c trarspondion pobpm - KoninS"s

merhod

. Module Iv (15 hours)
Gamelheory-Twoporonororu,,g-"FsEddlepoints-pureatdmi'Gdr&d€ies-dolnioallce-8'aphical
solutiots Basic slructure ofqueuing iodels - exponcrtial aod Poisso dilfibuli.os - queuing models based on

poisson inpurs anrl exponential seriice timcs - basic modcl with constad alrir?l tare arld servicc rale - Poisson-

exponential siflgle rrvir model, infinite gopulation- poisson-oxponential ringlc scrvcr modcl, fioite population -

Poisson'exponential mritipt *i,"i ,oai"inlinite population Dynamic programming - Bellman's principle of
"l optimality : formulation and solution ofsimplo probluns

Books--i. 
vofrru ll. D. Quantitolite Techniques lot Manogement, Tata McGraw Hill'New Delhi

2. I.K.sharma, Operations R€search' Macmillan India Limited

Rcfcr€oce Books
I Rarindran A.. Phillips D t'.. SolbergJ. !.'Operutions Reseorch PrinciPlet on'l Ptoctice'

John Wiiey
2 Hadlcy G, l,ineol Progldnming. Addison Wesley

I Hitlie;F.s., l.iebe'llllar c.!. h;oduction to Operatio|s Rescqfc' ' Mccraw Hill

'l' Taia H A ' operolions Reseurch' An inlroduclion 'P'Hl'
). w;ug*t H.itl., f./, ciples of Operalons Reseorch *ith Applicolion lo Monogetiol

l)ectsion.
6. R. Panneerselvam, "Operutioat Reteorch" PHI (2002)'

7. S. D. Sharma- Ope ration Reseqrch,Keda,oath aod Ranoalt Pub'

3. llira and CuDta- Op? rctbn Research'}. ChandutdCo'

L;niversir! Eramination Patt€rn
i)'ai ).' i*trti"otiproble n soh'ing SHoRT ql.estions 8x 5 na/ks=40 nark

Caniidates have to answer EIGHT questions out of TEN There shall

be minimum of I'WO and maximum ofTHREE questions from each

modulc *ilh total TEN queslions.

PAR': B. Anabtical/Ptoblen sohing DESCNPTIVE questions 1 x 15 marks=60 natls

Tuo qucstioos from each module with choice to aoswer one question'

M0ximun Totol

ss ment ( 14 a\ i n u n lvl o r *!' 5 0)

60q'o - Tests (minimum 2)
iOn; - A..ignrn"nt. (minimurn 2) such as home work, irroblem solving, glouP discussions' quiz' literature survey'

semrnar. term-projecl, software exercises' etc'

9e
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ME14 606 Automobile Englneedng
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Unlve,,itY ol Calictit

lnlernal (lonlinuous Assessmanl Mo*t-50)
600/0 - Tests (nlinimum 2)
Jo"ro - ,qrrign."nt, (minimum 2) such as home iYork, Problem solvio& grouP discussions, quiz' liietstue

survey. seminar. lcrm-project. softwate €xercises, etc-

l0o,o - Anendance

MEl4 607(P) Thermal Lab - I
Teeching icheme Credilsl 2

3 hours lab per week

Objecliv€s
: iu rtrergth"n th" krovtlc.lSe on heot enginc' on(l heql tronsler principles throtrgh lob

F-rpL, / t tne nl s
'To ?.lrip the students lo cott) ofi tndependenl etperime ts, and lo lroin them lo anolyse'

RLpotl.)nl nJer th( rcsulls
List of Ilperiments

t.'-Study ofryste., ofmodern pet.ol and diesel engines, automotive parts' heat transfer equipments

i. Oit6rminitlon ot performance charadcristics of carbureted engines and diesel ergines'

3. Valve timing diagram

2014 SYll'blt' B Tech Mechanical EnES'

Tcxt Book- --' --'i. 
xrlpar singtr , lutomobile E lgineeri,E_ yol. I oad tt, stonfurd publishen Distibutors, Delhi, t h,

Edition, 201l-
2. Karnaraju Ramaki sns. Autonobil. Enti'ueri''& PHt l'smilq PJivste l,td'

3. James Ii. Haldctman, Automotive Tecinolory, 4/e,Pcarson' 2013'

Refereoca Books
L Botch Autodottw Hand Boo*' Bentley Publislgtr: Eh Editio\ 201l'

u. C a s Nut-g,,l rl omobilc Enginccting, Khonna publishers' 
-12-t'. 

Edition' Delhi' 2005'

3. K. M. Cupnlluonobile Engineering- Vol I ond ll, l')nesh Publkations' 2007

4. Ulrich w. seiffen, ttans tterirann Biess, Handbool ol,|uton otive EnSinee.ing, sAE lnternalional

5. R.K Rajputh.,4 Texl Book of.4ulonobile Engimetins'I.akstni Publications

6. M.D. A;;fd Rahman,A Text Book of Automobile Engircering'Publisher: Vdm Verlag

7. K. M. Moeed, .4 xro nobile Engince ng'S K Ikraria & Sons

8. R. K. Singal,,{llonrob e Engineering' S. K' Kataris & Sons.

9. AmithostiDe,,4alo nobile Engi,Eeting Rev' Edition, Oalgolir

lO. Crlpt?- Autoaob ile Eryineering,SatyaPn*ashtt .

t l. RudoliLimpert, ara ke Design ond Solery Th,id Edr''rb', SAE [nte(national
.i^r-- r..-a---^'.1^fa, 

^m^rivp 
Rodv qiructure Desipn. SAE12 Donald E

Universiq Eramination Patterll

PAR.A: Analltical/Prohle,n solving SHORT qwslions 8x 5 marls=4o morLt

Can;idateihave to answer EIGHT questiors out ofTEN There shall

bc minimum of TWO and maximum ofTHREE questions from each

rnodule \rith lotal TEN questioos.

P.LRT 8: .4nolytu-nliProblem solving DE-SCNPTIVE qttestions 4 \ 15 natk=60 norhs

Two questions from each module with choice to answer one questlon'
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Uriver\,ty o{ Ca lcui

,1. Determinalior ofl'lash and Fire point'

5. Determinatioo of Calorifi c Value'

Heat lrrnsfer exPCrimenis:
6. Experimental study on nalural convection heat transfer

7. Experimental determinatioo on Stehn Boltznann Constant

8. Emissirit-r' measuremcnt ofa radiating surface

9. M€asurement ofsolar radiation

10. Thermal conductivitv ofa metal 
'od

I l. Meurur"."nt ofuosieady state conduction heat tratrsfer

l2- Expetimental study on forced convection heat traflsfer

ME14 608 (P) Iustrumentatiotr Lab
T.rchirg schcEc Credits: 2

3 hours praaical Per week

Obi.(tivcs""t""'"To prorid" lnowledge oIunce oiaties imolved iaoty ne*tvremed'
,Torrainthesruden,sinlh.cqlibfa,ionoaduseofdi||erentnearuringi,Lstrunenl'.

List of ExPerimcnts
r-j"l-o"i",ilin"ion "f 

uncenainlies in compured quantities such as the toll,olls
i. volume ofa recloogular block or cylinder computed from measuremei'ts of length' width' height and

diametct' ioo due to $avity' volumotric
ii. ivliii-po*t, 

"o.puted 
fiom measutemeots of deosity' lo€81 r'el€rat

flow rate and head-

iii. 
-s'ian 

po*"t ao.puted from mcasurcmcnts ofsPecd and totquc

iv. Electrical power computeO fro'iilsremeis'oi.r,u.O., of .rUions of energy meter disk", time

taksl and "cncr$/ meter constanf'

(b) Selection of instruments for computing quertilies wjlh dcsircd uoc€ftainties-

ii]ri.i"rirr"it" 
"ruias 

and ranaom er'ro? Jithe following instrumenrs by cslibratinS lhem usiog p'opcr

staodards
a)Load celts such ss strain-galge-load c€lls' stl'io-8auge-beam transducer etc'

b) Rotamete.
c) Bourdon-tube Pressure gauge

d) LVDT
e) Th€rmocouples
f) Tachometers
g) Constant area flow oeters

2014 Sv:labus― B Tech MeChaniCal Enge

Refercrce Books
l. P. L. Betlani, Iiennal Engineeting,l<hanna fublishers

2. ! . P . Holman' Heat Tronsler, M&raw Hill

iit"frrtCi,,rirrousAssessmcnl (Ma:inu'nM'

6ool-Laboratory practical and Record (30 marks)

30%- Tesvs (15 marks)

SffiC. tLtd illnt"rtt.,^ /M" nun Markr-100)

iogl, --pto.J*", .o"ducting expcrimcnl results' tabulalion' and inference

viva Yoce
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Jn{crtilvofCair(ut

lll. Preparation ofa Psychrometric chart tbr the laboratory aod daermination ofPsychromstric Properlies of

atmospheric air - use of Sling psychrometer

a. Anal)sis ofexhaust gases and flue Sases with the help ofo(sats aPParatus'

Gas chromaloBraph, pammagnetic oxygen analysc., smoke mcter elc'

b. Acoustic measurements: sound lcvel meter-octave band fihe(' prcparation ofnoise contours

c Pllting ofvelocaty profiles using pitot tubes and hot wire anemometers

lv. Study ol afld lnaking measuremcots with: Wate, meter, velomcters, pll meter' slip gauges' comparirtors'

pt-im.i'e,, py.u*a".s.-RTDs, thermistors' CRO, multimeters' linear capacitance meters & LDR (light depended

rsjistance)
V. Determinarion of static and dynamic characteristics of 4ro, first and sccond order ioslruments

lnl€rnal Continuous Ass€ssmeot lrilatirrrr,
600b - Practicals ahd Recotd (30 marks)
loo.i, - lesr 's ( l5 marks)

ME14 ?01 Refrigeration and Air Conditioning
'fc{ching schemc Credits: 4

I hou.s lt]cture and I hour tutorial per week

Objcclires
io inporl lhe concept oJ the hasic Ptinciples, $o*ing' scie Ac onollsis and rysten conPo'vdrs of ddlercnl

n'pes of rcfngerution and air condttioning Vslens.' ' 
fo i^prriit 

" 
*rorrledge of'tarious types of refiiSeruntt' ,heir PrcPenies' selectioa c terio ond e*ircnmental

PrFrcquisilesi Frndamenlals oJ thennodynanics, heal & moss lransler

l\ote: Slu.le,rlt o.e pe.rnilled to tefer tqrig.rurion ,rbtes/chartt ond Pslchrum'ltic chorts tor the Unlw6i'!
L\odiaarion.

Moduk I (13 hoursl
lntrcrLLrcr io n to rcliigerarion: llrief h istoD and applicalions - methods of refrigeration - natural and artificial

methods-unil ofrefrigeration -C.O.P. ltleal reirigerationcycles-CarnotrefriSeralioncycle'limitationsof
re\crscd Carnol cycle. atr rcfrigeration cyclcs. EellColeman cyclc and Reversed Braylon c;-cle - open anddense

air slslenrs . aclual air refrigeralioo slstems simple numericalrroblems 'Air craft refrigeration' Steam Jet-

Refrlgeration Slsrenr-working princiile and basic components. Ptinciple of lhcrmoelectric refrigetation, adiabatic

demagncrization rciiiSeration and vonex lube or Hilsch tubc teftige.atiqfl'

シ

l. E. O. Doblin, Mechdnical Msasvrenenls- APPlicq,ioa and &si8a Mccraw Hill'
2. ).P. Holn\$, Experine ol Methods lor Engineers, Mccraw Hill.

seDester Erd E$miratioo (Malin!tu |latk- I00)
709'0 - Procedure. modelling steps, aralysis, results, and inferencp (?0 ma*s)
20% - Viva voce (20 marks)
107. - Fair record (10

2014 Syllabu! - 6.Tech. MechanrcalEn8S
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龍:i」出請Ii罵暮罵u:黒■m馳ま::鷲j』鑑

露響縦網鼎轍撫馳熱
ion ofrcFfigeraFttS― environmental aspects

湘轟1肝∫押ぶな
“
bnhg‐ Comお“̈d hdus面J礼淵1:湯1ユ硼#器1:l瑞胤霧ミROSSCS

Psychronletric chart‐ adiabatic mixing― SCnsibloheat

combinations― senSible heat Factor― bypass Factor― AI
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Clcan rooms― COnventional now_lalninar nOW and crOss loW clcan rooms

Module iV(13 hours)
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Tcrt Bookt

l. C.P. Aro,tr',RcfriSerqtion aad 'Lir Condilioni'€' TatsMc€raw-Hill Publishing Compary Lld'

i. f'f *oflot pt*i' i*'igerution o'd Ab conditio''in& Ncrf, Agc 
.

l. Domkundwar and Do ^k*d*;''ii;ic"'otioa 
o'dTircondiq'ing da'a Aoot DhtnPaRai& co'

Rcference Book-"'-"-;. [e;rra Relrigerarion ond Air co"ditioning'PH,Il'r;^t1iry h !11
2. S. C. Arora, Domk vrdwu, ,t iowie in Relrigeration and Air conditroaiag. Dhanpatrai.

L w. F. sroeckc., RqF igerottoa-ii ir coiit;'i'g' Tata Mccrdw-Hill Publishing Compary Ltq " '

4. R.C. Jordan. G. B. erir"r,' nii,ig"uii' ind liionaitioning' Second Edition' Prentice Hall of lndi4

New Delhi. 1981.

5. Ananthaoarayaran ' Easic Retigerction a'd An'Condi'ioning'Tda McGrsw-Hill Publishing Company

Ltd
6. Norman C. Hanis, Modern Air Conditionint Prac'ica' Mccralv Hill

7. ASHRAE Hodbook.
t. Carricr AL conditiooing compary (Corporatc Euthor)' Hand Book of Air conditioning system DesiSn'

Mccr.w Hill, New York
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Univerlity of Glicut

Universiq Errllliortion Prltern

PARTA Anolyticatiptoblem solving SHORT qrcstions Ex 5 nork=4o mar*s

Candidatcs have to answer EICHT questions out ofTEN. Tfiere sha!l

tre nrirrimurn olT\\O and nra:iirrlum ofTIIREE queslions froor each

rnodule with total 'l LN questions.

P,IRT B: .4nallticul.'Problett rclving DESCNPTIYE quesriont 4 t 15 no*s=60 norts
Two questions from emh module with choice to answer onc queslion

Morinun Total Mark; l00

MEl4 702 Machine Design-Il

I'caching schemc: Credits: 4
3 hours leclure and I hou. tutorial per we€k

Objeclives
1'o pro\ide boric detigo shill wilh regad to clurches, brokes, belt drives, beorings, geort and connecling td.

Modrlc I (13 Hrs)
Clutches - f.iction clutches- design considerations-multiple disc alutches-cone clutch- c€ntrifugal clutch - Brakes-
Block brake- band brake- band and block brake-iDtemal cxpandht shoc bmke - Design ofFlat beh- materials for
belts- slip ofthe belts- creep - ccntrifugal tension - Design ofV-bch driv6- Advantagcs and limitations of V-beh
drive- selectioo ofroller chains- power rating of roller chahs- galliog of mllcr chains- polygooal action- sileot
chain.

Module ll (13 Hrs)
Design of bearings - Types - Selection ofa beari[g r]"pe - bearing lifc - Rolling contact beari[gs - static aDd
dynanric load capacity - axial aod radial loads - s€lection of bearings - dyoanic equivalent load - lubrication and
lubricants viscosily - lourral bcarings - hydrodynamic theory - design considerations - hcat balance - bearing
chaJacterrstic number - hydrostalic bearings.

Module lll (13 H.i)
Cears- classification- cear nomenclature - Tooth profil€s - Mal?rials ofgcars - design ofspur, helical,
bevel gears aod worm & worm wheel - Law ofgearing - virtual or formative number ofleath- gca. tooft failures-
Beam strength - L€wis equation- Buckingham's cquaion for dynanic load- wear load- endurance strcngth of
tooth- surface durability- heat dissipation - lubrication of gears - Merits 8nd demerits of each type of gcars.

Module lV (ll Hrs)
Connecting road - Material - connecting rod shaak - small ead - big cnd - cooneaing rod bolts - ineda bending
stress. Design rccommendations for Fbrgings- castings and welded producis- rolled sections- tumed pErts- screw
machined products- Parts p.oduced on milling machines.

Note: Thc followirg d.lr books s.E pcrmilted for rcfercncG i! lhe titrd crittriDrtion:
l. PSG Design Data, DPv Prhters, Coimbatore.
2. Prof. Narayanalyengar B.R &Drlingaiah K Machine Design Data Handbook, Vol I & U
3. K. ['lahadevan, K.Balaveera Reddy, Dcsign Data Haod Book, CBS Publishe6 & Distributors.

鬱

2014 Syllabus - B.Tech- Mechanic.l Engg.
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liGfr al tGtinuout Asscssment

69o7" - 1e5616inimum 2)

10oz - Assisnments (minimum 2) such as home work' problem solvin& dEsign elc'

,iorra i. piogt rnrnlng I problem solving using computers

I0o/o - ReSularity h the class

Atleast one assignment
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Marimum Total Marks: 100

MEl4 703 Computer Integrated Manufacturing
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Unrversrty ofCalicut

Module lv (lJ hours)
llexible manufacturing system- tlpes ofFMS- compooents ofFMS- PMS worktationt' material

handlinS and storagg systems- FMS layoul- configurations- computer contol systems in FMS applications and

benefits of FMS- industrial roboiics- robol anatomy- configurations. joinis- drive systems- robot control systems-

.nd efl!cto.s- sensors in robots- industrial robot applications- robot programming- on line and olTline
programming.

