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Jabalpur Engineering College, J abalpur (M P)
PROGRAMME B.E. Mechamcal Engmeermg (VII—Semester) CBGS

1}'31*'11?'}

‘ g’ Credits: 6 T ME-7001

' Refrlgeratron & Air. Conditmmng

Ceurse Ob]ectwe , : S
1 Learn the basic concepts and prmc:lples of refngeratlon and air conchtlomng e
2. Learn the . fundamental analysu; methodology of reﬂlgeratxon
e Learn the basre Process and systems of air condmomng _ o
' 4. witl apply the course knowledge to do 2 demgn pro;ect of I—IVAC system -
" Course Contént _ ' oL :
- Unit-I Introduction: Prmerples and methods of refrlgeration freezmg, 1xt“re eoolmg by gas- . -
: reversrbleexpansmn throttlmg evaporation, “Toule Thomson effect and reve Carpot cycle; tmit of
refrigeratlon “coefficient ‘of performance, Vortex: tube & thermoeiectrae eft geratron adiabatic
demagnetmatron air refrigeration cyoles- Joule s eycie Boot-strap cycle reduced ambrent cycle and
: regeneratwe eoohng cycles LA ‘ &

‘Umt—II Vapour compressxon system Vapor eompressmn eyele p—h and t—s dlagrams, dewatmns L
fremtheoretleai cyele, sub-cooling’ and super heating,” effects of COndenser and evaporator pressure on
cop; multi-pressure system: removal of flash gas. mu1t1p1e expansion & compression with flash inter
cooling; low temperature refngeratlon produetxon of low temperatures cascade system dry ice,
produetxon of dry ice, a1r hquefactron system . o

- UmtJ_II (a) Vapour absorptaon system Theoret1ca1 and praetmal systems sueh as aqua—amme-nia‘,::' o
Electrofux & other systems, S
(®) Steam jet refrlgeratmn Prmerples and workmg, s1mple cycle ef operatron deserlptron and workmg'--‘_

of simple system, : e
‘ (c)Refrlgerants nomenclature & class1ﬁcat1on desrrable propemes, _ common refr1geratron o
eomparatwe study, leak detectlon methods, nv1ronment frlendly refr1ge1 ants and. refngerant mmtures -

brine and its properties

'Umt—IV Psychometrle' Caleukatxon of- psychrometrre propemes of air by table and +
charts;psyehrometric - processes: sensible -heating - and: - cooling, evapelatwe ¢ooling, .coolmg and "

dehumidification, heatiig and humldlﬁcatlon mixing” of air stream; sensible heat factor; prmcrple of air ™
~ conditioning, requirsments of comfort air eondmomng ventilation: standards, 1nﬁ1t1ated air load, fresh R
Cair load human comfort effective temperature & ehart heat p10duct1on & reguiatmm of human body, o

‘Umt—V Alr condmonmg Caleulatlon of summer & wmter air eonchtlonmg load bypass factor ofcoil, -
calculation of supply air rate & its condition; ‘room; sensrble Teat factor, grand sensible heat factor, = .
effective: ‘sensible heat factor, dehumidlﬁed air quantlty Problems on’ coolmg load ealeulatlon All‘ -
dlstrlbutlon and ventﬂatzon systems R : ‘ o

Evalnatlon A . C
Evaluation will be continuous and mtegral part of the eiass as well as through external assessment.
Reférences: EEIPRE o
1. Arora CP; Refr1gerat1on and Alr Condrtionmg, TMI—I
2. Sapali SN; Reéfrigeration and Air Conditioning; PHL
1. Ananthanarayan; Basic Refrlgeratmn and Alr eondmomng, TMH
4. Manohar Prasad; Refri geration and Alr Conditioning; New Age Pub
5. Ameen; Refr1gerat1on and Air Conditioning; PHL
. 6. Pita; Air conditioning Principles and systerns: an energy approach PHI
- 7. Stoecker W.F, Jones J; Refrigeration and Air conditioning; McGH, Singapore
" 3. Jordan RC and Pr1ester GB Refrigeration and Air Condmonmg, PHIUSA '

=



Course

At the completion of this course, students should be able to

Outcomes

COl

Explain the principles and.methods of refrigeration.

