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RTM Nagpur University-Mechanical Engineering

r B. Tech. 7" Semester
| Eleetive — L11: Mechatronies (BTME701T)
|_ Syllabus {Theory)
b
i Maximum Marks | Exam
HOOE £ Waaler | Duratio
Semester Course Title (Subjoet) Continua | Univer ;
o 1 sity | Total | n(Hrs)
L T [ :
Asgpssme | Exami
nt
VIl Mechatronics k| | 3 ki 70 100 3
! | | |

8r. | Course Objective
No. | The objective of this course is—

1 |0 understand key elements of mechaironics systems, to identily various inputs and output devices in |
an automated systom

i
2 | W0 understand and draw ladder diagrams, w understand interfacing of input and output devices, to

Ll awarcness about actusting systems, microprocessors & microcontraller I
3 | 0 understand the working of mechatronics systems & shall acquire the insight to build the
mechatronics systems,
Course Outcomes

After successiul completion of this course the studen; will be able to:

CO1 | Identif ¢ and elements of mechatronics design process and types of control svstem
CO2 | Study various actuating systems of mechatronic applications A
Co3 I:!r.:ntiﬁ'. syslem interfacing requirements and data acquisition wsing signal conditioning and signal
processing technigues
CO4 | Study digital logic for development of MICIOpProcessar

|_ cos | Development of ladder diagram and programming using PLC for interfacing between hardware and

software,

SYLLARUS f

Contents | No of hours

Uit 1 7

Sensors and Transducers- Types and its Application, Scope and Elements of Mechatronics,

Mechatronics design process, Measurement system, Requirements and types of comr]

systems, feedback principle, Basic elements of feedback control Bystems, Classification of
feedback contral system, Example of any one Mechatronics Systems in detail

L |
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Umit 11 7 —|
Electrical Actuating Systems: sechanical swilches and relays, solenoids, state switches-
solenoids, DC Servomotors, Stepper motor, Induction Motors, speed control, pulse four-
quadrant servy drives, Pulse width modulation (FWh) frequency drive, vector drive
Preumatics & Hydraulic Actuating Systems: Preumatics & Hydraulic Systems, directional
coptrol valves) pressure control valves, SCTYVO and pmpcnrti:mﬂi coptrol valves, Process contral
valves, cylinder sequencing and cascade control, rotary actuators, [dentifications of graphical

symhbols for Pacumate and Hydraulic cireuits.

Unit 111 7
/O hardware and Software at the Microprocessor:

Level and computation, /O operations, Data width, interfacmg requirement, Buffers,
Handehaking, Polling and imterrupi, Digital commumication, Parallel communication, Serial
communication, Peripheral -aterface device (PIA), Analogue interfacing, Analogus Lo Digital
and Digital to Analogu Conversion: Introduction 1o digital signal processing (DSP), Data flow
in DSPs, Block diagrams and typical layouts, Componenis of intereonnections and Impedance
sMatching: lmpedance chatacteristics, Cascade connection of devices, Impedance matching in
mechanical systems, sterfacing microcontroller output with actuators.

Interfacing Motor Drives: Drives units- DC drives, Variable frequency drives (VFD), Scalar
and Vector drives, Stepper motor driver and controller

DAQs: Data pcquisition Systeims (DAQS), data logEers, Supervisory contrel and data
acquisiion (SCADA), Funmirmli.i:.r,{.,“mnmunin:atk:nn methods, applications, development,
| evaluation and benefits of SCADA.

Unit IV B
Digital logic: Number system, Logic gates, Boolean algebra, Kamaugh map, Applications of
gates, Sequentil logic.

Introduction — Components of Microprocessors, Number systems, arithmetic operations on
binary numbers, 8-bi, 16-hit, 32-bit microprocessons

3085 Microprocessor: Pin confipurations of 8083, architecture of the execution unil, mCmoOTY
segmentation M 085, architecture of bus interface umt of 8083, bullding of microprocessor
| subsystems

Unit ¥V T
Programmable Logic Controller: [ntroduction to PLCs, Basgic structure of PLC, Principle of
| operation, mput and output processing, PLC programming Language, ladder diagram, ladder
diagrams circuits, simer counters, intemnal relays, master control, jump control, shift registers,
data handling, and manipuial jons, analogue input and output, salection of PLC for application.
Application of PLC control: Extending and retracting a pneumatic piston using latches,
cantrol of twe pRoumatic pistons, control of process moLoT, control of vibrating machine,
control of process tank, control of conveyer motor ¢ic.

References:

Text Books Reenmmended:

1. Mechatronics - Intepgrated Mechanical Electronics System, K.F. Ramachandran, Wiley India Pvt. Lid
New Dellu : :

7 Mechatronics & MiCTOprocEssaTs, K P. Ramachandran, Wiley India Pvt. Ltd., New Delhi.

3. Programmable Logic Controllers, John W Webb and Ronald A Reis, Prentice Hall, Inc., 1999.

4 Mechatronics, Bolton W, Peatson Education, Second Edition, 19949,

5. Pneumatic Application, Kemprath Reihe, Wemer Depper and Karl Soll, Vogel Buch Verlag Wurzbutg,
1987. .

6. An Introduction to MEMS Engincering, Madim Maluf & Kirt Willams.

1. RF MEMS & their Applications, Vardhan, Willey [ndia Pvt. Lxd.

| §, MEMS: Introduction and Fundamentals, Mohamed gad-el-hak, CRC Press, 2nd ed. e
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Reference Books Recommended: '
1. Precumatic Application, Wemer Dreppert and Kurt Stoll, Kemprath Reihe, Vovel

Verlag , Wurzburg, 1976

2. Pneumatic Tips, Festo K G, Festo, Germany, 1987,

3. Mechatronics, N. P, Mahalik, Mc Graw-Hill Education.

4. Mechatronic Systems Fundamentals, Rolf Isermann, Springer, 2003

5. Mechatronics: Introduction, Robert H Bishop, Taylor and Francis, 2006,

L6 Mechatronics System Desien, D, Shetty, Cengage Learning {Indian Ed.}

RTM Nagpur University-Mechanical Engineering
B.Tech, 7" Semester
Elective ~ ITI: Mechatronics (BTMETOIP)
Syllabus (Practical)

Hours ¢ Maximum Marks |
Semester A Eﬂ“n:: Werk Credits |
Title(Subject) <
: L J TI P Continual Liniversity Tintal
Assessment _Examination
Ll Mechatronles Lab 2 i 25 25 S0

Course Oulcomes

After successful completion of this course the stedent will be able o

CO1 | Identify and explain various solid state slectronic devices, sensors and actuators,

€02 | Describe and demonstrate the conversion of signal from Analog to digital and vice versa.

CO3 | Implement Indder logic programming using PLC to develop various mechatronics applications

cog | Interpret and demonstrate various clectro-pneumatic and electro-hydraulic systems using praphical
symbols and circuit diagram

COS | Identify and explain various solid state electronic devices, sensors and actuators,

List of Practical's |

ol _ List of Practical’s

O | Identification & study of solid state electronic devices,

02 | Identification, study & demonstration of different sensors.

03 | Identification, study & demonstration of different actuators.

04 | Demonstration of working of various digital to analog and analog to digital Converters,

03 | Development of ladder diagram, programming using PLC for any of the following.

a) Motor start and stop by using two different sensors.

b} Simulation of a pedestrian traffic controller,

TS

¢} Simulation of four road junction traffe controller.

d) Lift s'crc;vamr contral,

c) Washing machine contral.

Ve

f) Tank fevel control




g} Soft drink vending machine control

h) Amy other suitable application.

06 | 5. Trace, interprel and demonsirais working of electzo PREUTTELE SYSICTS-

07 | &. Trace, interpret and demonstrate warking of clectro hydraulic sysiems.

05 | 7. Demonstration of vibration measurement system using data acquisition system and LabVIEW
softwarc.

Supgested References:

Text Books Riizmmmudrd:

1. Mechatronics - Integrated nechanical Electronics Sysiem, K.P. Ramachandran, Wiley India Pvi. Etd.
Mew Delli

1. Mechatronics & MicroproCREsOLE, ¥ P Ramachandran, Wiley India Pvi. Ltd., New Delhi.

3, Programmable Logic Cantrollers, John W Webb and Ronald A Reis, Prentice Hall, Inc., 1999.

4 Mechatronics, Bolion W, Prarson Education, Second Edition, 1999,

5. Pncumatic Application, Kemprath Reihe, Wemer Depper and Kurt Stoll, Vogel Buch Verlag Wurzbulg,
1987,

6. An Introduction to MEMS Engincering, Nadim Mahf & Kirt Willams.

7 RF MEMS & their Applications, Vardhan, Willey [ndia Pvt. Ltd.

8. MEMS: Intreduction and Fundamentals, Mohamed gad-el-hak, CRC Press, 2nd ed,

Reforence Books Recommunded:
{ Prneumatic Application, Wemer Deppert and Kurt Stoll, Kemprath Reihe, Vovel
Verlag , Wur':burg. 1976,
2. Pm:umal.i:[l‘ ips, Festo K G, Festo, Germany, 1987.
3. Mechatronics, N. P. Mahalik, Me (iraw-Hill Education.
4. Mechatronic Systems Fundamentals, Rolf Isermann, Springer, 2003,
5. Mechatrenics: Introduction, Rohert H Bishop, Taylor and Francis, 2006,
5. Mechatronics System Design, D. Shetty, Cengage Learning (Indian Ed.) 3
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RTM Nagpur University-Mechanical Engineering
B.Tech. 7" Semester
Elective — 1I: Computer Aided Design
(BTMETOLT)
Syllabus (Theory)

Semester edi Confinual | Unive

Maximom Marks Exam

Howrs / Week | Cr TR

Course Title

Sulyjeci A
o LT P | Wt [miy | Tol | ;111.}
Exam

VI Computer Aided | 4 3 10 70 100 3

Design (EF- 111 ME)

&r.
Mo,

Course Dhjective
The objective of this course is—

Use of computer graphics and its analytical capacity for optimum design and solid
modeling of the mechanical components along with its analysis using fnite plement
method

Course Qutcomes

After successful completion of this course the student will be able to-

0l

To design graphic system by selecting appropriate input output devices for any graphical
applications. Also, develop a logic for various geometrical entitics used in modeling
software by giving appropriate mathematical treatment, put it into an algorithm and
comvert an algorithm into a computer program.

To develop a logic for various transformations on amy 21 & 3D peometric ubjE:n.‘.ts giving
appropriate mathematical treatment, put it into an algorithm and convert an algorithm into
i Computer program

To Explain the different geometric modeling techniques, synthetic curves & methods of
wssembly modeling. Also understand parametric representation of space curves and
surfaces.

To understand numcrical analysis technique called finite clement method and apply it on
one dimensional problem to determine various field variances,

Apply finite element method on truss and beams to determine various Fields variances
such as nodal displacement, reaction force, element stress ete,

V . |




SYLLABUS

: Canlanls Maal
| ' KU
Lnitl
Icraduston of CATY, featurzs af UATY aoftwae and Thoir ypooosion DHfterence
otween Conventional & CAD desipo and siiple algorithos fer B2 genaeion of] i

bt gooretre entities TR Jm, cirelz by nsing paracetos & TG M- PACECLTIC
pquations, Taeaduckion fo I wiewing, window and viowperd, ling c.ippime &
| polypon clinping {no wlgorbhmsl,
ke 1T

A0 transleroaation; & ransleion, Sealig. Foehict, Retlaction & Shear, Covoepl of
humopETCEE TEprCsTIalion & COOCateid: 0. irverse Teansfonfiation (ERuLelaion 1
ol enlily or Erapd paper)

10 Transhormason: Transstion, Scaling, Reemation about principle and arbiteary axis,
Bublootion abaat prnuipte and arbiiviry planc e,

Limie XTI :

Tochnigdes for Jeomeloe Moedsing: Wire Frapaz mudelirg, sorfase modeling. sulid
mﬂdnhné miethods, primiziee coeation fupetomy, comsiructive soid SoUTRELTY. B-
-coresentation dechnae, elt.

[arroduction L Analvic Curves, Syriatic Cures: Buericr corve, Cubic splife curve
and B-Spline cuzve Perametris tepresensation of surfccs

Assembly modeling: Representation, rueting conditiong, Tepresentalicn sl e,
penecalinn olassembly sequences and impartance of precedence dingr.

Eﬂit [

Finite Elernenl Anaiysis!

¢ne Dimensunal Probierm: Fandamsnal conceps af finite clement method, Plain
ccress wrad alrain, Finite Blement bedehing, Patantial Enetpy Approach, Calezkm #
Appraach, Coardizate wnd 3hape finctivo, Assembly af Global Srilfess Matox and
Toud Vostor, Properiies of StifTness Matrs, Finte Clement Eeuationy, Cuadratic
Srape Fonction, Temperaiu:e Bilecs, Torsian of a cireular shafl.

3

Unit ¥

Truss & Two Dimensional FRM: Planc truss probloms, Finite elzment racthud for
bermes: fntroducton, chemsel formulation, load wector, Soundary conditie:n, shear
farec and beaditg momen:, Beams o chagtic FLppan.

! Referencos:

Text Books Recommended:
y CaDCAM Thoooy 2nd Practice, Zeidlhrkamy, Tata MMeCraw Hill,

2, CADACAM, Principies and Applications, B.M. Bao, McGiaw Hilk

3, Computer Graphics in Mathematical Approaches, 2 Kotharl, U K Awari, B DShrimankat&
A B Bhende, Now Age Lniatnakiandl,

4. Compater Aided design and banu fwcsuring, Lalit Maravan, Ragde3arcar, FHI pubs.

= [niroduction 1o Fioile BElemetis in Enginecting, Chandrupatls T. B pr] Belegunda ALk,
i Prentice Hall India.

&, Finite Element Mathod with spplicatina in Frgincering, .M. Desai, T.I, Thho,

A H. Shah, Pearson publicalicen.

T, Optimization: Theory and Praclic

oxhi B, Maresa Pubticatiots,




Reference Boolks Recommended:

1. Computer Graphics, D. Hearn & M.P. Baker, Pearson f
2, Computer Graphics, §. Harrington, MeGraw Hill i
3. Computer Control of Manufacturing Systems, YoramKoren, McGraw Hill

4. Fst Course in the Finite Element Method, Deryl Logan, Cenpage Learning.

3. Mathematical Elements for Computer Graphics, Dravid F Rogers, J. Alan Adams,
McGraw Hill

6. Schaum’s Outline Series: Theory & Problems of Computer Graphics, Roy A.
Plastock, Gordon Kalley, McGraw Hill.

7. Computer Graphics & Product Modeling for CAD / CAM. 8.5, Pandey, Naroza publication.
8, Optimum Design of Mechanical Elements, R. C. Johnson, John Wiley & Sans,

8 \



RTM Nagpur University-Mechan ical Engineering
B.Tech. T" Semester

Elective — I1: Computer Aided Design

{(BTMETI1F)
Syllabus (Practical)
|
r | = Hours / Maximum Marks
pesien HUrSE Week :
1 Credits
Title(Subject) Conlinual University
Assessment Examination
Computer Aided
Vil Design (L1- 111 ] l 2 1 25 25 Al
= ME) 1 |
Course Ouienmes

After succossful completion of this course the student will

b able o

Col

Write logic in the form ef an algorithm to construct
computer program for the same.

geometric entities and gencraie a

Develop finite eleme
col hftmdﬂ:j' conditions,
1]

ot model of a

n engincering problem, apply loading conditions and
and solve it for analysis of its performance in simulated condition

sing Analysis software
C03 | Write computer program for
Generate 2-D and 3-1 geometrl

20 and 3D Transformation on an object.

