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VISION
Excellenee in Mechanical Engineering for Global A¢eeptance

MISSION

* Make spirited mechanical engineers with morals values and principles for sustamable
development of soeiety.. :
e Strive eontinuously to impart knowledge and skills of the highest standards.
~ »  Our engineers will respond to the eurrent and future: needs of the mdustry, higher studies as
‘well as resea:rch '

| -Program Educational ObJECtheS'
. _Graduates of the program will beeome competent engmeers sultable for the mechanical
. engmeermg based industry and higher education.
'.2. Graduates of the program will- acquire the necessary foundatlon in fundamental mechanical |
-engineering subjeets for development of mathematical and analytical abilities.
3. -Graduates of the programt will acquire the knowledge and skills in mechamcal engmeenng to
provide technological solutions. -
4. Graduates of the program will learn managenal ﬁnancxal and ethical practices such as, project
 and financial management skills, multidiseiplinary approach and soft skills.-
. 5. Graduates of the program will respond to growmg demands of society through lifelong
learning.

Program Outcomes'
B At the end of the | program a student will be able to

1. Engmeenng knowledge. Apply the knowledge of mathematics, science, engmeermg
o ﬁmdamentals -and an engineering specialization to the solution.of complex engmeenng problems.
2. Problem analysus Identify, formulate, review research literature, and analyze complex
engineering problems reaching substantlated conclusions using first principles of mathematics,
natural sciences, and engineering sciences :
3. Design/development of solutions: Design solutions for complex engineering problems and demgn
system eomponents or processes that meet the specified needs with appropriate consideration for
- -the public health and safety, and the cultural, societal, and environmental considerations
4. Condnct investigations of complex problems: Use research-based knowledge and research
. methods including design of experiments, analysis and interpretation of data, and synthesis of the
information to provide valid conclusions. : '
5. Modern tool nsage: Create, seleet, and apply appropnate techmques resources, and modern_
. engineering and IT tools mcludmg prediction and modelmg to complex engineering activities w1th
" an understandmg of the llmntatlons -
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- 6. The engmeer and society: Apply reasonmg informed by the contextual knowledge to assess
‘societal; health, safety, legal and cultural issues and the consequent responmblhtles relevant to the
. professional engineering practice.

7. Environmcut and sustainability: Understand the impact of the professional engineering

- solutions in societal and envn'onmental contexts and demonstrate the knowledge of and need for
_ sustainable development. - ‘

8. Ethics: Apply ethical principles and commit to professional ethics and IeSpOﬂSlbllltlES and norms
of the engineering practice. - '

9, Indmdual aud tcam work: Function effectlvely as an individual, and as a member or leader in
 diverse teams, and in multidisciplinary settings.

10; Commumcat:on Communicate effectively on complex engineering activities with the
‘engineering commumty and with society at large, such as, being able to comprehend and write
effective reports and de51gn documentanon make effective presentations, and give and receive
clear instructions. :

11. Project mauagemeut and finauce: Demonstrate knowledge and understandmg of the engineering
-and management principles and apply these to one’s own work, as a member and leader in a team,
1o manage prOJects and in multldlsc1p1mary env1ronments .

I2.Life-long lcarning: Recognize the need for, and have the preparation and ablltty to engage in
1ndependent and. hfe-long learning in the broadest context of technolog1ca1 change

- Program Specifie Quteomes: .
. At the end of the mechanical engmeenng program a student w1lI be able to:

- 1. Identify, automate and apply manufactunng processes for produenon of mechamcal components
.. - considering effective use of man, machines, and material resources.
‘2. Design, formulate, develop and analyze mechanical components and systems using deslgn
" enginéering pnnclples and modern CAD/CAE tools
3. _Spemfy, analyze, evaluate, audlt design and build thermal and ﬂmd systems using modem
' ,engineerlng tools
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Desngn of Machine Elements -I MEUA31171)

Teaching Seheme =~ . : _ Examination Scheme
Credits: 3 ' ' .. Formative Assessment : 50 Marks
Lectures 3 Hrs/week - ‘ o ~ Summative Assessment : 50 Marks '

Prereqmsrte Engmeermg Graphrcs Engmeenng Mathematrcs Strength of Materials, Theory of
Machines. :

Course ohjectives: '
‘e Student- shall gain appreciation and understandmg of the design function in Mechamcal
" Engineering, different steps mvolved in des1gmng and the relation of design actwrty with
o manufacturmg activity. '
 Student shall galn design knowledge of the different types of' elements used in the machme
- _design process, for e.g. fasteners, shaf'ts eouphngs etc. and will be able to deSIgn these elements
- for each application. ,

Course Outcomes: Upon the completlon of the course students will able to
- 1. Identify and understand failure modes for mechanical elements and design of machme eIements
.- based on strength.
- Design, Shafts, Keys and Couphng for mdustnai appllcatlons
Design the Power Screws for various applications - :
'Des1gn fasteners and welded joints subjeeted to different loadlng COIldlthllS '
_De31gn various Sprmgs for strength and stiffness
De31gn of machine elements subjected to ﬂuctuatmg loads

mw#ww

: Unlt 1 Design of Simple Machiue Elemeuts

Design process, design considerations, use of preferred series, Standards and codes, Design of cotter -
Jomt lever.for safety valve, bell crank lever and components subjected to eeeentric loading.

[ Unit 2 : Desigu of Shaft, Keys aud Couphngs

- .’| Shaft design on'the basis of strength, A.S.M_.E. code for shaft de31gn, torsional I‘Igldlty and lateral r1g1d1ty
_ Deslgn of keys, design of flange couplmg and ﬂexxble bushed pin couphng

Unit 3 : Design of Power Screws

Forms of threads, multiple start screws, torque analysts and deslgn of power screws Wlth square threads,
self-loeking screw, collar friction torque, stresses in power screws, design of a c-clamp.
| Trapezoidal threads, Design of screw jack, Differential and cornpound Screw.