Cco2

Evaluation of VCRS and Vapor absorption systems. and apphoa’uons

CO3

_ Analyze psychrometric properties and processes

[coa

 Elaborate the heatmg and cooling load fora given AC system R

Mapplggof Course outcomes (COs) w:th Pro ram. Outcomes (POs)

“Course | POL | PO2 | PO3 | PO4 [ POS | FO6 | P07 | PO8 _‘1?.0'9,':_ PO10 [ P01 | PO12
Outcornes | B B L T PPN I BRSNS

col |

cOZ -

co3

CO4

J B N
N L
Teloletol

' 'LlSt of Experlments : . 5
. General Study of vapor compression. refr1gcrat10n system R

.‘General Study of Tee Plant APRERTIr
. Genieral Study and working of cold storage R LR e Ce R - ,
_ General Study Trane Air Condition (Package Typc) -f I T S
. General Study of Electrolux Refrigeration. - A L R SR
. Genéral Stiidy One tone Thermax refngeratlon umt ’ T R o S
. Gcneral Study of Water cooler o
. Gerieral Study of Psychrometers: (Absorp’uon type)
General Study of Leak Detectors (I—Iahde Torch).

\Omé‘HJ"Q\U\-b-WM‘n—l

10, ‘Géneral Study and working of Gas charging RJU AR

11. General Study of window Air, Conditioner. - .~ - ' Coe e S
12. General Study and working of Va,po1 oompress1on A1r condummng Tes’t ng LS
13. Expenmcntatlon on Cold Storage of Calculate COP &HeatLoss:. . RS
14. Experimentation on Vapor oompressmn Air Cond1t10mng test rIg R

15 Changmg of Refngera.nt by usmg Gas Chargmg K1t S

Evaluatmn

‘_‘,

- Evaluatxon will be conimuous and 1ntcgral part of the class followed by thc ﬁnal practloal oxammatlon as_'-_-'
well as through extemal asssSSment ' : Lo e L , . :

'Course

Outcomes (Lab)

At the oomplc‘uon of this course, studcrfcsl shi)u}'drbc"uol'elto' :

€01 | Evaluaiethe principles of ice plant and cold:storage. - T
-CO2 | Analyse the Electrolux Refmgerahon system and Psychromctnc procosscs
CO3 . | Blaborate the working of Gas charging Rig. © I

- CO4. Formulate the problem and solutlon of wmdow AC

Ma pin of Course outcomes (COs) w1th Pro ram Outcomes (POs) (Lab)

“Course | PO1 | PO2 | PO3 PO4 POS Po,s “PQ7 | POS.- P09 Poio, PO11 | PO12 :
Outcomes | 4 . v | > [ SO ORI MUV SRS A N ST T
cot. | 1 2 2 '2’* o RN N
co2 1.1 3 5 1
cos | ! [L2 4 2 2
CO4 1 2. 41 1




Jabalpur Engincering College, Jabalpur (M P)
PROGRAMME B.E. Mechanical Engmeermg (VII Semester) CBGS

fCredits:o - ME-7002 Vlbratlon&Nmse Control j L 3 T 1 P 2

Course ObJectwe ‘ . : - : .
1. Leain the basic concepts and pr mclples of vabratlon in mcchamcal systems;_ -
2. Learn the fundamental dam ped free and undamped free v1brat1on :

3 Leam the basic prmclple of noise engmeermg :

oY

Course Content

. Unit I Fuudamental Aspects of Vlbratrons V}bratlon, mam causes advantages aud d1sadvantages,

engmeermg applications of vibration and noise;. Yector:- “method of. representmg harmonic ~ motion;
- characteristics of vibration, harmonic analysis and. beats phenomenon work ‘done.by harmonic foroes on
_ harmonic motion; ‘periodic, non- ‘hatmonic. functions-- ‘Fourier -series: analysrs, evalua’uon of coefficients of
" Fourier series; elements of vibratory system Turnped and distributed parameter systems Undamped - Free

- Vibrations: Detivation of differential equation of motion: the energy. method; the method based on Newton’s
second law of motion, and Rayleigh’s method. Solution 'of differential equa’oon of motlon Natural frequency ' '

of vrbra’uon Systems mvolvmg angular osc1ilat10ns the compoUnd pendulum

Umt II Damped Free Vibrations: V1scous damplng coefﬁorent of: dampmg".dampmg ratro under clamped

- over damped and critically damped sysiems; 1ogar1tlumc decrement, frequency of damiped free vibration;
Coulomb or dry friction damping; frequency, decay rate and compansou of v1scous and Coulomb dampmg, _
solid and structural damping; shp ar mterfac}al dampmg e :

Unit HI Harmomcally exclted Vlbratlon One deg;ree of freedom— fofCed harmomc wbratiou Yector
representanon of forces; excitation due to rotating and rec1prooat1ng Unbalance; v1bratlon Isola’uou foree and .
motion’ transm1551bﬂtty, absolute and relative motion of mass (Seismic Instruments Yo ‘
Whirling Motion- and Critical Speed Whirling- motion and Critical speed Deﬁmtlons and s1gmﬁcance .
.- Critical ~speed of 8 Vertical, light ~flexible <haft with single rotor © with' and without dampmg Cntacal speed o e
‘ of a shaft carrymg mul’uple discs (wrthout dampmg ), Secondary erlt;cal Speed , o o %i.