- model of Enginecring object using construction and

ANSYS, NASTRAN, ABAQUS,

ol modifying commands using CAD software.

=%
Sr List of Practicals
Hu:ﬁ Minimum Six Practicals on the standard CAE packages like HYPERWORKS,

or any other relevant software or freeware

01| 2-D Geometric modeling of
add, subtract and PAN, 200

an Engincering ahject, demonstrating Boolean operations like
M, ROTATE commands

cothmands.

a2 | 3-D Geometrie Modeling

of an Enginecring object, demonstrating extrude, revolve and loft

CAD software,

{13 | Geperation of at least Lwa simple

solid models showing geometrc propertics using any

04 | Generation of any Assembly model along with animation,

05 | Static structural analysis using 1-D bar chemc

nt by standard FE package.

06 | Static structural analysis using

D truss clement by standard FE package.

o7 | Static structural analysis using beam ele

ment by standerd FE package.

08 | Programs for generation ofentities Il

ke Line, Circle, Ellipse using Bressenham’ salgorithms.

|_IJ'€J Programs for 2-D & 3-D transformations.
1




L0

Generation of Bezier curve in CAD sofiware using parametric equation,

Generation of cubic spline curve in CAD software using paramciric equation.

Suggested References:

[. CADICAM Theory and Practice, ZeidTbrham, Tata MeGraw Hill.

2. Introduction to Finite Elements in Engineering, Chandrupatla T. R and Belegunda A.D.,

Prentice Hall India
3. Optimum Design of Mechanical Elements, R. C. Johnsen, John Wilcy & Sans,

i
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i RTM MNagpur University-Mechanical Engineering |

= B.Tech. 7™ Semester
Flective — I11: Advancements in Automabile Engineering (BTMET01T)
L Syllabus {Theory)
Maximum Marks E
Hours | Week n;:“]
Cre | Contin | Univer ity
S-EI'[II'.'!tIET purse Title {Subject} dits B sity o m (Hre])
L T P Azsess Exami
ment nation
Advoseements in
A
Vi Sima gl =bom |0 | 100 3
| Engincering
| ]
Sr. Course Objective
| Mo The ohjective of this course are—

i To Fnow abowt autamebile history and its devclopment and to snake fhe sludents conversant with

fundarventals of automobale systemns
5 To famiisrize siudents with the pawer ransmiszion, brakes, stecring and SuSpeHSion SYSems used n

guscnobike.
3 To understand the emergang frends 10 alectric vehicles, Hybeid vehicles, fud cell vehicles and vehicle

niaintenance
4 To tnake the students conversant with Automobile Safety Consmerations Electrical Systemsand Modem

Dievelopments o Antommobiles

Course Duloomes

fer suteesstul completion of this Course the student will e able to:

Classify and idonuly the mam compoaents of putomobile. Explain the constraction and working of 1 C.
Engine, fuel supply systems, cooling svatoms and lubricahon Systems used in avtomabile
st the  functions  of Tifferent types of sutomobile Clutchcs and gear boxes and their
COz lications Explamn the working of Hransmission system, i componcals such as prapeller shaft, drives,
differential and nxbes.
Diescribe the warking of different slotring SySlens, steering gear boxes and suspeosion Fystems. Identify
C03 | the different componeis of steering, suspension and brake sysiem with theis comparisons amd
ppplications,
Demonsirate the impartance of safiety cansiderations io amomohiles and sutline the reoent technological
C04 | development in autesnotve safery. Deseribe the aamabile maiatenanee, Trouble shooting, service
procedures, Overhauling and Engine fume Up-

Explain the working of Floctree Car, Hybrid Blectrie encies and Fuel cell vehicles, Describe the
05 impartance of Alternativie EHECEy yourees, Vehicle Pollution morms and different methods of pollution
attrol

|
Syllabus- Elective — ITT: Advancements in Automobile Engineering (BTMETOT)
] .

Contents Mo of hours
Umit 1= 7
Introduction to Awtemobile, Chassis and Frame: Layodt of chossis and its main components.
Typees of frames, convenrtional Frsnes and umitized chiassis, articubstod and rigid vehiches,
power Plant: Constructional featurcs af different types of Cngincs usedl in metomeniles, Fuel supply

| swilems. cooling sysiems, jubricntion syS1emE.




LUlmie 11 ]
Transmission svstem:

Clutch: Necessity, function and requirements of a eluteh, Types of Clutches, centrifugal clusch,
gingle smvd mukti plate cleich, fuid eluich.

Gear Box: Necessity of tramsmission, principle, types of transmission, sliding mesh, constant mesh,
symehiromicsh, transfer gear box and gear selector mechanism. Torque converter, seminutomatic and
autarmatic transmission,

Propeller shafl, universal joint, Hotehkiss drive, torque wbe drive. Differential — Need and types. Rear f
_uxles and Fromt axles !

Lmie 11 i B
Brakes, Steering systems and Suspension system:

Brakes: Need & types. mechanical, hydraulic & pneumatic beakes, electrical brakes, enpgine exhaust
beakes, drum and dise brakes, comparison and details of campanents , ABS system

Steering System: principle of steering. center point stecring, steering linkages, steering gearelry,
wheel alignment, wheel balancing and electronic power steering,

Suspension systems: Function of different springs, conventional suspension, Tnde i
suspension, Telescopic shock absorber, linked suspension and pneumatic suspension syatem. !
Uniz 1% 7

Automobile Safety Considerations and Modern Developments in Autamobiles: Requirements of
automobele body, Vehicle Safery, Nocessity, active and passive safery, Restroin Systerns (seatbedts),
Air Bags, erash worthiness. Recent advances i automobiles sach as Active suspension, collision
avoidance, intelligent lighting, latelligent highway system. navigational aids, Automntic Craise
Contred and Parking Assistance system.

Undt v 3
Introduction to Hybrid Electric Viehicles (HEV): History of HEV, Modern day HEV, what arel

HEV? Working of HEV, Brief Description of Major ecmponents in an HEV, Degree of Hyb;idiz.atinn! 1
in HEV, AdvaniagesDisadvintages. HEV Power-train, Technologics used for Increasing Energy
Efficicncy in HEV, Regencrative braking system/KERS, Start-Stop eystem,

Reeent Advancement in Avtomobile: Eleciric vehicles, components of BV, EV Batlcries. EV
Chargers, EV controllers, Hybeld vehicles, types of hybirid and Fusel cell vehicles,

References:
Text Books Recommend ed:

l. Automobile Engineering Vol I & II, Kirpal Singh, Standard Publishers, Delhi.

2. Automobile Engineering by R.K Rajput, Laxmi Publications, New Delhi.

3. Automobile Engineering by R.B. Gupta, Satya Prashan, New Delhi.

4. Course in Automobile Engineering by Sharma R. P, DhanpatRai and Sons, New Delhi
5. Basic Automobile Engineering by C P Nakra, DhanptRai and co. Ltd, New Delhi

Reference Books Recommended:
L. Automotive Mechanic by William Crouse and Donald Anglin, Tata McGraw Hill, New
Delh. 7
2. Vehicle and Engine Technology by Heinz Heisler, Arnold, London.
Automotive Engines by Srinivasan 8., Tata MeGraw Hill, New Delhi. _
Automohile engineering by Dr. V. M. Domkundwar, DhanptRai and co. Ltd, New Delhi

s
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RT™M Nagpur University-Mechanical Engineering
B.Tech. 7" Semester
Elective - 11I: Advancements in Automobile Eng;lneenng Lab (BTMETOLF)
| Syllabus (Practical)

Semesier

Maoximum Marks
Hours ! Credit

Course Week 5 Continual Universaty

: tal
Title{Subject) Assessment Examination i

Advancements
in Automaobile

VII Engineering - | -2 I 25 25 S

Course Cratcomes

A fher sucoessful completion of this coarse the student will be able te:

Muke students understané the basic coneepls, requirement and working of various components of
antomihele:

Make stodents understand the assembling and disnssembling procedure of Engincclutch,brakes and the
process of wheel alignimens, balancing and battery testing

Erale sadents 1o uwnderstand and identify components of transmission system, brakes, steering and
SUSPRREION SySLems.

Aoware students phout automotive ebectronics and recent technologicsused in automebiles.

Avware shudents about the importance of safety considerations in automohiles, sutemeobile maintenance and
cverhiauling

List of Practicals (Out of given list any Eight practicals to be performed)

Br.
Mo

List of Practical’s

1]

To prepere a teport on vaslt 1o automobile enpincering industry’ servies center [/ any mdustry related 1o
autcenobile compoicnts of sy31cms,

e

Demonstration and stedy of Chassis layout and frame used in amy o nutemihile.

HE

Ta aszembie and disassemble of single or mult cylinder engine and pientify its componenis

Toassemble and disnszemble multi plate clutch

0%

To ussemble and dissssemble mechanical brukes and identify its components.

]

To identify hattery condition using batiery tester and its restoration

o7

To prepare 2 repart on process of wheel alignment and balancing

Demonsiration and snudy of air fuspension \ysicm, Identify its components and study abowt the funcsions of
cach componenis,

\/ &




09 | Demonsization and study of different types of steering systems i
]

10 | Siudy of heating, ventilation and air conditioning syslem in a given car |

11 | To prepare a report on pre-delivery inspection (PDI).free service scheduale of a Carwath checklist of work to be
carmied in PDL 1%2™ and 3%free sorvice

12 | Desuil study of electric vehicle, dentify irs components and study about the functions of each components.

Sugrested Referconoes:

1. Basic Autemobile Engincering by C P Nakra, Dhanpat Rai and co. Lid, New Delhi .
Automobile Engineering Practicals by C P Nakra, Dhanpat Raiand co. Ltd, New Delhi
Automobile Engineering Vol [ & II by Kirpal singh, Standard Publishers, Delha
Automobile engincering Vol [ and I1 by P8, Gill, §. K. Kataria and sons, New delhi,

oo
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KN Nagpur University-Mechanical Engineering
B.Tech. 7" Semester
Flective — 1112 Compataitonal Fluid Thynamics (BIMETOLT)

Sylabus (Theury) B
! T B
Hours! Week  orp M aximnn MMarks I}E‘.u;an
Semester Cgurse Tille (Subjesr) U Y Continn | Unlver aratiu
) duts | . Tutal | {l[rs.}
LT F 1] siky .
Assessm | Fxsil
1
| Crgppaations! Fluid
¥l . TI¥nunuics | A a 0 0 140 n3
L | | I |
| 8r. | Courg:  Yhjective
Mo The vlyjechive of this eounrse iv—
1| Tompart tmowlodae anthe fndienental ek of compusatianal methcds wied i the ticld

of Fradd Fiew and beal trensfst.

af hepndary condivions, equatiz:s [ tu-huy et 1o snd toranlect hiecric tog ey

7 Todhoesic in detail 112 bpos of govemine papdtions and el nucthods of soldonsk, Lrpcs

q | Tu diseuss FDM ard Fyhd ane cheir applicanons 1 ihe Leld of diffusion, cniecctian -

diffsonn and Muw figd problems.
‘ LT R T ]

e +ecocssfil complotion of this cowigs the studens weill b abie ok

CO1 | Intecpret the puverning vyuatians of Rz Thveie dler, ege maoefer 8 theiv uppligations

CO | org ieal romsfer prublems.

[Chonae metzods and wnidvsis teclmiqes used 11 voampatetional suiutions of fu:d mechanizs

[ rey3  Fsplain the inkeractian 07 physiviab processes iwnd Aumence! sechmgues.

L4

trapsior arokleues

Develey mathematicel model ad wrine atearifhins for the differens (Quid e and gt

CO3 | Apply Braiee differenocs am] T e voliumz teehniqe.

SY LLABUS - Elective — Lil: Computatioral Fluid Dvaamics
Cantet: Ko of
L bipdrs
Ilnit 1 ni
| Caovgriog Louancos and Burenilary Candiliong: Jasics of ponzputauonih Auic dynauniss. |
i G‘-:.wnrniqg equatinua of Moid duhamics — Conlimeity, Boentaom and Low gy 2] s, |
Chemzcul spocics ITERROTE —Physival boumdary sazditons, Tirms-wveraged couations Do
| Tohwlenl Flaw, Tutleizm Eineic sregy Eiuetwns. Wathematicel Lehawen at PIEs I
an CFR - ¥lliptic, Facabolic ind Hyperholic coquaninns.
|

Lomid 11
Farele Mifferanee Methol, Derivation of Frite differeree oquations. Sweple Methods,
| ¢3mmezal Methugs for fingr and sueond epder aceurasy. salarion muthedds [or Gaite differenze

vonatins, Lilbplic cealings [baarive selutwa Methads | Parubalic cawiliena |, Explicil

i amd Tialicil sehomes | Exargled problens vn cllipts and parabnlic eswanions.

N/ Ok



Llmi 111 a7
Finite Volume Method (FVM) For Diffusion: Finite volume formulation for steady statc
One, Two and Three -dimensionsl diffusion problems, One dimensional unsteady heat
conduction through Explicit, Crank —Nicolson and fully implicit schemes.

Linit I'V 17
Finite Volume Method For Convection Diffusion: Steady one.dimensional convection and
diffusion, Central, upwind diffesencing schemes-properties of discretization schemes,
Conservativeness, Boundedness, Trasnportiveness, Hybrid, Power-law, QUICK Schomes,

Unit ¥ 08
Calculation Flow Field By FVM: Representation of the pressure pradient term and
continuity equation —Staggered grid - Momentum equations — Pressure and Velocity
corrections — Pressure Correstion equation, SIMPLE alporithm and its variants. Turbulenge
maodels, mixing length model, Two equation (k=€) models -High and low Revnolds
fumber models,

Relerences:

Text Boaks Recommended:

1. Computer Simulation of Flow and Heat Tronster, Ghoshdastidar , P. 8., Tata McGraw Hill
PublishingCompany Lid.

2. An Introduction to Computational Fluid Dynamics, The finite volume Method, Versteeg, H. K., &
Malalasekera, W., Pearson Education, Lid, ' f
Reference Books Recommended; i

1. Numerical Heat Transfer and Fluid Flow, Fatatkar, 8.V, Hamisphere Publishing Corpaoratiar,

2. Computational Fluid Flow and Heat Transfer, Muralidhar, K. Sundararajan T, Narosa

PublishingHouse, New Delhi




| RTM N-agpur University-Mechanical Engineering

z B.Tech. 7" Semester
¥ Elective — II: Computational Fluid Dynamics Lab (BTMETOLF)
Syllabus (Practical) :
Howurs ¢/ Maximum Marks =
Course Week Crodit
SEMEEtES Title(Subject} 5 Continual University
L(T|F ; Total
Assessment Examination
¥iI Computational -2 1 25 25 50
Fluid Dynamics B
Course Ountcomes
After successtul completion of this course the student will be able to:
coOt | Explainthe Frdamentals of fuid flow and thermal simulaticas.
Seloct different boundary canditions, mesh generation rechniques to simulate fiuid flow and thertnal
coz
problem.

Colve fluid flow and thermal anakysis propiems usimg commercial software package for different goomelry

and canfipurations,

To analyze the results obained using postprocessng L make peaningful inferences.