Tert Books
l. Yoram Koran, Conrputer conaol olmonufacturiag systens,Mccra Hill lntl. Book Co., John Wiley

& Sons, N. Y., 2002
2. Mickel. P. Groovet, Auromolion, Prcduction Systems and Conpuler lnlegroted Manuloctuing,

Pearson Education

Rrferencr Books
I ll.\A.1. lrlechotonrs. Tata Mccraw Hill
I Mickel P. C.tott,,tet. Industtial Robohcs Technologl Ptogrcnnning and Applications,Mc

(lrau Hill
1. Radhalrishnan P.. Lonputer Numerical Control Itlochnes, New Central Book Ageocy.
.1. Radhakrishnan P.. Subramanian S., C, DIC,{ M ond CIM, Wiley Eastern, 1994.
5 NttpalG R ,Mac力″o7bO′

`″

解′F`″″,Khanna

lnternal Cirntirruous Asscssmcnt ( Ma\i nun Matk- 50)
60q6 - l csts (m inimum 2)
30'l; - Assi8nments (minimum 2) slch as home work, problem solving, group discussions, quiz, literature surley,
seminar, lerm-prQject, software exercises. etc.
Ioo,i - Altcndance and Regularity in the class

MEl4 704(A) Financial Management
Te.lching rchtme Credils:4
I hours lellurc and I hour tulorial per week
Objectircs

'[o mp{trt knovlelge on i nqnciol nonagene of organisatiotq

Moduh I (ll hours)
Scope ot tlnancial management- lnvestment financing and asset managemeot decisions.
Iypc of business or8anisalions- sole proprielorship. partnership. private company and public company. Goals of
thefirm l'rollt ma\imi/ation. wealth mdximization - management verses owners, social rcsponsibility. Ma.jor
financial tiecrsion arcas: Iflveslment financing and dividend decisions. Basic factors influencing financial
decisiofi s-inlernal aod gxlernal rhclors.

Unir trsit!' Eraminstion Patterl

PART A: A nal) t rcal,'ptobl('n solringSHORT questions 8x5 morli;=40 nqrk
Candidacs have to answer EICHT questions out ofTEN. There shall be

minimum ofTWO and maximum ofTHREE questions from each module
with total TEN questions.

PART B: Anolytical/Ptoblen solving DESCRIPTIyE quettiohs 4 x t5 norks=60 na*s
Two questions from each module with choic.€ to answer one qucstion.

Mはル7“″ 五ο′α′Ma′お:′00

')′

2014 syllabus - B-Tech. Mechanic.l Engt. .
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Reference Books"'"''"i-t.", C v an Hofie, Fundomenlals offinancial anage'aent'

i. Ezera Solomon, 7. eory ofJinoncial monagenent'

-t. n i*i". j' n"a s' i'iiai' c'p;rat A'dgeling decislons--..--

f. pr.runna Ct una'" . Finunuol nonogement lheory qnd practtce

J. MY Khan & P K J air,, Finoncial management

6.SKRPaul'Frnaac'rn/

“
″桁 ″S‐ 5の

!H:. I.ssjixll'J,llltili2n]rm zl *"r' u' t'ome \rork' problem solving' goup discussions' quiz' Iiterdure survev'

il焼Tl寵鷺∬

PART 
^: 

A naly,icol/Probten sohing \HORT ot/tr.slions

candidales have to a"t 
"' 

iiCnr q'utoions out ofTEN' There shall

be minimum of TWo *c 'oi'"''of 
fnnfE que$ions from eeh

module with btal TEN questions'

PART B: AnalvticaltProblen solting DESCRTPTIVE qwstiors ' 
1 x l5 narks=60 ma c

'"^' " ffi;;ionslrom eactt ioaule wilh choice to ssswer one questton'

Maxinum Total Ma*s: 100

2014 Sytlabus _ B.Tech Mechanical Engg'
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UnNersrty of Calicut

MEl4 704(8) Industrial Safety Engineering
Teachilgschemc Credits:4
3 hours lecture and I hour tutorial per week

Objcctir'es
. ib provide on concepl ofsalety i\industry, principle ofacci&nt prev€nlion, naior
hozords, consequences ond concePt oI rcl iobil iU.

Pre-requisites: rvil

Moduh I (ll Hours)
Introduction to the concept ofsafety-Need-safety proYisions in the factory Act-Lsws related to the ioduslrial

safety-M€asurement of safety performaace, Saf;ty Audit, Work p€rmit Systfl), injury and accidents-Definitions'

Unsafe aq -unsafe condition- iauses, investigations and prcventiol ofaccidents, hazards, typ€ of industrial

hazards-natue, causes and cootrol measurcl hazard identifrcations arrd conuol techniques-HAZoP,

FMtA-FMECA etc.
Module ll (ll Hours)
Concept ofindustriat hygiene, programmes-Recognition -Evaluation- Control, Noise- source --€ffects 8nd ooise

control, exposure limiti -stanaards-, ttearing conservation Programmcs, Fire -fire load-cootrol and industrial fire

protecrion systems, Fire Hy&aot and extinlristrers, Electrical Hazards, Prot€€lion aod ioterlock-Dischatge rod

and eanhling device, safcty in the use ofportable tools.

Module III (13 Hours)
Logics ofconsequencc analysis-Estimaiion-Toxic rclease 8nd toxic effeas-Threshold limit valucs' EmefSeocy

plaining and preparedness, Air pollution-classification- Dispcnion modeling -rollution source and effects- '

"ontr<,t 
."rnoa oro 

"quipments-Gravitational 
sEttliog chamb€rs-cyclone separators- Fabric filtef systems-

scrubbers etc.
Module lv ( l3 Hous)
Coocept of reliability-Definition-Failure rate and Hazard functioo, Systcm reliability models-series, Parallel

systcms, reliability hazard function for distribution functions-exponeltial-normal -log normal weibull and gaNna

Tert books
L Thomas J. Anton, Occupatiorul klety and Health Manogement' Mccraw Hill
2. lan T.Cameron & Raghu Raman, i.oce.tr Slltilens Risk Monageme", ELSEVIER Academic press'

3. C.S.Rao, Em'irort e;tuI Pollilion Control Engineering,N*t Agc Intemational Limited

4. L. S. Srinath, .Rel,abitiy' Engineeting' E$t west Pr€ss' New Delhi'

Refercnce books
| . t'.ank E. Mc Erloy, P.E, C.S.P, Accidenl Prctention Monuallor lndustriql OPeralions, NSC Chicago'

2. Lees F.P, toss Prelentioh in Prccess lndusrt'eJ, Bunetwonh& Ncw Delhi.

i IlHLL. Occupot io nal Sulety Manual, TiruchirdPPalli.
Ncw Delhl4 Dr AK blointenahce ond

lolernol Continuous Asterr'ne (Msimum MarA

60% - Tests (minimum 2)
iOVt - Arrign."ntr lminimum 2) such as horne work, problant solving, group discussions, quiz, literatue survey.

seminar, lerm-project, software exercises, etc.

107; - AttendanL-e and in the class

0

2014 Syllabus - B.Tech. Mechanicnl Engg.
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be minimuln o「 TWO and maximum ofTHREE qucstions from each

module w“h total TEN queStions

紹猥懲:惚撃鳳認瑞監淵器cr m岬轟∞rお
″油=ω″腱

Mは
'″“

″ rara′ ν。″なf′ Oθ

IUEf4 704 (C) Renewable Energr Technologt

Teaching schcme Crcdits: 4

3 hours lecture and I hour tutorial per week

Modulel-(l3Hours)
Solar energy - The Sun - Production and ttansfer ofsolu energi - Sun-Eanh angles - Availability and

limitations of solar energy - M"",u'ing itcf'lqut"-O otirnuti<ln ofsolar radiaion - Solar thermal collectors -
General desctiption and characleris'cs --il"i pii" 

"olf"ao" 
- Heal transfer processes - Short term and long term

collector performance - Solar concenrators'

Module il - (lJ Hours)
Dnerly slorage - sensible heat $orage - Liquid modia storage - solid media storage - Dual media storage -
Phasechrngcencrgysto'ag"-stotug""o"pulltililtt"titoig".ntthods--solardehumidification-Design'
pcrformance and applications Comtrne-isoi'1 lt"ring -a t-ooting systems - Performance and cost calculalions

f":ir"J"#X [tJJ""])sor,"", of bio."r, - Differenr species - conversion of biomass into fuels - Energv

;xgd;'ilil"il#_ il;tyrr., s;rir#on -o lo.u,irtion Aerobic and snserobic bio-conversion -
Properlies of biomass - niog prunt' J'fii1iii;Jnti;;i8" il operation - properties and characteristics of '

biogas.
,r*;i_;1'r'r,TiliXl 

or r.ina 
"n.rgy "onversion 

- sire scleclion considerarions - wind powcr plant d€sign -
lypes of wind poNer 

"on"",,ion 'vo"'"'-o*"*y'*:t"":.tJ":1""#:i.;-"Tr.;l;il"i:ffi%rtr-

tttt *i[n"r- 
,,ngh Solanki , Renewable Energy Technologies: Prartical Guid€ For Beginners' PHI' 2009

2. K. sukhatme, s*"' p. sifr.t .,iiiar niog,ipri""iples ofThermal collestior and storage Tata

McGraw'Hill Education, 1996

l. c.N. Tiwari, Solar t*'g'r'nao^"'tol'' Design Modeling ard Ar4,lications'Nalosia Publishea'

o.rflfr. 
"in",, 

non. on entio*l Enetgt syste,ns-ptiacipres, 
progn,ss and prarpecfs, wheerer

Publications, 1997

*tt"t"ti::o. 
Duffie and w A. Bec kmao' solar Energt the'nal proc'rses',r wiley' I994'

i e.e li. solgn te,rl, Solor Energ) Engin':ert'g Academic Ptess' I977'

3. F. Kreith and J.F rceiaer' r"iiptes'ol Solar Engineering'McGraw Hill' 1978'

4. Ahmed. wind energ rruo'y o'ii i'oiti"' PHl' Eastern Economy Edition' 2012

i ii.i;. L"rg' i.C. rtaur*ri.r.-i ax sttotg ava' solat Themal Eaergl storoge' 19E5'

驚 減器 蹂 ‖ l翼踊 淵 :温
jttI話

::ξ二漢ぶ 1籠:鳥l energy C¨ vcぶ。n― Wa“ mdidd Cn“
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Unive.sity of Calicut

Inleroal Cooainuous Asse$smcot fMarimm Mark-S|)
609/c - Tests (minimum 2)
300/0 - Assignme.nts (rniaimum 2) such as hom€ work, problem solving group discussioos, quiz, lheratue survey,
seminar, term-project, software exercises, ctc.
loo,i) - Anendance and Resularitv in

Universit!' Eraminslion Prtlern

I'ART 4 Analyticol,/prohle n solving SHORT q estions & 5 nqrl$=4o norkt
Caodidatcs have to answer EICHT questions out ofTEN, There shall be
minimum ofTWO and ma\imum ofTHREE questions from each
module with tolal TEN questions.

PARI B Anolt"ticauPtoblem solving DESCNPTII/E questions 4 x l5 mo*s=60 narks
Two questions from each module with choice to aflswer ono question.

Morimun T<tlol Morls: 100

MEl4 7O4 (D) Dnergr Conservatioo in Thermal Systems
Teaching sch€me Credits: 4
3 hours lecture and I hou. tutorial pcr w€ek
Modulel-(l3Hours)
Definition ofencr$r management - Energy conservatioo schemes - Optimiziag stgallt usage - Waste heat
man€cnlent - Iosulalion - optimum selection ofpipe aize - cnerry conselvation in spacc conditioning - Energy
and cost indices - Eoerry diagrams - Energy auditing- Thermodynamic availability anatysis - Thermodynamic
efficiencies - first law and second law efficiurcy.
Module ll - (13 Hours)
Thermodynamlcs and economics - Systemalic approach to ste8m priciog- Pricing other utilities - Invesunent
optimization - Limits ofcurrent technolosr - Process improvements - Characteriziog enerry use - Optimum
performance ofexisting facilities - Stearn trap principles - Effective managcmErrt ofencrs/ usc - Oyerall site
inleractions - Tolal site cogeneration potential.
Module lll - ( 13 Hours)
Thermodl namic analysis ofcommon unit operations - Hcat exchanger - Expansion - pressure l€l down - Mixing

Distillation combustion air pre-heating systemaric design methods - process sylthesis - Applicatioo lo
cogencration s) s(em - Thermo-economics - Systcmatic optimization - Improving prncess operations - chemical
rca.tions - Separalion - Heat transfer - process machinery - System interaction and acooomics.
Module IV - (13 Hour$)
Potential for . 'aste heal recovery - Diroct utilization ofwaste heat boilers - Use ofheat pumps - lmproving boiler
efficienq'- tndustrial boiler inventory- Potenlial for eoergy conservation - Power economics - General
economic problems - Load cu^,es - Selections of plans - Spccific econornic enerry problems - Enerry ratcs.

Trrl Book:
L A P.E. Thummann, Irundanentali oI Energ, Engineering, prenticc Hall, l9E4

Rcfcrences:
l. W.F. Kcnfley Energy Conservation in the Process lndustries, Academic press, 1984.
2. M.H. Chiogioji: lndustrial energy Cooservation, IUarcel Dekter, 1979.
l. A.P.E. Thummafln, Plant Engineers and Managers Guide to Energy Conservalion, van Nostraad, 1977.
4. W.R. Muphy and C. Mckay: Energi Managemeot, Butterwodh-Heinemaon, 2001.
5. F.B. Dubin: Energl Conservatiou Standards, Mccra\y tlill, 1978.

!c
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Unrver5ity of Cali(ut

赫 n“ nuOus Asscssment い`
'″“

″MOr卜5の

60% - Tests (minimum 2)
io"zi - errlgir""t, imiaimum 2) such as home work, problem solving, group discussions, quiz' lilerEtu e survey,

seminar, term-project, soft\Yarc exercis€s' etc.

Aaalv,icohDrcblem solvingSHORT questio't$ 8' 5 rna*s=4o ma*s

C-iioro-h"r.,o -sweiElGHr qucsions out of TEN' Thcre shall

u" .iiirum offwo End mo(imum ofTHREE qucstiors from cach

module wilh total TEN qu6tioos.

Anolrtical/Problem solving DESCRIPTTVE questiont 4 x I5 .lnotkt=60 otts

Two quesions from earh module with choice to answer otre que$rcn'

MEl4 704 (E) tndustrial Automation

Teaching s(henre Credits: 4

3 hours lecture ;rnd I hour lutorial per week

obi(ctiv(s 
tonkttion. sensorr, rubors ond its applicalion

T- tDtontl knotrlcd{e on batit s uJ Ltu

Moaot" t 1t.l t urr.l .-^r-i^.I ,h.t F.^nn
lntrodlrction to aulomatron: bastc nrot'ons and definitions' technical aod.economic re4uisiles' Automatlon as a

means of controt and inrp""tion_ u*i.'li'ni;;;;;;il;ir - conrol system analysis, svstems of automatic

conlrol.

Module ll (13 hours)

Seosors: sensory equiPment, range sensing - proximiiJ- seosing - touch sensing - force afld to(que sensing - signal

;fl:ll[?i:i,'"tx]:ffllu,,ion. r"nring,,d disitizios. imase procEssins and aoar]sis - applications'

tnlr.,Ju(rior) to robors definition o f ruiJ lb"asi.i .rii.pit'. ioi", .o"fig-uations -rypes ofrobot drives - basic

;:il;;;- ;;;- to point control - continuous path control'

Module lll (lJ hours) 
d feedback, manipulators -director

ir;;;;;;t ;i ;r.rations: basic afluarron mechanisms - robol acrualron an{

and inverse kinematicr, .ou,o'nutt t'-'io"''utionl uiili touot ovn*ics' Types of robot and effcctors - grippers -

tools as end effectors - robot end'eFfon interface'

Robot programming: methoos - ranguiges lcapaUilir'cs ana^fimitation - Anificial lntelligeflce -
f-r,orut"ag" t"pr"tenralion search techniques _ AI aod roDotlcs'

Module lv (13 hours)
lndustrial applications: aPpliqatton ot robots in machining - welding ' assembly - matcrial handling - loading and

nluadinq - CIM - hortit" 
'na 

t"ott ""nil'i"t""" 
iJi rt-ari"g-automation' products inspcctior aulomatron'

:lHiliJ;";"^, ,-pf*t u-.p"i-"r,.mation, automatic transfer machines, assemblv automalton

2014 Syllabus ' B Tech Mechanical En88'



Tsll boohsi
lKSlju.RCConal€z.c.S.G.L.e,roboticrcoatroltnting,itionordinklliEerr.a,Mc{ravhill

rn!.rnatro,ril editi0n. I 987

larfern(e books:

lnlsrlrrl Continllou! Ar!€i!i,I.nl (Mdridam Mor*t.
60"u - Te.ts (nrinimum 2\

l09i - A(indaoae aod R€gllatiry io th€ elass

Joo'i' - Assignmsnrs (minimum 2) Buch as home 
'vork, 

probrem sorving. group discu$sions, quia, ritaature survcy,
semino.. tcrm-p.ojed. software excrcisas, etc

:il:、 ぜr、 it)● 、2`Hi:l:l`10■ PR 11● r;:

J.i,v..!':r r.l (,1r.(ur

′′Rア
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MEl4 704 (F) Clmbustion Engineering
f , hin1 x htrnr CrrC !! 4
. |.r,:1. Lr. rrtrc :rnd . honi iutl,r,ni ptr wr{k
{)!.irrtir€\

'!,) nni)r.t thr L.n..cl,t t,f fri,ri ;?ttr oj contbuston.
'1 a ,l.\,?ittp tonbrrtd tl;ng abo t pnntqlls oJ Ihermotblnornics aJ coitb*rtion.