Unit 4 :Threaded Joints and Welded Joints.

| Basic types of screw fasteners, belts of uniform strength, I. S.0. Metric screw threads, bolts under tens1on
| eecentrically loaded bolted joint in shear, eccentric load perpendicular and parallel to axis of bolt,
eccentric load on circular base. Strength of Welds Stress in Welds, ‘Axially loaded unsymmetncal welded

* | joints, eccentric load in plane of welds, welded joints subjected to bendlng

| Uuit 5 : Mechauical Spriugs

Types, apphcatlons and materials for spnngs style of ends stress and deflection equations for helical
.compressu)n springs; design of helical compression and tension sprmgs concentric helical s sprmgs helical
torsion spring, Multi-leaf springs. :

Uuit 6 : Design for Fluctuating Load

| Stress concentration -~ causes & remedies, Fluctuating stresses, fatiguc failures, S-N curve, endurance

' . stren@and modlfylng faetors, des1gn for ﬁmte and infinite hfe cumulatwe damage in fatigue faliure
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Dynamics of Machmery (MEUA31172).

-Teaching Scheme N ' ' Examlnatlon Scheme

" Credits: 3 ' L _ ‘ Formative Assessment : 50 Marks
Lectures:3 Hrs /week o ‘ SummativeAssessment : 50 Marks

Prerequ1s1te Engmeermg Mathematics —I, IT and I, Engmeenng Physics, Engineering Graphlcs-
I, Engineéring Mechanies, Basxc Mechanical Engineering, Theory of Machines 1.
Course objectives:

- To make conversant with workmg prmc1p]e of control mechamsms hke clutches, brakes.
, Also able to understand analysis of gearing systems. 7
Course Outcomes: Upon the completion of the course, students. will able to
1. Analyze static and dynamic effeet of forces acting on mechanisms and machine components.
. Design and analyze clutehes and brakes.
Apply eoncept of static and dynamic balancing
Evaluate torque and speed in spur and helical geanng systems _
‘Analyze motion transmission by vanous types of gears and gear trams
1. 6 Evaluate Torque transmitted by gear trains. '
: Umt 1: Static aud Dyuamie Force Analysis : :
| Theory and analysis of Compound Pendulum, Concept of equivalent length of simple pendulum,
Bifilar suspension, Trifilar suspension. Dynamics of reciprocating engines: Two mass statically and
dynamieally equivalent system, correction couple, Static and dynamic force analysis of reciprocating
'engme mechanism (analytical method onIy) Crank shaft torque, Introduetlon to T-0 diagram
Unit 2: Frictiou Clutches and Brakes - :
Friction in turning pair, friction circle, friction axis, frietion in four bars and slider crank
| mechanism. Torque- transmlttmg eapaeity of Pivot and collar friction, Plate elutches, Cone clutches,
Centrifugal cluteh, Braking torques of different types of brakes such as shoe brakes, external and
| internal shoe brakes, block brakes band brakes and band & block brakes
* Unit 3: Balancing
Stat1c and dynamic balaneing, baI_aneing of_'-r()tating.masses in single and several planes, primary
“and 'secondary balancing of reciproeating masses, balancing in single cylihdef engines, balancing in
‘multi-cylinder in-line engines, direct and réverse cranks method, radial and V engines.
* Uuit 4: Spur Gear _ : '
Classification, Spur gear: definition, terminology, fundamental law of toothed gearing, Involute and
cyeloidal profile, Path of contact, arc of contact, Conjugate aetion, Contact ratio, Minimum number
of teeth, interference and under cu’mng, Force analysis. '
Uult 5: Helieal, Bevel, Worm aud Worm Wheel

'sm.4=~s»-

Helical gears: nomenelature, center distance, virtual number of teeth. Bevel Gear: ‘terminology and
Efﬁmency, Worm and worm wheel: termmology, geometncai relationships, tooth forces, torque
| transmitted. '

_-Mechanical Enginegring .~ .0 0ot e
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Heat Transfer (MEUA31173)

Teaching Scheme R Examination Seheme
Credits: 3 _ ‘ , - Formative Assessment : 50
Lectures: 3 Hrs/week ‘ Summative Assessment : 50

Prerequisite: Thermodynamics, Fluid Mechanics, Engineering Mathematics

Course objectives:
o . The aim of the course is to build a solid foundatton in heat transfer exposing stidents to the three
basic modes namely conduction, convection and radiation.
 Rigorous treatment of governing equations and solution procedures for the three modes wilt be
~ provided, atong withsolution of practical problems using empirical correlations. '
* The course will also briefly cover bonlmg and condensat:on heat transfer, and the analysis and
' design of heat exchangers :

Course OQutcomes:
_ Upon the completlon of the course, students will able to
. 1. Analyze the various modes of heat transfer and implement the basic heat conduction equations for
Steady, one dimensional thermal system with and without internal heat generatlon
2. Analyze heat conduction in extended surfaees.
3. Formulate and analyze a transient heat transfer probtem.
4. Analyze the heat transfer rate in natural and forced convection.
5. Interpret heat transfer by radiation between objects with simple geometries.
6. Analyze the heat transfer eqmpment and investigate the performance.

Unit 1 : Steady State Conduction

Introduction: Applications of heat transfer, Modes of heat transfer Thermal conductmty, Thermal
diffusivity

Unidirectional steady state eonduction without internal heat generatlou Fourier’s taw, Apphcatmn of .
Fourier’s'law to infinite slab, infinite long hollow cylinder and holtow sphere, Electrical Analogy of
conduction, concept of conduction and film resistances, critical insulation thickness, Three dimensional
general differential equation of conduction in Cartesian, cylindrical and spherical geometry (no derivation
for spherical geometry), Laplace, Fourier’s and Poisons equation.

Unidirectioual steady state conductmn with internal heat generatlon Boundary condmons Application
.of Poisons equatton

Uuit I : Heat conductlou through Extended Surfaees — Fms

Types of fins and its applications, Fin effectiveness and fin efﬁcxeney, concept of pin fin, Differential

equatlon of pin fin, boundary condition based classification of pin ﬁns Analysis of pin fin

Umt I : Unsteady state couduetiou

Validity and criteria of lumped system ana]y31s Biot and Fourier number Time-constant and response of
‘ thermocouple Transient heat analysis using Heisler Grober charts.

Unit IV: Convection

Fuudanicutais of Convection: Heat convection, velocity. and thermal boundary layers
Forced Convection: Governing equation of forced convection, physical significance of dtmensxonless
numbers Correlations for ﬂow through Duct/Internal flow and flow over flat platef External flow

(Pa’ttern 2017) """" Mechanlcal Englneenng S 13
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Manufacturing Technology (MEUA3 1174)

Teaching Scheme | ' - Examination Scheme

Credits: 3~ ' - ‘ Formative Assessment : 50 Marks
Lectures: 3 Hrs./week - o . . Summative Assessment : 50 Marks

Prerequlslte Engmeermg Physncs Engmeermg Chemlstry, Engineering Mathematies, Manufacturmg
Processes and Workshop Practice. .