Co4
List of Practical
SEF List of Practical
M. :
| 01 | Flow Analysis aver an Airfail
02 | Investigate the convective heat wansfier characteristics mside a pipe with 2 know fluid flow
rafe and temperature difference.
03 | Study the flow hehavior and pressure Hatribution in a convergent-divergent noszle 1o

anderstand the principles of supersonic flow.

04

Simulate the flow around a cylinder and examine the formation of vortex shedding and its
effects on drag and lifi forces.

03

Evahuate the mixing performance and residence time distribtion in a stirred tank reactor
under different impeller configurations and rotational specds.

Simulate the aerodynamic behavior of a simplified car model 10 analyze drag and Hift
foreces, and identify regions of flow separation.

07

Investigate the heat tansfer characteristics and flow patterns in a rectangular
enclogure with differentially heated walls, considering natural COTvEChI.

08

Amnalyze the flow rate measurement accuracy of a ventunmeter by evaluating the pressure drop
across the device and correlating it with the knowm flow roles.

Study the pressure drop and flow charseteristics in o pipe bend to anzlyze the cffecis of
cupvature and investigale secondary florw patterns.,

10

Aial;-.-zc the heat transfer performance and offectivencss of a fnned heat exchangee
dekign by considering varions fin geometries and flow rales.

(VARNY



RTM Nagpur University-Mechanical Engineering i
* B.Tech. 7" Semester
Energy Conversion 1T (BTMET02T)
Syllabus (Theory)

] Maximum Marks Exam
Hours [ Week Cre Duratio
Semester Course Title (Subject) Continua | Univer
: dits I sity Total | n(Hrs.}
P
= T Assessme | Exami
ot
¥II Energy Conversion-I11 | 3 i i 3 30 7 100 3
Sr. Course Objective
No. The objective of this course is— f

i This course is designed to learn and understand the gus turbine and jet propulsion systems and its
applications. Also, provides the fundamental knowledge of other non-conventional encrgy sources.

It will help the students to analyze the s turbine and jer propulsion system based on varicd aperating
cotditions.

3 To impart the knowledge and develop the logic to prepare the hydraulic and pneumatic circuits according to
industrinl requirements.

4 It provides a basic knowledge of solar energy and its application.

5 It aims to generate the interest in thermal power systems.

Conrse Cuteomes

After successiful completion of this course the student will be able 1o i

CO1 | Students will be able to analyze the gas turbine and jet propulsion system on varied operating conditions.

Students will be able 10 recognize the hydraulic pumps ahd valves and can able to logically desizn the
hydraulic circuit.

Students. will be able to recognize the air compressors and pneumatic control valves and can ebic 1o logically
design the pneumatic circuit.

CO4 | Studenis will be able to understand solar power and fuure apportunitics in solar power systems,

€05 | Students will learn the basics of vanious non-conventional energy sources and thewr applications,

' rd B

Y



SYLLABUS- Energy Conversion-III

Contenls
|

Mo of howrs

Unit 1 i

oz Turbine: i‘mrnduuﬁm {0 Gas Turbine, Classtfication of Gas turbine, Open cycle and closed cycle
gas furbine, effect of mter-coolmg, reheating & repencration, fuch-air ralio, combustion efficiency.
perfurtnance calculation. ( Analytival treatment necded)

Jet Propulsion: Principles & working of turbajet, turbo-prop, Ramjet & pulse jet, simple turbojet cycle:
Mo Anabytical Treatment)

07

Unit I

Hydraulic systems: Hydraulic systems: Introduction, cssential elements of a hydraulic systen: Pumgs,

actuators, directional control valves, pressurc control valves, flow control valves, accumulators. Basic
hydraulic cireuits - Meter in & Meter out, Bleed off, Regenerative, Pressing and Parallel et

07

Unit Il

various Compressors used in pnesmatic system, Bir preparatory unit, poeurmstic valves [Seat type and
spool type valve, Time delay valve, Quick exhaust valve and Twin Pressure valvel, Various Pneurmatic
circails,

Pnenmatic mtﬁm: Principle of pneumatics, COMPArison with hydraulic power transmission. Study of

Non-Conventhonal Energy sourees: Introduction to wind encrgy, Working of wind generators &
MHI generator, Introduction 1o fuel cell.

Introduction to Biomass and Occan energy, open and closed eycle of OTEC, Geothcrmal and tidal
Energy. Applications of non-conventional energy.

Unit 1V 07
Solar Energy: Introduction, solar constant, speotral distribution of solar radiation, Selar radiation
geometry, solar angles, estimation of averape solar radiation, radiation on tilted surface, tilt factors,

| (Analytical treatinent needed)
Principle of solar energy colleetion, flat plate & concentrating collectors for water and air heating, solar
encrpy storage, solar pond, application of solar encriy for cooking, drying, solar photovoltaie system &

L applications.
Unit Vv o7

|_R.E:‘EI"EJ'I.EE!:
Text Books Recommiended:

& Non-Conventional Encrpy Storage, Ral G.D., Khantia publicatice.

7. Tndustrin} Hydraulics, John 1. Fippenger, Tata MeGraw Hill

B Ppeamathc Systems, 5. B Mujuendar, Tata MeCGrow Hill.

g Thermal Engineering, B K. Rajpput. Laxmi Publications.
Reference Books Recommended:

Solar Energy Fundamentals and Applications, Garg, H.F., Prakash [, Tata MeGrasr Hill.
Gins Turbined Jet Propulsion, Dubey & Khajuiys, Dhanpat Bai & Sons.

Rencwatde Ensrpy Sources und Emerging Tech., Kathari. PHL

Industrials of Hydraulic and proumatic systems by Sameer Sheikh.

Tl e
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RTM Nagpur University-Mechanical Engineering
B.Tech. 7" Semester
Open Elective — I1: Introduction to Electric Vehicles (BTMET03T)

Syllabus {Theory)
Maxim %3
I Hours / Week Cre Fwefi Djixr:]tnh}
Semester Course Title (Subject) Continusa | Univer
dits I i Tm‘l “{Hrﬂr]
sify Y
L= T P
Assessme | Exami |
(114
[atrodiuction to
VIl Electricehicles 3 - - 3 in 70 [ 3
Sr. Course Objective
Mo, The abjective of this course k—
: To Understand the basic principles, operation, various components and technology pertaining o Electric
Wehicles.
2 | Tokarn working of Electric Vehicle and influence of various components on performance of an EV.
3 To deliver and discuss the about architecure, vehicle dynamics, drive control systems, cnergy management
systems of an clectric vehicle {
Course Crafeoincs

After successful completion of this course the student will be able to:

CO1_ | Explain the basics of electric vehicles, their architecture, technologies and fundamentals
co2 | Imerpret the working of different electrical equipment in clectric vehicles
CO3 | Explain the usc of different energy storage systems used clectric vehicles, their control techniques.
o4 Understand the control and configurations of EV charging stations and know how of varioes enerEy
i nilEoment siratepics
cos | Yutling the policics and regulations for electric vehicles in global and Indian scenano
Syllabus Open Elective — II: Introduction to Electric Vehicles
Contents . | Mo of hours |
Unit 1

History of Automobiles, Constructional features of different tvpes of engines used in automobiles, | 07
Imroduction of Electric Vehicles, types of Electric Vehicles, Components of Electric ‘.-'.:hir:l:lz,
Comparéson with Internal combustion Engine: Technology, Benefits and Challenges, EV classification
and their electrification levels,

® WV



Umit 11

Lavout of chassis and main components of vehicles, Constructional aspects of Electric Vehicles. Busic | 08

comcepl of electric traction, introduction to various eleciric drive- train topolegies. Electric Drive and
condrodler: Principle and working of DC Moter Charscteristics and types of DC Motors, Overview
(Speed Torque Characteristics) of permanent magnet motor, BLDC metor. Induction matar,
Comparison of all motors,

L'miit TT1

Intraduction to energy storage requirements in elestric vehicles, buttery-based ¢nergy storage and its| 08

analysis, Fuel celi-based encrgy storage and its analysis, Hybridization of different energy slorape
devices, Enmg].rl storage systems used, Battery electrochemistry, battery design and construction,
charging and l:ﬁs;churglug: power density, Battery interfwces with motive sources,

Unit IV

[ntroduction to energy management strategies wsed electrie vehicles, elassification of different cnergy| 08

management strategics and comparison of different energy management strategics. © EV Charging
Technologies: Classification of different charging technology for EV charging station, introduction to
Grid-to-Vehicle, Vehicle to Grid (V2G) or Vehicle to Buildings (V2B) er Vehicle 1o Home (V2H)

OpeTations.

Unit ¥

Indian & Global Scenarios in Electric Vehicles: Technology Secenario, Market Scenario, Policies & | 03

Regutations, Payback & Commercial Modal, Palicics in India,

_f

References:

Text Books Recommended:
1. Igbal Hussein, Electric and Hybrid Vehicles: Design Fundamentals, CRC Press, 2003,
2. Jamses Larminie, John Lowry, Electric Vehicle Technalogy Explained, Wiley, 2003

Reference Books Recommended: -

[ Mehrdad Ehsani, Yied Gao, Sehastian E. Gay and Ali Emadi, “Modem Electric, Hiybrid Electric and Fuel

Wehicles; Fundamentals, Theory and Design®, CRC Press, 2004,

el

2. Chris Mi, M. Abul Masrur, David Wenzhong Gno, Hybrid Electric Vehicles: Principles and Applications with Practical

Perspectives, JTohn Wiley & Sons Ltd. | 2001

@LW




RTM Nagpur University-Mechanical Engineering
~ B.Tech. 7" Semester
Open Elective — I1: Waste management (BTMET03T)

Syllabus (Theory)
!
Hours / Week C Maximum Marks 1 Eu“‘]
Semester Course Title {Suh‘lﬁﬂ w Continua Vnlver Duratio
Sl : sty | Total | niHrs)
o W O ¥
Axsessme | Examl
nt
VI Waste management | 4 3 10 70 100 3
|
Sr. Course Objective
M, The objective of this course is—
1 To protect health, well being and environment through effective waste management techniques.,

To minimize the production of waste and to prevent pollution |

to reduce and reuse of waste

d | bW o

sife disposal of waste

Course Outcomes

After successtil completion of this course the student will be able to;

C01 | Understand different aspects of solid waste, its sources and effects on man and matenal cte,

co? Understand problems arriving in handling large amount of solid waste generated its collection and
Irarssportation, processing and will able able to design safe collection and disposal methods

co3 | Pesign methods and equipments for solid waste management 1o reduce its impact on environmeny,

c04 | Evaluate end Amalvee hazardous waste.

C05 | Design the appropriate disposal systems for hazardous wistes management,

SYLLABUS |

Confents J i

Mo oof hours

Unit I solid waste: Definition of solid wastes — types of solid wastes — Sources - Industrial,
mining, agricultural and domestic — Characteristics.

Solid waste Problems - impact on environmental health —

Concepts of waste reduction, recycling and reuse,

Waste characteristics, generation, colleetion, transport and disposal,

B

Unit HCOLLECTION, SEGREGATION AND TRANSPORT OF MUNICIPALSOLID
WASTES: :

Hundling and segregation of wastes at source. Collection and storage of municipal solid|
wastes; analysis of Collection systems. Transfer stations — labeling and handling of hazardous

WHsLCE, 3
@ Qéh/ :




UNIT IIT MUNICIPAL SOLID WASTE MANAGEMENT :
Salid waste processing technologies, Mechanical and thermal voluime reduction. Biological

and chemical tcchniques for coergy and other Tesource  roCOvVEry: COMmposting,
vermicomposting, termigradation, fermentation Regulatory aspects

OFf municipal sofid waste management. ;

UNIT IV HAZARDOUS WASTES:

Hazardous waste definition. Physical and biological routes of transport of hazardous
substances — sources and characterization categories and contrel, Sampling and analysis of
Liazardous wastes — analytical approach for hazardous waste characterization — proximate

analysis —survey ,

UNIT V HAZARDOUS WASTES MANAGEMENT:

Sources and characteristics: handling, collection, storage and transport, TSDF concept.
Hazardous waste treatment technologies - Physical, chemical and thermal treatment of]
haxardous waste.

Radioactive waste: Definition, Sources, Low level and high level radinactive wastes and their
management.

¥

References: '

Text Books He:&:mmdeﬂ:

1. Hazardous waste management Charles A. Wentz. Second edition 1995, MeGraw Hill
International.

2. Integrated solid waste management George Tchobanoglous, Hilary Theisen & Sammuel A,
Vigil.

3. Hazardous waste management by Prof. Anjaneyula.

4. Biomedical wagte management by Dr Vishal Bathma.

Relerence Books Recommended:

1. Environmental Sciences by Danicl B. Botkn and Edward A. Keller, Wiley student, 6th
adition- 2009, i

2 Standard handbook of Hazardous waste treatment and disposal by Harry M. Freeman,
MeGraw Hill 1997,

9 v



RETM Nagpur University-Mechankeal Engineering
B.Tech. 7 Semester
Open Elective = II: Finance and Cost Management (ETMET03T) }

Svllabus (Theary) i
Maximum Marks Exam
Hours £ Week Cre Duratho
Semester Course Title (Subject) Continua | Univer
dits 5 Tatal n{Hrs.)
] sily
L T P
Assessme | Exnmi
nt
Vil Fascraad Cost | 3 3 30 70 100 3
Management
Br, Course Objectives
N, The objective of this course Is— |,
1 To understand the concept of finance & cost management; various sources of generating the finance
and to understand the books of account & also about recent trends in management,
2 | To do break even anaiysis, decide equipment replacement policy, and take make or buy decision,
3 | Abilty to ap;lrcaa‘ﬁ'-e the :rn.pur!.smx of cost and management accounting, Understand the
applicability nfcash flow statement in business.

Course Ouicomes

After successful completion of this course the student will be able to:

c

Co2

.......... o T

[ sclect, classify, ﬂml}'ﬂ: and plan the sources of finance, types of capital, various elements of costs, cost
control and cvaluate equipment replacement policy, make or buy decisions,

develop and interpret books of Accounts, Trial Balanee, balance Shect, P& L account, cash flow statement in

Co3 Yo

incss
COd4 | evaluate and examine various Cost of Capital, opportunity cost of capital, Cost of different sources of finance
CO3 | cvaluate, select and determine vanous technigues of capital htrdgnt_muraﬁ!abiiit}- index.

SYLLABUS
Contents Mo of hours
Unit I Introduction To Financial Management - Concept of business finance, finance ¥
[unction, scope, organization, Goals & objectives of financial management, Time Value of
Maoney
Unit II Financial management: Sources of inance, financing organizations, types of capital, H

elements of costs & allocation of indircct expenscs, cost control, break even analysis,

cquipment replacement policy, make or buy analysis

Unit 1. Recording of transactions: Accounting Process, Journals, Cash Book, Ledger and

=]

Preparation of Trial Balance, Balance sheet, Profit & loss statement.

Unit IV: Cost of Capital - Concept, meaning, principles & importance, Opportunity Cost of 8

capital, Cost of different sources of finance, weighted average cost of capital & factors

affiecting cost of capital.

@\




Unit ¥ [nvestment Decision - Capital budgeting - Nature and significance, techniques of
capital budgeting- Pay Back Method, Accounting rate of return, Internal Rate of Return, et
Present Value and profitability index.