Pre-aequisila!: Basrc t ott led$ o-[ themodyan c, o,rd heof tansler.
lvtoduls I (13 hours)
fhErflotilnami.s ofreacti!i mrxtures: Bond energy - hcat offbrmatioq heat ofcombustion _ adisbolic flome
lcnrpr.allirc r'nrop) chgrq. rbr reacring mrrturcs - chemicar equiribrium -cquilibrium criteria -cvaruation of
cqiirj,hriurn aonslant Jnd equrlibriurrr aomposition - simple numericat problems.

]lodult ll ( t.l hour$)
,jlL,\err\ i,.hcmtcrr kinrrr.) r.*vs i)l mals aolion - oade. and fiorecurariry ofreaction - idle cquarion -
'{"hrnilrs lau aclivation cnergy - collision IheoD ofrelctioo rates. cencral theor,v ofchain rcaclions - tinetie!
r,l .hcrnr..t clia[t rcsctiofls reacrloi ofhldrogen with orygeo.
ltoduk lll (lJ ho!rs)
Lanl,.ar :l,,,ne p.opagxiron srualure of a lamina, flame - concenrarron fid tempcnrture profire flsncs in lubcs -lhtrriL'r i', l,.nrr:rr unmr propigario,' -.rhe.mal arid diffusion rh.ories. Detcrminaio, ofbu.niog velocit) - flsr
llafi:. hurrcr l:rclhod tubc ncthod

AnolyticaUproblem solving S,,Ot't'q|4stions 8x S rwb-10 ttutkt
( lndidlles hive ro &ts$er ElCt{T qurrtions out ofTON. Thcr€ Cdl bc
rrininrunr oI IWO and maximur ofTHREE qu6tioos frorn c8ch module
\t ilh roral TEN questions.

,4nolyt,caliProblea sohinlt DESCRIPfiVE qwsho,ts l t ti drr]ls*60,norb
fwo queslions from oach module wioi choicc to rosvlr o'!c qu6lion.

ル

``が

,″″7五υf●′M●ァ●:′ω

,'. [t'ch.lie p Crolcr, Mitchell \,]'e$t, indusrriol roborict. lachnologr, progqrnrning. ond
{7.y1,cri1oa.1, 111;91_u.u 6tll ;olerdarional editions. 19E6.

ι′
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x

:'rlod!k lV (13 horre)
Flamc slabrl,..mion: stabilil) diagrarns for op€n llames - mrchlt sm offlarnr stabilisalior, cftiical bouodary
!clocil,v gr3dient - slabilisat,on by eddics blulTbody st bilisation.
Viscellaneout topicr: Droplel combuslioll - fluidizcd b.d comhstion - air pollutio.t.

lnternol ( onlinuour Asttssfie (MtL\i ufi,\la*t-
6{19'-0 - Is!!s (rni rmum 2)
i096- Ass rgnnrcnts (m ioimum 2) sulh as home wo.k. problem solving, group disc!ssions. quiz lile.ature survtv.

semiflar. lerm-pro.jc{r, soiwlrc eraercises, €ta.

l0o,'! - Arendance and

Urhrtdty Exrrf nrtlolr Prlttnt

P,IRT A' Anattticol/ptoblen solvitg SHOET quattiods * t ddb'10 
"ark'

Candidat6 hat! to aasucI EIGIIT qur$ions out ofTEN. Ttao shall bc
minimum of TWO'.nd mriimum of THREE qu.stiool frortl lach modql!
*-irh lot l 'lEN qllstioos.

l'lRl ll An( lttcirltProblen sohng DT'SCNPTIYE questions L 15 i*t'=60 ''1',d
Two queslions ttqm e86h module \.,ith cioicc to an9,vrr on€ qse*ion'

I″む,″

“
塑 rο ra′ Mα′な ′Oρ

Tera Eookr
L S. P. Sharma, l-clr and Co,nbustion.-la6 Mc{jraw Hill

Relcrcnct Book3.
i. Ro8er A. S:'lehlaw, Fun lanen,olt ofcot bustion.Mccrsw-Hill. 1984

2. Dudley Brian Spalding. Some Funfuaen ols otcombustion, Acrd,emicPrcss
i. Joseph Lionel Latham, A. L. Bvrgesr, Elcnet ury re$tion A&tict, Btfrqwo'thg

‐
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MIrl4 704(G) l'initc Elcmcnt Mcth0ds

'l'caching schcmc (lrcdils: ,l
J hours lccturc and I hour tutorial pcr wcck

O hjcclivcs
l. lir acquaint with basic conccpts of Iinitc clcmcnt lbrmulation nlcthods.

2.'lir practicc Iinitc clcmcnt mcl.hodologics through simplc structural and hcat translbr problcnrs.

Nlodulc 0 (2 hours)
I{cvicw: Matriccs and matrix opcrations solution ol- systcnr ol linclr cr;uationr (iauss

clintination. llasic cquations of clasticitv strain displaccrrcnt rcl tions ctlrlpatibilily strcss

slrain rclationship boundarv conditirxr St. Vcnant's principlc thcorcm ol nrininlurn potential
cncrgv principlc ol vinual work. Stcady statc hcat conduction cquation liruricr's la\
boundarv conditions. (No dircct qucstions liom thc abovc pan)
\lodulc I (13 hours)
Introduclion:lrinitc clcmcnt mcthod as a nurncrical trxrl Iirr-ricsign hasic cont'cpts lirrnrulalion
proccdurcs historicaldcvclopnrcnt.
lilr nrodcllin!. l)ircct approach: I [) bar clcrncnt elcnrcnt stil'lhcss asscnrbll ol- clcrrrcnrs

propcrtics ol lKl rnatrix lrcatnlcnt of boundarv conditions tcnrpcra[urc cl'l'ccts slrcss
conlputal.ion support tcaction simplc problcnrs. Analog0us (l l)) problcrlls ol-tol-si0n. hctrl
corrduction and lanrinar pipc llow-
llcant clcntcnt:llcam rclationships I l) bcam clcmcnt lili lirnrulation clcrncnt stillicss
nratrix Ioad considcrations boundary conditions mcmbcr cnd lirrccs.
Module ll (13 hours)

lrl: modclling I)ircct approach : l)lanc truss clcmcnt li>rmulation coordinatc trilns li)rnr at ion
Iocal lnd global corrrdinatcs clcmcnt matriccs asscnrblv ol clcnrcnts trcatnrcnl ol
houndarr conditions strcss calculation sinrplc problcnrs band width ol thc stillircss ntatrix
norlc nunrbcring to cxploit ntatrix spar-sit1, conscrvatiort ol cor.nputcr [lcntor\..
lntcrpolation shapc Iunction I -ailrangc intcrpolation ll) lincar and quatlratic. ll) lincar
trianglc and bilincar rcctangular clcmcnts.
l:li forntulation Inrrrt vir-tual wolk princi;tlc li rratrix clcnrclrt nratriccs lirr bar ancl qSl
clcnrcnts load consitlcrations corlsistcnl nodal loads sinrplc problcnrs.
llodulc lll (13 hours)
Variarional nlcthods : Irunctionlls wcal and strong lirrm csscntial and non csscntizrl
bountlarv conditions I'rinciplc ol star.ionarv pol.cntial cnergy ltaylcigh Iiitz mcrhod sinrplc
cr amplc s.

lil: lirnrulation li)rn a lunctiorral: 2 l) stcady sratc hcal conduction clcmcnt ntatricc\ Ii)r n

lriansular clcntcnt boundarv conditions simplc problcnrs. lil: fomrulation Iirr 2 I) strcss
analvsis lronr potc,ttial cncr.gv clcn)cnt nratriccs planc bilincar clcntcnt.
(-onvcrgcncc rcquircn)cnts nxldcllin.g aspccts s),mrr)ctrv clcmcnt sizc and slrapc sourccs
rll crtor.

`メ



)lodulc lV (13 hours)

wcighrcd rcsiduirt n)crhods: (jalcrkin l;l: lirrrrulation axially loadcd bar hcat ilou in a bar.

lsoparatnctric lirrnrularion: Natulal c(x)rdinatcs lincar and quadratic bar clcmcnt lincar

rrianglc and planc bilircar clcmcnts lirr scalar l'iclds jacobilrr matrix clcnlcnl ntaLriccs

Oauss quadr.aturc rcquircmcnts lirr isoparamct.ric clcr.ncnts accuracy and lllcsh distorlion.

'[cxt llooks
l. l. R. (ihandrupatla, liinitc li.lcmcnt Analysis lor linginccring and I'cchnologl'.

[.inivcrsity l)rcss

2. R. l). (look, l). S. Malkus, M. Ir. I'lcsha. R. J. Witt. (lonccpts & Applications ol'l;inrtc

lilcmcnt

3. Analysis. John Wilcy & Sons

4. l). Scshu.'lcxt llook ol'liinitc l:lcnrcnt Analysis. I'lll l.carning l)vt. l.td.

Rclcrcncc llooks
l. J. \. Itcddy. An Introduction to thc l;initc l:lcnrcnt Mcthod. Mc(lrlw I Iill Intcrnatit>nrl

I rtl it ion

2. S. S. ltao. lhc lrinitc l:lcnrcnt Mcthod in l:ngincclin.e. llutlcrworth Ilcincntann

l. K. J. ltarhc. liinitc l'.lcmcnt l)rtrcdurcs in l:nginccring Analysis. I'r'cnticc I Iall ol lndia O.

(1. Zicnkicwics. R. 1.. I aylor. 'lhc Irinitc Irlcmcnt Mcthod. Vol I & II. McOraw Ilill

lntcrnal (lontinuous Asscssmcnl (Maxinlunr Marks 50)

60c/( 'l csts (nrininrunr 2)

3V/( Assignmcnts (minin)um 2) such as homc work. problcm solving.. group discussions. quiz.

Iitcraturc survcy. scnrinar, Lcrm projcct. soliwarc cxcrciscs. clc.

l\c/, Attcndancc and Rcgularity in thc class

[, nivcrsily l.]xanrination I'attcrn

l'Alt l' A: Analvtical/problcm solving SI loll'l qucstions 8x .5 ntarks ,10 rrtarks

(landidatcs havc lo answcr l:l(il I l qucstions out ol- l liN. Ihcrc shall bc nrininrunt ol
'I WO and nraxinrunr ol 'l lIRlrlr qucstions liom cach modulc with total l lr\ qucstions.

l'AR'l ll: Analytical/Problcm solving l)lrS(lRIPI IVI: qucstions 1 x l5 marks 60 marks

'lwo qucstions from cach modulc with choicc to answcr onc qucsLion.

\4tx inrrr lr 'lirtal Marks: l(X)

C、
´
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ObJ.ctivet"-i;,'X:;* 
Xf"X*ffi;tr tX; i pteaan atio,t @d,no,es.nenr of wppty ctoins

. ;;l;;i;;;;i,,.ce ii dislibtdiod qnd tositrics ia'ose*'t

Prr-requisili$: ,r,1

Itlod ult I (1.] hours)
L:.,nctDr .,f Suppl) Cltarn Valirc Charn lbr supply charn mamgcT*l-TI:TY S"o'ly ch'in' Driters for

l*rii .*," ^i'i";r..."1,.c^:.1:l:,#?n:lflHIr"iI.i#?,:1.:,YtJ,,fri'lno,n * *,*0,".
lT3:;I:lJ';ll':i::l'"Tffi l::!'J,'#v'ii.'r,lls'i"e" n' - Dri;n and obdscrcs

ttlodul. ll ( l3 hou6l
Ifffi-,I;ilil",,c,.^s,,..,I1_Id"jXXTi,lp#;|llii;,.1J3ff"*1";'iillll,'Sn'L',',1ff1"-.o
l.n..nrrnllcs oidcmatrd. lnvenlory rela

t*tr,',,tt mi,;J "ppi''iil'" 
in*ntu'v: Pi'r;us ond oPPorturir'r€s'

2Ol4 Syllabur E.Ie.h Mtch'ftdl ln68

L1
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Univer3ity of Cahcut

Module III (13 hours)
Sourcing decisioos in Supply Chain - management, Buyers perspective to supply chain management, Suppliers
pcrspuctivL'lo suppl) chain marageme,rt, Buyer supplier relalioos, Supplier relations in managing faster supply'

chain. Pn.ing ard revenue maragenrent in Supply Chain - Coordination in Supply Chain - IT and Supply Chain

Motlulr I\ 1lJ houn)
LoSitlrus Manasenrent Definition of Logistics and concept of Logistics - Logistic aclivities -FunctioDs of
Logislics lystcm - lransponation in Supply Chain - Design options for a transponation network - Trade offs in

lransponation design - Designing distribution network

Tert Books
L Df.R..P Mohanty and Dr.S.C.Deshnukh Essentials ofSupply Chsio Managemed, Jaico Publishiog.
2. Chopra S. &Meindl P., Supply Chaio Management Sraegy, Planniag, and Opcraioo, Pearson

Education, Soutfi Asia, 2005

Reference Bools
I . Janat Shah, Szpprl Choin Mqnagenerrl: Text and CaseE, Pea$on Educalioo South Asia, 2009
2. Rooald H Ballou and Samir K Srivastav4 Busiiess Logistic! Supply Choin Manogenent, P.rson

Education South Asia. 2007
3. HaraldDyckhoffet al, Supply Chain Manoge,nent ond Reverse Logistic, Springer, 2004.
4. Christopher M., /-ogr.slics ond Supplt'Chain Manoge,nenl, P'frnar Publishing ComPany.

5. John Mortimer (Edilor), Logistics ia MartqqctutinS: An IFS Execattue Btiefrry ,IFS Publicalions,

U.K. & Springer-verlag-
6. Raghuram G. &Raogar?jN., Logisrics old Supply Choin Managemnt: Cases ond Concepts ,

Macmillan lndia Limited.

lnternal Conliouous Assessmenl
609'. - Tests (minimum 2)

Mdrl$-50)

i00,6 - Assignments (minimum 2) such as home wo*, problcm solving, goup discussions, quiz, literalure survey,

seminar, lerm-projecl, soltware exercises, elc.
109r, - Atlendance and in the class

Univcrsity Examination Pstterrl

PART A: Anab'licol/pt ohlem solving SttORT questions 8x 5 markt=40 morks

Candidates have to answer EIGIIT questions oua ofTEN. There sha.ll bc

minimum ofTWO aod maximum ofTHREE questions from each module

with total TEN queslions.

PART R. Anab,tical/Prohlen sotving DESCR|PT|VE questions I x I5 marks-60 norks

I *o quesliofls f.om each module with choice to answet o'te questioo.

Moximurn Tolol Mstks: 100

L1
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Un werrity ol Cal;cul

ME 14 705(B) Design of Ileat Transfer Equipmcnts
Teaching scheme Credils: 4

I hous lectute ard I hour tutorial per week

Objectivts
:, To i,nport the codcePts of design of lval trar8ler equipoY,tts.

, To develop urrde$londing about deign of wrious h.a, qctqngars

Pre,rcquisitet: Basic knowlcdge of fluid mechanics 8od h€at E8rsftt

Modulc I (13 houn)
Heat exchasgers - classificarion - selection - heat ransfcr aod flow fricfion characteristics - pressure drop 

-
analysis - biic thermal design - thcory ofheat exchangers - E-NTU, P-NTU ind MTD mcthod - F-factor for

various configurations - applications to d€si8tl.

Modulc ll (13 hours)
Shell and tube heat exchanger - const uclion an{t lhcrmal fcatutes - lhermal d6ign proccdure - kem method -
Bell Delaware method - flow stream analysis mcthod - flow induc€d vibration in shell and tubc heat exchanger.

Module lIl (13 hours)
Thermal design of douile pipc hear exchanger - dcsigr of air-cooled heat cxchanger - d€sign variab-les,

preliminary sling - heat transfer aod press,,e toss calculations - derail€d dg5iS,,' The'nal design of regmerators

- classifications - governing equstions - dssign paramctcrs.

Moduh IV (1f, hours)
Design of cormpacr hear exchaogers - platc and fin, fis-tube aad platc ard fra'ne hcat exchangers - fouliag and

corroiion in hcat exchanger - sizing and cost estim8tion ofheat exchaoger'

Tcrt Books
l. llewi$., Procert Heat Transfe\ CRC Press

2.Saunders,IlearErchanget-telection,designandconstfuc,ion,IrrlgmanscientificarldT€ahnic8l,u.K.

Reference Book
l. R K. Shah. Fundattenlol John &

609o - Tests (minimum 2)
rol,t - Assignments lminimum 2) such as home work, Problem solviog, group discussions, quiz, literature survey'

seminar. term-project, software exercises, etc.