Course objeetives: . , : :
e To familiarize students with major manufacturmg proeesses
¢ To correlate the material type with the possible fabrication processes
e To describe the operations and tools for major manufacrurmg processes
L

.To interpret the knowledge about manufacturing processcs parameters and thelr effects on
_performanee.

| Course Outeomes:
Upon the completlon of the course students will able to

1. Evaluate economics of machining processes understanding machmmg mechanics at different

cutting conditions.
2. Differentiate grinding and super—fimshmg processes in terms of metal removal rate, machmmg
. time and their applications. : :
Describe various processes for thread and gear manufacturmg and finishing.
Develop part programming for plain milling and turning
" Explain advance machining processes for various.applications.
De31gn Jigs and fixtures considering the Principles of locating and clamping.

o

Uit I Mecbaulcs and Ecouomics of Macbmmg Processes

Theories on mechanics of metal cutting, Thermal aspects of metal machlmng, Mechamcs material

' femoval rate and machining time: Shaping, P]arung, Drilting, Milling, Boring and Broaching operations.
Surfaee finish in machining, Economics of machlmng operations, Optimizing cutting parameters for
minifum cost, Optimizing machining cost for maximum productlon and optimum cutting speed for
maximum efﬁmency

E

. Umt II: Grmdmg aud leshmg Processes

-Introductlon to abrasive machmmg and fi mshmg operations, Mechanics of grmdmg chip formatlon
componcnts of cutting force, thermal aspects, material removal rate and machining time. Grinding wheel
characteristics, Wheel specification and selection, Types of grinding operations, Surface finish in

- | grinding, F1mshmg operations: Honing, Lapping and superﬁmshmg processes, Polishing, bufﬁng and

' burnishing processes, Coolants and lubricants.

Unit III : Gear and Thread Manufacturing

Classification, elements and forms of screw threads Thread making processes: die heads, thread mlllmg,
thread rolling, thread grinding and thread tapping, automatic screw machines. Gear teeth forms and tooth
.termmology, Gear manufacturing: casting, forming, broachmg, template and generating methods, Gear
shaper, rack planning and hobbing processes, Cutting of bevel gear, worm and worm wheels, Gear
'ﬁmshmg Gear shavmg, Gear burnishing, Gear grmdmg, gear honing and gear lappmg processes.

Mechanical Engineering - .
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Internet of Things (IE31175CS)

Teé:cliing Scheme | Examination Scheme

C'redits.' '3 _ . o _ " Formative Assessment : 50 Marks

Lectures 3 Hrs/wéék__ . Su_mmative Assessment : 50 Marks

Prerequisites : - | -
' | Data Communication

Course Objeetives : |

* To understand fundamentals of IoT ‘

To implementing small IoT systems using building blocks of IoT

To gain knowledge of IoT protocols . ‘

To comprehend fundamentals of sécurity in loT

To learn how secure infrastructure for loT is implemented .

To learn real world application scenarios of IoT along with its societal and economic

. Impact using case studies -

' Coj:rse Outcomes : . .
o After completion of the course, student-will be able to
* Demonstrate the fundamentals of IoT

Apply concepts of 10T to build small loT Systems
. List the IoT protocols ,
‘Analyze the security issues in IoT - :
Demonstrate the concepts of Cloud & Fog Computing
“Develop the real world applications of IoT '

N

-

AW

Unitl: | Introduction to 10T

IoT: Definition and characteristics of IoT, Internet of Things: .Vision, Emerging Trends, Economic | -

Significance, Technical Building Blocks, Physical design of IoT, Things of IoT, loT Protocols,
Logical design of IoT, 10T functional blocks, IoT communication models, loT Communication
AP, IoT enabling technologies, IoT levels and deployment templates; IoT Issues and Challenges,
Applications. ‘ ' o R - B

{ UnitI1 : | Protocois for 10T

10T Protocols Organization, 10T Protocols: CoAP, MQTT, AMQP, DDS, IPvé, Ziche, Bluetooth,
Wifi, ‘Comparison. of Traditional Networking Protoeols. and IoT Protocols,Issues with IoT
Standardization. e ‘ '

Unit III ;- | IeT & M2M

Machine to Machine, Difference between IoT and M2M, Software define Network,. Software
| define Network for IoT, IoT Physical Devices and Endpoints; Basic building blocks of and ToT
device, Interoperability in IoT, Introduction to: Arduino Programming, Integration of Sensors and
Actuators with ArduinoIntroduction to Raspberry Pj, Raspberry Pi interfaces, Programming
| Raspberry Pi with Python. ' ' )

"Unit IV : | Security in IoT

lIoT Security: Vulnerabilities of IoT, Security Requirements, Challenges for Secure IoT,

'Threatl\/lodelling, Key elements of IoT Security: Identity establishment, Access control, Data |

andmessage security, Non-repudiation and availability, Security model for IoT,

Pattern 2017 " 'Mechanical Engineering
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L Indnstriai Antomation (IE31175ET) o
Teaehing Scheme L Examination Scheme = _
. Credits: 3 - : ‘ ' Formative Assessment: 50 Marks

Lectures: 3 Hrs/week . : -~ Summative Assessment; 50 Marks

Prereqnisite: Readers/students are expected to know the following concepts:
.. 1. Basic Electronics devices and their operations.
-~ 2. Basic understanding of Operational Amplifier.

3. Brief introduction to Controllers, analog and digital controi actions.
Course Objectives: _ : _ :
- o To give the students a comprehension of Industrial Instrumentation Design. _
* To give the students a comprehension of the relation between Instrumentation and controtler
design in industrial applications. : ' S ,
* To make the students able to analyze the control loops and to achieve the control actions with
different Controllers - ) ' : '
Conrse Outcomes:

After completion of this course, students will be able to -

| 1. Select an appropriate sensor or transducer to meet requirements of an indusirial application.
2. Select a signal conditioning circuit for given application based on applied sensing method. -
- 3. Designa data acquisition system using various Bus staridards and communication Protocols.
- 4. Choose different final control clements and Actuators., . o
5. Design'Industrial solutions for complex engineering problems using Programmable Logic
controllers. - ' -
6. Describe advanced systems in Industrial automations.