References:

- Text Books Recommended:

1. Financial Maftagement, Kuchal 8.C, Chaitamya Publishing House.
2. Financial Managemant by B P. Rustagi, Taxmarm's Publication

1. FinancialMamagementhyDr. P.C Tulsian, 5. Chand
4. FinancialManagementPrinciplesandPracticeby G SudarsanaReddy, HimalayaPublishingHouse
5. ManagementAccounting | OthEditson: M. N, Arora

Reference Books Recommend ed:

1. ManagementAccountingPrinciplesdPractice:SharmaR. K. S Guptas. K.
2. CostAccountingPrinciples& Practice: JamnMarang FHI

1, Financial, CostandManagement Accounting, Dy P Periasamy, 2ndEdition, Hima layaPublishingHouse.




RTM Nagpur University-Mechanical Engineering
B.Tech. 7" Semester
Open Elective — 1I: Industrial Robotics (BTMET03T)
Syllabus {Theory)

Maximom Marks Exam
Howrs | Week Cre Duratic
Scmester Coarse Tithe (Subject) Continua | Univer
| dits | sity Tatal n(Hrs,)
! P
. 3 Assessie | Exami
ni
VIl Indasirist Bobotics: | 537 _ | _ | i» 30 70 Lo 03
| f
Sr. : Conrse Objective
No. The objective of this course is—

1 Tointroduce the functional elements of Robosics,

2 To impart knowledge on the dvect and inverse kinematics,

3 | Tointroduce the dynamics and control of manipulators.

4 | Ability 10 understand basic concept of robotics sensors and to know about the dynamics and castrol in

robotics industrics

Course Quleomes

After successful completion of this course the student will be able to;

co1 | Understand history and classification of robots

c02 | Toknow about robot end effectors and grippers 1
Cco3 | Understand direct and inverse kinematics :

C04 | Understand the types of robot sensors and its applications

C05 | Toknow the cell layouts of robots and its interface

SYLLABUS

Contents Mo of hours
Unit I

Basic concepts: - Brief history-Types of Robot-Technology-Robot classifications and specifications- 07
Design and controlissucs- Various manipulators — Sensors - work eell - Programming languapes.

Umit 11 |

Robots end-effectors-classification of end-cffectors, mechanical grippers, hooking or lifting :

grippers, grippers for molten metal's, plastics, vacuum cups, magnetic grippers, clectrostatic 07

grippers, multiple grippers, internal & external grippers, drive systems for gripers, active & passive

»

SRV




Uit 111 I

Direct and inverse kinematies - Mathematical represcntation of Robots - Position and orientation -
Homogeneous transformation Virious joints- Representation using the Denavit Hatlenberg parametens - a8
Degrees of freedom-Direct Kinematics-Inverse kincmatics- SCARA robots- Selvability — Solution
metheds-Closed form solution.

Upit I'V

Robat Sensors: Scheme of robotic sensors, contacl TYpe SEnE0s, force, torgue, touch, position, velocity
SeNSOrs, non-comtact bype $CO5075, clectro-optical imaging scnsoTs, proximity sensors, range inaging o7
sersors, robot enviconment and robot inputfoutpus interfaces, machine intelligence, safely mensures in|
robots, '

Unke v

Fobot cell Mynluas., maltiple robots and machine imterface. other considerations in work cell design, |
work cell control, inferlocks, error detection and recovery, Quantitative Technigques for O G 08
performance of robots: Robot imvesiinent coats, robot operating expenses. General considerations in
robol material handling, miterial transfer applications, pick and place operations, machine loading and
unloading, dic casting, plastic molding, forging. muchining opcralions, SIMpIng press Operations Using
robots.

References:
Text Books Recommended:
1. RK Mittal and 1.7 Magrath, Robotics and Control, Tata MeGraw Hill, New Delhidth Reprnt, 2005,

2. John).Craig Introduction to Robotics Mechanics and Control, Third edition, Pearson Education

3 M.F.Grnmrer,llh-l.\'i.fejss., R.N. Nageland M. G.Odred, Indussrial Rohaotics, McGraw-Hill Singapare, 1996,

Reference Books Recommended:

1. Ashitava Ghoshal, Robotcs-Fundamental Concepts: and Analysis’, Oxford University Press, Sixth impression,
2010,

7. K. K.Appu Kuttan, Robotics, LK Ingernational, 2007,

3. Edwin Wise, Applicd Robotics, Cengage Learning, 2003,

4 B.D.Klafter T.A Chimiclewski and M. Negin, Robotic Engineering-An Integrated Approach, Prentice Hall of India,
Mew Delhi, 1994,

5. B.K.Ghosh, Control in Robedics and Automation: Sensar Based Integration, Allied Publishers, Chennai, 1958,

5. 8.Ghoshal, * Embedded Systems & Robotics” — Projects using the 8051 Microcontroller”, Cengage Learning, 2007,

& v




RTM Nagpur University-Mechanical Engineering
B.Tech. 7" Semester
Open Elective — II: Introduction to Renewable Energy Resources (BEMET03T)
Syllabus (Theory)
Hours Maximum Marks ExomDur
Semester Loy Y] Credit o
Title{Subject) LIT!lP & Contimal | University u‘t {Hirs.}
Assessment | poonine | T ;
Yl Introdaction to f
Henewable Encray EH I 3 i 70 LoD 3
Resources
|
Sr. Course Objective
No. The ohjective of this course is—
1, To rnake the students conversant with the non-convenfiomal enesry resources, its necd, and their wilization 1o
hinrmess the power,
2 The stucdents will learn the solar energy utilization with its applications
3 The students will understznd the various methods by which eénergy can be penerated from wind, occan tides,
Fusel Cell, Geathermal phenomenan, Biogas and MHD

Course Outcomes _ f
Al the end of the course students will be able to

ol IRwugizc the need of renewable energy sources.
02 [Understand various solar thermal cnargy conversion sysiems and solar photevaltaie syvtems in detail,

CO3  |Describe different biogos plants, bo-ficsel production method and potential of hydrogen ast fuel,
CO4  [Explam the working principle of Wind energy systems and ccean thermal sergy conversion systems

C05  |Describe the working of Fuel cell system, Geathermal &Magneto hydro dynamic (MHD) power generation
r}ﬁtm‘l& nnd Understand the prineiples of energy conservation.

Syllabus Open Elective ~ IL: Introduction to Renewable Energy Resources

Contents Mo of
hours

LUimit 1 0 o7

Global encrgy scenario, Indian energy scenario, Bnvisonmental aspects of energy utilization, coaventional a.m:l
non-convertional sources of energy, merits, and challenges,

Solar Encgy; Introduction, solar constant, spectral distribution of solar radiation, beam & diffuse raciatiom,
advaniages of solar cnergy

Solar cleetrical enerpy conversion: Construction and warking of solar cells and PV modules, different PV
technologies, Photovahaic system components snd different applications

Uik 1T 07
Solar Thermal Enerpy Conversion: Solar flat plate collectors: Types of collectors, liquid flat plate collectors,
solar gir heaters, Conecntrie collectors: line focusing, point focusing and non-focusing type, central recciver
concep of power gencrafions, compound paraboiic collector, comparnison of flar & concentric collectors. Solan
Ponds, Solar Cookers, Sofar energy storage. sensible, latent and thermochemical storage,

TRV




Unit 111 Of
I:’-'.nei-ﬂ.-' from Bisgas: - [nroduction, hio gas generation, fixed dome & floating drum biogas plants, thek
1 emstructional details, mw matesial for biogas production, factors affecting generation of biogas, digester dlesi
considerations, fisel properties of biogas and uhilization of biogas, Bio Mass. Introduction, methods of obtninia

ergy from hiomnss, thermal gasification.
iesel: T¥pes of biodicsel, Trans-esterification process, Praperties and appiscaticn

Unit TV o8
Wind Encrgy: Wind characteristics and site sclection, availability of wind energy in Indin, wind velocity amd
LWI:I from wind: major problems assoctated with wind power,
Wind cnergy conversion systems; Types of WECS and their chasacteristics, components, Working of horizontal
fanc vertical axis wind turbise machines,
Ocean Energy: Tidal power plants: single bagsin and two basis plonts, Variation in peneration level | Oeean
Thermal Electricity Conversion (OTEC) ; Electricity geacrstion from Waves Shareline and Floating wave
fsystems,

Unit W L]

Hydrogen Encrgy: Propertics of Hydrogen with respect fo i3 ulilization a5 o resewable form of energy,
I;om:u of hydrogen, production of hydrogen, electrolysis of wiles
Fue

I Cell Technology: Intraduction, Principle of working, Types of fuel cells, Fuel cell efficiency

Gembermal cnergy: Introduciion, classification of geothermal systems, vapour donsnated, liguid dominated
svsiem, pnl.n:-?'u:-nmi aysterne, magis resources, applications of geothermal energy,

References

Text Bonks Recommended:
1. Non-Conventional Enerpy Sources, (.0 Rai, Khanna publishers.

5 Won-Canventional Energy Reaources: B.H. Khan, Tatn MoCraw Hill.
1. Solar Bncrpy Utilization, G.D. Rai, Khannapulishers

4, Industrial Ewmrcnnmvnﬁm, D. A Ray, Pergaman press

Reference Books Recommended:
1. Renewabie Bnerpry Sources and Emerging Tech., Kothani. PHL

T-d

_ Solar Encegy, 5.P. Shukbamme, Tatn MeCiraw Hill Education.

Tad

Renewable Energy Recourses: Basic Principle and Applications: G.N. Tivari andM_K. Ghosal, Narcsa publication.

)\




RTM Magpur Universily-Mechanical Engineering
B.Tech. 7" Semester
| Employability Enhancement (BTMETOTR)

Students should be given training on
1. Technical aptitude

2.General aptitude

3,Group Discussion

4 Intervicw Technigues

T2 enhance their chances of employment,

Students should be given training on Technical aptitude, General aptitude, Group Discussion,
Interview Technigues to enhance their chances of employment

SR



RTM Nagpur University-Mechanical Engineering
B.Tech. T® Semester

Project Phase 1 (BTMETO6F}
1
P Course Outcomes i
Na.
After successful completion of this course the =tudent will be 2ble to:
CO1 | Converi their conceptual ideas into working projects .
€02 | Explore the possibility of publishing papers in juumtﬁ.
CO3 | Enhance their knowledge through an on-line collection of evidence, work and other information.
Ultimately promotes for inter-personal communication, punciuality, demonstration of appropriate
COd 3 L : ; ;
written and oral communication skills with everall Work-Integrated-Learning,
O Develop an understanding of social, cultural, professional, ethical, global and envirdnmental

responsibilities of the professional Engincer. ,

A load of 2 hoursfweek per project guide for the course "Project Phase [

D




RTM Nagpur University-Mechanical Engineering
B.Tech, 7 Semester
Summer Internship (BTMET05T)

Summer Internship should be underiaken afier end of 6th Semester for 3 minimum duration of 4 weeks in
Industry’ Research Institute! Orpanizations & its Evaluation to be done in 7™ semester

VvV




sr.
No. List of Tutorials

01 | Mumerical on Rolling contact and sliding contact bearing

02 | Numerical on Belt Drive, Chain Drive and Wire rope

03 | Numerical on Spur, Helical and Bevel gear

04 | Numerical on Waorm gear and Flywheel

Heferences:

Text Books Recommended:

1. Design of Machine Elements, B.D. Shewalkar, Cemral Techno publications
2. Design of Machine Elements, V. B, Bhandari,, McGraw Hill education.

3. Design of Maching Elaments, Sharma &Pusohit, PHIL

4. Design Data book, B D Shiwalkar, Central Techno publications.

5. Mechanical Enge. Design, Shigley, TMH.

6. Design Data Book, PSG.

Reference Books Recommended:

I.Mechanical Design Analysis, M. F. Spotts, Prentice-Hall.

2. Machine Component Design, Robert C. Juvinall, Kurt M. Marshele, Wiley.
3, Machine Design, Maleev& Hariman, CBS publishers.

4, Hand book of Machine Design, Shigley&Mischke, MeGraw Hill.

5 Machine Desipn, Robert L. Nortan, Pearson,

f: The Principles of Design ,Nam P. Suh, MeGraw Hill

7. Manufacturer’s hundbook of belts, pulleys, chains, bearings, e,

@ v




RTM Nagpyr Univmit}--ﬂr'[echluiml Engineering
| B.Tech. 7% Semester b
Diesign of Transmissiop Systems (BTMETIHT_I
Syllabus (Theory

Maximum p arks

Continug Univer

Dresign of Transmission
Systems




i Contents
|Unhl

\ Ralling Contact Bearing

Types of rolling contacl hearings, Static and dynamic lond carrying capacitics, Suibm:k'sl
Equatiott, Equivalent bearing load, Load- life relationship, Selection of bearing Hie, Gelection
of rolling contact hearings [Fom manufactures’s catalogues. gelection of pearing for cyelic

koads and gptnrd;- bearing with probability of survival other than 90% ‘l
& liding Contact Bearing:

introduction  of sliding contacl Bearmg, (Classification of sliding comtadt beanng.

Hydrndj.msrnic Luhbrication: Thouty nFHydmd:,mamic Lubrication, Pressure Development 10

| oil film, 2[YBaske Reymolds Equation, somerfich pumber, Raimondi and Bovd miethod, |
Thermal considerations, Paramelers of design of joumal and thrust bearngs.

Unit 11

Belt, & Wire Rope
Design of Flat belt drive: Types of belts & belt matcrial, analysis of belt \ension, condition for
| \yansmitting maximui pOWer: design of flat helt, flat belt pulley- \

Design of V belt drive: Types of V-belt, analysis of V-belt 1Ensw0n, design of ¥ el & pullcy.
Introduction ta synchronous el drive design {Toothed pulleys amd helis)

Design ol wird rope drive: fmraduction Lo wire rope, SITCSICES in hoisting wire Fepe. Design of
wire rope, shegve and drurm

Unit 111

Spur Gears and Helical Gears:

Design of Spur Gear Drive: Geat Selection, material solcction, Basic modes of rooth failure,
Gear Lubricatiof Methods, Mumber of tecth and face width, Force analysis, Beaml strength
{Lewis) equation, Velogity factor, Service factot, Load concentration factor, Efccive ioad on
gear, Wear strength {chkimghmﬂ‘ 5} equation, Estimation of module based on beam and wear
strength, Estimation of dynamic tooth load by veloeity factor and Buckingharm's equation.
Design Helical (ears: Types of helical, Terminology. irtual number of tecth, and force
anabysis of Helical Gearf. Design of Helical drive.

jgn of Heliead B —

Unit TV

Worm Gears and Bevel Gear,

Design of Worm Gear Drive: Worm G:.:ari.ng—r.ﬁ.f.':?v'lh Equation; Worm-Gear [oT68 analysis

Designitg a Warm-{car Mesh: Buckingham Wear Load.