Uoivcrsity Errmil!rtion Patterrl

PtRf A: Analytical/Fobkn soltilg SHORT qwstions 8x 5 no r=40 aarlc

Cardidat€s have to alswrr EIGtfT queslions out ofTEN' Th€r€

shall bc minimum ofTwo and maximum ofTHREE queslions from

each module with tolal TEN queslioos

PART B: Analytbal/Probte solvi,tg DESCNPTII/E questions 4 x t 5 nat,]=60 
'notl6

Two queslions fiom each module with choice lo answer ono

question.
ル●

""“
″ 70′α′メイα″お:′00
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Universily ol Calicut

MEl4 705 (C) - Advanced Fluid Mcchanics
Tearhing scheme Credits: 4
I hours leclu.e and I hour tutorial per we€k

Module I (13 hours)
Basic equatioos of Iluid flotd: Reynolds transpon equatioo - inte$at and diEerential formulations - integral fotm
of the equations ofcontinuity - momentum and enerry equcions - use ofthe integral equations - diffcrential form

ofthese equatioN - Stokes postulates and constitutive equations - Navier-Stokes equations aod enerry equations

for Newtonian fluids
Noo-dimensionrlisrtiolt ofthe equations of motioo and order of megnitudc anelysir: Choice ofcharactcristic
quantities - identification ofthe non-dimensional parameters - classificatioo offlows based on the characteristic
Re!'nolds number - approximate equations for low Re and high Re flows and boundary layer €quations - boundary

conditions

Module ll (lJ hours)
Soure eract solulions of the Navier-Stokcs equations: Couetle flows - plane Poisseuille flow - flow between

rotatiog cylinde.s - Stokes problems - fully developed flow through circular and non-circular Pip€s
Approximate solutions; Creepiog flow past a sphere - theory ofhydrodynamic lubrication - boundary layer on a

flar plate . Blassius solution and use ofmomentum inlegral equalion

Module lll (13 hours)
Pote[tial flows: Velocity potefltial and stream function in rcctaogular aod plane polar coordinatcs - Unjform

slream at an aflgle - Circulalion. Line source or sink at thc origin - Line ittotdional Yortcx. Superposition -
Source plus an equal siok, Sink plus a vo,tex at the oriSin, uoiform st.E{tr PlEt a soulct at the origin (The

Rankine half body). Superposition of plane flow solutions - Graphical M€thod ofsuper posiiion - Boundary layer

separation on a Half l]od). *Flow past a vo(ex - An infinite row of vortices - the voncx sheet - The doublet.

Plane flo$ past closcd body shapes - Thc Rankine oval - Flow past a circular cylinder with circulation. Kuna

Joukowski Lifl rheorem - Kelvin oval - Polential Flow Analogs. uliform stream at an angle ofattack - Line

sourceatapoinl-Linevortexatapoiot-Flowaroundacornffaranalbitrdryangl€-flownormaltoaplatc-
Images.

Module lV (13 hours)
Turbuleoce: Some characteristics ofTurbulence flows - Randomness, noo-linearity' dift$ivity' Yonicity and

. dissipatioo. Averages - co.relatioos. Averaged equarions ofmotions - meao canii[uity equalion - mean

momentum equati6n - Reynolds srress - Reynotds stress l€nsor - Mean heat equation - Kinetic energy budjet of
mean flo,, - Kinaic encrgy budgel ofTurbulent flow - shear produclion, buoys[t produc.tion, viscous dissiPation

- turbulent production and cascade -Kolmogorovc micm scale. wall free sh€ar flow - entrainrne[t, s€lf-

preservation , Turbulent Kinetic €nerry budget in ajet. Wall bounded shear flow - lnner laycr - Law ofthe wall,

outer layer - lelocily defecl law and overlap layer - Logarithmic law. Eddy viscosity and mjxing len8h.

「
／

Tcxl:

1 1ヤank Mヽ Vhitc,′ ′
“
″ Ver″

“
″0 (in SI units),ヽ 4oGraw Hill,Scvcnth cdition

21)ilus,〕 Kヽぃndu.lra M Cohcn.F7]れ ′ル′′ι力ο″′
“

EIscvio「 Third cd“ ion

l lヽur」 :tthar K &Bisヽ as(〕 ,″ あα″εじ″″ヽ 8′η″ピ′′■8′′:`r・7 Macha71:cs,Narosa Publishing

il()usc

Rcrcrcncc:

l Gupta V&Cupta S,f7“ ″M′c力α
"た

s●4′ お ″ ′″
“

′わ
`WilCy Eastcrn Ltd2 Frank M Whtc,レ ヽぴυlls F7:′ ″ F/●″.McGra■ H“ l
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60% - Tcsts (minimum 2)
3O% - Assignmeots (minimum 2) such as home work, problem solving, group discussions, quia literature survey,

seminar, tcrm-project, software exercises, etc.

Universitv of Calicut

lnternal Conlinuous Assetsmenl ryrurirr lr,

109,; - Attendance and

Teaching scheme

ME14 705(D)Designs ofJigs&FIxtures
Crcdl,4

Univcrsit!' Examinatioo Prttern

PART A Analytkul/problem sol'ting SHORT questions 81 5 matks=4o 'natk
Candidates have to answer EIGI{T questions our ofTEN. There shall be

minimum of TWO and maximum of THREE questions from each

module wilh total TEN questions.

PART R Anab,ticol/Problem sotving DESCRIPTII/E questio^t 4 x l5 nar/6=60 na*s
Two questions from each module wilh cboice to ans\Yer orle question'

νar iヽ′θθ

3 hours lEsture aod I hour tutorial per w€€k

Ob!cctivs
To prot.ide kno*ledge on design of dilerenl cultingloob

'- To derelop compreherciw idea on design ofiigs ondf*nres

Pre-rcquisites: Metql cuning and Foming

Modulc I (ll Hours)
uraion j r"ttoa oi location - Principles of location - 3-2-l principle - types of location - plat!€ surface - six

point-profile-cylindrical-conical-vee-redundant-flestlocator-rsdisl-exttsmelocations'
Modulc ll (13 Hours)
Ci".pi"g -'pii..ipf.t of cla$ping - Design urd methods ofclamping - types ofclamPs - screw - strap - swiog -
,neage 

-muitiple I magnctic - latch - selilocking - toggle clamps - hydraulic and power clamping'

Module UI (13 Hours)
Jigs - Classiticaion of Jigs - Priociples of design ofJigs - elemcnts ofjiq - tyPes ofdrilljiSs -- temp?t-e -
iiarvictr - lear- Uox i-odexing - driltiogand reamingjigs - guide bushings - Simple design for drillJigs.

Module lV (13 Hours)
Fixtures - Elimeots of hxture - standard work holdiog devices - machho vio€s - mandrels - colleis - chucks -
magnetic and vacuum chucks - face plate! - tuming fixture - millio8 fixtur€ - iodexing fixturo- grinding Iixture -
weirling and assembly fixtures - moiular fixtures - design & sketching offixtu€s for t,.nirg & milli,1g of simPle

Tcri books:
l. Cyril Doaaldson, Iool Dertg4 Tata Mccraw Hill
2. Sharma. P C,,{ Tear book ofPtoduclio Enqineering,S. Chand & Co'

3. lain .RK, Production Technologt,Khanna Publishers'

1. P H Joshi, Jres.( Fi.rral'ss, Tata McGraw Hill

Intcrn口 l Col“ nuous ttsessmcnt rttαι″"να″ルs‐ 5の

109'o - Anendaocc and Regularity in thc class

60%‐ Tests(minimum 2)

30'4‐ Assignmcnts(minimum 2)such aS hOnlc WOrk,problcm solving,group discussions,quiろ litcrature surゃ7,
scminar tcrm―p●eCt,SOnWarc cxcrcises,etc

2014 Syllabut _ B.Tech Mechanical EngS
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Unive.sity of Calicut

ME14 705o)Fracmre Mechanics
Tcaching schenle      Credns:4
3 hours lccture and l hour tutorial per week

潟紹協雛寛β窃 ;需脇脇写協攪驚鰍脇霧檄」
蹴

貿"

‖鵬‖1‖棚hionoconvcdおnJ"dFracttremtthm総 叩pЮ

富闘撫塩織腱電i譲も讐ほ
in rnatcrials― britie fracturc expcrienced in the past― ulc

騰1欄I慎鼻褥‖職輌翌鸞朧 綸 黙な なd

C―  critical strcss intcnsitン  factor― principlc orsupcrposit

輩霧11蹴鷹11置害:剛k鷲IJ。“
雲協:3罵譜罵想:思ζ箔眠鮮 ミynalnに

fracture toughncss― crack b口nchin3-Crack arest

鸞 撥Л瀬絲鱗   ie
mcchanisms in mctals

Module lV(13 hours)

鼈 酬 舅 蒻I醐斯
,app:icatlon to dsign

Uoive.sily Examioation Patlern

P/1R7 A. Analyicaltproblem sabing SHORT qu.slions 81 5 mark-lq marhs

Candidates havr to aflswer EIGHT questions out ofTEN Ther€ shall

be minimum ofTWO and maximum ofTHREE questions from each

module trilh toial TEN questions.

PART B AnalyrrcollProblem :;ttlving DESCNPTIVE questions J x l5 nork=60 marks

Two questions f(om each module with choice to aoswer one question'

τυra7メイαrぉi′θθ

'Iext Books' --' 
l-. pr^ftant fu, ar' Elenenrs ofJraclure aechonics'Wt,*ler publishing

2. D. B@ek, Elementotv engineer:inglrqc'urc mechanics' Silthoff &Noordhoff lnternational publishers'

2014 Syllabu5 _ B Tech Mechanic.l Engg
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Unrverrity of Calitut

Rcferencc Books
l. T. L. Anderson, fracturc Mechanics: Ftndonentals ond Applicari.,z.t, CRC Press, USA

2. K- Hellan K, lntroduction to fracture mechanicq McGraw Hill Book comPany

3. Edwalds H L &Wanhill NH, fracture mechanics,Edward Amold Edition.

lotcmal Cootiruous Asscssmenl /Ma.rit uzt
60ozi - Tests (minimum 2)
309/0 - AssignmeDts (minimum 2) such as home work, problem solving, group discussions, quiz" litemlure survey,

scminar. term-project, software exercises, elc.
109i, - Anendaoce and Regularity in the class

Unitersil! Er.mination Paltern

PART A: Anal.ytical/problem solving SHORT questions Ex 5 norhs=40 narks
Candidates have to answer EIGIIT questioos out ofTEN. There shall

be minimum ofTWO and maximum ofTHREE queslions from each

module with total TEN questions.

PAR1 B: Analyticol/Problem solting DESCRIPTIYE questions 4x l5 marks=60 nark
'fwo questions fiom each module with choic€ lo answer one question.

Matimu,n Tolol MorLs: 100

Teaching sch€me

ME14 705(F)CompOSite Materials
Credits:4

3 hours lecture and I hour tutorial per week
Objcclives
I To provide knovledge on charocteritrics ofcornpositet, mandacturint and tes,ing merhds,.meclmnicol

beholior, recenl trena ond irs applicorion.

Prc-rcqui3it$: EaJic knowledge ofmaterial scierce aad neclmnics o/solids

Module I (t3 horrs)
lntroduction to composites: Characleristics and classificarions of composit$- study offibers, flake and

paniculate composites. Manufacruring m€lhods: Production of various fibcrs - matrix materials and sur'face

treatments - fabrication ofcomposites - fabricarion ofthermosctting resin matrix composites - fabrication of
thermoplastic resin marix composiles - short fiber composiles - fabricatioo ofmetal mattix and ceramic matrix
composiles.

Modul. Il (13 hours)
Testing aspects ofcomposites: Experimeotal chatsct€risalion ofcomposites- uniaxial lension,
compression and shear tests - determination of interlaminar fracture tougfurcss - damage idenlification rhrough
non-dcstructivc evaluation techniques - ultrasonic, acoustic emission and X-ndiognphy.

Modulc lll (13 hours)
Mechanical behayiour of UD composites: t ngitudinal strength and stiffn€ss - lralsverse stJeogth and stiffness -
failure modes - analysis of laminated compositcs - stress-strain variation in a laminate.

Modulc IV (13 houE)
special laminares: Symmetric laminates, uoi-dircctional, crossrly and snglc-ply laminates, quasiisofopic
laminales. Recent treods in composite materials - c?[bon-ca(bon compositss, Bucky Papec. ApPlication of
composite materials in aerospace, automotive, defence and industry.

2014 Syllab us ' B.Tech. Mech.nical€n88.



Univerrity of Calicut

rex,B001s
l B D AgaFJ.L J Broutman,′

“
ケ お●″ PeⅢna″

“
″ F:"r(力″ ●srres,John Wiに y

Rerercncc Books
I R F Gbson,Pri″ ´″げ 0″

“

lra Mα″″rar ttc"″お ,McCraw Hin
2 M M Sch贅 口ろ Cο″♂

"lre Matrias Httο
嗚 McGraw H‖ L Inc

3 R M Jones,臓詭 ntcsグCa27●Sた Mαに″″s,McGraw H■l lnc

4 S W TsaL′″′6d“″
“

″0●ρ
“

rrF M●セガαた,Technotnic Pubishing Company

lnternol Continuous Asselsment /Mdim!r,
609i - Tests (minimum 2)
1096 - Assignments (minimum 2) such as home rlork, problem solvi,rg, grouP discussions, quiz, lite|-alrn€ survey,

semtnar. term-projecl. softwars exercises. etc.
in the cl&ss

⌒

Unirersir-v Eramination Paitern

PARI A Anolyrical./problen sobing SIIORT queslioas 8x 5 narks='|9 narl's
Candidates have to answer EIGHT queslions out ofTEN. There shall

be minimum of TWO and maximum ofTHREE questions from each

module with lotal 'I EN questiofls.

PART B .4nalyticaliProblen solting DESCNPTIVE questions 4 x 15 otkt=60 nulkS

T'wo questions from each module with choic€ to answer ooe question.

Marimun Total Mark: 100

ME14 705(G):Entrepreneursbip

Tt・aching schcnlc               Credits:4

3 hours lccturc and l hour tutorial per、 veek

Objeclives
. To give un idea on enlreprenetrial persPectives

Module I (13 hours)
Entrepreneurial perspectives- undeNtanding ofentreprcneuship pmc€ss- entrepreneurial decision

proceis- emrepreneurship and economic development- characteristics ofentrepreneur- enlrepreneurial

competencies- managerial functions for enterprise.

Modrle ll (13 hours)
Process of business opponunity identification and evaluation- indrslrial policl- enYironment- mafket

survey and market assessme - project report pr€paration-study offeasibility and viability ofa Project
assessment ofrisk in the industry
Module III (13 hours)
Process and strategies for starting venlure- stages of small business growth- entrepreneurship in

internarional snvironment- entrcpreneurship- achievement motivatign- timc management crealiviry and

innovalion structure oflhe enterprise- planning implementalion and growth

フ打

2014 Syllabus ' 8.Tech. MeEh.nical EngA.



iJnrveryty of Calcut

Mutlulr l\'(lJ hours)
Technolog)- acquisition for small units- formalities to be completed for sening up a small scale unit

forms olorgani2ations for small scale units-financing ofproject and rvorking capital-venture capital and

other equitt assistaoce available- break even analysis and economic ratios technolos, transfer and

business incubation

,

Text Books
L Harold Koontz & Heinz Weihrich, Essentials of Managemenr, Mccraw hill Inlernational

2. Roy R., Entrepreneurship. Oxford Llniversily Prest Zd Edition,2013.
3 Hirich R.D. &Pclcrs In 'in M.P., Enlrepreneurship, Mccraw Hill
4. Rao T.V., Deshpande M.V., Prayag Mehu &Manohar S. Nadakami, Developing

Entrepreneurship o Hand Book, Learning systems

5. Donald Kurado & Hodgelts R.M., ,nfepre neutship A contemporary Approach,The

Dryden Press

6. Dr. Patel Y.G., Seven Business Crrsis, Tata McGraw hill
7. Timmons J.A., y'fe w venture Creation- EntrepreneurshiPfor 2lsl century,McGnw
Hill International
E. Patel J.8., Noid S -5., A manua! on Business Oppurnity lden lrcarbn, selectiom, EDII

9. Rao C.R-, Fizoace for small scale Indusnies
10. Pandey G.W., A complete Guide to successful EntrePreneurshiP,yik^s Publishing

lntcrnal Continuous Assessnrent f,lra(;n ut,
609i, - Tests (minimum 2)
3096 - Assigoments (minimum 2) such as home wo*, pmblem solving, group discussions, quiz, literature survey,

seminar. term-projecl, software exercises, etc.

109'. . Aneodance and Rcgularity in thc class

University Eraminstion Pattern

PART -1: Analyticol/problem solving SHORT q estions 8x5 nqtks=4o nark
Caodidates have to aoswer EIGIIT questions out ofTEN. There sMll

be minimum of 'I wO and maximum ofTIIREE quesrions from each

module with total TEN questions.

PART B: Anttltricol/Problem solving DESCNPTIVE questions 4 * l5 marks=60 nark
Two questions from each module \Yith choice lo answer ooe question'

Morinuit Totol Marks: l00

2014 Syllabus 8.Tech. Mechanical Eng8



MEl4 ?06(P) Thermal Lab II
I €aching scheme Creditsi 2

I hours practrcal Pcr $rck
(-)biecli\ es

lo sret4lhen hc knowledge on hcal engincs and heat lrunsfer P-ri'tiples throtgh e'perimenls -

To equip the sludeni to cor.!' oul indep;ndenl erperinenls' and to trqin llPm 
'o 

onalyse' repo ond infet

the resulls.