"Unit IV Systems Wlth Two Degrees of Freedom Un-damped free v1bratIon of 2 d 0 1“ and Prmeipal modes )
of vibration; torsion vitrations; Forced, Uti-damped. Vibrations with; harmonie excitation ; Coordinate couplmg, ‘
A Dynamlc wbra‘uon absorber, ’sorston V1brat1on Absorber Pendulum type of dynamlc vrbration ' '

B Umt V Nmse Englneermg Sub;ectwo respouse of souud Frequeucy and sound dependent humari response L
the decibel scale; relationship between;. sound pressure level (SPL), sound power level and sound intensity
©_gcale: velationship- ‘between addition, ' subtraction’ and averaging, sound | spectra and Octave band aualysrs,‘
loudness; weighting: networks equivalent sound level, auditory’ effects of noise; hazardous noise, exposure due |
- to machines anid- equlprnents hearing conservation and damage risk criteria, datly nioise doze ' -
Noise:  Sources, Isolation and Control: Major sourees of hoise on road and in mdustﬂes n01se due to
* construction equ1pmeuts and domeéstic appllances mdustnal hoise control; strategxes—, oise contro! at source
(with- or without “sound enclosures), rigise control along the path (with or without pam‘uons and acoustlc
bamers) noise oontrol at the recewer, ear defeuders earplugs ‘semi-insert protectors

Evaluation:l“ : ‘ N con S ‘ o
Evaluation-will be continuous and inte'gral_ part of the class as well as through external 'assessment.?




References ‘ Lo R

1- Ambekar A.G.,” Mechanical Vibrations and Norse Engmeerrng, PHI '

2— Meirovitch Leonard Element of Vibration Analysis; TMH :

3. Dukikipati RV Srinivas J Text book of Mechanical Vibrations; PHI
. 4-Kelly SG and kudari SK; Mechanical Vibrations; Schaiim. Series; TMH : DR
5 Thomson , W.T., Theory of Vibration with Apphcatrons C.B: S Pub & drstrrbutors,.;.::=‘ R

. 6- Smgrresu Rao Mechamcal Vibrations © ;. Pearson Educatron T e NI
- 7-GK Grover, Mechanrcal thratron Nern chand and Bross Roorkee

o rCourse Outcomes o ' B DR
At the completron of thrs course, students should be ab e to~ '_‘ o :“.-_‘ S

: C0_1, o Analyze Undamped and Darnped free vrbratron systems
CO2° | 'Evaluaté the two. Degrees of Freedom.and ‘
CO3 | Explain whrrlmg thotion and critical speed in. Harmomcally exctted V1bratxon
C04C' D Evaluate sound pressure level (SPL) sound power level and sound mtenstty

Mappmg of Course outcomes (COs) wrth Program Oufcomes (POs}

.Course Jr‘_'01 _Poz-- PO3 P04 ~-1>f'0'_5' PO_G. ‘rro'r-.' . ~:'Pos TPO9" | POI0 PO11 | POI2.
'Ou-tcornes,_"f ; R : T ) ER A PR B P R e
€02 |12
Co3- .l 1. 32
-gc-041;..._: R SN R

Lrst of experlments: ’ ER R R
LY “To find out effect of load on natural frequency of vrbra‘nons of a lever pm supported at: one FE
- endcarrying adjustable load on a vertical screwed ‘ar and spring supported atsome:
1ntermed1ate point (i) When the dead Wetght of rods is neglected and (n) when thetr dead L
w0 weight is taken into account, . no
© 2. To find out frequency of damped free vrbratwn and rate of decay of vrbratton—amplrtude in
L the system.
3. To find oui natural frequency and damped free frequency of a torsron pendulum and hence
.. fofind out coefficient of damping of the: orl ' -
T % To observe the phenomenon of whrrl’ na horlzontal lrght shaft and to determrne the cr1t1ca1 speed of o
" the shaft. . '
-5, Tog observe the rnode shapes of a sprmg connected double pendulurn and hence to
L demonstrate the phenomenan of beats:” ,
6. To demonstrate the principle of tuned Undarnped Dynamtc thratron Absorber and to
determine the effect of mass—ratro (ot‘ rnarn and auxrhary rnass) on the spread of the resultmg
D natural frequencres
7. .. To take measurements of sound Pressure Level (SPL) and to° carry out octave band
- analysrs ofa rnachme usmg Noise Level IvIeter .