Design af Bevel Gear Dirive; Types of Bevel gear, propoTLions of bevel pears, foree analysis of

hevel gear drive, design of straight bevel gear drive.
l

_,———_._.__,———'_'_—_,_.—'—_ i

Unit ¥ |

Flywheel:
Design of Flywheel: Functions, Coefficient of fluctuation of eNCTEY and Cocfficient of

Fluctuation of gpeod, eneTgy stofage i flywheel, stresscs i flywheel, design of flywheel

Design of Roller chain drive: Velocity ratio and length of chain, design of chain, dimensions of |
tooth profile. design of sprocket, | |

D \/



RTM Nagpur University-Mechanical Engineering
B.Tech, 8" Semester
Industrial Engineering (BTMES01T)

Syllabus (Theory)
Maximum Marks Exam
. Hours / Week | Cr :
C
Semester R e edi | Conting | Unive kel
{Subject) i al | ity | Total [n(Hrs)
L|"T P
Assess | Exnmi
I Z
VIIT R 3@ | o |3 30 0 | 100 03
Engineering i
I
i
&r, | Cowrse Dhjective
Mo, | The ebjective of this course is=
1 Tounderstand and analyze the canceps of productivity and work measts ement,
2 Todevelop the erponomics systeny for betler Proguctivity,
3 | Todevelop bresk even analysis and demand forceasting,
Course Outcoms
Adter succesafiol completion of this course the student will be 2ble tor
co1 | Undecstanding the concept of productivisy and method study.
€02 | Ability to measure work time and design erponomis system,
co3 | Tounderstand the concept of farecnsting and brenkeven analysis,
co4 | Toanalysis maintenance and relbility of squipments. R
05 | Toundesstand various quality contrel teols 2nd sechnigues.
SYLLABUS
Contenis No of hours
Ui I {8 Hrs

Work Study: Productivity — Concept and ebjectives of productivity, Types of]
productivity, factors affecting productivity. Toole and techniques to improve
prodectivity, Measurement of productivity.

Work study and methods study : Definitions, objectives, steps in method study,
process charts, string diagram, motion study, micro motion study, SIMO Chart.

S




Limit [T 0%Hrs

Work measurement : Objectives, definition, stop watch swudy, work sampling ,
PMTs, MTM & Work factor method,

Ergonomics : Objectives, Human factors in Engg., Man machine system, Display
design, design controls, Principles of motion economy, work place design.

Linit I 07 Hrs

Forecasting: Need for forecasting, classification of forecasting methods, like
judgmental technique, time series analysis, least square method, moving average
method, exponential smoothing method.

Break Even analysis: classification of costs, analysis of production costs, Break =
pven analysis, ,
Unit TV 07 Hrs
Maintenance: Objectives, Types of maintenance, preventive, predictive, break
down maintenance Reliahility and maintamnability analysis Failure data analysis,
reliahility, MTBT, MTTR, Batch tub curve, series parallel and stand by system.

Unit ¥ 08 Hre

Quality Control: Definition, function, objective characterstics. Quality, Cuality of
design c'[uaJ:it}' of conformance, process control charts and process capability.

Quality Control tools:Quality assurance & quality Planning, Cuality audit, Vendor
| quality tating, Acceptance sampling, concept and significance, Type of sampling,
| sampling plan, OC curve. :

Referemees:

Text Books Recommended:

|, Martand Telsang, Industrial Enginecrmg & Production Management & 5. Chand &co.
2, Maynard H.B.; Industrial Engineering Handbook, Me Graw. Hill

3, Work sudy by [LO

4, Industrial Engg. & Management by Vishwanath, SciTech Publication

5. Industrial Engg. Management, N.V.5. Raju, Cengage Publication

6. Statistical Quality Control by E. Grant, McGraw Hill, R. 5. Leavenwarth

h&fﬁmu:;ﬂnﬂhﬂummudm:
1. Total Quality Management: Dale H, Besterfield, Carol Besterfield - Michnaetal, Pearson.
| 2. S!m'-:lhﬂ:aﬁhat K, Total Quality Management —Text and Cases, Himalaya Publishing House

® vV




RTM Nagpur University-Mechanical Engineering

B.Tech. 8th Semester
Elective — I'V: Finite Element Method (BTMES02T)
Syllabus (Theory)
Hours / Maximum Marks ;Enrr:l
Course Tltle Week uration
Srmesier (Subject) Credits | ntinual University | | (Hrs)
LITlP Assessment | Examination
Finite Element
¥ Methed (El- 3 3 30 ik 100 3
IV ME)
Sr. | Course Objective
Mo, | The objective of this course js=
y | To teach the fundamentals of finite element method with emphasize on the underlying
theory and assumption f
2 | To develop theoretical foundations and appropriate use of finite element methods '
3 | To provide hands on experience using finite element software to model, analyze and
design systems
4 | To inculcate programming knowledge of generating algorithms.

Course Outcomes

| After successful completion of thiz course the student will ke able to:

Understand the application of fundamentals of solid mechanics for evaluation of
structural problems for evaluation of Pomt load, body force, traction and torsional loads.

CO2

Analyze the application and formulation of the basic finite elements for static and truss.

Co3

Analyze the beam subjected to transverse loading condition.




Apply the mathematical models for the solution of common engineering problems using
finite element methods Le, formulation of simple & complex problems using fnite
elements and to develop the ability to generate the governing finite element equations for
systems regulated by partial differential cquations.

04

Remember the significance and difference between the formulation and application of
thermal engineering problems using 10 & 2D finite elements.

SYLLABUS
Contents : Mo of
u hours
Unit 1 ¥

Introduction Theoretical background - Brief History of FEM, General FEM
procedure, Applications of FEM i various fields, Advantages and disadvantages of]

Finite elemen: modeling - Node, Element, different types of clement — spring, bar,
truss, beam, frame, plane stressfstrain (CST clement) and axisymmetric clements,
Coordinate systems = ghobal, Iocal and natural coordinate systems, Order of element,
internal and external node(s), Degrees of freedom, field and dependent varables.

L

Shape functions — linear, quadratic and cubic, properties of shape functions.

Assembly of global stiffness matrix and load vector, Properties of stiffness matrix,
Boundary conditions — elimination method and penalty approach. Calculation of]
olemental stiffness matrix and Joad vector (mechanical and thermal load) using
energy method Stress caleulations.

FE Problems on Solid mechanics 1D bar clement, composite element, self-weight,
torsion.

Unit T1 7
FEM for Plane Truss Introduction, Plane truss formulation of stiffness matrix for

truss, problem on uss,

SRRV



Unit 111

FEM for Beams — Introduction, element formulation, load vector, boundary
conditions, shear force and bending moment, Beam on elastic support, problem on
beam. Applications to bars stepped bars and beams for axial, transverse and torsional
loading of the shaft,

Unit IV

2D CST Element and Isoparametric Elements and Formulations

CST ELEMENT - Coordinate mapping Global and local coardinates, Formulation of
stiffness matrix, Joad vector,

ISOPARAMETRIC ELEMENTS - lsoparametric formulation, coordinate
transformation, super parametric and sub parametric.

The unigueness of mapping - Jacobian matrix. Formulation of element eqguations
(stiffvess matrix and load vector). Numerical mtepration. FE Discretization - Higher-

order elements vs. refined mesh (p vs h refinements). [Theoretical treatment only ]

Unit ¥

Introduction, steady-state heat transfer — 1D and 2D heat conduction and convection
Governing differential equation, boundary conditions, formulation ofan clement.

ID Thermal Load problem using the coefficient of Thermal expansion, Steady State
Heat Transfer, Computer Implementation of Finite Element Method Steady-State
Heat Transfer Problems. Axisymmetric Introduction, shape function and numerical

treatiment, .

References:
Text Books Recommended:

.1.

: i
1. Introduction to Finite Elements in Engineering, Chandrupathy T. R. and Belegunda A D,

Prentice Hall _
2. Finite Element Analysis, Bhavikatti S, 8., New Age International Publishers

3. Textbook of Finite Element Analysis, ChanakasavaAlavala, PHI Learning Private Lid '
4. Finiee Element Method with Application in Engineering, Y.M.Desai, T.LEldho, A H. Shah,

Pearson publication.
5. First Course in the Finite Element Method, Daryl Logan, Cengage Learning,




¥

&, An Inteoduction to the Finite Element Method, 1. N, Reddy, MeGraw Hill.

7 The Finite Elenwent Method in Engineering, 5. 5. Fao, Bullerworth-Hemmemanmn,

% Texthook of Finite Elernent Analysis, Seshu P., PHI Learning.

Reference Books Recommended:

|. Finite Element Procedures, Bathe K. J., Prentice-Hall ofIndia.

9. Finite Element Analysiz, Theory, and Practice, Fagan M. J., Pearson Education Limited.

3. Finite Element Modeling for Stress Analysis, Cook R. D., John Wiley and Sons Inc.

4. Ewon Y, W., Bang H., Finite Element Method using MATLAE, CRC Press.

5. Finite Element Analysis, Theory, and Application with Ansys, 5. Moaveni, Pearson,

6. Fundamental Finite Element Analysis and Applications, AsgharBhatti, John Wiley and Sons
Inc.

7 Fundamentals of Finite Element Analysis, David V. Hutton, Tata MoGraw Hill Education Pyt
Lid.

£, The Emite Element sdethod, Zienkiewicz O, C., Taylor B L, ButterworthHeinemant.

9, Finite Elernent Application, G. Lakshmi Narasaiah, BS Publications.

10, Practical Finite Element Analysis, Gokhale N. S, Deshpande S. 5., Bedekar 5. V. and Thite
A. N, Finite to Infinite, Pune,

11. Introduction to Finite Elements Method, Desai, and Abel, CBS Publication.

12. Introduction to Finite Element Analysis Using MATLABE and Abpqus, Amar Khennane,
CRC press.




| RTM Nagpur University-Mechanical Engineering I
B.Tech. 8th Semester
Elective — IV: Finite Element Method (BETMES02P)
Syllabus (Practical)

FER— Maximum Marks
Course Week
Semester Title{Subject) Credits Continual University Total
LliTlp Assessment | Examination
Finite Element f
v Methods 91912
Course Qutcomes

After successful completion ofthis course the student will be able to:

Analyze the finite element problems using commercial software and understand the

£l fundamental use of finite element preprocessar, solver and post-processor,

Demonstrate the ability to evaluate and interpret Finite Element Analysis results for the

oe design and evaluation of 1D and 2D finite element formulations,

CO3 Understand the Finite Element Modeling aspects of the Frequency response problem for
|_ solving engineering desipn problems,

A
]

List of Practical
LIST OF PRACTICALS: Minimum Six Practical’s on the standard CAE packages like
HYPERWORKS, ANSYS, MNASTRAN, ABAQUS, or any other relevant software or freeware,

No. List of Practical

01 | Static structural analysis of Axially loaded bar with 1-D finite elements using standard FEA

package.




02

Static structural analysis of bar under the influence of self-weight using 1-D finste elements
using srandard FEA package
|

(03

Static structural anatysis of bar under applied torque using 1-D finite elements using
standard FEA package.

04

Static structural analysis of 1D truss using standard FEA package

035

Siatic structural analysis with 2-D Plate {CST) element using standard FEA package.

Static structural analysis ofa beam under transverss lpading using standard FEA package.

a7

Drynamic structural analysis 10 determing natural frequency and mode shapes, USINE
standard FEA package.

08

Thermal analysis to estimate nodal femperatures uging standard FEA package.

09

Post-processing techniques used in commercial solvers like Radioss, Optistract, Ansys.

t
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Syllabus (Theory)

RTM Nagpur University-Mechanical Engineering
B.Tech. 8th Semester
Elective — IV: Computer Integrated Manufacturing (BTMES02T)

S Hoties f Weak -_I:r Maximom Marks m‘iﬁ:ﬂh
Semester (Subject) edi | Continn | Unive H
T B al | rsity | Total (jn(Hrs)
Assess | Exami
VIII E“W;‘:I’I';“-’E’“'“ 3o 6| 3 0 70 100 | 3
A I.!I‘I'hg

gp, | Coorse Ohjective
Mo, | The objective of (his course is—

technalagy. and evaluation techniques,

1 Develop an understanding of modern manufacturing systems, and associnted control systems, manageement

Develop an understunding of computer-integrated manufacturing (CIM) and its ampact on productiviy,

| manufscturing and cotcurrent Engineering

Concept of CIM: Introduction to CIM, Types of Manufactaring, CIM hardware and software,
Elements of CIM, CIM Wheel,bensfits, [imitations, Difference between Automation and CIM. Agile

2 product cost, and qualiny,

Course Outcomes
After successful cormnpletion of this course the suadent will be able 1o: .
COl “To understand integration of business funciion with manulfactering planning and contral, :
Co02 | Toapply fandamentals of robaties or industrial applications,
c0a | Tedevelop CNC programs for manufaciuring applications.
o4 | Tounderstand the process of Group sechnology for Flexibic manufaciuring systam
€05 | Tt Acquuinted With Automsted Inspection (CAPP, CAQIC, CMM) And Giroup Technology,

SYLLABUS
Cantenis Mo of hours

Limit 1 THrs




=" LLM.

Uit 11 AHrs
CIM datnbase: Introduction, Database requirements of CIM, Database, Database management,
Datokase Models, Product Data Management (PFDM), Advantage of PDM.

Introduction to NG, CNC & DNC, classificstion of CNC machine tools, CNG manual Parg

Froprammoung

Uit 1TE 8Hrs
!nn-u:-duniun to Group Techrolopy, Limbations of traditional manufacturing syitems, chomeiensiacs
and design of groops, benefits of GT and isswes in GT. Part farnilies, classification and coding
Production flow analysis, Machine coll decign, Benedits.

Unit 1V THrs
Manufacturmg Planning: Frocess Planning in the Manufncturimg excle , Compurer gided process
plapming {CAFP), Retrieval & Generative CAPF sysiems.

Production Planning: Aggregate Production Plannsng, Master production achedale, Materinls
requirement plarning{ MRP}, Capacity planning, Manufacnuring Resources planning (MEF I}, ERP
Manuficturing system control; Computerized statistical process contred, Shop floor contral, CAQC

Unit V' f#Hrs
[niroduction to fiexible manufnchuring syStems: Diefinition af FMS, Types of FMS: by number of
numinei Level of Flaxibitity. FMS compenents: Workstations, Material handling & stofage system,
and computer centrol systems. PMS Layowt Configurations. Application, sdvanizges & disadvaniage

of FME,

Refercnees:

Text Boaks Recommended:

1. Autamation, preduction System & CIMS Third edition{ 20073 P, Groover PHI Prentice-Hall of ledin Py, L.,
HMew Deihi, 2002

2 Radhakrishnan P, Subramanyan S.and Raju V., “CATHCAMICIM®, 2nd Edition, Mew Age International () Ltd,
Mew Dhelh, 20400,

3 CADICAM Fifih edition (2008) Zimmers & GroovesPHI Pearson Education India

4 ﬂ‘_ﬁ't!’l‘ﬂll Appronch te Computer Integrated Destgn and Manufacturingl 996 Namua Sipgh  Wiley & Sook
| B,

% Handbook of Flexibie Manufacturing Systems199]1 Tha, ME Academic Press i,

6Group Technalagy in Engineering Indusiry 1979 Burbidge, 1L Mechanical Enginecring pub, London,

@ V



Reference Bonks Recomiended:

1. IMumerical Contral And Cofmputer Aided Manufacturing [3th edition (2007} Bao, B K Trwarn, T K Kundea Tata
MeGrw-Hill Edusatica

2Computer Cantrol of Manufacturing Systems 2005 Koren  Mczraw Hill MI

3G.T Flanning and Operation, in The atomated factary Hand Back: Techrology and Manogerent 1991 Ackin, B.G
and Vakhario, A} Cledand, D.1. and Bidananda, B (Eds), TAB Books, NY, 19%], |
ACellukar Manufacturing Systems Irani, 5.4 Hond Book

SPlenaing, design and analysis of eellular manufacturing systems 1985 Kamrani, A.K, Parsasi, H R and Lilea, DH.
(Eds}Elsevies 1

S AV



RTM Nagpur University-Mechanical Engineering
B.Tech. 8th Semester
Elective — IV: Computer Integrated Manufacturing (BTMEBO2ZF)
Syllabus (Practical)
- Hours | Maximum Marks
Semeste Nurse Week i
r Title(Subject) Shelits Continual University Total
L|T| P
Assessment Examination
Computer
VIIL | | [pteerated 2 1 25 25 50
| Manufacturing

Course Oufcomes

Adfter saccessfol completion of thi= course the shadent wall ba able to

CO1 | Ahility to Recognize nutomation and CIM ,CInM wheel, hardware, software, companents of CTM

02 | The student will have ability o apply fundamentals of G.T and FMS

C03 | The stadent will have ability to apply fundamentals of CAPP and CAQC

T0O4 | The stadent will have ability to develop CHC programs for manufacturing applications

List of Practical
{Minimum Eight out of the following shall be performed ,out of which four must be performance
based )
Srel | List of Fractical
N,

| 01 | netoduction o CIM. {Product Developiment Cycle, CIM Wheel )

02 | Intreduction to NC. (Hazie components, elagsification)

03 | Simulation on CHC Lathe & CHC Milling [ene program each)

04 | Manual Pan Peogramming - Lathe,

05 | Manuoal Part Pregramming — Milling

| 06 | Manual Part Programming by using Sub routine & Canned Cyeles

07 | Study ol CAPP Systems (Retrieval & Geperntive)

08 | Part classification and Coding wsing G.T.