List of Experiments
l. l-est on lC engines:

i. variable ipeed perfomance te$ on modern Multi Point Fuel lnjection (MPFI) petrol engine

and Direct lnjection (Dl)/Common Rail Direct lnjection (CRDI) diesel engines'

. ii. Determination of friction power - retardation test and Morse test

iii Study ofthe effect ofcooling water on engine performance

i\ Hear balance lest

v. Analysis ofthe exhaust 8as oflC enginqs

2. Hcal l,ansfer exPerimEnts:

i. Performaoce studies on a shell and tube heat exchaflger

ii. p€rformance studaes on pafallel and counter flow arrangements in a concentric pipe heat exchanger

3. Performance tests on ait compr€ssor and blowet

4. Performance test o[l refrigqralion plant

Unrversity of Calicut

l'eaching scheme

3 hour practical Per week

ME14 707(P)CAD/CAM Lab
Crcdits:2

Objeclives
To train the students irt solid mulelng
To prcclice stotic and dynamic onolyses using FEM

To practice cornputer conlrolled nanufrctuting methods

l. l:rercises on solid modclinB (12 hours)

lntroduilion to aomput", grupttia, _ 
' 

1"'* 
'ng 

lranslormalion5' curves and-surfaces generation' curve fitting and. 
^

currc fairing rechniqu". - ZO. ,,i,e f,ame' io ifraaing ' fanitiariq'wirh Boolean operati<rns - sweeP' tevolve' Ioft'

exrrude, tilleling. chirmfer. spLnes etc - 
"i'tfot'ing' 

il"* poinl' ;lipping' scaling aod totation lmnsformations

lOt4 Syllab!s _ B.Iech. Mechanic.l Engg

using conrntercial solid modeling packaEcs

Rcference Books
L P. L. Belfaney. lhermal Engineering, Khanna Publishers

2. ). P. Holman, Heat Transfer' M&rux Aill

internJ Con“ nuous ARtsSment(Mα′
"“

″να′tS‐ 5の

60%‐ Pr¨lcaland Rccord(30 marks)

30%‐ TCSt/S(15 marks)

in the class (5 marks

Semester EId Exain:nalon ttLχ i″

“
″ルb′お′θの

売硯∵品誌ilご::1:品竃福:1led,rcsu■■●6dab■
“

d hferencc CO m″ k9

20% - Viva voce (20 marks)
1096 - Farr rccord ( l0 marks

つ,

11)',‐
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lJnlversitv of Calicut

2. Ererciset on linite elemert soilysis (12 ho!rs)
Introduction to FEM - lD, 2D and 3D elements ' shape functions - preprocessing - boundary conditions' 

-

skuctued and free mesh geoeration - aoalysis - linear and non linear amlysis - static atld dynanic aBlysis, - Post

processing - aisptay. aniri'ation, extraction ofnodal data - exercises on heat conduction ard clasticity may be

givcn using comm€rcial FEM packages

3. Assembly snd mcchstrism dcaign (6 hout!)
Assemblinj ofvarious pads ard toieraoce analysis - synthesis and design ofrnechanisms - animations - exercises

on various-mechanism; like four bar liokages and its variations - caltr and follower - two aod four stlokc engines

{. Computer aided manufrcturiog (9 hours)
Paa programming fundamcntals . rianual pan prografiming and computer aided pan ProgralnmioS- - hands on

rrainingin c.mpu-tcr controlled turning and milling operations - familiarity with windows based software

packrg;s - tool path generation and si;ulation - eiercises on CNC lathe aad machioing center/milling machines

5. Programming of indlstri.l robots (6 hours)
Introd;ction to ;botics . structure, workspace analysis and various components ' actuators - s€nsors - encoders'

end cfFectors - applications - hands on Itaining on ioduslrial robots - manual and programmrd path planning

6. Computer aided iDspection ,od quality control (3 hours)
lntroduction to CMM -;lassification - slructue - components - familiality with measlrt.ement software packages

and ils modules - demonsration ofthe capability ofcoordinate measuring machine using a sample comporcIll

of reverse

lnternal Coltinrous Assesso.e (Mdiitnun Mu*s-50)
60010 - Practical afld Record (30 marks)
30% - Tesr(s) ( L5 mark)
1096‐ irv in the closs (5

Srmester End graminxtioo (Moxit wn Mark'l
709'0 - Proccdure, cooducting exp€rimenq resuhs, tibulation, and ioferenca

2070 - Viva voce
l0% - Fair record

ReFerence Books

: D F Rogcrs I A Adams,Mo′力

“

aar,0●′劇σ″″
"苺

/●rCα%♂
"θ

r C″′力銹 ,mCgraw HilI

2 F R David,ざマ繊 ″ /●′Era″θ″rsル′こ呻 ″σ″G″9211C'MC Craw H■ 1

,RDC∞ k,D S MJkus,MEPに sha,R J Wit,Co“ c″S晨 ″ ′″σα′οお o/■
"″νg″″′′no,s`John W‖ ey&Sons

4 K Yoram,Cο

“

′
“
″″(′ 0″″0′ グM“び″ryrjag まヽ お ,MC G口wH‖ !

S K Ra●.Tc■l・arL Ⅳ″ma′た″ Cο″′″′α
"′

Cο″′Irr`′ И′″′歯 ■ψκ

“

カロ3 Tata Mc Craw Hi‖

6 V Ralnallmhy,cο″″
`rer′

′滋′ルため″た″ D●sな
",Tata Mc Graw H‖

1

7 K S Fu,R C Gonzal● 4C S C Lee,Rοborlrs GO″rr●4&ぉ
"&/1●

わ′α″ /Fr¢′″″
“

θ,MC Graw

Hlll

8 K Yoram,Rο borl“ /●rε″g"θrrs,Mc G口 w Hill

9JA

?014 Syllabus - 8.Tech. Mechanical En88-

⌒



^

University oI Calicut

Teaching scheme
4 hours pral:lical per week

ME14 708(P)PrOject

Crcdi:s:4

ヘ

Objectives
kt ludge the capociry ofthe sludents inco*erling lhe theorctical kltowledge into proctical

sr.s t e m s / nve st ryat ive o na l rs i s -

project work is for duration oFtwo semesters and is exp€ctcd to be completed in the eighth semester. Each slud€nt

group consisting ofnot more than five members is €xpeclcd to design aod devcloP a comPlete system or make an

investigative anatysis ofa lechnical problem in thc releYant area. The project may be implemented using

software. hardo,aie, or a combination ofboth. Project evaluation committce consistingofihe guide aod thredfour

faculq members spccialiserl in the above field shall perform thc screening and evaluatior ofihe projects.

l:ach protecr group shouid submit project syoopsis withi,r three weeks from stad ofseventh semester. Project

craluition commiirec shall study the ieasibility of€ach projcct work before givirlg consent. Literature survcy and

409b ofthe \rork has lo be completed in the seventh semester.

Studenls should execurc the projert work using the facilities ofthe instituie. However, exter[ai Projects can be

laken up in reputed industries, iithat work solves a technical problem ofthc external firm. Ptior saoction should

be obtained from rhe head ofdepartment before taking up €xt€rnal project work and there must bc an internal

guide for such projects.
aach student has to submit an interim repon ofthe projecl at the end ofthe 7d' semester. Members ofthe group

will present the projecr details and progress ofthe project before lhe c{mmitle€ at the end ofthe 7'h semester.

50% ofthe mark is to be awarded by the guide and 50% by the evaluation committ€e.

Inlernal ConliDuous Assessmertt
209'; - Technical relevance ofthe project
.109'0 - Litcrature survey and data collection
209i - Progrcss ofthe project and preseotation
10".o - Repun
10,6‐ Rcgulari、 in thc

フ,
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MEl4 801 Mechatronics

' T€aching sc}eme Credits: 4

3 hours lecture and I hour tutorial per week
Cours€ ObjectiYes:

To import lnovlcd4e on t he lundamentals of t he lollovt ing
i Contol tsl.ns

ii Conlrols in NC nachine
iii. Flui.lic Contrcls and
iv- PtNess conlrol Pneumatics.

Course Outcomt
The students vill becone fqniliqr \tith lhe dtferenl aspecls of necharronic engineering.

t-, The),vill have wo*ing knowledge lo handle problew inolving xachotrcnic and conlrol elenenls.

Moduls I (13 Hours)
Introduction - multidisciplinary scenario - evolution ofmechalronics - scope ofMechatronics - measutemeot

systems - control systems - servomechanisms and regulators - conkol system fundamentals - block diagrEms and

block diagram reduction.
Module II (13 Ilours)
lvle.hfioni; elcments - data presenEtioo systems - displays - analog and digital indicators - analogous chan

. ruorders - visual display units - CRO - printers - magnetic recorders - liglt indicators - liquid crystal display

units - alarm indicators dala loggers - computers wilh plug in boardsdala acquisition systems.

Modulr III (1f, Hours)
Process control pneumatics - signals ard staldards - the flapper nozzle - volume booster - air relay and force

balance - pneumatic controllers - proportional pneumatig control - proportional plus integral pneumatic control -
proportional plus inlegral plus derivative pneumatic conrol - Pl and lP convc(ors
Module tV (13 Hours)
Controls id NC lUachines.nd fluidic control
Controls in NC Machines-hydraulic s)stems - direct cur.ent motors . stepping motors - feedback devices-encoders '

- rcsoLvers - inductosyn - tacho generators - principles offluid logic conlrol 4oanda effect - basic fluidic devices

- t.luiCic logic gales - bistable - flip flop - OR and NOR gates - exclusivc OR gates - fluidic seNors - backpressure

sc,rsur - conE tel Dtorrntrt' sensor -,nleruptrblc llI scnor.

Texl bools
l. w Boltson , ,,Mcciall.oricj", Pearson Fducation third edition 2007.
2. Anthony Esposito. ,,Fluid Povet vilh opplications, 6/E',PrBt!{,n Educalion, 2009

3. Andrew Pur, .,Hydroulics ond Pneumatics ', Jaico Publishing House ,Mumbai 2006.
rl, Kuo ,Automatic Control Systems. Asian student Edition, Prenlice Hall oflndia,2005.

Reference Booksi
f. MahalikNitaigour, Prcmehand,,,lvlechatrorics", TataMc.Graw Hill Publishers, New Delhi 2005.

2. Ogata Katsuhiko , , *lodern Control Engineeri4t', Printice Hall oflndia, 2005.

3. YoranKoren, ,,Coapulet control of Manuhcturing Systems",Tata McGraw Hill Publishers, New

Dclhi 2005

Iolern.l Contirluous Asscssmc[t f,yarinrM Motl$-sq)
60% - lests (minimum 2)
109,; - Assignments (minimum 2) such as home work, problern solving, gtlup discussio.r\ quiz, literature survey,

seminar, rerm-prqjecl, software cxercises, stc.
looa - Areodance and Rcgulari$ in lhe class

2014 Syllabus - o.Tech. MechaniEal Eng8.
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University of Calicut

MEl4 802 Power Plant Engineering
Teachiog scheme Crtditsr 4
I hours lecture and I houJ tutorial per weck
Objectives

'. To inpa the concept ofpower plq,rr rcchnologl
To detelop understonding aboa power plont clcles, pover generotion &vices, and power plot l economics.

Modul€ I (la hours)
Analysis of vapor power cyclc- Rankine cyclcdeyiation ofaciual cyclo from ideal cycl€. ideal reheat ard
regeneratiyc cycles- open and closcd feed walcr hcalers -s€cond law analysis of vapor ;nwer cycles.
Cogefleration- binary vapor cycle.
An8lysis ofGss turbioe cyclcs - open and closed cycl€s - rcgen€ration - reheatint - inter cooling - efficicncy

and performance ofgas turbines- combined gas power cycle.

Module ll (12 houn)
Modern high pr[ssore boilers- Sub critical and sup€r critical steam geoentioo-tating ofboilers-boiler
efticiency- equivalent cvaporation-boiler draught typ€s and its calculations. Guidelines for selection ofboilen for
steam power plants. Soiler testing and trials-inspection and safety regulations (simple problems).
Thermrl power phot systems- fuel haodling and ash handling systcms<ombustioo equipmcnts-sup€t heaters,

economizers. air-pre heaters and f€ed watcl heatets

Module lIt (t4 hours)
slesm oozzles- mass flow relations- area ratio- critical presure ralio. efrea of back pressure - supeBaturaied
flow in nozzles
Stcam turbioes-veloqity diagrsms-efficiencies-turbine performance and governing
Porier plant condcnsers- Classification, selection and Performance. Cou er flow and cross flow - evaporative
cooling Towers - scl€ction ofcooling towcrs.

Pollutioo from thcrmsl power pl8trt- pollution control

Module lv (12 hours)
Gas turbile power plsnts -combustioo chanbers ofgas turbines - cylindrical - annular and iodustria.l type

combustioo chamber - combustion efficienry - axial flow turbines - d*ign ofnozdcs ad blades for turbioes -
limiting factors in turbine design
l\uclerr powcr plrats- pressurizEd water r€actors-boiliog w'atcr reactors-gas cooled reaclors-fast brceder
reactoE -pollution
Economics of power pl.nt-terms and dctinitioos-typ€s of losd-typical load curv6- fixed cost- op€.ating cost-

variable load operatioo-€conomics of load sharing aod power generdioo, Cost ofelccEicity aod energy.Tariffs.

身

Unlversltw Exllmination Patte● II

P"Rア イ  4“ /.′た″″ rυb々″ Sυ′,電 S″6曖アク″∫′′0パ              謙

'″
″′庵 =イθ〃″お

Candidatcs have to answer EIGHT qucstions out ofTEN There sha‖

bc minimum ofTWO and maximum ofTHREE questions iom cach
modtllc wnh total I EN qucstions

P′Rr,  メ″aみ″たar/7Prob/g″ sο′ッルg ρESCRIPr//E9″s′ゎ″s          `χ ′5″ arts‐ 60″η″お

Two qucstions iom each modtlle with choice to answcr onc question

Muximum Tolol Motkt:

2014 Syllabus - B.Iech. MechanicalEn88.
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Univerrity of Cali.ut

Tert Bookr
t. R. K. Rajput A Text Boo* of Power Plqnt EigirgeringLaxmi Publications
2. S. C. Arora, S. Domkundwar,,l Colrse in Power Plant Engi,reelirg, DharpdRai
3. v. GANESAN, G,{ S TURBINES 3E, Tata Mc{raw Hill

Rcf.rence Books
l. F. t,. Wakil, Por"e r Plant Technologt,Mccraw Hill.
2. P.K. Nag,/ Text Book of Power Plqn, Engirpe n& Tata McGraw Hill.
3. P. C. Sharm4 Power Plant EngheeringS.K Kataria and Sons

4. C. P. Kothandaraman, S. Domkundwat,Basic Povel Plana E,lgircering,DhaunpalRai
5. Cohen, Rogers, Cas Twbine Tfuory,I,oogrnarls

lnternal CollliDuous Asressmcna fMarirrun Marlct- 50)

60010 . Tests (minimum 2)
l07o - Assignments (minimum 2) such is home work, problem solving group discussions, quiz, literalure survey,

sgminar. te.m-project, software exer.ises, etc.

loo,i, - Attendaoce and Resularifr in rhe class

Univcrsily

PART A:

P4R7`

Errminstioo Prllern

Anolytical/problen solviag SHORT questions Ex 5 morks=4O nork
Candidates have to arswer EIGIIT questions out ofTEN. There shall be

minimum of TWO and maximum ofTIIREE questions from each

module with total TEN questioos,

Anolytical/Problen solving DESCNPTIYE quesliotts 4 x l5 narks=60 norls
Two queslions from each modulc with choice to answ€r one questio[,

r。″′″′α′1,′θθ

MEl4 803 Operations Management

Tcaching scheme Credits: 4

3 hours lecture and I hour tutorial per week

Objectives
-i To impo *.no, ledge on produclion, plonning ard controlluncrions, method sludy, malerials management

inventory nodels, mointenance management ond Projecl munogenenl

Module I (13 hours)
Operations Management - An overview: Nature and scope ofProduction and OPerations Maoagem€nt -
Pioductiviry and factors affecting productivity - Types ofproduction systems- producl life cycle Forecasting

technique - Causal, Time series and Qualitalive mcthods - Regression, Moving average-Trerd and seasooality-

Exponential smoolhing and Delphi tschniquc Product design and deYelopment - principles ofgood product

design- qualiry and cost considetation -standardization - simplification
Modulc II (1f, hourr)
Process design and planning - Typcs Fixed, Product, p.oc.ss, hybrid aod FMS' Facility location a[d layoul -
lnfluencing iaAors and evaluarion merhods - Inyout desigo process -CoDputEris€d layout plsoni|lg - Assembty

line balancing - Material handling systcms Work syScm design - Melhod study - Recolding techoiques- micro

2014 Syllabu!- B.Tech. Mechanical Eng8.



UnNersity of Callcut

motion studv - work measurenrent Aggregate production plaoniog - Ma$cr production schedulint - Malerial
requi.ement planning - Manufacturing resource plaffing

Module tU (13 hours)
Matcrials Managemcnt: Purchase Mamgcment- Sto.es Mamgement Invefltory: Functions - Cosls -
classifications - Deterministic and Probabilislic Invertory models-Quartity discounl - Safety stock Operatiors
scheduling: Straregy and guidelines - charts 8ad methods - sequencing - Johnsoo's rules For sequElociog,

Dispalching, progrcss r€portiog aod expediting fuoc{ions
Module IV (13 hou16)
Maintenaoc€ 8nd replacemela - Pr€veilive aod brEakdown maintenancc - Economic aspecls -R€glaccment of
equipment - methods, Network tcchniqu€s for PmjEcl managemqrt - TLBG es.timalcs - TimG, Cost tradeoffs-
Crashing -Shortest route problcm - Minimal Spanning tree problem -lf,la:rimal flow in capacitatrd nctwork

lnl(rnal Contiouous Ass€ssmcrlt l/Maxtrrln
60% - Tests (minimum 2)
300,6 - Assignments (mioimurn 2) such as home work, problem solving, group discussions, quiz" literaturc survey,
seminar. term-project, software exercises, etc.
1096 - Allendance and Resularity io the class

Universily Eramination Pattern

PART A. Analyticol/problen solving SHORT quettioas 8.r 5 nork=40 nark
Candidates have to answer EIGHT questions out ofTEN. There shall

be minimum of TWO and maximum ofTllREE questions from each
mudule u ilh lolal TEN questions.