Evaluatlon R L N R
- Evaluation will be continuous and ntt'egral part of tl’r‘e c_la'ss followed by the final practical examination as well .
a8 through external assessment P : R




J abalpuy Englneermg College Jabalpur (M Py ‘
PROGRAMME: B.E. Mechanical Englneermg (VII- Semester) CBGS

Cred‘its: 6 ME—7003 Operatlons Research& Supply Cham RS L: 3,T: 1_',_1’:‘2

Course ObJectwe ‘ :
The student will be made to learn ‘ S : S o
l. " ‘Tobe farnlhar with all the OR Techmques and opt:mlzatmn methods o ~ :
2, To understand the role of Iogxstrcs in the supply charn wrthm a focal f' rrn as: wel] ag betWeen
' orgamsanons linked within a gwen suppIy chain network: and :
To be familiar with various mventory control teehmques - : SR
Students will get a clear idea of the demsmn making and meta~heurrstic aIgorlthm HET

. Course Content : A S : L |
: Umt 1 Llnear system and dlstnbutxon models Mathemancai formu!an of lmear systems by LP s

o : Graphmai solution of LP for two variables;. Simplex method speclal cases of LP— transportatron and

. assignment models and their solution, Vogels Approxnnatxon Method (VAM) or penalty method ceII' _

T _ 'evaluation degeneracy, basws of SW Lmdo Tora ExcelI

‘ Unlt II Supply chain (SCM) Deﬁmtlon 1mportance expendlture and Opportumtres in SCM '
_ 'mtegratmn of ‘inbound, cutbound logistics and' manufacturmg to SCM flow of material money and
information, difficulties in SCM due to local v/3 system wide (global) optumzatlon and uncertainties in

demand and transportation; Bull-whip effect; customer value; IT, mfo—shaﬂng and sfrategic partnershlps EA
" plant’ and warehouse-network configuration; - supply - gotitracts anid “ fevenue | sharing; outsouicing; ;-
transportation cross. docking and distribution, forecastmg modéls i in-SCM; coordination and 1eadersh1p"}j_'_f ,

issues; change of purchasmcr role and vendor ra’nng, varlabﬂn:y from multlpie supphers

Umt III Inventory models: Necessny of mventory 1n process and safety stock problem of excess

fmventory and .cycle time, JIT/ Lean- Mfg, basiés of mventory models with' determtnls‘uc demand fj
- Classical EOQ Model, ABC, VED .and other - analysrs based ‘on- shelf life, movement, size,, MRP =~

. ‘techmque and ca!eu]atlons lot s1zmg in MRP lmklng MRP w1th IT; eveiu’non of MRP to ERP to SCM L
"andebUSmess ' . KRN D e

' UmtIV(a) Waltmg Llne Models: Introductlon Input process servrce mechamsm Queue drsclphne S

. single server (M/M/1), average 1ength and average t1me calculatrons optrmum service rate bas1c .

mulnple server models (M/le) ' , L

() Competltlve ‘strategy: concept and termmology, assumptlons pure and mlxed strateg1es two~person :

- zero sum games, saddle pomt dommance graphlcal algebram and LP methods for soivmg game theory ;
probiems : . L y :

Unlt V (a) Network Analysns PrOJect Plannsng, Scheduhng and Controlhng, Pro;ect management
- Network Techniques and its role in project management, Network logics, Fulkersori's Law, Merits and
Demerits of  AON Diagrams; Programme Evaluation and Revrew Techmque (PERT), Cr1t1cal Path
‘Method (CPM), Determination of critical path, Float/Slack.
" (b) Meta-heuristics: Definition of heuristic and meta-heuristic a!gonthms mtroductron to Tabi search :
Simulated Annéaling. and Genetic algotithms and solunon of travelmg salesman, non tinear optimization - -
' -problems : :




Evaluation: - :
* Evaluation w1ll be continuous ancl 1nteg1al part of the class as well as through external assessment

T References

1. H1ll1er FS and L1berman GJ Introduenon to Operatlons Research concept and cases TMH
o2 ‘Simchi-Levi; Keminsky; Designing and managmg the supply- chain; TMH.
3. Srinivasan G; Quantitative Models In Operations and SCM; PHI Learnmg R
- 4 Mohanty RP and Deshmukh SG; Supply ¢ Cham Management Wlley India_ = ;
‘5. Taha H; Operations research; PHI . - i T
6. Sen RP; Operations Research-Algorxthms and Apphcat 1s'4
.. 7.'Sharina JK; Operations Research; Macmillan ~ -~ -5 -
- 8, Ravindran , Philips and Solberg, Opeprations research Wlley Ind1a SRR
9. Vollman, Berty et al; Manufacturing planning and cotitrol for SCM; TMH".' o
- 10. Bowersox DJ, Closs DI, Cooper MB; Supply ! Chain Loglsthgt, TMH
11, Burt DN, Dobler DW, StarlingSL; World Class SCM; TMH :
* . 12. Bronison R ;Thieory and problems of OR; ‘Schaum Series; TMH
- 13 George Hadley, Llnear programmmg, Addlson Wesley

. Course Out Comes

» Upon successful completmn of thxs course the student w111 be able to
"CO1 ' | Formulate linear programming problems L :

CO2._ | Elaborate optimum solution of transportation problems and forecastmg in supply cham

1 €CO3 . | Determine average queue length and wautmg time of queumg models
| €04 | Estimate optlmum mventory and cost in mventory models RENRTENE

Mappmg of course outcomes_(COS) With ProgramOutcomes CPOs) S L

Tcourse. PG [P02 | 203 [ P04 |POS [PO6 | PO7 | POS | P09 | PO10 | POTI | POLZ.