09 | Sndyof F. M. 5

{0 | Swudy of different qual ity mecasurement tools

A



Suppested Reforences:

|. Computer Integrated Masufacturing Handbook, Eric Teichotz and Focl ore, McGiraw Hill Book Co.

1. Compater Integrabed Manufactaring, Pawl G, Banky, FHI

3. CADVCAM — theory & practice, Thealim Zeid, Tata McGraw Hill Pubication.

4. Computer Aided Manufacturing, P.N, Rao, N.K. Tewari and T K Kundra, Tate MeGraw Hill Publication
3. Bystems Approach 1o Computer Integrated Design and Manufacturing, Manea Smgh, John Wiley
pablicaticn.

6. Computer Control of Manufacturing Systems, Yoram Koren, McGraw Hill publicatios,

7. Scolz B, Reiter C.LM interfaces Chapman & Hall 1992 David L. Goetseh, fundzmental of CTM
technalogy, Delmer Pablication | QRS

B.Engelwood Cliffs NI David Bedworth etal Computer stegrated design and manefcturing MoGraw hill
Lo §

Eﬁ? ‘%ﬁ/



RTM Nagpur University-Mechanical Engineering
B.Tech. 8™ Semester
Elective — IV: Refrigeration & Air-conditioning (BTMESUT)
* Svllabus (Theory)
Maximum Marks E
Hours / Week | . | nm:i:::"
Semeste Coutse 110 el e LU
r (Subject) . al sity Tota | (Hrs)
LI“E | B Assoss !
ment | Exami
Refrigeration & Alr-
g1 li_'.'uursr Dhjective
No. 'Pw objective of this course is—
1 | Toknow sbout refrigeration sysiems, its types various compononte,
2 | Toknow about the analysis of refrigeration systems and compound refrigeration systems,
3 | To know sbout psychometric processes and load ealeulation for heating and cooling.
d To know about the design of HY AC system, types of AC and air handling TS,

Course Ouicomes

After suceessful completion of this course the student will be able to:

Understand tha basics concepis of refrigeration, and Analyze refrigeration cycle and refrigerants

Ci
Understand the coneept of vapour absorption refrigeration, air‘rc'ﬁig:-mlim gystem and
COX | v !
CTYOEENLES.
€03 | Understand the conecept of psychrometry and analyze heat load calculations.
CO4 | Understand the concept of air- distribution and air handling unils
c05 | Understand the design and selection of AC System. Control devices for air-conditioning sysiems.

Y




SYLLABUS - Elective — IV: Refrigeration & Air-conditioning

Contenls

MNo of

Linmit 1

Entroduetion, Concept and Development of Vapor Compression Refrigeration Cyele from
Reverse Camot Cyele, Effects of Super-heating and Sub-cooling, with analytical ireatmeni.

Refrigerant: Environmental Impact- Montreal, Kyoto protocols-Eco Friendly Refrigerants,
alternatives to HCFCs, Secondary Refrigerants.

Components of Refrigeration: Compressor- Types, performance, Cheracteristics; Types of
Evaporators & Condensers and their functional aspects; Expansion Devices and their
Behavior with Muctuating load, cyeling controls.

Alr cycle refrigeration and iis applications, Boot Strap eycle, Regencrative cyele, Reduce
Ambient cycle.

Eh

Unit I1

Vapor Absorplion Sysicms-Aqua Ammenia & Li-Br Systers, Steam Jet Refrigeration,
Thermo-Electric Refrigeration, Voriex tube,

Compound Refrigeration System, Multiple Compressor System, Multiple Evapoeatos
System with analbvtical treatmen.

Unit 111

Infroduction o psychometric properfics and processes of air. Classification of air
conditioning sysiems, Applications of Paychometry to various air conditioning systems,
Therral comfort, Heal exchange bétwesn man and environment.

Cooling arsd Heating Load caleulations: Sources of heat gninfloss- Solar heat ain, heat gam
through building structure, Indoor and Ouidoor design conditions, Methods of heat lowd
calculation, with analwviical treatment,

SX%




Umit TV 0f

B oo air distribution, Selection of supply and return grills and diffusers, types of air filters,
static and dymamic losses in Docts, Duct design methods, Duct friction chart, clean rooms.
Types of fans, their characterislics and application,

AC systems and controls:

Types of AC syslems — Unitary, Central - all air system, all water system, air- waler
system. VEF system, Chilled ceilings and chilled beams, displacement veniilation, two
stage Evaporative cooling, Desiccant Dehumidification,

Ul mit W i

Ajr conditioning System Design: Design and schection of ar conditioning systems and
componenis for various applications — commercial building, supermarkets, hospital,
ToElaUrans, ce,

Fluid flow and system controls — sensing devices, actuniing clements, clectric motors and
cantrols, AC controls at partial load, Introducticn to inverter and double inverier AL

R:I‘ere;us:
Text Books Recommended:

1. Carrier Incorporation Handbook of Alr Conditioning System Design, MoGraw Hill, 1963,
2. Refrigeration and Air Conditioning, RS Khurmi, S.Chand and Company

3. Refrigeration and Air Conditioning, Aroea and Dombkundwar, DhanpaiRai and Sons
4. Refrigeration and Air Conditiening, Arera C P, Tata MeGraw Hill

5. Refrigeration & Air conditioning, Stocker & Jones, McGraw Hill Publication.

6. Air conditioning and Refrigeration, Rex Milter, Mark R Miller, McGraw Hill
Reference Books Recommended:

I.ISHR_@-I_.E Handbooks (HVAC Handbook, HVAC Databook)

2 ASHRAE Handbooks (Refrigeration, HVAC Applications, HVAC Systems and Equipment,
Fundamentals}

DAY




3. Dassal R.L., Principles of refrigeration, John Wiley | 8.1 Yersion
4. Langley, Billy ., "Solid staie electronic controls for HYACR' pentice-Hall

3. Refrigeration and Air Conditioning, PN, Ananthnarayan, Tata McGraw Hill




RTM Nagpur University-Mechanical Engineering
B.Tech. B Semester
Elective — I'V: Refrigeration & Air-conditioning (BTMEROZF)
Syllabus (Practical)

Course Hours Maximum Marks
Somester Title[Subject) Wesk Credits
LI TP Conlinial University Total
Assessment Examination
Eleciive=TV:
Y11 Refrigeration & oo |2 1 15 15 =1l
Adr-condifioning

Course Outenmes

After successful completion of this course the student will be able fo:

Cm

Evaluate the performence of vapour compression refrigeration sysiems,

co2

Analyse the components of refrigeration system and Absorption Rd‘rﬁwaiinn Syslem.

C03

Synthesize 1he concept of compound refrigeration system.

Undersiand the mainienance and analysts of reffigertion system.

Indentify the concept of Psychometry and comfort air conditioning.

S
Mo

List of Practical

1

To perforen cxperiments on vapour compression test rig 1o determine COP of the system.

Detailed study of various refrigerants, their classification, properties snd characterishie,

o3

Demonztration and Study of the classification, characteristic and applications of various types of
Compressor,

Demonstration and study of various air-condifioning system

ShY




05

Study and demonstration of various psychometric processes.

Te perform experiments on Alr-conditioning test rig to determine its COP.

0y

Demoanstration of use of various tools and equipment’s used for installation, maintenance & FepiLT
of refrigerstion systems.

08

Testing and charging of vapour compression refrigeration systerm.

To perform experiments on Air Cooler to obtain its performance

]

Design of Ducts for a 100 bedded Hospiial! Hotel,

HVAC Design and selection of air conditioning system for commereial building, suparmarkets,
restaurants, loboratory, e, 4

12

Report on visit to refrigeration plant/AC plant/cold storage plant. !

e Y




RTM Magpur Univet!ltyahlechﬂniﬁ;l Engineering

| B.Tech. 8 Semester

Eleetive = IV: CNC & Robotics (BTMESDIT)

turning centra, work holding deviees, of CNC Machincs.

Concepts of NC, CNC, DNC, classification of CNC machines, machine confipurations, rypes of|
cantrol, CNC controllers charactesistics, interpolators. cutting tool mmterials, carbide insers

classification; qualified semd qualified and presct tooling, tooling systerm for machining centee and

' Syllabus (Theory)
H e | f Maximum Marks Exam
ile DHTS [
Semester S edi | Continu | Unive L
(Subject) ' Total | n(Hrs)
o T [ B ] e
= Assess | Exami
¥III CNC & Robotics 3 3 30 Ll 10 3 Hrs
gp. | Conrse Objective
o, | The objective of this cowrse is—
1 To urderstand details and operations of CHC lathe and milling
2 Il:-“nd-_-rmam! the fundomentals of robot and its application
Coures Chulcoames
After sucesssfil completion of this cowrse the sudent will be able to:
Apply basic congepas of NG, CNC und DNC
Co
Apply pragramme using manual part programming wchnigoe and AFT fior CNC lathe and maching,
Identify ithe basic fundamentals of industrial rabate
Cio3
CO4 | Design kinematies of 2 DOF and 3 DOF of 2D manipulators
s | Select of appropeiate robot for particulas application
SYLLABUS
. Contents Mo of kours |
| Unit 1 &

@ v




]
Unic 1

Frogrammieg CNC machios, APT part programming using CADVCAM, parmetric programming, NCmarmal

part programiming for CNC tuming itdling and machining center

Lmic 111

Fundarnenrals of Robolics: Inmoduction Autcenation & Robotics robal applicatsans rubotic systems, oobal
analansy oed robes configusations, wint types uwsed in robols, robot wrists, joint poiaion scheme, work value Sar
vuricus Febol annbemies, robot specifications, inredoction o robot s dynnmics :

Uit 1%

Robor Kinematics = forwand & reverse kinematics, forward and neverse trensformations of rwo DOF & three Daf
2-D manipulator | bamogeneows transformations. Robot drives and control preunsitic power drives. hydrmlic
systenss, ebestrie drives, twacking of mobaore, robot programming mehods

Uit v

Duantiative Technigues far ceonomic perfarmence of robeds: Robet investmen coss, robod opesuling expenscs
Generl considerations in robot material handlng, material mnsfer applications, pick and place: operations,
pallstizeng and rolated aperations, mackine loading and unbosding. Eie casting, plastic moulding, forping,
machining aperations, stamping press apemtices usne rebols

Referenees:
Text Books Recommended;
LCNC Technalogy and Programming Krar, 8., and Gill McCiraw Hill publ Co, 1590

2 Industrial Robeties -Technolopy, Pregramming and Applications Micholas Odrey, Mikell Groover
MeGraw Hill publ Co, July 2017
3 An Introduction 1o CNC Machining Gibbe, DCagell, 1987

Reference Books Recommended:
|.Computer Mumerical Control for Machining Lynch, M MoGraw Hill, | 992

2 Industrial Avtamation & Fobatics K Goval, D Bhandari 5.k, Katerla & Sans

1,

@ W




RTM Nagpur University-Mechanical Engineering
B.Tech, 8" Semester
Elective — IV: CNC & Robotics (BTMESDZP)

Syllabus (Practical)

' Haours / Maximum Marks

Semest Course Week .
4 . Credils .
r El? Tithei Subject) AR I Continual University Tatal
Assessmeni Examination
viln | CNC & 02 ol 25 15 A0
Robatics

Course Outeormes

After successful completion of this course the student will be able to:

ol

s Understand the programming of CRC and Robotic s ystem,

Col

& undorstand advanced marerial handling syslemn

C03

e [ecopnize autcemation, sansoes and controlier iechnalogy

List of Practical’s

Sr.
M

List of Practical

1

Performance based on Simulation for lathe

02

Performance based on Simalation for CNC milling

03

Performance based on turning operation on CNC lathe machine

04

Performance bascd on milling operation on CNC milling machine

0s

Petformance bascd on prck and place using rabeat.

06

Performance based on mini conviyor bolt for material handling using robol.

07

Performance based categorizing color objects using color sensor and robot.




08 | Performance based on detection of objects in front of the photoelecinic switch {Proximity Sensor] by
issing robod

Supggesied Heferences:

L

1. Automation, Production Systems and Compuier Integrated Manufacturing, Mikell P. Groover,
Prentice Hall |

publicaiion

Z Fundamental of Automation Technology, - F. Ebel, 8. [dler, G.Prede, D. Scholz Festo Diadick |
2008 Technical Book.

SR



RTM Nagpur University-Mechanical Engineering

B.Tech. 8 Semester
Elective — V: Heating Ventilation and Air-conditioning (BTMES03T)
BN Svllabus (Theory) - |
ol e Maximum Mirks Exam
urs [

Semester (_'.'nurs? i edi | Continn | Unive | 7o L Ll

: {Subject) o {Hrs.)
TTT T plE al raity 1
Asgess | Examd [
! Heating Ventilation
‘Ir’li[ and Abr- 3 ] i 3 30 T oo 3
conditioning
" Course Objective i
No. | The abjective of this course is-

1 | Toprovide overview of the HYAC sector and related codes & standards.
Teo enhances the analytical and design skills of the sludents on heating, refrigeration, ventilation

2 | and air distribution system design. chilled water system design and cooling & healing Toad
calimation.,

3 | Tointroduce the concept of “Intezrated Building Design”, related equipment selection & sizing of
different HVAC componenis and project cost estimation and procurément.

¥ Counrse Outcomes

Afler successful completion of this course the student will ke able to:

co Explain the mast important concepts about HYACR and cperation of HYAL systems.
COZ | Estimaie ihe heating =nd costing bead of a building

CO3 | Analyse and dosign different air and water disribution systems related o HVAC systems
CO4 | Evaluate the performance of an HYAC system and the energy use of a building.
C05 | Estimate Building Encrgy and Modeling Methods




SYLLABUS - Elective — V; Heating Ventilation and Air-conditioning

Contenis

A
_lNu of
honars

Unit 1 R

Fundamentals of HVAC : Introduction to Heating, Ventilation and Adr Condilioning,
Systems and components, Cverview of HYAC Design Procedure, Components of AHU &
s function, Sound and Vibration Control, Scope of HVAC industry with overview of the
sector, Codes & standards for HVAC systems.