PART 0.. Anolyical/Problem sol ng DL\CNPTIVE quesrions 4 -r l5 narks=60 narLs
Two questions from each module with choice to answer one question.

r。ね′ル名αrts ′θθ

Tert Book
l.R. Paneerselvam, Prcduction oad Oryrations ManagenenlT'bid,FJ;itiorl PHI leaming Private Limited

Referenre Books

l. Mahadevan B. Operations Monagement Theory qnd Prucrice, Poarson education, Secofld impression 2007
2. William, J. Operutions Maaageaerr, Stevenson Eth 2005 cdition
3. Chase Richard B, Opelutio^ Manogenent,I lth edition Tata Mccrawhil
4. Ashwathappa. K, Sti ru Bh^t. K, Profurction ar\d Operurioas Managenezr, Himalaya Publications
5. Monks, Joseph G. Operarions Monogenen\Mcctodhil
6. Riggs J.L Ecoaoz ic Decisior Modeblot Engiieers and Moioge6, Mccra\f, Hill Interoatioml Student

Editioo
7. Weist aod lavy,,l Manogennt Guide to Pet arrd CPM, PrErtico Hall of lodia
E. Samuel Eilon, Proofuction Plannilg and Control Univcrsal Book Corporation
9. Francis and White, Fqcilily Layout and Locotion, Prcnlice Hall hc

10. Hillier and Liberman,lntoducrion,o Operario^s Reseorch,Hol&n Dry lnc
11. Biegel, Prductio, C-onrrol, Prentic8 Hall of India
12. James Moore. l'l.r nt Layoill and Desisn.-fhe

3-}
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Universrty of Callcul

MEl4 804(A) Marketirg Manrgement
Teacbing rcheme Credits: 4

I hours lecturc and I hour tutorial per week

Objertiv.s
io inpart *nowledge on lundomenlals of morkc,ing, mo*aling e"vironme T 

'orket 
orienled strategic

plohning, marketi ng re seorch ond markeling communicqliont-

Pre-requisites: BaJ,c knwledge of principles of aanogement

Module I (13 houE)
introduaion to marketing : Defining marketirg for ttrc twenty first century, marketing - scoPc, tasks, concePt.of

ma*ct and msrk€ting, cimpaoy orientrions t6wards the market place - Foduction ' Producl' selling markaing

customer and societal marketing concePts.

Markcting cnvironmcnt : Conk;llable facton, identi$ing and resPondiog to thr majot macro

eovironm-ent - uncontrollable factors - demographic, eco-nomic, naural technotogical, political' legal and social -
culluml environment.

Module ll (tJ hours)
vlariet Oriented strategic planning - key areas' organizaliooal levels, corPorate aod division slrategic planning -

"orp**. 
*irtion, tt 

"tgi" 
Uutinlt ,nits, The Boston consulting grouP aPproach, The gcaeral clecfic model'

eiulning n"* burin"r.e; C.owrh - lotensive, integrative, diveriificaion' Marketing mix - vatiables'.markelirg-

,1" itr.?"gv. Ita-t*-segmefltation - Ievels, Patterni procedute, effectiveness Market ta'geting - Evaluation'

target market selection.

Module IU (13 bours)
r.a,.r"ti"! ,"r."."r, _ i.lee4 scope _ Mark*ing rescarch process. consumer behaviour - fe.tors influencing buyer

Urf,u"ioui- Crftr'"l, social personal, psycholoi,ical factors.Defrning cuslomsr vatue and salisfac{ion.Product life

cycles - mark€tiog strategies for different stages of producl life cycle

Module lv (13 hours)
Marketing communicatiofls - process - devcloPing eff€dive communicntions - ldentification of the larSet

audience, determinalion ofcommunics(ion objlaies, oesigning the message, select th€ communication channels'

establishing the total marketiog communications uuOget - Oiecidlngon themarkeliog communications mix -
iroroi.ni"f tool, 

"n 
nver vici- advenising, sales pimotion, public relations and publicity, salcs force and

lliot .art aing- d.reloping and managingJn rO"i,tising p'ogom -.s€tting.objcctives' dcciding budBet'

"t 
ooti"i r".t i" - - oruriri"r, on ..-*,iing effectiveness oia rnedia - sales promotion - purpose' major

decisions.

Text Book
i i irlller, u**etue Marutgedent.l4th Edition - Peanoo Eductalioo (todia) Pvt Ud' New Delhi(2013)

2. Baioes P.. Fill C., Page K., Marketing' Oxford University Press' 2013'

Reference Books
t. v. S. n"rur.^'"ry, S. Namkumari' Mar*e ling Manoge'nent,McMillan India Ltd' New

2nd Edition. Tata McGraw Hill

Intcmal Condnuousス ;Sessmcnt iM∝:″lra MaFお‐5の

109'o - Attendance and Regularily in the (',ass

60% - Tests (minimum 2)
i6.zi - eirigr..nt, (minimum 2) such as home wort, problem solving, group discussions, quiz, lit€raturc survey,

scrtinar, term-projoct, so{iware .xercises' etc'

2014 Syllabus - 8.Tech. Mechanical €n88.



Un iversity of Calicut

MEl4 804(8) Aerospace Engineering
Tcaching scheme Credits: 4
I hours lecrure and I hour tutorial per week
Objeclivcs

7o tmport thc concepE ofderospa(e engineering.
To derelop underuanding aho aerdoi! theory ond oirplone pe

Pre-requisites: Basic knowledge offuid nechanics and Eos dynan ics
Module t (13 hours)

Review ofgas dynamics; control volurne analysis, continuity, momentum and energy equations. staric, drramic
and stagnation cooditions. Phenomena i0 supcrsonic flow - aeroslatics - intcrnationsl stindard atmosphere -
pressure, temp€rature and density yariation in intemational standard atniosphEre.
Module ll (13 hours)

Equations for incomp(essible inviscid flows: Circulalion and vorticity - kelvin's theorem - velocity potential and
stream function. Elementary frow panems and their superposition.Blasius thcorcm. Flow past a cyrinder, magnus
effect, kutta condition. vortex theory of rift. conformai transformation, Jowkowski transformation.
Modul€ lll (13 hourr)

Thcory ofaerofoil: Application ofdimensionar analysis to viscous flow over bodies - aerofoil geometry - lift,dragand moment equations, characteristic cwvcs, row rhEory, symrnetric aerofoir, tear drop thiry. *a'w Jrai of
aerofoil - Tlre NACA aerofoils, Theory ofpropellcr - ,nomcntum a,d blade element th*ry, prop"ll.,
characteristics.
Module lV (13 hours)

straight and level flighr - stalling speed, minimum drag and maximum power conditigns. performance cLrrves.
Glidirg - gliding angle and speed of fastest gride. crimbing - ratr of climb, take offand landing performance,
lenglh of runway required. circling flight. bankeri flight, range and endurance ofairplanes.aircrift instruments -airspeed indicators - calculation oftrue airspeed, alti;eters,;"te of climb meter, Br'ro compass.

Univcrsit-v Eramioation Prttcrn

PART' A: A alyaicql/ploblen solvirrg SHORT questions Ex 5 narks=4o narls
Candidatcs have to answer EIGHT quesrions out ofTEN. Thcre slrall

be minimum of TWO and maximrm of THREE questions from erch
modul€ rvith totat TEN questions.

PART B: Aaalytbol/Problem solvittg DESCNPTIYE qwsrions 4 x l j narb=:60 ,na*s
Two questions from each modulc rxith choice to srtswer onc question.

lプθll

'I'err Books
I. J. D. Anderson Jr., Fundonentqls ofAerodyaarlbr, Mccra\x Hill

Rrlercnce Books
I Dommasch, ,llrp lone Aerodynonics,
2 A. C. Ketmode, Mechonics olFlight,
メ

lnternal ContiDuous Assess^"ni 1M*i mu, MilIifl
60% - Tests (minimum 2)
j09'; - Asrignmenb (minimum 2) such as home work, problem sorviog, group discussions, quiz, lirerature survey,
seminar. term-p.oject, soflware exercises, etc.
109i, - Alendancc al)d in th{. cl3ss

2014 Syllibus - LTech Me(hanic.lEng6.
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University Examioation Pattern

PART !1 A nalytical/problem solting SHORT questions 8x 5 mark =40 mork

Cardidalcs have to ansrver EIGH'l questions oul ofTEN. Thereshall

be minimum of TWO and maximum ofTHREE queslions from each

nrodule u ith lotal TEN questions

PARI' t] Aholltical/Ptoblem solting DESC'R\P|-|YE questions 4 r 15 mttry'o=60 narLt
'fwo questions fiom each nlodule with choice !o answet one question

″α
"711″

″ ηο″′ハイσ′お:′θ0

MEl4 S04(C) Energr Engineering and Management
Teachingschcme Credits:4
3 hours lecture and I houl tuto.ial per week

Objectivcs
io pntide *nowledge on energ/ conser\'olion and flanage'ne"L

To impa the bqsics ofrenewable energ' technolog

Module I (13 hours)
n*rgi 

"rrd 
.n"i.nmcitt: lnkoduclion - fossil tuel reserves - world energy consumPti"' . 91*il:-::-tl,I1t^:

globai"warming - renewable elorgy sources - cnvironmental aspects utilization - cocrry pric€s - en€rgy Pollcres

Modulc II (13 hours)
ni"[i .""i"-rtl"ni tnd*t i"l 

"n"rry 
ure - energr surveying and auditing - energy index - energy cbst-

eneigilconse."ation in engineering aniproce.s indistry, inihcimal systems, in buildings and non convenlional

energy resources schemes.

Modul. III (13 hours)
ni""gi ,*rri"l.gr"": iluidized bed combustion - fluidizod bed boilers - wasr€ heat recovery systems - hsat

prmp'ina r"frigeiators - wind energy colleclors afld storage systems - insulated PiPe work systems'

Module lv (13 hours)
Ene.gly managemeot: Energy management principles - enerry resources managemcot.- ""'8y . -,-,--.,--
man{emenl information systems - comPulerized e,r€rgy managem€nl' Costing techniques - cost oPltmrzatton -
oprim;l targel investment schedule - financiat appraisal and profitability'

Books
i. w. n. vurptry, C. U c Kay, Enetg Monagemc"' Butterworthj, l'ndon

Reference Books'-' 
l. O. Callagh[, Design on1 Monogement fot enetgl conse ation' P.atgrnor Pres' Oxford

z. o. rv.ri&. f*.sr: - Prescnt oid Futu,e Optiois.vol I dnd 2, Johr-wilsy and sons

3. N. A. Chaigier, L:a etn, Consumplion and ENironnent,McGtaw Hill

GArnal C"ntlrrors Asse$t*e 1l ( Moxinun Mork- 50)

60% - Tests (mirimum 2)
iOy" - e*i".""" tminimum 2) such as hom€ work, problem solving, group discussions, quiz, Iiteratue survey,

seminar, term-project, software exercis€s, etc.

2014 Syllabu5 _ B.Tech Mechanical En88'
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University Exsminslion Patlcrn

P4RT A A nalytical,'problem solv ing SHORT questions 8x5 arkt=4o narl$
Candidates have to answer EIGHT questions out ofTEN. There shall

be minimum of l'WO and maximum ofTHREE questions from each

modul€ with total I'EN questior$.

PARI' B: Analyticol/Problem solving DESCNPTIVE questions 4 x l5 norks=60 norks
Two quesiions from each module with choice to aoswer one question.

Maxinun To,ql Morks: 100

ME14 8M(D) Cryogenic Engineering
'leachilg scheme Credits: 4
3 hou.s leclure and I hour tutorial per week
Objectivcs' 

To provide knovledge on basics ol low lemperarwe Noductiol and applicotionr

Prc-requisitca: Bosic |towledge of thernodynonics aid relrigeration
Module I (13 houB)
lntroduction lo Cryogenic Systcms, Historical developmcnt, [rw Temperaure properties ofEngioeeriog
Materials, Mechanical properties- Thermal properties- Electric and magnetic properties tryogenic fluids and
lheir propenies Applications ofCryogelics: Applications in space. Food Processing, super Cooductiviry,
Ele.lrical Power. Biology, Medicioe, Electrooics and Cutting Tool tndustry.
Module Il (!f, hours)

Liquefaction systems: ideal system, Joule Thomsoo expansion, Adiabatic expaosion, Linde Hampson Cycle,
Claude & Cascaded System, Magnetic Cooling, Stirling Cyclc Cryo Coolcrs.
Gas liquefaction systems: Introduction - Produdion oflow ternpentur€s. Gen€ral Liquefaction syslems-
Liquefaction systems for Neon. Hydrogcn md Helium - Critical compolents ofLiquefactioo systcms.
Module UI (I3 hours)

Cryogenic Refrigeration systems: Ideal Refriger*ion systems- Retigeration using liquids aod gasds as
refrigeraot- Rcfrigeralors usiag solids as working media, cryogenic fluid storsg€ and transfer systems:
Modulc lV (13 hours)

Cryogenic Storage vessels afld Traosponation, Thermal insulatioo artd their performaocc at cryogenic
temperatures, Supcr lnsulations, Vacuum insulation. Powder insulation. Cryogcnic fluid transfcr systeos, P,essure
florv-le\el and temperature measurements - Types ofheat exchangers used in cryogenic systems. Cryopumping
Applications.

Tcrt Eooks
L Klaus D.Timmerhaus, Thomas M. Flyll., Cryogenic Process Engineering,Plenum Prsss. New York, 19E9.

Referenrc Books
l. Randal F. Bolron,Cryogenic systerJ, Mccraw Hill, l9E6
2 R. B Scotl, Cryoge nic Engineeting
ヨ J H Bo日 Jtt G

Internal Continuous Assessment /,llarirIrrt Marks-50)
60% - Tests (minimum 2)
30% - Assignments (minimum 2) such as home work, problem solving, group discussions, quiz, liieraturc survey,
seminar, term-projecl, software exercises, etc.
109,o - Anendance and Requlariry in lhe

2014 Syllabui - LTech. Mech.nical tngg.
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MEl4 804(f,) Control System Engineering
-l-eaching scheme Crgdits: 4

I hours lecture and I hour tulorial per week

Objeclives
To proride *nowledge on bosics ofcoitrol q'slen
Ire.rcquisitcs: Bos ic fiathemal ic s

Module l(lJ hours)
Mathematical modelling -block diagrams-modelling in state space-mechanical, electtical, liquid level and thermal

systems- l'unctions, Sct poinl- Identification ofplat Characterisrics- First order proporiional and second order

proporlional elements.
Mor.lule It (13 hours)

CIassifi.dion ofcontrol syslems-Transient response analysis-first and second order representations- Derivation of
'lia sfer functions.
Yodule Ill (lJ hours)

Dynamic response -stability ofconrrol systems- Routh - Hurvitz criterio[- Nyquist criterion. Bode plots ' root

locus method-lead ,lag, lead -lag compensations-introduction lo instrument design.

Module lV (13 hours)
Mat.. lab fundamentats- linear and non linear systems -malrix, tensor representalions ofcontrol syslems -
soli-tions by mat tab (simple examples).

lnternal Continuous Alsessment /Va.rilrun lel o r*s- 5 0)

600'" - Tcsts (minimum 2)
loo,a - Assignmenls (minimum 2) such as home work. problem solving, group discussions, quiz, lilerarure survey,

!cminar. rerm-project. software exerciSes. etc.

l0o/o - Anendance and Regularity in the class

University f xsmination Pattern

PART A. Analyticaltprctblen solving SHORT queslions 8x 5 narks=4O narks
Candidales have rc answer EIGH'I questioos out ofTEN, There shall

be minimum of TWO and marimum ofTHREE queslions frorn each

module with total TEN questions.

PARIB: Analytical/Problen soh-ing DESCNPTIVE quesliont 4x l5 narLs=60 nark
Two questions from each module with choicr to answer one questioo.

ぬ ′″″
"π

O″′M∝お i

Rcfcrcnce Bookr
l. R. K. lain, Mechonical and lndustial MeLturemeds
2. D. M- Considine. ProceJr lnstrumenl o,td Control Hand Booh

J E. O. Doeblin, l/easurenenrs Svrlen, Application ad Design

4 . K. OEana" Modeftl c onlrol sysle ns,
5 B Kuo Cο

"″
0′
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MEl4 804 @ Industriel Tribolory
Tcachirrgschcmc Crcditlt 4
3 hous lecture aod I hour tutorial per wa€k

Objcctiv€s
Toinport tnowtedge on tlreory of fubricotion, fi te journol od tlvusl bearings, hydrodynonic ga3 bearing ad
lheory offriction ond wear
Pre.rrquisitcs: SaJics ofmaterial science and nechanics

Module I (13 Hours)
lntroducrion - viscosity and its tempeiature dependenls - models of visco clssic marerials - Navier-stoke"s

equations - derivarion of Reynold's equalion from Navier-Stokc's equation -one dimensionaljoumal bealing -
infinitely long bearing - infiritcly shon bearing - one dimeosional thtust besring

Module Il (13 Hours)
Finite journil and thrust bearings -journal bearing worh - a,rial and cirflmferEntial feeding -joumal bealinS 

-

solutions - centrally loaded panial bearings - axial groove berings - non circula, bearings - finit€ thrust bcalinSs

- step bearings.