Unit I : Seusors and Trausducers N : ‘
Performance terminology - Displacement, Veiocity and Motion sensors - Proximity sensors, Force,
Pressure, Flow, Level and Temperature sensors — Humidity, pH and Conductivity sensors —
Specifications and selection criteria — Inputting data by switches 3 '

“Unit II : Trausmitters, Signal couditioning and Couverters :

‘Analog signal conditioning for different sensors — Use of bridge circuits and Instrumentation
amplifiers — Design guidelines — Signal converters V/I, UV, V/F, F/V, I/P & P/I converters —

t Evolution of two wire transmit_f.er—s — Isolated two wire transmitters — Smart and Intelli gent
transmitters ' ' - B

‘Unit III : Data Acquisition, Bns Standards and Protocois .
| Multichannel data logging and computer based data acquisition system like LABVIEW, — RS.232C
standard, TEEE 488 bus, I2C bus, HART protocols — Foundation Field bus and Profibus

| Unit IV: Aetuators aud Final Control elemeuts : :
| Pneumatic and hydraulic actuators- Directional control valves, Pressure control valves, Cylinders,
‘Process control valves - Electrical actuators- Mechanical switches, Solid state switches, Solenoids, DC
motors, AC motors and Stepper motors. g o :

- | Unit V:Prbgram'ma'ble Logic Coutrollers, Appiieations aud 'Interfacing

- ‘Mechanical Engineering. = o g
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~ Product I)esi-gn and Engineeriug -(IE31175ME)

Teaching Scheme ‘ " : Examination Seheme’

‘Credits: 3 , : ' ' ' Formative Assessments: 50
Lectures 3 Hrs/week o ' ‘ Summative Assessment: 50
Prereqmslte

Engineering Meehar_ucs Strength of Matenal Material Smence CAE and CAMD MD I and MD II
| Course oh]ecnves i

- To understand basic techniques for particular phases of product development
¢ Make and manage design teams for product development in a company.

Course Outcomes: _
Upon completlon of this course, the student will be able to:

1. Describe an englneermg design and development process -

2. Apply engineering, scientific, and' mathematical prmmples to execute a design from concept to
" finished product :
3. Create 3D solid models of mechamcal components from the perspective of aesthetic, ergonomlc_" |

and functional requirement using CAD software - ' - '
4. Deslgn for assembly, d1sassembly, environment, graphics, and packagmg
-5, Create new product based on mechanical design engineering.
. 6. Explam contemporary issues and their impact on prov1ded solution.

Tvuie1: Introduetlon to Product Design

Cha:actenstxcs of Successful Product. Development Innovatwe Th1nkmg, Challenges to Product
‘Development Product DeVelopment Process Concept Development Economlcs—Cost Vs Performance,
Design Considerations :

Unit 2': Product Development Proeess -

Product development process- Identification of customer needs- customer requirements, product
development process flows. Product specifications and concept generation, concept seiection, concept
screening, concept testing, reverse engmeermg, product archltecture

Unit 3 :Produet Design Toois

Creativity and Problem Solving-—Creativity methods-Theory of Inventive Problem Solvmg (TRIZ),
| Product function tree, Life cycle analysts, Quality Function Deployment Competmg Produtt Analysis,
SWOT analysis, Failure Mode Effect Analysis. :

Uit 4 : Design for Manufacture and Assemhly

| Design for assembly, design for d1sassembly, design for enwronment design for graphxcs and packagmg'

- Unit 5 : Rapid Prototyping

Understanding Prototypes, Principles of Prototypmg, Prototypmg Technologles Planmng for Plototypes

I Unit-6: Product. Testing and Valldatlon

Time value of Meney, Analytical technique, Product and Process, Evaluation of component, subassembly,
'assembly, Rellabxhty Goals Computer sunulanons and Bench test results, Comprehensive test plans and -
reports. '

| TY-BTech: (Patiernzor7) . '5_%!;:1'Mech'amcan-eﬁg'inea‘se:ri;rsg B
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Optimization Technignes (IE31175CV)

Teaching Scheme o - - Examination Scheme |

~ Credits: 3 _ L ' Formative Assessment: 50 Marks
Lectures: 3 hrs./ week~ - . Summative Assessment; 50 Marks

Course Ohjectives: . ‘ _ : , o . _
- e Tointroduce students to optimization techniques and applications of same.in Civil Engineering.
-® To impart the knowledge of different Stochastic Methods of optimization '
- » To equip the students with advance Linear Programming techniques. ’
o To impart the knowledge of Non-Linear Programming through unconstrained optimization
" techniques, : ' 1 o

.o To make students aware of dynamic programming,
Course Outcomes: - Co o
‘At the end of the course, the students will be able to:
. 1. Discuss optimization techniques and its components L _
2. Implement sequencing, queuing theory and simulation to stochastic problems
3. Implement LPP with all its variants = ' :
- 4. Construct linear optimization models - _ . -
5. Use nonlinear programming like constrained and unconstrained optimization

6. - Use dynamic Programming for problems related to project investment
Unit I : Introduction of Systems Approach - i

Introduction to. System approach, Operations Research and Optimization Techniques, Applications of
systems approach in Civil Engineering. Introduction to Linear and Nonlinear programming methods (with |
reference to objective function, constraints), Graphical solutions to LP problems. Local & Global optima,
unimodal function, convex and concave function. B |

Unit I ; Stochastic Programming —

| Sequencing— n jobs through 2, 3 and M machines. Queuing Theoty: elements of Queuing system and its
operating characteristics, waiting time and ideal time costs, Kendalls notation, classification of Queuing
‘models, single ehannel Queuing theory: Model I (Single channel Poisson Arrival with exponential services
times, Infinite population (M/M/1): (FCFS/ /).Simulation: Monte Carlo Simutlation.

Unit I11 : Linear Programming (A)

| [ The Transportation Model and its variants.Assignment Model and its variants.

Unit IV: Linear Programming (B) |

Formulation of Linear optimization models for Civil engineering applications. The simplex method. -

Method of Big M, Two phase method, duality.

Unit V: Noniinear programming L . .