Uit 11 0z

Cooling and Heating Load Caleolations: Ouidoor Desipn Conditions, Thermaol Comifort
and Indoor Diesign Conditions, Intemal Heat Sources in Buildings, Transient Effoets in
Building Energy Transfer, Cooling Load Caleulation Methods, Heating Load Caleubation
Methods, (Numerical ireatment is expected),

L'mit IT1 Lk

Alr Distribution Systems: Total Pressure Diswibution, Air Distribution Fans, Fan-Duct
Nelwork Interaction, Design Methods for Duct Systems, Optimation of Duct Svetems, Al
Distribution in Zones (Numerical ircatment is expected).

Unit TV 13

Water Distribution Systems: Encrgy Fquation for Hydronic Sysiems, Head Losses in|
Hydronic Systems, Pump Characleristics, System—Pump Interaction and Flow Control,
Desgign of Water Distribution Svstems. (Numerical trentment is expected )

Umit %

Building Energy Estimating and Modeling Methods: Degree-Day Method for Estimating
Energy Use. Bin Method for Estimating Enerpy Use, Simulation Methods for Estimating
Energy Use (Numerical treatment is expecied).

Ll Y |

0

Sy




Referenges:
Text Books Recommended:

| Principles of Heating, Ventilation And Air Conditioning With Worked Examples. Nikal E
Wijeysundera, World Scientific, 2016.

Reference Books Recommended:
| Hand Book of Air Conditioning, Shan K. Wang, Macgraw Hill, 2001

9. ASHRAE Handbook Heating, Ventilating, And Air-Conditioning Applications, ASHRAE, Atlanta,
O, 2020,

a'V



il

RTM Nagpur University-Mechanical Engineering

. B.Tech. 8™ Semester
Elective — V: Eleciric & Hybrid Vehicles (BTMESH3T)
Syllabus (Theory)
Maximum Marks Exam
1 : Caurse Title Hours / Week | Cr i Darailos
cmester (Subjeet) eidi | Continu | Unive | 7oia (Hrs))
T al | rsity I
Assess | Exami
VI Eestritlefiybeld Fewl o | 5 | e | 100 3
Yehicles
t
Sr, Course Objective
N0 | The abjective of this course is—
1 | Explain electric, hybrid electric and plug-in hybrid electric vehicle (PHEV), their architeemre,

iechnobogies and fundameonials

Z | Explain ihe design, compenent sizing of the power electrenics converlers and various electric
drives suitable for hybrid clectric vehicles
3 | DMscuss different enerpy stornge technologies wsed for hybrid electric vehicles and their control
and energy balancing techniques
4 | Demonstrate different configurations of electric vehicles and charging technigues
Course Chuleo mes
After seccesstul completion of this course the student will be able to: +
Explain the basics of electric and hybrid electric vehicles, their archilecture, technologies and
ol i ;
vehicle dynamics fundamentals.
C02 | Analyze theuse of different power electronies converters in hybrid eleciric vehicles.
Interpret the working of different electrical equipment in elecirie vehicles and hybrid vehicle
03 :
configurations
Explain the use of different encrgy storage systems used for hybrid ebectric vehicles, their control
techniques, and select appropriate enerpy balancing 1echnology
C05 | Understand the comrol and configurations of HEV charging stations

Sy




SYLLABUS - Elective—V: Electric & Hybrid Yehicles

i Condents F Mo af

Unit 1 OB

HEV Fundamenials: Vehicle Basics, Vehicle Resistance; Rolling Resistance, Acrodynamic
Drag, Grading Resistance, Dynamic Equation Tire-Ground Adhesion and Maximam
Tractive Effort, Power Train Tractive Effort and Vehicle Speed, EV Powertrain Component
Sizing,

Hybridizatien of the Automobile: Basics of the EV, Basics of the HEV, Basics of Plug-In
Hybrid Electric Vehicle (PHEV) and vehicle architectures: Serics Hybrid Vehicks, Parallel
Hybrid Vehicle, Basics of Fuel Cell Vehickes (FCWs),

Unit 11 0&

I

FundamEual of Drives and Control of EV Using DC mator, Induction Motor, Permanent
Magnet Motor, Switched Reluctance Motor, BLDC moter, Design and Sizing of Tracton
Motors Power cectronics including switching, AC-DC, DC-AC conversion, electronic
devices and circuits used for control and distobution of electric power, Thermal
Management of HEV Power Electronics.

Unit 111 03

Introduction, Different batieries for EV, Battery Characlerization, Comparison of Different
Energy Storage Technologics for HEVs, Battery Charging Control, Charge Management af
Storage Devices, Flywhee]l Encrgy Storage System, Hydraulic Energy Storage System, Fued
Cells and Hybrid Fuel Cell Encrgy Storage Systemand Battery Management System

|

D v



Unit IV o7

Sizing the propulsion motor, sizing the power elecironics, selecting the energy slorage
technology, Communications, supporting subsysicms. Matching the electric machine and the
internal combustion engine (ICE), Introduction io cncrgy management strategies esed in
bybrid and electric wehicle, classification of different encrgy management strategles,
comparison of different energy management stralegics, implementation issues of cocrgy| 4
siralegries

Ui v N5

EV Charging Technologies: Classificalion of different charging technology for EV charging
station, introduction to Grid-io-Vehicle, Vehicle 1o Grid (V2G) or Vehicle to Buildings
(VIB} or Vehicle to Home (VIH) operations, bi-directional EV charging systems, energy
munagement sirategies used in hybrid and electric vehicle, Wireless power transfor (WPT)
technique for EV charging.

=

References: |
Text Books Recommended:

L. Ighal Hussein, Electric and Hybrid Wehicles; Design Fundamentals, CRC Press, 2003,
2. James Larminie, fohn Lowry, Electric Vehicle Technology Expiained, Wiley, 2003

Reference Books Recommend ed:

1. Mehrdad Eheani, Yimi Gao, Sehastion B Gay and Ali Emadi, “Modem Electric, Hybrid Electric and Fuel Cell
WVeehicls: Fundamentnls, Theory and Design®, CRC Press, X4,

2. Chris Mi, M. Abul Masrur, David Wenzhong Gao, Hybeid Electric Vehicles: Principles and Applicarions with
Fractcal Perspectives, John Wiley & Sans Lad, | 2011

@ \ ;




RTM Nagpur University-Mechanical Engineering
B.Tech. 8" Semester
Elective — V: Design of Material Handling System (BTMES03T)

Syllabus {Theory)
o) Wesk | Cr Maximum Marls Exam
s [ i
Senpester C::;::;::;E gdi | Continu | Unive |’ l:“{l:lr::tsh‘.lj
| LT e | al | ity | Towl :
b Assess | Examl
Design of muterial
VIl Handling System 3 3 30 70 100 3

sr. | Course Objective
Np., | The objective of this course is—
The study of Design of various Mechanical handling system is concerned with
L understanding of various industrial system and devices with its basic design.
The overall ohjectives of this course is to understand and learn about various ndustrial
3 | mechanical handling devices starting from ther basic design for any desired condilion
and its safety anabysis with its theoretical knowledge.
This curse includes designed considerations of conveying mechanics like trucks, trolleys,
3 | Rope ways, Crancs, Elevators, Draglines, Robotics handling, Belt conveyers, Chain

COMYEYGCES, SETCW CONVEYErs, pneumatic conveying system.

Coorse Outcomes

After successful completion of this course the student will be able to:

CO1 | Constructional and operational characteristics and design of trolley.
€032 | Constructional and operational characteristics and design ofropeway.
€03 | Constructional and operational charagteristics and design of cranes,
04 | Concept of AGV bulk solid conveying system

C05 | Concept of Gravity powered and vibrating conveying systei.

@ V




SYLLABUS

Contents Vo of
hours
Unit I Constructional features, operalion, operational characteristics, advantages, 8

disedvantages, limitations, design considerations of trolley,

Unit I1 Constructional features, operation, operational characteristics, advantages, =
disadvantages, limitations, design considerations of ropeway.,

Unit ITI Constructional features, operation, operational characteristics, advantages, 7
disadvantapes, limitations, design considerations of cranes.

Unit IV AGV bulk solid conveying: bell conveyors, chain convevors, roller =
cenveyor, and pneumatic conveying system.

Unit V Gravity and powered |, screw conveyors , tubular screw conveyors | T
escalators vibrating conveyors [ crank type and spring types).

References: i
Text Books Recommended:

1. MLP Alexandrov, “Material Handling Equipments™ MIR publications.

2. Acma , Reference Book For Belt Conveyor.

3. Citadinoy, “Conveying Machines™ by MIR publications:

4. Siddhartha Ray, “Introduction to Material Handling *, New Age International Publication
5. ASBME, “Materials Handling Handbook™, Wiley -Interscience, |985

6. Spivakovsy A.0. and Dyachkov V K, “Conveying Machines”, Volume 1 and II, MIR
Publishers, | 285

7. Spivakovskii, “Conveyors and related equipments”, MIR publishers

8. Rudenko , “Material Handling Equipments”, MIR Publishers

e +



RTM Nagpur University-Mechanical Engineering
B.Tech. 8™ Semester
Elective — V: Total Quality Management (BTMES03T)

Syllabus (Theory)
Huours / Cr Maximum Marks Exam
C i 4
Semester il T Woek edi | Contin | Unive A
{Subject) " Total nn
Ll TP |* ual rsity |
Assess | Exam (Hrs.)
Total Quality
VIl Management O e R 30 7 100 K
|
gr. | Kourse Objective
wo. | The objective of this course is—
To give the students an overview of quality and TQM and explaining the salient
1 | contributions of Quality Gurus like Deming, Juran and Croshy, General barriers in
implementing TOM. -
3 | The student would be able to apply the tocls and techneques of quality management 10
menufacturing and services processes.
3 | To facilitate the understanding of Quality Management principles and process.

Course Ootcomes

After successful completion of this course the student will be able to:

co1

To develop understanding of Quality concepts.

co2

practically implement the Total Quality Principles to employees and supplier partnership.

CO3

Understanding of Statistical Process Control and Process Capability for enhancement of
suality.

COd

practically implement the tools for Total Quality Principles |

Cos

Develop Understanding of Quality System , Quality Audits, Leadership & quality council
& overview of sofbware used for TOM.

IR
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SYLLABUS
Contents No of
hours

Unit I - Introduction to Total Quality Management (8 hours)
Concept of Quality, Need for Quality, Definition of Quality, Dimensions of a
Product and Cuality of Service, Concept of TQM, Framework of TOM,
Contributions of Deming, Juran, and Croshy, Obstacles in TQM, Customer and his
perception of Quality, Customer retention

| Unit 11— Principles of Total Quality Management (8 hours)
Continuous process improvement - PDCA cycle, 55, Kaizen, 8D Methodology,
Supplier partnership, Partnering, Supplier selection, Supplier Rating, Taguchi|
technique — Introduction, Loss Function, Parameter, and Tolerance Design, Signal to
Moise ratio , |
Unit I1I - Statistical Process Control and Process Capability {T*lu:uurs,'l ]
Statistical Process Control- Central Tendency, Nommal curve, Contral Charts,
Process Capability, Quality Function Development (QFD), TPM - Concepts,
improvement needs - Performance measures
Unit I¥ - Tools and Technigues in Total Quality Management (7 hours)
The seven traditional tooks of quality, New management tools, Six-sigma: Concepis,
Methodology, Applications to Manufacturing, and Service Sector including IT,
Benchmarking - Reason to benchmark, Benchmarking process, FMEA Stages and
Types.
Unit ¥ — Quality Systems in Total Quality Management (¥ hours)
lnrroduction to IS/150 9004:2000, Cuality Management Systems, Guidelines for
performance improvements, Quality Audits, TOM culture, Leadership and Quality
Council, Employee Involvement in TQM, Motivation, Empowerment, Recognition
and reward, Overview of seftware used for TOM

Note —Studenis are expected to complete one case-study based on or using the concepts of TOM

in an industry individwally. Faculty shall ask the students to submit the repovt based o
study ax a part of the curviculim term work.

] q!u's Cise

Relerences:
Text Books Recommended:

| Total Quality Management: Dale H. Besterfield, Carol Besterficld - Michnaetal, Pearson.

2.ShridharaBhat K, Total Quality Management — Text and Cases, Himalaya Publishing
Reference Books Recommended:

1.L Suganthi, Anand A Samuel, Total Quality Manegement, PHI

2. LeGen. Lzl H, Total Quality Management, Wiley Eastern Limited

3.(reg Bounds, Beyend Total Quality Management, MeGraw Hill Publishers
4.Menon H G, TOM in New Product Manufacturing, McGraw Hill Publishers

House




RTM Nagpur University-Mechanical Engineering

B.Tech. Bth Semester

Elective — VI: Industrial Internet of Things (I0T)
(BTMERMMT)Syllabus {Theory)

v
i ] | e Maximum Marks Exam
nars

Semester Coaras b edi | Continm | Unive Duratio
(Subject) i EaaT rity | Total [P {Hrs.)

L| T I :

Aszsess | Exami

VIl Industrial TOT 3 = a | E1i] it 10 3

S, Course Objective

Mo, The uhj:l:liu afl this course is—

|| Teoprovide knowlodge of key enablers of Industrial 10T Systerns.

3 | Toundersand the importance of industrial sutomation and industrial maint=nance for reducing the

productian loss

3 | Toacguainted with the challenges of 1oT implementation it it industry.

Course Ountcomes =

Adter suceesfil cmpl-:lmn of this course the siudant will ke skle to:

To select sensoes as per the industry based 1oT applications including m-smsor processing, data

Linit 11

Implementation systems for IToT: Sensors and Actuators for Inchastrial Processes, Sensor networks,
[aia Acquisitions on ToT Plaform, Wireless Sensor nodes with Bluetooth, WiFi, and LoRa Frotoools,
IoT Ciate way, loT Edge Systems and IV's Programiming

£x conditioning, mieuning methods ete,
co To design communication technologics on the basis of data trensfer rate, power/energy requirements
gnd throzphput requiresments.
coa To implement the key enoblers of industral loT systems such as AR, VR, clond computing.
application soflwarcs in the ficld of inchestrial loT.
cod Ta éesign predictive maintenance strategy for the criticsl processes of the mdusmy by using loT
concept by reduce the production loss of the induwery.
0% Ta apply the IoT concepts in huiklmg solutions & industrial problems.
: SYLLABUS
| Contenls Mo of hours
Lmit I a7
Introduction te Industrial IaT: Indusicial revalution, role of Intermet of Things (10T & Industrial
Internct of Things {IToT) in Inchestry 4,0, key technalogies in Industry 4.0, concept of Sman Factories,
clemenis of smart Sactizics.
a7

D v




Uit 101
Cyber Fhysleal Systems (CPSy Architccture of CUPS, features of CPS, Bole of key technologics o]

industry 4.0 in industrial operations soch & Augmented Reality and Virtual Reality, Artificial
_Inaelligence, Big Data end Advanced Analyeis

Unii 1V

Predictive Maintenance with 1T techoolopy: Industrial maintenance strategies, noed of effective
mainkenance sirategies, prediclive maintcnance with [oT technologies snd its architecture, desien of
oT system for condition monitoring,

Limit ¥

Industrial 1oT- Applicafions: Challenges of TaT implementation. Apnlication of IoT in Pewer
Plants, maring, aviation, Inventory Managetnent & Quality Control, Plant Safity and Saourity
{Including AR and VR safety applications).