Modul. lll (13 Hours)
Hydrodynamic gas beaiing - general equations - limiting charactcristics - ifmitely long slider bearing! - .

parallel, plaoe, inclinea, sliter, step slider - finit€ slide, bcarings - iofinicly longjoumal bcarings -joumal .

Learings wirh inertia coosidered - jouftil bearings with ioerlia ncglected - tidte journal bezrings - pcrturbalior

and numerical solulions.

Module lv (13 Hours)
Friction and wear - mixed frictioo theory ofsliding fricfion - boundary friction - extreme pressu.e lubrlcalions -
surface layer - extreme pressure additivcs - thick boundary film thickncss - scufring bouodary friction -slicl -
slip wear- adhesive wear- mild aod sevcr wear - abrgsivc wcar - faliguc and conosive wesr- delaminations -
measurement offriction and wear.

ハ

University EramioatioI Psttcrn

PARTA: Akolylical/yoblen sofuingSHORT qaeslioas 8r 5 mafts=4o narkt
Cardidates have to aoswer EIGHT qucstions out ofTEN. Therc shall

be minimum of TWO and maximum ofTHREE questions from each

module vrilh total TEN qucstions.

PARI B. Anob'ticaliPrcblem solving DESCRIPTTYE questions 4 x l5 nork=60 nark
T\ro qucstions from each module with choicc to aDswer one question.

7●rar′Иα″ぉ:′00

Text book:
l B C MaJundar,ル

…

′ra″ ル腕 ′qtt A H Wheeler.Ban口 oFe

Rerernce BOOks:

l Rnkus and SternHIncht,7カ θの ぼψ

“

¨
"lC′

め rlca′ l●ス John Wiley and Son,Ncwyork

2 D F Moorc,″あcノ′α″′″ノrcarr●″グrrrb。●y,Pergamon Press,Newyork

3 E Rabinnowizc,F/た r′

"d″
eorげM′

`α

お,John Wilcy&Sons,Newyork
4 K L Johnson,Ca″

““
′ル″r力α″たs,Calnbrid"University Pcss

5. T. R. Thomas. Rorsh .SufirceJ. Longman lnc,

2014 5vllabus‐ B TeCh MeChanical eng8



Univer5ity of Crlicut

tnter[al Continuous Assess.ne',l (Me\im n Morks-50)
60% - Tests lminimum 2)
30% - Assignm€nts (minimum 2) such as home work, problem solving group discussions, quiz, literalure survey,
scminar, term-prdjea, softwalc exe(cisss, ctc.
109; - ltlendance and Regularity in fte

Universily Eraminalion Pattrrn

I'{RT A -4nalvtical/problem solringSllORT questions 8x 5 morks:40 mor*s

Candidares have to answer ElCllT qucstions out ofTEN. There shall
be minimum of TWO and maximum ofTHREE questions from each

module with total TEN questions.

PART D. Anqlttical/Probled solving DESCNPTIVE queslioas 4 -r 15 mqrks=60 nar*s
Iwo questions from each module with choic€ to answer one question.

rο″′Mα′お:′θθ

ME14 804 (G) Wind Enerry and its Utilizrtion
Teaching lchcme Crcditr: 4
3 hours lecture and I hour tutorial per week

Module I - (13 Hours)
llistorical developments, iatesl developmeots, slate ofart of wind cnerSy tecfurolog), turbioe rating, cosl of
energy. wind power plaflt economics. installation and operation cosls, dccommissioning, lodian scenario and
worldwid€ devclopments, present status and future uends.
Nature ofatmospheric winds; wind rcsource characteristics and assessmeot; .uenlomstry; wird statistics; spced

frequency disr.ibulion, effect ofheight, wind rose, Weibull distributiorl atmospheric turbulcncc, gust wind speed,

effect oftopography.

Module II - (13 Hours)
Aerodynamics ofaerofoil; lifr: drag; sall; effect ofReynold's numb€r; rctuator disc; mom€Dhm theory and Betz

coeflicient; design of\viod tubine bladc; clIect ofstall Eod blade pitch on coefficicnt of power vs tip speed ratio

and cut-out wind speeds, bladc materials. Verticsl and horizontal o(is turbines, design ch8ractetistics, multiple
stream tube theory. vortex wakc structure; tip loss€si rotational samplinS, vind turbine design progmms,

aerodynaoic loads, tower shadow, wind shear, blade coning, S/toscopic, transient and cxkeme loads.

Aerodynamic damping atld stability, toetering motion, stiffand soff towGrs, Power irain dynamics.

Module III - (13 HouE)
Phch cootrol, yaw control, Electrical alld Mechanical aerodynamic b.akhg, terter mechanism. wind turbine

dynamics wilh DC and AC generalors: induction and rynchmnous generators, variablc sPeed operation, effect of
wind tubulence. Power electronics Converter and InvErt€r intcrfacrs for wind ener$t utilization systcm for
isolated and grid coanected system.

Module Iv - (13 Hours)
Wind farm electrica.l design, Planniog of wind f8ms, spccial application for developing couotries, maiBienance

and operation, wind farm management, site seleciion. Environmental assessmcnt: nois€, visual impact etc.

lnslrumentation. data loggers. remotc moDiloring and control.

Te( Book:
l. Paul Gipe, t 'ind Enerp/ Cones of,{gc, John Wiley & Sons lnc.
2. L.L. Freris. wincl Enerxy Convettion Sy$lem,lreotiac Hall.

2014 Syllabus " 8.Tech. Mechanical EnBE



Rcferences:
l. Tony Bunon et al, llind energt Hand Boot, John Wiley & Sons Inc.

Univer5ty of Calicut

Internal Conliouous Assessme'lt /Marimtln
609'0 - Tests (minimum 2)
30%- Assignments (minimum 2) such as home work, probl€m solvin& Broup discussioN, quiz, literature survey,
seminar, tcrrn-project. software exercises, etc.
l0qi, - Ancndance and Regularity in the class

Universiry- E xa m ination Pattero

PARI .4 Anol!-tical/probled sobing SHORT questions 8x 5 marks=1O morLs

Candidates have to answer EIGHT questions out ofTEN. There shall
be minimum of TWO and maximum ofTHREE questions from each

module with total TEN questions.

P,4R1 B. A nalyticol/Problem solving DESCNPTIVE queslions 4 x l 5 notks=60 matlcs

Two questions from each module with choice to answer one question

Matimum Total Marks: I0A

MEl4 805(A) Quality Engineering and Management
Terching schem€ Credits: 4

3 hours lecture aod I hour tutorial pet weeli

Objectives
To analyse key dertnilions of quolity, /ocuting on a cuslomet-cett c oPprooch.

' To ptovide knovledge on the monageriol lools ond lechniqueE on guality
, To onoltze lhe rclotionship of statislics lo a process aod ,o use the statisticol lools

To ona$ze and generale acceplonce somPling Plons
To provide knowledge on lhe reliabilily and lile testing ofconPonents arrd srslems

Module I (13 hours)
Concepts of qualily: Quality control - Quality assurdnce - Quality management- Quality costs' Total Quality
Ma,lagemenl: Axioms - Management commitmen! Deming's approach - Quality council,- Customer satisfsction .

and rctention - Employee involvement and empowcrmeot - Suggeslion system -Quality circle - Continuous

process improvcment - Juran's trilogy - PDSA cycle - Kaizen - Six-sigma Crosby's quality treatment '

Module Il (13 hours)
Management tools and techniques: Benchmarking- ISO quality managemeot systems - Quality function

dcployment - Quality by dcsign - Failure mode and effect amlysis - Affinity diagram - Block diagram -Pateto
chan - Fish booe diagram - Flow chart - Run chart - ScattEr diagram - Tree diagram - Matrix diagram

Modul€ lll (13 hours)
S(atisrical tools Control charts: Basic conccpts - Attributes and variables - Random and assignable causes of
variatioos- Panerns ofvariation - Measures ofcentral terdency and dispersion - Probability distribulions:
Binonrial, Poisson and Normal control chans for vatiables, x , R and sigma chatts - Dctails ofconsituciion and

uses Control chafis for anributes: p, np, c and u chans - Details ofcoostructioo and uses (Numerical Problems
included)

Module IV (13 hours)
Siaristical tools 2- Acc€plarce sampling, Reliability aod Life testing Sampling Vs inspection - OC curve - Singlc

and doublc sampliog plars - ATt - AOQL - Life testint - Bslhtub curve - MTBF ' OC curvr for Life testing -
System reliability (Nunrerical problcms included)

,′
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Referencc Books
l. M Mahajan, Statistical Quality Conrtol, DhanpuhRai& Co
2. B€ster Field, Dale H, Carol Bocterfreld - Muchm' Glen H, BoeterfreldMrryBoeterfeld-Sca'0, 2003'

Totol Quality Managern.rr, 3rd cdition, Peatson, Education' Ncw D€lhi-

3. Logethetis, N. (1991), Managing/or Totol gwlity,PrenticeHa1 Intemational, Englewood Cliffs' NJ''

4. Graot.E.L., srasr,cql Qwlity control,Mccrav, Hill
5. Juran J.M, Gryna I .M., Owtity Plaming ad Anol.vsis,TalaM(G,raw Hill Publishing

Company
6. Montgomery, Dou glas C,2OOl, tnlroduction lo Statistical Suolily Conlrol,Fowth rdition, John wiley

and Sons, lnc, New Delhi

UnNe6ry of Cali€ut

7 Cerals M Smith- 2004..9ctrr/icol Prccess Conlrol ond

l0',,o - Anendanc€ and in the class

5th cdition

trternrl ConiiDuous Assp,!(m.na (Maxidum Mo*t- 50)

609ir - Tests (minimum 2)
3O% - Assigrunents (minimur|r 2) such as home wolk, problcm solving group discussions, quiz, litcraiur€ survey,

semi.lar. term-project, software exetciscs. ctc.

Universitv Eramination P8ttcrn

PART A. ,lnalfticaliProblcn tolving SIIORT questiot s 8x 5 ma s=40 nark
Candidates have to answer EICHT questions oul ofTEN There shall

bc minimum of l'WO and ma.rimum of THREE questions from each

moJule $ith total TE\ questions

PAR.r B. Analyricol/Problem solving DLSCNPTTVE questions 4 t l5 marks=60 nark
Two queslions from each module with choice to answer ooo quostion.

MEl4 805(D) Computerised Materials Management
Teaching scheme Credits: 4

-i hcurs lecture and I hour tutorial per week

Objeclives
To protdt knovle<lge on basics ofotvonces in maletiols monagement

Pre requisites: Bosc knowledge of manoge enl Principles

Module I (13 hours)
Inlroduction ro Materials management - lmportance ofmaterial managemenl and ils role in ifldustries. The need

for the inlegrated approach in Material managenrent Demand forecating - Various qualitative and quantitative 
^

methods ot:demani forecasting - Different tpe ofaveraging' Exponeolially weighed smoothening, Co(rection for

llucrualions, Iinre series analysis, Delphi ajld other Group techniques. Developrnent of simple ComPuter

Programmc tor forecaslinS.

Modulc Il ( lJ houn)
ln\enlory cont.ol - l]asic methodS io Inventory - ASsumptions used in deriving models. lnvcntory costs and EOQ

modcl.piicc. breaks and quantitics - Eflccts ofvariations in lead-time and demand. Effecls ofshortage cost on

EOQ Syst,ims ol'lnvsotor) conlrol, Design of lnventory controlsysteos Developmenl ofComputer Progra'nme

2014 Syllabus - 8 Tech. Mechsnical Enga.



⌒

Universiiy of Calicr/t

Modrlc Ill (13 hours)
Classification systems and selective Inveotory control - ABC, vED, FSN, HML, and MUSIC, 3-D approaches'

Coverage anatysis in Material management. Development ofcomputet ProStamme for ABC soalysis -
Codificarion and standardization Syslems ard Techniqucs, Effccts in Cost.Vendot raling and source

selecrion.Techniques and materials.Us€ oftndian Studards for Vendor ratinS. Mske or buy decisions - Materials

Requirements Planning Concept, methods and illustration examples.

Modulc lV (13 tours)
lntrodudion to JIT philosophy - Fcatures afld impact in Matc]ials Mamgemeot. Purchasing - Purchase

organization legal aspects of buying - Purchale Procedur€. Store and Material control - Receipts and issues -
Stores Record. Methods and priociples ofStoring and retrieving items. Malerial handling devices used in stores -
Application ofcomputen in Material handtiog - DesiSn of informdics systerts for procur€menl and storage

usirg computcr.

MEl4 E05 (E) Design of Pressurc Vessels and Piping
Te.ching scherre Credits: 4

I hours lecture and I hour nrtorial p€r week

Objectives
To pruvide knowledge on derign of pressure vessels ond pipiag
PE-requisites: Basic knowledge of solid ,nechaaics

Modulc I (13 Hours)
Meihods for determiniog strcsscs - terminology and ligarnent cfticiemcy - applications.

Streses in pressure vessels: Stresses in a ciroular ring cyclinder - mcmbrsnc stress analysh ofvessel shcll -
components - q/lindrical shells, sphcrical shclls, torisphcrical heads, conical hea& - $€rmal stresses '
discontinuity ofsrcsscs in pressure vcsscls.

‥
ｌ

ｌ

Ｌ

Ｆ

ｒ

ｉ

Refcrence Books
l. Bochan, Kbenigsberg, scienttfc Inventory Managenent
2. Starr, Nliller, /rv?rtory Monatenenl
l. R. M. Shah, Materials Management
.1. P.Gopafakrishnan, l\legrdled Moleriol mqnqgemenl
S Tershine.′ ″′

lnternal ContiDuous Assessmcnt fMsin un Marks-S 0)
600o - Tcsts (minimum 2)
309,0 - Assignmeots (minimum 2) such as home work, problem solving, group discussioDs, quiz, literature survey,

seminar, term-project, software exercis€s, etc.

l0% - Anendance and in the class

Unirrrsity Erami,latioI| Pattern

PART-.,1 Anolyticul/problcn sol,] ng SHORT guestions 8x 5 narks=4o narks

Candidates have to answer EIGHT qucstions out ofTEN There shall

be minimum of TWO and maximum ofTHREE queslions frorn each

nlodule wlth total TEN questions.

t'AR'l B: Analytical/Problern solving DESCNPTTVE questions 4 x l5 morls=60 morks

Two questions from each module with choice to answer one question.

Mqximun Tolal Morks: 100

))

2014 Syllabus - B.Tech. Mechanical En88.



Univer!lty of C.licut

Module ll (lJ llours)
Design r.r{ ressels: Design ofrall cylindri0al sclfsupporting process columns - suppons for rhon venical vessels -
stress con.eniration - at a variable thickncss transition section in a cylindrical vesscl, about a circular hole,

elliptrcal openings. Theory ofreinforoement - ptessue vesseldesign.

Module lll (13 Hours)
Buckling anC fracture analysis in vesscls : Buckling phenomenon - elastic Buckling ofcircular ring and cylinders

undcr cxternal prcssure - collapse ofthick walled cylinders or tubes under external pressure - effect ofsuPporls -

elastic bucklrng ofcylinders - buckling under combined exlernal pressure ard axial loading

lvlodule lV (13 Hours)
Fracture mechanics based designi LEFM - slress intensity factor - fiactu.e tou8hness ftacture crilerion - fatigue
, t'atiguu crack gro\ 1h - fail safef,v criterion - leak before brake - control and significance of fracture rnechanics

in ressels - FEM application. Piping: lntroduction - ftow diagrao - Piping layout and piping st ess aoalysis.

Text book

F. Harvey, Theory ond Design ol Pressure /ersels, CBS Publishers and Distributors, 1987.

Refercace books
l. Henry H. Bedner, Pre.ll.we Vessels, Design Hatd Book. CBS Publishers and Distributors, 1987.

2. Staoley, M, wales, Chenicol Prccess EquiP,nenl, Selecrion ord Des,gr, Buterwotths s€ries in

Chemical Engioeering. I 988.
3. D. Brcek, Elenentary Eigineering Fracrure Mechanics,Sijtioff&NoordhoffInteroational publishers.

4. R. D. Cook, D, S. Matkus, M. E. Plesha, R. J. Win, Concepts & lPPlications o/ Finire Elenent
,{'roltsn, John

Universilv Examinatiofl P.ttero

PART .4: Anal'fiical/problen solving SHORT questiorr & 5 otks=4o otk
Carldidates have to answe, EIGlll' questions out ofTEN. There shall

be minimum ofTWO and maximum ofTHREE questions from each

module with tolal IEN questions.

PART B. Analytical'Problem solving DESCNPTIYE questions 4 x l5 mqtks--60 morlc

Two questions from each module with choice to answer one question.

Mα″お  ′Oθ

MEl4 805 (F) Industrial Maintenance
Teaching s.heme Credits: 4
J hours lecture and I hour tutorial per w€ek

Objectives
To prc\ ide kno*ledge on basic concepts of aoinlenance, vibralion moniloring, non destructive tesling and

c o n.. p t \ !.ll r P I i a h i I t N

Iuodule I (lJ hours)
Basic conceprs purpose and functions of maintenance - types of mainlenance - condition monitoring - princiPles

aod melhod Transducers tor vibration measurement.