Single variable unconstrained optimization: Sequential Search Techniques-Dichotomous, Fibonacci,
Golden section: o . ‘ . ) -
Multivariable optimization without constraints-The gradient vector and Hessian Matrix, Gradient
techniques, steepest ascent/decent technique, Newton‘s Method. Multivariable optimization with equality
constraints - Lagrange Multiplier Technique. . o - : : :
Unit V1 ; .Djma'mic programming, Games Theory & Replacement Model

T.Y. BTech.(Pattern 2017 . '+ . . - Mechanical Engineering : T ¥
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- Hnman Comp uter- Interaetion"'(IE3 11 75IT)

Teachiug Scheme: - ' ‘ Examination Scheme

- Credits: 3 . . S Formative Assessment: 50

- Lectures / Week: 3Hrs/week s ~ Summative Assessment: 50

‘Prerequ1s1tes Problem Solvmg and Object Onented Technologles

. Course ohjectives ;"

» Tointroduce the field of human-computer—mteractlon study. - _
. To. gain an understanding of the human part of human-computer-interactions.
'_ * Toleamn to do design and evaluate effective human-computer-interactions.
o To study HCI'models and theories. -
. To understand HC! demgn processes.
# . To apply HCI to real life use cases.. '

" | Course Qutcomes ,
After completion of the course, student will be able to:

1. Explain the importance of HCI principles of user-centered design (UCD) approach
Describe various human factors in HCi design, -
Describe the models, paradigms and context of human: mteractlons with computer system.
Des:gn effective user-interfaces following a structured and orgamzed ucpD process.

- Evaluate usability of a user-interface design. :
Apply cognitive models for predlctmg human—computer-mteractlons

S

) U_n_itl : IntrOducti_on and basic concepts

Need for Design - Examples from Design of everyday things, case studies, Evolution of the web and

.digital interfaces, Design thinking and wicked problems Exe101se - Identlfy plobtems around us

requmng design solution Or problems solved usmg design.

Unit I : Understandmg the Human .

‘Human senses: Human input-output channels, human memory, Thmkmg « reasoning and problem

solving, Human emotions, individual differences, Designing interfaces for ail, User research and

| teehniques, Understanding Personae, Good and poor design, Ergonomlcs Exercme Creating personae
-for dlfferent apphcatlon in everyday use.. '

| Umt IH :,U_nderstandmg the Interaetion

: Understandmg device specific interactions and human aspects involved, Interaction styles,
Interacting- w1th voice, visual and audio visuai mterfaces Understanding Scenaraos and cormtext of use |
- | for user. ' :

‘Exercise - Listing down scenarios for an application/system, critical task list for each scenario
Understanding user journey and user journey maps.

©*iMechanical Engineering "~ 1 .
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Lah Practice —[II (MEUA31176)

' Teaefn_ing Seheme 7 - : " Examination Scheme
Credits: 3 o ' s S . Formative Assessment : 50 Marks
- Lectures: -- Hrs/week S : : - Summative Assessment : 50 Marks

Laboratory Work: 6 Hrs. /week

‘Course Objectives: ' : :
. Enable'students to apply engineering tools/techniques to product design.
- ¢ Give practice in longer open-ended problems using design methodology.
-+ To make conversant with working principle of control mechanisms like clutches, brakes. Also
* able to understand analysis of gearing systems o o S )
~*  To offer hands-on experience through the performance experiments based on various modes of
-~ heat transfer o ’

Course Outeomcs: T :

At the end of the course the students will able to, . _

1. Identify and analyze the mechanical transmission systems. . :
Apply the techniques, skills, and modem engineering tools necessary for engineering practice.
Analyze static and dynamic effect of forees acting on mechanisms and machine components,
Develop ability for selection of gear trains for specific applications

Evaluate the rate at which a system gains/losses thermal energy.

Analyze conduction, convection and radiation modes of heat transfer

- RV IO N

A]._lLab Practice - DeSign of Machine Elemeuts -1 (MEUA31171)

Term-Work' ‘ o _
[. Two design prejects on Assembiies covering above syllabus. 3 .
The design project shall consist of haif imperial sheets (A2 size) involving assembly-drawing with a
~ |'bill of material and overall dimensions and drawings of individual components. The Project should be
assigned to a group of three to five students, ' )
Project 1 shall be based on any one of the following topics-
i) Cotter joint/ knuckle joint for a specified application. :
'if) Transmission Shaft/Machine tool spindles/coupling for specified application.
iif) Hand or foot operated levers/lever for safety valve.

Project 2 shall be based on any one of the following topics-
1) Bench vice/Machine vice for specified applications.
1i) Bottle type/toggle jack for vehicles. o '

iii). Lead screw for machine tool/other applications. . :
‘Manufacturing tolerances, surface finish symbols and geometric tolerances should be specified for
| important surfaces. A design report giving all necessary calculations of the design of components and
assembly should be sibmitted in a separate file. | ' '
Design data book shall be used wherever necessary for selection of standard eomponents. .

Drawings of design project should be on any Cad Software. L ' s
The ORAL shall be bascd on Term Work.

TY.BT h.(Pattern 2017) ... - Mechanilcal Engineering .. .~ . 27
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B] Lab Practice — Dynamics of Machiuery (MEUA31172)

' The Term-Work shall consist of
Laboratory Experiments (Any 6+ vb): :
l. To determine the mass moment of mertla of a connectmg rod using a compound pendulum
* method. :
To determine the mass moment of j inertia of a flat bar usmg bxﬁlar suspension ‘method.

w

suspension method.
- To measure torque transmitting capacity of friction: clutch
To measure the power transmitted by the dynamometer or power absorbed by the brake
- Balancing of wheel / rotor on computerized balancing machine. -
To ‘generate involute gear tooth profile nsing raek shift model
- 8. To measure holding torqueé of the epicyclic gear train. -
' Drawmg Ass1gnments (sheets of A2 size) : .
9. To draw conjugate profile for any general type-of gear tooth.
10. To solve any two problems on balancing of rotating masses using graphlcal method

N e

To deterlmne the mass. moment of inertia of a ﬂywheel/gear/crrcular disc ‘using trifilar |

| C] Lab Practu:c- Heat Transfer (MEUASI 173)

Lab practice consists of the followmg

1. Determination of Thermal Conductlwty of metal rod.
2. Determination of Thermal Conductivity of msu]atlng powder.
| 3. Determination of Thermal Conductivity of Composite wall, -

4. Determination of heat transfer coefficient in Natural Convection.

‘5. Determination of heat transfer coefficient in Forced Convection.

6 Detenmnatron of temperature distribution, fin efficiency in Natural Convectlon
7. Determination of Emissivity of a Test surface.