T U P N G ) O NG NS 0 0 ESEN e

fcoz | 3

L CO3

PSRN BTN

oo

ED RN

" _NLIST OF EXPERIMENTS

L Use eomputer and soffware as Lmdo Tora, and Exeell to solve problems con‘tamed m the ,
. syllabus, - . ‘ : A
. Case studies on SCM. -
Problems on ABC Analys1s

2,

3.
4. -Problems on Economic arder quantity.
5.

6.

.. Pioblems on Waiting Line Models
Problems on Grame Theory. .
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~ Jabalpur Engmeerlng College, J abalpur (M I’) -
PROGRAMME: B.E. Mechanical Engmeermg (VII Semester) CBGS -

|

]

' Course Content

Credits: 4, Elective I (A) ME-7004 Industrlal Robotlcs T L3 ML ﬂ

Course Ob]ectlve _ e
].. Introduction and need of 1ndustr1a1 robots ol
2. End Effectors “and Drive systems mdustr:ai ro‘oots
3. - Understanding the basic principle Sensors..”
4. Understanding the basic pﬂnclple robottcs programmmg

'Umt I Introductlon Need and 1mportance basm concepts structure and ciassrﬂcatton of mdustrlal robots |

terminology of robot motion, motion: charactensncs, resoiutron accuracy,. repeatab111ty,_ robot
apphcatlons S : S :

Tnit 1L End Effectors and Drive systems:. Dnve systems for robots, salien feetores_'and‘_cornpar_iSOn,'-' '

' Umt I[I Sensors: Sensor evaluation and seiec‘oon P1ezoeiectr1e sensors lineA

d1fferent types of end effectors, des1gn, apphoatrons

posmon and drsplaoement :
sensmg, revolvers, encoders, velocity measurement proxnmty, taetﬂe, comphance and range sensmg .

- Image Processmg and o‘ojeet recogmtion

Unit: IV Robot Programmmg Teachmg of robots manua! walk through teach pendant off lme‘_

o prograrnmmg concepts and 1anguages apphcatxons

‘ Umt v Safety and Economy of Robots: Work oycle trme ana1y51s eoonom1cs and effecti\'reness ofro'bo'lts,-‘- E

L Nagrath IJ and Mxtl:al RK Roboucs and Control TMH

L safety systems and devzccs concepts of testmg methods and acceptanoe mle for mdustnal robot

Evaluatlon f ',

Bvaluatmn w111 be continuous an Lntegral part of the olass as we_ll_‘ thronéh externa} __as__'se_s‘sm_ent;

References

2. Groover' M.P,Weiss M, Nagel, OdreyNG Industrral Robotlcsfl"he Appl TMH

o 3. Groover M P, CAM and Automation; PHI Learning.

4. Spong Mark and thyasagar, Robot Modelhng and control Wlley Indla . .
5. YoshtkaVa Foundations of Robotics-’ analysrs and Control PHI Learmng, o o
6. Murphy ; ‘Introduetion to Al Robotics; PHI Learning - L
7.FUKS, ‘Gonzalez RC, Lee CSG; Robot:es Control, sensmg, TMH

‘8. Shimon, K Héandbook of industrlal Robots; John Wiley & Sons;

9, Bhupendra Gupta, A text book of Industrial Robotics: Dhanpat RarlPobhshmg oompany, New De1h1
10..Ghosal Ashitava; Robotics Fundamental concepts and analysis; Oxford ) L

1. Saha S; Introductlon to RObOthS TMH 11 Yu Kozyhev, Industr1al Robots Handbook Ml




c o [eor

Course Qutcomes:

At the completion of this course, students should be able to-

col .

'IlIustrate the ccmcept of robot and 1ts motmn charactenstics

Co2

Ident1fy dlffel ent types of ond effectors and drwe systems requn ed for speo1f ic appllcatlons_ g

1 Co3

Explam the workmg of various types of sensors and the:r apphcations

| cos

: Develop programmmg prlnmples and languages for a robot control uys‘cem S

: Mappmg of Course outcomes (COs) thh Program Outcomes (POS)

Outcomes

¥ Course o

S

(P07

P03

P04

P,Qs .