Interoal Conlinuous Assessment ( Ma\ imu n Mark- 5 0)
600,0 - Tesis (minimum 2)
30o,'o - Assignments (minimum 2) such as home work, problem solvinS, group discussions, quiz, litcraturc survey,

seminar. term-project, software exercises. etc.

t0% - irY in the class

2014 Syllabue - 8.Tech. Mechanicaltn88.
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Modul€ II (13 hourl)
Elementary problem diagrams - misalignment - unbalaoc€ - vibration monitoring aDd analysis _
l'ibralion analysis - proximity ararysis - frequeocy analysis - spectral anarysis - rear time Larysis vibration
limits \ ibrarron severit-y criteria vibrarion severity charts - shock pulse analysis applicarion to c;ndition
monrtorirg of ball and roller bearings - vibration signature aralysis.

$lodule lll (13 hours)
I'errography - spectral oil analysis procedure - non destructiv€ testing - Iiquid penetrant testing - radio.g.aphic
inspcc'rion - ultra sonic testing aroustic emission corrosion monitoring - resistance techniques 

-- 
rechniqie 

'
providing information on plant regarding co.rosion monitoring

Module lV (13 hours)
Reliabiln) r Ilasic conceprs - reliabirity , mainrainability and availability - failure rate - msan time be tween
farlures -s!slemreliabilit) - reliabilit! ofseries and parallel systems - reliability estimation using exponential
dislributior) fun.ti(,n.

I ert lJooks

l. L. S. Sreenarh, ,'ibration spectrum analysis A practical opproacr, Steve Goldmao lnduskial press tnc.

Referenc€ Books
L I'liller, Blood, i/odern l\laintenonce Monoeerkent. D B T.

lnternal Coniinuous Asscssmenl

l0o,o - Attsndance and Regularir! in the class

60% - Tests (minimum 2)
309i, - Assignmeats (minimum 2) such as home \,vork, problem solving group discussioos, quiz, literatrue survey,
seminar, term-proiect, software exercises, etc.

MEl4 E05 (c) Tool Eagineering and Design
Teachiog scheme Cr€diis:4
J hours lecture and I hour tutorial per week
Objeclives

To inpon knowledge on basic concepE of tool design.
Module I (13 houn)
Design of chips forming tool, chip removal process, priociple, classification oftools, lool geometry - tool
materials - muhi poitrt tools - millirg cutter, drillq r!3lrer, taps, broadros, Mrc-hining timl estimaion for milling,
drilling, cutting power estimarion in millin& drillirg opcrstioos, boring bar, vibration damping of bar boring.
Module ll (13 hours)
Power presses, t-ypes, die cutting operalion, press tonnagc calculations - scrag-strip layou! compound &
progressivc dve!, design of dies for simple gomporleots, drawing dics, blank developmcnt, press tonnagq aod
blank holding pressure, draw dies for simple components.

2014 syllabus - B.Tech. MedranicalEngg.

Uni}ersitv Eramioatioo Pattero

P,lRf A. Anolytial/problem solving SHORT questions Ax 5 mo*s=10 na*s
Candidates have to answer EICHT questions out ofTEN. There shall

be minimum ofTWO and maximum ofTHREE qu€stions from each
module with tolal TEN questions.

PART B: Anolytical/Prcblen solving DESCNPTIYE qwstions 4 x 15 norls=60 norls
Two questions from each module with choice to aoswer on€ question.

Moxidut, Tolal Morks: 100

It-
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Moduk III (lJ hours)
DesiBn of !hermoplastic ;njection moulds: Plastic malerials, classes ofplastics, injection moulds, specifications,

injection moulding machine and its influence in mould design, phases of moulding cycle, pading surfaces, feed

systems - spruc, runner and gale systems, mould casting, ejection methods, shrinkage, mould tool materials.

Module lV (1f, houc)
Design ofwork holders: Prupose ofwork holders, function, principle of location and clamping, Iocators, toll
forces. design ofrYork holder for tapping, fixture compoflenls, work holders for round work pieces - mandrels,
collets.

loternal Coniinuous Assessment ( Mat i nun Mar*s- 50)
60% - Tesrs (mioimum 2)
30olo - Assignments (minimun 2) such as home work, problem solving group discussiors, quiz, litetature survey,

seminar. term-projcct, softwarc exercises, ctc,
l0q6 - r\lendancu and Resularity in the class

nEll 806(P) Seminar

Traching s.hemc Credits:2

3 hours praclical pcr week

Objec( ives

To ossess the obility ofthe student to stud)' ond present o seminor on o topic ofcurrent relevnce in the leld o/
Mechqnical Engircering or qllied areos

h enables th€ students to gain knowledge in any ofthe technically releYant curent toPics and acquire the

confidence in presenting the topic. The student will undcrtake I detailed study on the chos€n topic under the

supervision ofa faculty member, by referring papers published in reputedjoumals and colferences. Each student '

hasrosubmitaseminarrepofl,basedonlhesepapen;therEponmustnotbereproductiolofanyoaiSioalpaper.A'
committee consisiing ofthree/four l'aculty membets will Evaluatc thc seminar,

ReFerence Boo躊
I Bhattacharya,レ●′σ

“
″
`慇

Iたり
“

′Pracrr“ ,Central B∞ k Publishers

2 ASTME,′
“

″dα″′″″rS●/0●F dos■ ,PrentiCe HalL

,G R NappeL隆●れ′
“

ル●7E″♂″ar`喝 KM■mPめ′:、た‐

4 P S CracknelL R W Dysor,H●″d♭●●lグル rlF″rasrlc iづ

“
=="″

戯 a″slり,Blackie Acadcmic

alld PrOFessional,Glasgow

5 HMT,′rο″
“
α′α,ル c″

"ο
′ο〃 .Tata McCraw HHl

じ:iivcrsitv Exa::lin・ltiOII Pattcrn

′ИR「 И  И″α夕′た,Vprοらル″ sο″lrg,りORr9“θs″υバ              &5″ α′お =イθ″α″お

Candidatcs have to answer EIGHT qucstions out OfTEN There shal!

bc minimum ofTWO and maximum ofTHREE qucstions from each
module with total TEN quc,ions

P″RrB:  ′″α夕′jCat/PrO夕 ″″ sO/v″gDパ C〃′π /ε 9“
`∫

′わぉ         ′x′ 5″α″お =6θ
"α

′お

Two questions from cach module with choice to answer one question

お

`α

xralu rο′α′ルィα′お:′ Oθ

lnaernal Continuous Assessmcot (Mat. Marks: 100)

20% - Relevance ofthe topic and litelature survey
507o - Presentation and discussion
207o - Report
l0% - Regularity in the class and Panicipatioo in the setniMr

2014 Svllabu5‐ B Tech Mechanical en38
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Un,veriity of Caft(ut

Teacbiog scheme
7 hours praclicsl pcr rvcek

ME14 807(P)PrOiect

Credits:4

1 、
:´ 、

1  !

●

C)bjectires
fo ettinare he obiliq' ofthe studenl in tronslonning lhe lheorelicol *nowledge studied so lor into a worki\g

model or o ststem.

Ttris project work is the continustion ofthe project initiated in seventh scrnesler. The performaoc€ ofthe students
io the project work shall be assessed oo a contiluous basis by the project evaluation committee through progrcss
seminars and demonstratioos c.onducted during thc scmoster. Each project group should maintain a log book of
activities ofthe pioject. lt should have cntries related to the wo* dore, problems faced, solution evolved etc.
There shall be at least an Interim Evaluat,on aod a final evaluatioo ofthe project in thc &r semester, Esch project
group has to submit an interim rcport in the prescribed format for the interim evaludioo.
Each project group should corDplete the project work in the &, scmester. Each student is erpected to prepare a
report in the prescribed format. based on the project ryork. Members ofthe group will present the relevance.
design, implementation, and results ofthe project before rhe project evalustion committes comprising ofth€
gurde, and three/four faculty members specialised in different streams in Mechanical Engineering i.e. Thermal
Scicnccs, Manufacturing Design/ Management. etc.
50o,o ofthc mark is to be awarded b1.fic guide arrd 50% by the evaluation commirter.

MEl4 808(P) Viva Voce

Credits: 4

Obirctives
To e-\amine the kiovledge acquircd bt the srudeat during lhe B.TeclL course, through an orol examinarion

-The students shall prepare for the oral examimtion based on rhe theory and laboratory subj€cts studied h the
B.Tech- course, seminar, and project. There is only university examination for viva-voce. .nivenity will appoint
two enernal examiners and an internal exarniner for viva-voce. These exsmincrs shall be senior faculty mc;bers
having minimum fivc years teaching experience at engioeering degree level-
For final viva-voce, candidstes should produce certificd rcports of mini project, scminar, and project. If he/she has
undergone industrial training/iodustrial visit/educational tou or presented a pap€r h ary confireoce, the certified
report/technical paper shall also be brought for the viva:vocc.
Allotment ofmarks for viva-voce shall be as given below.

Int€rnaf Coniinuous Assessmelt /rralllrr m Markt - I
407o - Design and developmeot/Simulation alld aoalysis
307o - Presentation & demonstration ofresults
209'o - Report
109/o - Resulariry- in the class

2014 Syllabus - 8.Tech. MechanicalEn8g.

Prof C.P,MUHAMMAD
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`り40%― SubJrts

30%‐ PrOJco

20%‐ Scminar



\ll'-1:l tt0-s (ltlllcating. Vcntilation and A ir-conditioning l)csign

'fcaching schcmc:

3 hours lccturc and I hour tutorial pcr wcck
(〕 rcdits:4

Ob.icctivcs
I .l o impart knowlcdgc on principlcs ol rclii.qcrarion, c<xrling and hcatin.g load calculation,

dcsisn ol'air conditioning systcm and sclcctcd syslcms in comlort cnginccring

I'rc-rcquisitcs: []asics ol- rhcrmodynamics, l'luid mcchanics. and hcat tr:tnslar

Modulc I (14 llours)
l\-inciplcs ol rclrigcrltion and psychromctry. l)svchrorrctric propcrtics and proccsscs. Air
conditioning systcms and its applications l)sychronrctric chart various prgccss scnsiblc
coolinc and hcating adiabatic saluration usc & absorbcnt rrr adsorbcnr Ilcating and
hunridilication coolin.g und dchurnidilication mixinq ol air strcalrrs usc ol pslchrorrrctric
chalt lirr ail eonditioning various proccss S.l l.lr. (;..S.ll.li. l:.S.1l.lr lrrc.

Mrtdulc ll (13 llours)
(iooling and hcating load calculation sclcclion of dcsign tcmpcraturcs sourccs ol-hcat load
hcal transltr through structurcs solar radiation lnfiltcration and vcntilation Ilcal gcncrati()n
insidc thc conditioncd spacc hcat storagc. I)ivcrsity and stratilicatirln.

Modulc lll ( l3 Ilours)
I)csign ol air conditioning systcnt. Oontinut\ cquation. llcrnoulli's cquation. prcssurc losscs.
l)uct dcsirn prcssurc drop in ducts. prcssurc dlop by glaphical mcth(xl mcrh(xl ol duct dcsign
An'angcmcnts ol ducts. lan dcsign. thcrmal insulation

Modulc lV (14 llours)
llcating svstcnrs uarnr air systcn)s hot watcr systcms stcam hcatin.g systcms pancl and ccntral
hcating systcms hc;rt pump circuit. Applications conrlirn air conditioning cllccri'c
lclllpcraturc thcrntal analysis ol'huntan body Air conditioning systcnls cvaporatc cooling l()w
humidity applrcations Auromobilc and 'l rain car air condirioning.

'l'cxt llook
l. I;ayc(i. McQuisron , Jcrald I). Parkcr', Jcffrcy l). Spirlcr, Ilcating, vcnrilating, and air

contlilioning: analvsis and dcsign- John Wilcy & Sons. 2005
L l honrls I I. Kuchn. Jamcs W. Ramscv . Jamcs L. 'l hrclkckl. 'l hcrmal cnvironmcnlal

crrginccring. l)r'cnricc I Iall. 1998

l. ASI lARlr handbook
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Rclcrncc llooks:
l. (1. l'. Arora. Rcliigcrarion and Air (londitionins.

2. Manohar l)r'asad. Rclrigcrarion and Air (ionditioning.

i. W. 1,. Joncs. Air conditioning lrnginccrinr:
4. (larricrs I landbook systcm dcsiln ol-Air (itnditioning

-5. l{. (1. Jortlan. (1. ll. I)ricstcr. l.(cliiscration and Air conditirrning.

lntcrnal (lontinuous Asscssmcnl (Maximunr Marks 50)
60% 'l csts (nrininrunr 2)

30% Assignmcnr.s (minimum 2) such as homc work, problcm solving,.eroup discussions. quiz.
litcraturc survcy. scminar. tcm) projcct. softwarc cxcrciscs, ctc_

l0% Attcndancc and Rcgularity in thc class

[, nivcrsilv l.]xaminalion l,attcrn

l'AR I A: Analytical/problcm solving SIIOR'I rlucstions 8x 5 marks 40 nrarks

(landidatcs havc to answcr l1l(;ll l qucstions out ol 'l l:N. l hcrc shall bc ntininrum ol'
'I WO and ntaxinrunr .l-'l l IRI:l: qucstiot.rs Irom cach modulc with t(nal 'l l:\ qucsti(nts.

l'AR'l ll: Analytical/Problcm solving l)l:SORII,'IIVI: qucsrions 4 x l5 ntarks 60 marks

'l wo qucstions liom cach modulc with choicc to answcr onc qucstion.

Maxinrunr tirtal Marks: 100

ν



\l l'l l;l tt05((l) (lomputational l luid l)r namits

'l eaching schcrrrc

i hrruls lceturc unci I hour tutot iltl pcr u cck

(:rcdits:4

Objcctivcs:
I. 'lb impirrt thc collccpt ol computational nlcthods in l'luid llow and llcal tr n\lcr

2. 'lir dcvclop undcrstanding about principlcs ol-lluid llow ntodclling.

l'rc-rcquisitcs: liasic knowlcdgc of Iluid mcchanics and hcat transl-cr

Modulc I (14 hours)
(llassillcaLion ol paflial dittcrcntial cqualions systcm ol lirst and sccontl ordcr partial

dillcrcnrial cquarions iniLial and boundary condit.ions llnitc (lillcrcncc lirrrrtulatitlns llnitc

dillcrcncc cquutions sinrplc applicatiolls in stcady statc conduction and convcction.

Modulc ll (13 hours)
l.illipric partial dil'lcrcnrial cquations rclaxalion mcthod. l)arabolic paflial dillcrcnLial cquirtions

cxplicir ancl irlplicir rrrcthod Al)lr and AI)l nrcthod. Ilypcrbolic partial dillcrcntial ctluations

ntcth(xi ot clraractcristics cxplicit and inrplicit nrcthod. Oonsistcncy. crlors and stabilitl

analysis.

\todulc lll (l.l hours)

I;undanrcnrals ol'lluid llow modclling upwind schcnrc arl.illcial viscosity hybrid schcnrc.

Solution ol-viscous incorlprcssiblc flows by thc strcam lunclion vorticily formulation. Solutiotl

ol \avicr. Stokcs cquarions lirr incomprcssiblc llows using MA(l and stMl'l .l: algorithnrs

stabil ity considcral.ions.

\lodulc lV (13 hours)

lntroduction lo linitc voluntc mcthoti rcgular linitc volumc approx itltation s in thc

discrcl.irati11r tcchniquc discrctization pr-ocedutc scrrti cxplicit nrcthr>d intplcmcntalion ol

boundary conditions (only clcntcntary thcory and no dircct ptoblcrrts).

'l cxt llxrks
l. l. Sundararajan. Oomputational lluid I'low and hcat translcl. Narosa publishin.u I Iousc

Rcl'crcncc llooks
l. Ilol-lnrann KIaus. Oomputational l;luid l)ynamics lirr linginccrs Voluntc l. l:nginecring

l:ducation Systcm. Wichita

2. V. l)atanknrSuhas. Numcrical I lcat 'l'ransl-cr and l;luid l;low. 't'aylor & Ii-ancis

l. J. l;lclchcr- Oontputational 'l'cchniqucs lirr Ijluid l)ynamics I' Springcr Vcrlag

/Cピ
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Intrrnal (lontinuous Asscssmcnt (Maxir.tlum Marks 50)

607 lcsts ( nrinintuDt 2)

307 Assignnrcnts (nrininrunr 21 such as homc work. problcm solving. group riiscussiolls. quiz.

litcraturc survcl. scntinar. tcnr p[ojcct. soliwarc cxcrciscs- ctc.

107 ,\ucndancc and licgularity in thc class

l ili、 ci sit、 1:、 :llllinを tti()I1 1'tlllcril

l'AR'l A: Analytical/problcrn solving. SIIOR'I qucstions 8x 5 nrarks '10 marks

(landidatcs havc to answcr I .l(il l'f qucstions out o['l l]N. -l'hcrc shall bc minimum o[
'l'WO and nraxinrunt ol.'l'llRl:l: qucstions Iiom cach modulc with urtal 'l liN qucstions.

l'At{'l l}: Analytictl/l)r'ohlcnt solving l)lrS(lltll' llVlr questiotrs I x l5 tnarks 60 nlarks

'lwo qucsl,ions lrom cach modulc with choicc to answclonc qucstiott.

Muxintum lirtal Varks: l{ )0
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