8. Determination of Stefan Boltzmann Constant.

9. Determination of critical heat flux. ‘

| 10. Detenmnatwn of NTU/effectrveness of a heat exchanger (Evaporator/Condenser)
Text Book ,

1. Bhandan V. B. - “ Design of Machine Elements” — Tata McGraw Hill Publ. Co. Ltd ISBN-
0070681791 o
2. Shigley J.E. and Mischke C.R. - “Mechamcal Engmeermg Des1gn” MCGl aw HllI PubI Co.
|~ Ltd., ISBN- 0071077839
3. Rattan §.S., “Theory of Machines”, 2ed., Tata McGraw-hiil publlshmg, 2005 ISBN
007059120-2.
4. F.P. Incropera, D.P. Dewrtt Fundamentals of Heat and Mass Transfer, John Wnley
‘ Y. A. Cengel and A.I. Ghajar, Heat and Mass Transfer = Fundamentals and Apphcatrons Tata
McGraw Hill Educatlon Private Ln‘mted .

- %! Mechanical Engineering
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- Employability Skills (CA‘D/CAM) (MEUA31177)

Teaching Seheme o S : | Examination Scheme
~ Credits: 3- o S - Formative Assessment .; 50 Marks

Lectures: 2 Hrs./week : ' . . Summative Assessment : 50 Marks
Practjcal:‘Z'Hr-‘s/week' : o .

Prereqmsltc Engmeermg Graphics, Engmeenng Mathematics, Computer Alded Machme
Drawing, Strength of Matenals Manufacturing Processes .

'Course ohjectives:

Develop an understandmg of the advanced aspects of enablmg computer alded technologles used

_in design, engmeermg, manufacturmg and rap:d product development -

‘Conrse Qutcomes:
By the- end of the course, students will be able to’ :
1. App]y homogeneous transformation matrix for geometncal transformatlons of 2D CAD entltles for
. basic geometric transformatlons - : :
2 Analyzé the’ srmple component using suitable analy51s soﬂware
3. Prepare CNC program for Turning / Milling and generate- tool path usmg CAM SOﬂ'WﬂlC
4. Explaln the need of antomation and RP in. 1ndustry :

| Unit1: Geometru: Modeliug and Computer Graphlcs

Transformations (2D & 3D) :'Geometrical Transformation, Mapp_ing'_.of geometric models, Projections :
Orthographic, Isometric, Perspective projections S C

Anatytical Curves, Surfaces, Synthetic Curves and ‘Surfaces, - Solids - Iutroduction,' Geometry and

‘| Topology, Solid Representatlon Boundary Representatlon Euler 8: equatlon, Constructive Solid Geometry
{CSQ), Boolean operation for C3G - ‘ : - . :

- Unit II Finitc Elemént Analysis

Introduiction : Brief History of FEM, Finite Element Termmology (nodes, elements, domain, continunm,
'Degrees of freedom, loads and constraints), General FEM: procedure Apphcatlons of FEM in varrous
fields, ‘Advantages and disadvantages of FEM : '
One Dimensional Problem Finite element modeling, coordmate and linear shape function, Assembly of.
Global Stiffness Matrix-and Load Vector; Properties of Stiffness Matrix, Finite Element Equations,
-Temperature Effects. Trusses : Introduction, 2D Trusses, Assernbly of Giobal Stiffness Matrix -

Uuit III : Computer Aided Mannfacturmg (CAM)

- Numerical Control Machines, Computer Numerical Control , Types of CNC, Coordinate Systems, Direct

{" | & Distributed Numerical Control Machines, CNC part program, Computer aided part programming,

Tooling, Controllers used, - Computer Integrated Manufactunng, Computcr Alded Process- Planmng,
'Computer Aided Quality Control . :

Umt Iv: Automatlon and Rapid Prototypmg

Automation: Introduction, Automation strategies, Types of Automatlon - Hard and Soft Automatlon
Fiexible Manufacturlng System Types, Advantages, Limitations, AGVs and AS/RS, Group Technology:

| Robotics: RIA, deﬁmtlon of Robot Laws of robotlcs Clasmﬂcanon of robots, robot a.natomy, Joints, End ‘

Effectors -
Rapid Prototypmg Introductlon clasmﬁcatron of RP: Processes (SLA LOM, SLS FDM D prmtlng)
Workmg principle, :

éi%éé'éméch'aaiiéal;Eﬁéineeri;ngw-’--
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Design of Machine Elements-II (MEUA32171)

Téaehing Seheme . o - \ Examination Scheme

Credits; 3 _ - Formative Assessments: 50
Leetures: 3 Hrs/week : . Summative Assessment: 50

- Prerequisite: Basic Mechanical Engg, Engg Graph1cs Strength of Materials, Theory of Machines,
~ CAMD, Design of Machine Elements-I '

Course ohjectlves.

. Enable students to attain the basic knowledge required umderstanding, analyzmg, de51gnmg
- and select machine elements required in fransmission systems.

* Reinforce the philosophy that real engmeerlng de31gn problems are open-ended and

o _challengmg _
o - ~ Impart design skills to the students to. apply these skills for the problems in real life mdustrlal
_applications
“¢. Inculcate an attitude of team work; critical thmkmg, communication, p]anmng and scheduhng
through design projects

¢ Create awareness amongst students about safety, ethical, legaI, and other soc1etal constramts in
- execution of their design projects _

¢ Develop an holistic design approach to find out pragmatic solutions to réalistic dornestlc and

" . industrial problems .

-Course Outcomes: :
Upon the completion of the course students will able to
1. Design the Spur Gears for required applications
" 2. Design the Helical Gears for required applications
. 3. Design the Bevel Gears for required applications
. 4. Design the Worm Gears for required applieations
5. Generate production drawing using CAD software
6. Design and select different types of bearings from manufactuler ] Catalogue

. “Unit 1z Design of Spur Gear

Gears basics: Selection of materials for g gears, Standard systems of gear tooth, and Basic modes of gear
tooth failures. Velocity factor, Service factor, Load concentration factor .
Spur Gears: Number of teeth and face width, Beam strength (Lewis) equation, Effectwe load on gear
Wear strength’ (Buckingham’s) equation, Estimation of module based on beam and wear strength
Estimation of dynamic tooth load by velocity factor and Buckmgham s equatlon Design of spur gear,
Force analysis (Numenca] Treatment). ; ‘ . .