References:
Text Beoks Becommended:
1. Industry 4.0: The Inchzstrial Inteenes of Things Alasdair GilchrdstPublications: Apress

Authors: Bartodziej, Christoph lan Springer: Publication in the field of econamie science,
3, Embedded System; Architecture, Programming and Design by Rajcamal, TMH3.

Reference Books Hecommended:

and In Ecosusterns™, River Publishers

2. The Concept Industry 4.0 An Empirical Analysis of Technologies and Applications in Production Legistics

1. De. OvidiaVermesan, Dr. Peter Friess, “Intemnet of Things: Converging Teclmologies for Smart Environmenis

ep \



RTM Nagpur University-Mechanieal Enginecring
B.Tech. 8" Semester
Elective - V1: Additive Manusfacturing (BTMESDAT)

Syltabus (Theory)

Maximum Marls Exam
Hours | Week | Cr

i Course Title = Dhuratio
Bemest edi | Conting | Unive
i (Subject) o | ar | ety | Tetad |mCHS)

L 2 Aszess | Exami

Additive
Vi Manu rﬂElﬂ.ll'iHE 3 = = 3 ) 0 106 3

gr. | Course Objective
Mo | The ebjective of this conrse is—

I Lse commervial software for digitizing free-form geometry,

Crane the design of an object suitable for additive monufaciunng processes,

k| Comparc traditional versus next gencration mamufectarng

Dicfine and apply criterion for selecting sppropriate additive manufacturing process for any given
4 application,

L Course Outcomes
After succeaslal completion of this course the stadent will be able to:

Explain the evolution of additive masufacturing {AM) and its importance fn digial pranuficturing, Alsn, |

CO | reate AM process choin for product

co2 | Create and pos-process o midel for ndditive manufachming,

€03 | Cxplain liqud based and solid hased additive A faciuring PrOCeases
o4 | Exphin powder based additive manfacturing process

s | Post process the additive manufaetured parts.

D Y




EYLLABUS

Conients

Mo of hours

Unit 1 Need - Development of Additive Manufacturing (AM) systems, Distinetion
between AM & CNC machining,

AM process chain: Conceptualization, 3D Scanning & the Scanning Process CAD,
conversion to STL, Transfer to AM, STL file manipulation, Machine setup, build |
removil and clean up, post processing,

Impact of AM on Product Development - Virtual Prototyping - Rapwd Tooling —
Rapid Prototyping (RP) to AM - Classification of AM processes, Benefits and
Applications,

Lt 11

Reverse engineering and CAD modeling: Basic concepts - Digitization techniques
— Model reconstruction — Data Processing for Rapid Prototyping: CAD model
preparation, Data requirements,

Introduction to Geometric modeling technigues: Wire ftame, surface and solid
modelmg — data formats - Data interfacing, Part orientation and support generation,
Support structure design, Model Slicing, Tool path generation - Software for AM -
Case studes.

Uinit 10

Liquid based and Solid based additive manufacturing systems:

Stereo lithography Apparatus (SLA): Prineiple, pre-build process, part-building and
post-build processes, photo polymerization of SL resins, part quality and process
planning, Recoating issues, materials, advantages, limitations and applications.

Fused Deposition Modelling (FDM): Principle, details of processes, process
variables, types, products, materials and applications.

Ta

Uit 1V

Powder based additive manulacturing systems:

Selective Laser Sintering (SLS): Principle, process, Indirect and direct SLS- powder
structures, materizls, post processing, surface deviation and accuracy, Applications.
Laser Enginecred Net Shaping (LENS): Processes, materials, products, advantages,
Limitations and applications— Case Studies.

Unit ¥

Post processing of AM parts:

Sup]:mr:l material removal, surface texture iTl'l'F'Tﬂ‘ﬂ'El'“CﬂT. accuracy jmp.!'ﬂ‘-'l!ﬂ'll:l'lt.
aesthetic improvement, preparation for use as a pattern, property enhancements
using non-thermal and thermal techniques,




Referenoes:
Text Books Recommended:

|, Gibsan, L, Rosen, D.W, and Stucker, B., “Additive Manufacruring Methodologics: Rapid Prodotypinng o
Iyrect Digital Manufbcuuring”, Bpringer, 2010,

2. Chua Chee Kai, Leong ah Fai, "Ragid Prototyping: Principles & Applications”, World Scientific, 2003,

3 fan Gibson, David W Roser, Brent Stucker., “Additive Mamsfucturing Technologies: Rapid Prolotyping o
Direct Digitel Manufacturing”, Springer, 2010

4. Ali K. Kamrani, Emand Abouel Nas, “Rapid Prototyping: Theory & Practice”, Springer, N06.

5. T, Pham, 5.5, Dimov, Rapsd Manufacturing: The Tachnologies and Applications of  Rapid Prototyping and
Rapid Tooling, Springer 2001

]hl:emu-t Books Recommended;
1. Gebhardt, A, “Rapid prototyping”, Hanser Gardener Publications, 2000,

2. Liow, LW, and Liou, F.W., “Rapid Prototyping and Engincering applications ; A tool box for protatyps
development”, CRC Press, 2011

3, Kamrani, A K. and Nasr, E A, “Rapld Prototyping: Theory and practice”, Sprnger, 2006,
£, Hiltom, P.10. andl Jacobs, P.F., Rapid Tooling: Technologies ard Tndustrial Applications, CRC press, 20035,




RTM Nagpur University-Mechanical Engineering

B.Tech. 8" Semester
Elective = VI: Energy Conservation & Management (BTMES04T)
Syllabus (Theory)
Maxi Marks
Course Title Hours/ Week | Cr S e DE:-t:u
Semester (Subject) edi | Continu | Unive e [
T al raity
Assess | Examd
Energy
VI Conservation & 3| - - 3 30 70 1oo 3
Management
*
B Coarse Objective i
No. | The ohjective of this course is—

1 This Course is designed 1o help students understand the importance of energy sysiems in working

ird the need to conserve energy.
3 | This course aims io familiarize Energy Auditing in Industries and its Methodology with all the

parameters and Instruments nvolved.
3 | Thesiudents will be able to apply the core-requizite knowledge of Engincering 'ﬂI?ml:-l:l}mﬂmita

and Encrgy Conversions to come up with Energy Saving techniques in Industrics.,
4 | This course also aims o gain knowledge of applying financial apprazsal techniques o energy

saving projects.

Course Outcomes
After successful completion of this course the student will be able io:
01 | Identify and classify arcas of energy conservation in industrics. 4
CQ2 | Know the duties and responsibilities of an energy manager and energy auditor.
C03 | Analyze and mu_&if_-.-' exisling working of the energy wlilizing and generating machines.
€04 | Know how to use instruments 1n energy audit process.
COs | Implement ]:lr:.'Elcr cnergy saving technigues in boiler, furnaces ele.




SYLLAEUS - Elective — VI: Encrgy Conservation & Management

e Contents

Mool

Unit T

Encrpy scenario, Classification of Energy, Primary and Sccondary Encrgy, Commercial
Energy and Mon-commercial Encrgy, Renewable and Non-Rencwable Encray, Indian
Encrgy Scenario. Long Term Energy Scenario for India, Encrgy Pricing in Indin, Energy
Security, Energy Conscrvation and its Importance, Energy Strategy for the Fufure, The
Energy Conservation Act, 2001 and ils Features, Various Forms of Encrgy, Electrical
Encrgy Basics, Thermal Energy Basics, Units and Comversions

Unit 11

Emergy matagement and audit, Definition & Objectives of Encrgy Managemend, Encrgy
Aaedit: 'g-pm and Methedology, Understanding Energy Costs, Energy Audit Instruments,
Financial mansgement, Introduction, [avestment Need, Appraisal and Criternin, Financial
Analysts, Financial Analysis Techniques - simple payback period, return on investment, net
present value, internal rate of return, cash flows, Sensitivity and Risk Analysiz, Financmg
Ciptions, energy performance contracts and role of Energy Service Companics (ESCOs),

Unit ITT

Encrgy Efficiency in Boilers and allicd system: Introduction, Boiler Systems, Boiler Types
and Classifications, Performance Evaluation of Boilers, Energy Conscrvation Opporiunitics,
Case Study. Cooling Tower: Performance evaluation, eflicient system operation, and cnergy
saving bpportunities, asscssment of cooling towers, Epcrgy efficiency in furnaces,
Performince Evaluation of a Typical Furnace, General Fuel Economy Measures in Furnaces,

08

9 v




Unit IV o7

Encrgy cfficiency in corapressed afr system and HVAC system:

Introduction: Coempressor Ferformance, Compressed Air System Components, Efficient
Operation of Compressed Air Systens, Compressor Capacity Assessment, Encrgy
Efficiency in Compressed Air System, Heming, ventilation, air conditioning  snd)
Refrigeration System. Energy efficiency in pumps and pumping system, Factors Affocting
Pump Performance, Efficient Pumnping System Operation, Flow Conirel Strategies, Encrgy
Conservalion Opportunities in Pumping Sysiems.

Unir vV 0%

Giobal envirenmental concerns, Global Environmental Issues, Owone Layer Depletion
Global Warming, Loss of Bio-Diversity, Climate Change Problem and Response, Kyote
Protocol, The Conference of the Partiss (COP), Prototype Carbon Fund (PCF), Cb:aml
Drevelopment Mechanism (CTDM), Sustainahle Development,

References:
Text Books Recommended:

I: Energy Enginecring and Manngement Amlan Chakrabarti Prentice hall India 2011,

2, Energy Manapement Princsples, CB Smith, Perpamon Press, Mew York.,
3. Book 1,2,3,4, Energy Manager and Energy Auditor Examination, Boreau of energy efficiency, New Delhi.

Beference Books Recomimended;

1. Energy Management Hand Book, W, C. Turmer John Wiley and sons.
2, Handbook on Energy Eficiency, TERL, Mew Delhi, 200%.
3. Energy Auditing and Conservation; Methods, Measurements, Mosagement & Cass Study, Hamies, Hemisphers

Puldishing, Washington, 1950

2 L



RTM Nagpur University-Mechanical Engineering

B.Tech. Sth Scmester
Elective = VI: Green & Sustainable Manufacturing (BTMEBMT)

Syllabus (Theory)
{ Madimuom Marks Exam

: Hours / Week | Cr
Semepter C'gﬂ";;“ cdi | Continn | Unive E“:I"'“;
LI T F i al rsity Total | B(Hrs.

Assess | Exami
Gireen & Sustainable
Wil Manufacturing 3 = . 3 30 T 16K JHrs

gp, | Course Objective
Mo, | The objective of this course is—

i Te Sthdy Importance of Environment conseious manufacturing {Green Manuofacturing),

F] To schicve sustainabilay through manufacturing

k] To comserve natural fessurces for fsture seoeration through green mamafacturing peactices

Course Chatcmmes

i
After spccessful completion of this course the student will be able to:

Get acquainted with the current global and Indssn. mmufacnuring scenario and challenges with respect fo
Col

Enviroament

co2 | Get sequainted with the green manuficurme concept and itsneed m plobal and Indian context

o3 | Get coaversant with the vorious ey GM Operatianal Technolegies, approaches, strategies, and Elements

Cog | Get acquainted with Internationnd and Naticnal Green regulations,. Internotional Treatics supparting G

Giot conwersant with the Concepiual GM moded, Performance measurement tools & Green ceonomics for

Cos GM, Analviical Teols for Sustainability Assemment, Life Cycle Assessment

® V




SYLLARUS

Conlents

Mo af haurd

Ll 0

Manufacturing i industrics, Definition, Importance of Green Monufacturing(GM) & Sustainable
manufsetring (M), Need for public swareness for GM, Major Envirenmental lssues . Ozone
depleting gases — Green House Effect — Green House Gases and Global Warming Ak Pallstion,
Impact.of Large mcwstrics, Small & mediom enterprises (3MEs) on environmsent, Industzial
Pollatian ndian Scenarie,

7His
t

Unit 11

Introduction of Green and sustainsble Mamufactoring - Understand glohal buesiness conditions and the
meed for infograting sustamability info existing continwous imjravement initiztives, Meed for GM and
3M in Production ; Origin and Overview of GM:- Evolution & overview of Green manufacharing|
practices. Sustamability and global conditions. The Clean production concept, GM for Susainable
Development Green Manacturing Practices [Country Spocific and Inchestry Specific), Various green
practices pursucd by mijor companies

Uit 111
The Three Bs (Reduce, Recyele and Rewse) in Monufactoring Industries:& 6R7sin Sustainnhle
mansifacturing ie. reduce, reuse, recyele, recover, redesign and re manufscturing, GM Operational

Technologies, GM Approaches/strategics, Elements of GM  Greem Desipn (Design for the
Enviranment) (DfE) Life Cycle Anabysis or Asscsgment (LCARGreen Process Plonning, Green
Supply Chain (GSC)Reverss Logistics (RL),Green purchasing and Marketing, Green peoductivity,
Cirean Dhisposaly GM a0 Industry 4.0 scenaris. .

EHrs

Lmit IY

Internatiomal and National Green regulations, International Treaties. imternational and MNational
Regulation on Environmental Sustainability and its Sectoral Impact; GM legislation / dirsctives,
Kyota Protocol ,International Green Regulations, Waste Electrical and Elecironic Equipment (WEEE)
Diirective, Restrictions of Hazardows Substances (RoHs) Directive, End of Life Vehicle (ELV)
Drirective, The Take-back kow, 150 14000 series of standards for GM

THr=

Umit ¥
Case Study for establishing GM model for manufcturing industey. Case stady for identifiing the
eritical success Sctors(drivers) and performance measure of GM e manufactoring industry
Lstablishing the relationship and framng the GM maodel bosed on idemtifying drivers and measares
using suitable staistical 1ol ar software. {sdents are expocted 1o porform ense study and esablish

model for G through case study)

Ils-_ -




Releronses:
Toxt Banks Recnmmernded:
-42 | 51 cenfury management | o reference handbook™ Edited by: Charles WankelSAGE Publications, Inc., 2008,
Handbook of envirenmentally conscious manufacturing” Edited by: Christian N. Madu London : Rluwer
Academic Pablishers, 2001
+Tndustrial Ecology” TE. Groede! & B.R. Allenby Pearsen Education, Inz. 2003.
Reference Books Recommended:

. “Greener manufacturing and operations: from design to delivery and bn-:k’EliJI:l:d by; Joseph Ssrkis Greenbeaf
F'I.LIJ 200
. A.n. Tntrodisetion 1o Altemative Energy Sources: Ranky, P.G. An inferactive multimedia 30 eBoek publication Ly
CliMware USA, Inc. and CIMware Lid., UKL ISBN 1-872a31- 97-3, 208

i
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RTM Nagpur University-Mechanical Engineering
B.Tech. ™" Semester
Project Phase IT (BTMESDSF)

Sr. Course Dufcomes
Mo
L
<
After succossful completion of this cowrse the student will be able fo: I
CO1 | Convert their conceptual ideas into working projects .
C02 | Explore the possibility of publishing papers in journal.
e Enhance their knowledge through an on-line collection of evidence, work and other
i formation.
Ultimately promotes for inter-personal communication, punctuality, demonstration of
CO4 | appropriate  writen and oral communication skills with overall Work-Imegrated-
Learning,
CO8 Develop an understanding of social, cultural, professional, ethscal, global and

environmenial responsibilities of the professional Engineer. &

Note: A load of 4 hoursiweek per project guide for the course "Project Phase 117

SR
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