P06

P07

-‘ EP.oé‘.

POY

P010

POIT

| PO12.

coz

cos

v :.[_\)-‘.: t\.) L

Tl o] o
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Jabalpur Engmeermg College, J abalpur (M.P). -
PROGRAMNIE B.E. Mechanlcal Engmeermg (VII—Semester) CBGS

] Credits: 4 Elective-T (B) ME#7004 'Computer A.lded Engmeermg and FEM L 3,T 1 P: {] .

. beam, elements 2D rectangular and trlangular elements a)ns symmetﬂo elements: -

Cin ﬁmte element problem forrnulatron, General appl1oab1hty of the method

" Course Objective:
To enable the students to ut1hze the knowledge of CAD and FEM to model the real 11fe problems

Course Content

kinematics “analyses; - -

' Umt—I Introduetlon Structural analys1s objectwes, sta’nc Dynamlc a 12 1é
o.f. system, Basic steps

Skeletaland continuum structures, Modeling of infinite d.o.f. system into fimte

Umt—ﬂ Element Types and Characterlstlcs Dlsoretlzanon of the domam, Bas1c element'
shapes,Aspect ratio, Shape functions, Generalized co~ord1nates and nodal shape functlons ID bar and -

Umt—IlI Assembly of “Elements and Matrlces Concept of element‘ asser'nbl‘y,‘ . "C‘rlohal and

localooordinate = - . .
systems, Band width, and its effects, Banded and skyllne assembly, Boundary condn:lons Solunon of -

- simultaneous- equations, -Gaussian ehmmatlon and Choleksy decomposnlon methods Numerrcal
1ntegrat10n, One and 2D appl1cat1ons : s , o :

UmtnIV ngher "Order and 1so-parametr1c Element One dnnensmnal quadratic and oub1e

~ elements,Use’ of natural co- -ordinate system,. Ared co- ordlnate system contmulty and convergence_'

' requ1rements 2D rectangular and tnangular reqmrement RN
Umt—V (A) Static Amalysis: Analysis of trusses and frames Analys1s of machm‘e: s{ihassemblie's, R
Usecomrnerc1al software packages, Advantages and hmnations o : S e

(B) Dynamlc Analys1s Hamllton s pr1no1ple, Derwanon of equ1hbr:um Con51stent and lumped :
- mass ihatrices, Derivation of mass matrices. for ID elements Deterrnmatton of natural frequencles and
mode shapes, Use of commercxal software packages S ; . : ‘

' Evaluatlon S P '
Evaluanon wrll be contmuous and mtegral part of the class as well as through extemal assessment

:'References PR SRR L e _ _
1. Gokhle. NltlIl, et al PracucalFmite Element Analys1s lete to Inﬁmte 686 BudhwarPeth Pune

2’ Logan DL ; A First Course in Finité elémient Methiod; Cegage o
¥ Kr1shnamoo1thy, Finite Blement Analys1s theory. and. p10gramm1ng, TMH e
4 Buchanan Finite Element Analy51s, Schaum series; TMH : ‘
‘5, Seshu P; T extbook of Finite Elefrient: Analysrs PHL -
6. Chennakesava RA; Finite Flement Methods-Basic: Concepts and App, PHI Leammg o
7. Reddy JN; An introduction 10, finite element method; TMH :
8. Desai Chandrakant Setal; Tt oduction to finite element Method CBS Pub -
9. Hutton D; Fundamentals of Finite Element Analysis; TMH
10 Zienkiewicz; The finite element Method; TMH
"'11. Martin and Grahm; Introduction to finite element Analysrs (Theory and App )
12: Rao, S.5., The Finite Element Method i1 Engmeenng Peragamon Press, Oxford.
- 13. Robett DC ‘David DM ¢t al, Coricepts and Application of Finite Elemert Analysis; John Wiley. .
14. Chandrupatla TR. an Beiegundu, A.D, Introduction to Finite Elcments in Engmeersng,PHI '
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Course Outcomes

.‘ At the oompletlon of thxs course students should be able to— -

o1,

Hlustr ate degree of freedorn of a system ‘and basic pr1n01ples of FEM analys;s ‘

co2

Demonstrate d}.fferent types of elements & derive shape funotlons

CO3

' Deve10p element matnx and thelr assembly for a system

[cos

Apply the FEM pr1nc1p1es to truss & frames problem by usmg commercml sof’cware packa.ges

Mappmg of Course outcomes (COs) wﬁh Program Outcomes (POs)

: Course

Outcomes
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Jabalpur Engmeermg College, J abalpur (M.P)
Programme B.E. Mechameal Engmeermg (VII—Semester) CBGS