'Unit 2 : Desigu of Helieal Gear

| Helical Gears: Beam and wear strengths, Effective load on gear tooth, Est:matlon of dynamic load by
velocity factor and Buckmgham s equatlon Design of hellcal gears, Force analysis (Numerical
‘| Treatment). . o

_Unit 3 Deﬁgu of Bevel Gear

Bevel Gear: Beam strength of bevel gears, Wear strength of bevel gears, and effective load on gear tooth,
gear design for maximum power transmission Force analy51s (Numerical Treatment).

Unit 4 ;: Desigu of worm gears

| Worm and worm gear termmology and gecometrical relationship, Standard dimensions, Worm and worm-
.wheel material, Force anaiysis of worm gear drives, Frlctlon in Wormi gears and its efficiency,

1 Unit 5: Romng coutact beariug
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* Metrology & Quaiity Controi (MEUA32172)

Teachihg Scheme | Examination Scheme

Credits: 3 -+~ - Formative Assessment : 50 Marks
Lectures: 3 Hrs:/week , . : ~° Summative Assessment :-50 Marks

_Tutorial :

Prerequisite: Basic Mechanical Engineering , Enginéering Physics, Machine Shop.

Course objectives: ‘ o o :

o Select suitable instrument / gauge / method of inspection for determining geometrical and
- dimensiona] Measurements. o . o o :
Calibrate measuring instruments and also design inspection gauges. :
Understand the advances in Metrology such as use of CMM, Laser for Metrology etc.
Select and apply appropriate Quality Control Technique for given application.
Select and’ Apply appropriate Quality Management Tool and suggest appropriate Quality
Management System (QMS). o ' ) - o

L B LA

Course Quteomes:

1 'Upon the complétion of the course students will able to

1. Design limit gauges considering allowance and gauge makers tolerance. : :
2. Evaluate dimensional and geometric errors using comparators, interferometer, roughness tester and
autocollimator g ' S T ' :
3. Estimate thread form and spur gear parameters using different measuring Instruments. _
4. Differentiate cost of quality and value of quality to improve product design using various quality tools.
5. Prepare process control charts using suitable sampling plans® | , L _
6. Apply pillars of total quality management to improve overall quality standards for various engineering
.applications, ' ' ' o

Unit | : Measuremeut standards and Gauges -

" Introdnetion: Principles of Engineering metrology, Measurement standards, Types and sources oferrors,
- Accuracy and Precision, Calibration: Concept and procedure, traceability. : ‘
D'esign of G_énggs: Tolerances, Limits and Fits [IS 919-1993], Taylbl"s principle, Types of gauges, Wear
allowance on gauges, Types of gauges-plain plug gauge, ring gauge, snap gauge, limit gauge and gauge
mgterials, Consic_ierations of gauge design (numerical). - : ‘ : :

T Unit II : Measuring deviees and Geometric forms

Comparators: Mechanical, Pneumatic, Electricai (LVDT).

Interferometer: Principle, NPL Interferometer - _ :

Surface Ronghness Measnremeut: Introduction to Surface texture, Parameters for measuring surface
- roughness, Surface roughness measuring instrument: TalySurf, S :

Geometric Form Measurement: Straightness, Flatness, Roundness - Straight edge, use of level beam
comparator, autocollimator testing of flatness of surface plate. .

Unit I :Thread and Gear Metrology =~ = ‘ n

“Measnrement of Thread form: Thread form errors, Measurement of Minor, Major and Effective diameter
(Two Wire Method), Flank angle and_Pitch, Floating Carriage Micrometer ' ' S
Gear Metrology: Errors in Spur Gear form, Gear tooth Vernier, Constant chord, Base tangent {Numerical),

Profile Projec_:ior, Tool maker’s microscope and their applications
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Finite Element Analysis (MEUA32173A)

. Teaching Scheme . _ ' - Examination Scheme -
Credits: 3 ' } E Formative Assessment: 50 rarks

Lectures: 3 Hrs/week _ ‘ Summative Assessment: 50marks

Prerequisite: -Strength of Materials, DME [ and DME II (Statie and dynamiec failure
theories),Engineering Mathematrcs Heat Transfer, Dynamics of Machinery, Fundamentals of
‘Programming Language ' ’

| Course objectives:
-» " Tounderstand the general procedure and philosophy of Finite Element Method as

-. applied to solid mechanics and thermal analysis problems., S
- To familiarize students with the displacement-based finite element method for
drsplacement and stress analysis and to introduce telated analytical and computer tools.
It provides a bridge between hand calculations based on mechanics of materials and

- machine design and numerical solutions for more complex geometries and loading states.
- To study approximate nature of the ﬁnrte element method and convergence of results are

~examined ' :

Course Outcomes:
Upon completion of this course, the student will be able to:

1. Déscribe the different techniques used to solve mechanlcal engmcermg problems.

for drsplacements and stresses. _
| 3 Apply mechamcs of materials and machine desrgn topics to provrde preliminary results
* used for testing the reasonableness of finite element results. :
- "7'4 Explarn the inner workmgs of a finite element eode for lrneai stress, drsplacement
o temperature and modal analysis. ‘ :
5. Use commercial finite element analysis software to. solve more complex problems in solid
" méchanics and heat transfer.
6.. Summarize the results of finite element analyses in terrns of modelmg errors, discretization
:- €ITOrS, and-numerical errors.

2.: Use 1-D and 2-D element strffness matrices and load vectors from vatious methods to solve |

Unit I F undamentals Concepts of FEA

1 Introduction— Solution methodologies to solve engmeenng problems govemmg equations,

| Mathematical modeling of field problems in engineeting, discrete and continuous models.

Brief History of FEM, Finite Element Terminology (nodes, elements, domain, continuum,
'Degrees of freedom, loads & constraints), General steps involved in FEM, Apphcatrons of FEM
in various fields, Advantages and disadvantages of FEM, Consistent units- system ‘Esseritial and
_natural boundary conditions, Symmetrrc boundary condrtlons

‘Unit 2: 1D Elements

| Types of 1D elements, Displacement functlon Global and local c00rdmate systems, Polynoinial

.| form of interpolation functions- linear, quadratic and cub1c Propertlcs of shape function,
_prima¥y and secondary variables.

Formulation of elemental stiffness matrix and load vector for bar truss and beam using any |

approach Formulat10n of load vector due to uniform temperature ehange (only for bar).

Mechamcal Engmeenng
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Assembly of global stiffness matrix and load vector, Properties of stiffness matrlx half
bandwidth, Treatment of Boundary conditions- Elimination Approach Stress and reaction force
calculations.