‘Umt-I Introduetlon
. Umt-II Element Types and Charaeter;stlcs RER S

e N

) Umt—IlI Assembly of Elements and Matrlees

4. Zlenk1ew1cz 0C, The Fnute Element Method 31d ed Tata MeGraw Hill.

Credits: 4 Eleetwe—III (C) ME’?(}(M lete Element Method L 3 T: 1 P: 0

Course Objectlve

1 Learn the basm concepts and pnnc1ples of Structural analys1s
, 2. Learn the ﬁmdamental of discretization of the domam
o 3 Learn the basw process assembly of elements and matrlces

| Course ContentS'

Struetural analy51s objeetwes, sta’ne Dynamlc and kmemanes analyses Skeletal and contmuum-: o
.-structures ‘Modeling of infinite D. O.F. system ifto. ﬁmte D.O. F. system Basw steps in ﬁmte element' '
: problem formulatlon, General appilcabﬂlty of the method CL o -

'Dlscretmatmn of the domam Bas1c element shapes Aspect ratlo, Shape funetions, generahzed eo~“.

ordmates and nodal shape functlons 1D bar and beam elements, 2D- reetangular and trxangular elements
Ax1symmetire elements. o - : R , .

.Coneept of element assembly, Global and loeal Co ordmate systems Band wsdth and 1ts effeets Banded o
- and skylme assembly, Boundary conditions, Solution of snnultaneous equat1ons Gaussmm el1m1nat10n R
‘and Choleksy decomp051t10n methods, Numeneal 1ntegrat10n 1D and 2D apphcanons

Umt—IV ngher Order and Isouparametrle Elements

One dlmenswnal quadratlc and cublc elements Use of natural Co-ordmate system Area Co ordmate S
ystem contmuxty and convergenee requlrements, 2D reetangular and tnangular requ:rement -

Umt—-V Statlc & Dynamlc Analysm

: Analysxs ‘of trusses and frames Analy51s of machme subassembhes Use eommermal soﬁware packages .

Advantages and lnmtanons Hamilton's pnneiple Dersvanon of equlhbnum Cons1stent and lumped miass

‘matrices; Derivation of mass matrices for ID elements, Detenmnatmn of natural frequenoles and mode

shapes Use of commere1al software paekages

’ EValuatlon

Evaluatlon wxll be eontmuous and mtegral par_t"of the elass as well a_s through exte'rnal'assessrnent. '

References o . RN
L. . Rao, 8.5, The Firite Element Method in Engmeermg, 2nd ed.. Peragamon Press Oxford o
7. Robert, D. Cook. David; S ‘Malkins, and M1ohael E Plesha, Coneept* andAppltoatlon of F1n1tef -

‘Element Analysis 3rd-ed., John W1ley
3. Chandrupatla, TR. anBelegundu AD, Int1 oduction to Fmtte Elements mEngmeermg, Prenticg Hall

of India Pvt. Lid
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%‘ Course Outcomes: '
At the completion of this course, students should be able to-

€01 | Make use of finite element method " solve sxmple problems frorn
Structural & Dynamic domain, ~ ¢ 7 : L

CO2 | Develop the concept of various elements and thelr characteustlcs

| €03 - | Create element and orlobal stlffness dlsplacement and force matnces for ED and ZD FEA |
| Problems.. | L -

- Mar;pﬁiﬁg" of_ Cqufse outcomes (CO.é) w1thProgram Outcomes (P

| COS: ' Apply thie ﬁnlte element analys1s usmg avallable commerclal FEA tools ——

| Course_ -
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Ao ' : J abalpur Engineering College, Jabalpur (M.P)

Lol S I’ROGRAMME B.E. Mechanical Engmeermg (VII-Semester) CBGS
[ Credits: 4 Electlve IV (&) ME—'TOOS ] Renewable Energy | . L 3, T 1 P:0 ‘ J
Course Objectwe ' '

1. Understanding the solar rad1at:on its, measurmg mstrument Solar therrnal eonversmn techmques end_
Principle of photoveltaic conversion of solar energy. - - | SR : : '
2. Understanding theWind energy conversmn prmmples Power torque and'speed charactenst]es, power curve
- -of wind tirbine. - DR
h 3. Understanding the Biomass conversxon youites: blechemlcal ehemlcal and thermochemleal
' ' Biochemical ¢onversion of ‘momass to- energy: anaerobxc dxgestmn, blocas produetion mechamsm :
; technology, types of digesters, des1gn ‘of biogas plants, o :
4, ‘Understanding the Principle of ocean thermal energy conversmn system, ocean thermal power plants
o Prmclp}es of ocean wave energy and Tidal energy eonversmn S i
5. Understandmg the Origin of geothermal resoul ces, Hydrogen Energyand Fuel Cells

Course Content

UNIT—I Solar Radlatlon Extra—terresmal and terrestnal rad1at1on measunng ‘fnstrument,
radiationmeasurement and predlcttons Solar thermal conversion: ‘Basics, Flat plate collectors-liquid
and air type. Theory of flat plate collectors, selective. coating, advanced collectors, Concentrators:

- optical design of concentrators, “solar water. heater,  solar clryers, solar stills, solar: cooting: and
refrigeration. Solar photovoltaic: Prineiple of photovolta1c conversion of solar energy, Technology: for -
fabrication ofphotovoltmc dev1ees Apphcatmns of solar cells m PV generatlon systems Orgamc PV
eells ' : - S -

UNIT—II Wind energy eharaetenstxes and measurement Metrology of wmd speed *adlstrlbutmn "
-wmdspeed statistics, Weibnll, Rayleigh and Norimal d1str1but1on, Measurement of wind datd, Energy
estimation of wind regimes; ‘Wind Energy Conversmn Wind' energy conversion pr 1nctples - General
introduction; Types and classification of WECS Powet, torque and speed characteristics; potwer curve-' -
of wmd turbme capaelty faetor matehmg wmd turbme Wiﬂ’l wmd reglmes Appheatton of wmd energy '

UNIT-III Productlon of bxomass, photosynthesw-CZﬁ & C4 plants on btomass prodnetlon :
Biomassresources assessment Co?  fixation . -potential  of - blemass ‘Classification ‘of - biommass;
Physicochemical eharaetemstws of blomass as fuel Blomass conversmn rontes btechermcal chemlcal '
.and thermochemical : :
B1oehemteai conversion of bwmass to energy a.naerob:e d1gest10n, blogas productlon meehamsm
technology, types of digestets, design of biogas plants, mstallatxon operatton and mamtenanee of baogas
plants, biogas plant manute-utilization. and manure values. .- -
Biomass Gasification: Different types power generatton from gas1ﬁeatton, eost beneﬁt analyszs of ‘
power generat1on by gastﬁcanen '

UNIT v Hydropower Systems Ove:v1ew of micro, mini. and . small hydro system,' -
hydrology,Elements of turbine; Assessment of hydro power; selection and design criteria of turbines; -
site selection and civil works; speed and voltage regulation; Tnvestment issue load management and
tariff collection; Distribution and marketing. issues. Ocean Energy Ocean energy resourges, ocean"
energy routs; Principle of ocean thermal energy conversion system ocean thermal power plants .
Principles of ocean wave energy and Ttdal eergy | conversiofi.

UNIT-V Geothermal energy: Orlgln of geotherma} resources, type of geothermal energy deposits,
‘siteselection geotherma] power -plants; . 'Hydrogen Energy: Hydrogen as a “source - of energy,
Hydrogenproduction and storage. Fuel Cells: Types of fuel cell fuel cell system .and sub- syste ;
Pr1nc1p1e of working, basic thermodynamms

T e
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' Course

Evaluaﬁon ‘ o
Evaluahon will be contmuous and integral part of the class as well as through external assessment.

References o ' ' : : o
- Kothari, S1nga§&Ra3an Renewable Energy Sources and Emergmc Technolog1es, PHI Learn

Khan, B H, Non Conventional Energy, TMH.

~ Sukhatme and Nayak, Solar Energy, Prmciples of Thermal Collecuon and Storage TMH

- Tiwai and Ghosal, Renewable Energy Resources; basic principle & application, NarosaPubI

. Kotegwara Rao, Energy Resources, Conventional & Non-Conventional, BSP Publication. -
‘Chetan Singh Solanki, Solar Photovoltaics: Fundamental, technologles and: Apphcatlon PHI L
- AbhasiTanseem and Abbasi SA; Renewable Energy Sources; PHI Learning , E
- Ravindranath NH and Hall DO, Biomass, Energy-and Environment, Oxford Umversrty Press

. Duffie and Beckman, Solar Engmeerlng of Thermal Process, Wlley SRR

- leolal Khaﬂchenko Green Power; Tech Book: Intemat:onal )

_ Tester, Sustainable Energy-Choosing Among Options; PHI Learnmg R

. -Godfrey Boyle Renewable Energy Power for g sustamable futule Oxford OUP

Outcomes

Atthe completlon of this course u‘cucl\.n’ts shouid be able to

Mappmg of Course outcomes (C()s) w1th Program 0utcomes (POs)

3 €ol - C.Clasmfysolar energy convers1on systems ancl apphcations s
€02 | Selection and estimation of the Wirid energy potenﬁal of site and turbmes L
" CO3 - Explain assessment of hydro power and Tidal energy conversion. o

. C-'O4.- Analyzegeothermal energy, Hydrogenproductlon and storage and Fuel ceil

k3 Y
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