Unit 3: 2D Elements

.’| Two-Dimensional Stress Analysis: Plane Stress/Stram problems in 2D elastlolty, COHStltuthB

| relations .-

Constant Strain Triangle (CST), Liner Strain Rectangle (LSR), Drsplaeement function, Paseal s
trlangle compatibility and eompleteness requirement, geometric isotropy, Convergence
requirements, strain filed, stress fited, Formulation of element stiffness mamx and load vector
for Plane Stress/Strain problems.

Assembly of global stiffness matrix and load vector, Boundary condltlons solving for primary
variables (displacement), stress calculations

Unit 4: Isoparametric Elements & Numerlcnl Integration

Concept of isoparametric elements, Terms Isoparametric, super parametric and subparametrrc
Isoparametric formulation of bar element.

Coordinate mapping - Natural coordinates, Area coordinates (for trtangular elements) higher
order triangular and quadrilateral elements (Lagrangean and serendipity elements), geometry
associative mesh, quality ehecks, mesh refinement- P Vs h refinements, Umqueness of mapping
- Jacobian matrix,

Numerical integration —Gauss Quadrature in.1 & 2 dimension, Order of Gauss mtegratlon full
| and reduced integration, Sub-modeling, substructuring. -

Unit S: 1D Steady State Heat Transfer Problems

rlntroduetlon One dimensional steady-state heat transfer problem-. Governing dlfferentlal
equation, Finite Element formulation using Galerkin’s approach for eomposite wall and thin Fin ,
Essential and natural boundary conditions ‘ and solving for temperature distribution

[ Unit6: Dynamic Analysis

Types of dynamic analysis, General dynanuc equation of motion, lumped and consistent mass,
Mass matrices formulation of bar, truss and beam element.

Undamped-free vibration- Eigenvalue problem, Evaluatlon of eigenvalues and eigenvectors
‘(characteristic polynomlal technique), ‘

Text Books:

1. A First Course in the Finite Element Method, Dary! L. Logan 2007.

2. Finite Element Analysis, G Lakshmi Narasajah, B S Publications, 2008.

3. Finite Element Method with Applications in Engineering, Y. M Desai, T. 1. Eldho and

. A.H. Shah, Pearson Education, 2011

‘4. Chandrupatla T. R. and Belegunda A D Introduetlon to lete Elements in Engmeeung,
- Prentice Hall India, 2002,

; 5 Text book of Finite Element Analysis, P., Seshu, PHI Learning Private Ltd New Dethi,
. 2010. -

Reference Books :
| 1. Finjte Element Procedures Bathe K. J., Prentice-Hall of lnd1a (P) Ltd., New Delhi.
-{2." Concepts and Appllcattons of Finite Element Analysis, R. D. Cook, et al. Wiley, India
3. Finite Element Method using MATLAB, Kwon Y. W. , Bang H., CRC Press, 1997 -
4. MATLAB Guides to Finite Elements- An Interactwe Apploach Peter Kattan, Sprmgcr
2008.
Finite element analysis, theory and apphcatlon with Ansys S. Moavenl Prentlce Hall
'The Finite Element Method and Applications in Engmeerlng Using Ansys Erdogan Madencr
and Ibrahim Guven Sprmger 2006.

".cwv
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Compntational Fluid Dynamics (MEUA32173B)

Teaching Sehieme S Examination Seheme

Credits: 3 - _ Formative Assessment : 50 Marks
Lectures: 3 Hrs./week . _ Summative Assessment :50 Marks

Prereq u_isite: Fluid Mechanics, Heat transfer, Numerical methods, Programming Languages

Course ob]ectlves
e Students should be able to model ﬂu1d / heat transfer problems and apply fundamental
conservation principles.
e Students should be able to do dlseretlze the governing equations by Finite Difference Method
. and Finite volume Method. . .
e Students should be able to develop programming skills by in-house code development for -
conduction, convection and fluid dynamics problems.
* To prepare the students for research leading to higher studies.
‘s To prepare the students for career in CAE industry using software tools.

Course Outcomes:
e Analyze and model fluid ﬂow and heat transfer problems. .
-®  Generate high quality grids and interpret the correctness of numerical results with phys:cs
¢ Estimate solution of two dimensional steady and unsteady heat advection equation using finite
volume method. :
e Usea CFD tool effectively for praetical problems and research

| Unit 1: Introducﬁon to CFD

Introduction to Computational Fluid Dynamics, Derivation and physical 1nte1pretat10n of governing
equations (conservation of mass, momentum and energy) in differential form, Concept of substantial
derivative, "divergence and curl of velocity, Mathematical behavior of Governing Equations and
boundary conditions.

Unit 2: Solution to Conduction Equation

Introduction to FEA, FDM and FVM, Solution of two dimensional steady and unsteady heat conduction
equation using finite volume method (Implicit and Explicit) w1th Dirichlet, Neumann, Robbin boundary
conditions, Stability Criteria.

Unit 3: Solution to Adveetion Equation

“Splutipn of two dimensional steady and unsteady heat advection equatxon using finite volume method
(Implieit and Explicit) with Dirichlet BC, Stability Criteria, Intreduetion to first order upwind, CD,
| second order upwind and QUICK eonvection schemes.

" Unit 4; Solution to Convection-Diffusion Eqnation’

Solution of two dimensional steady and unsteady heat convectlon—dlffusmn equation for slug ﬂow usmg
finite volume method, (Implicit and Explicit), Stablhty Criteria, 1-D tran31ent eonvection-diffusion |
system, Peclet Number.

Uuit 5: Solution te Navier — Stokes Equation

Solution of Navier-Stoke‘s equation for incompressible flow using SIMPLE algorithms for lid driven
eavity flow problem, Introduction to external flow simulation.

Unit 6: Introduction to Tnrbulence Modeling

‘Mechanical Ergirisering -
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Machine Tool Design (MEUA32 173C)

| Teaching Scheme _ , Examination Scheme
Credits: 3 . ' , , Formative Assessment: 50 marks
Lectures: 3 Hrs/week-’ , . : Summatlve ‘Assessment’ 50marks

Prereqnlmte Strength of Machine Elements Machine Design, Dynamlcs of machmery Theory of
. machines. .

Course objectives: -
+To introduce the concepts and principles of machine tools -
To acquaint the students with various drives used i in machine tools.
Choosing proper machine too! for a specific operation and quality.
To understand the concept of design of machine tool structures, industrial automation and
“control systems in machine tools
e ' To acquaint the students with different aspects of machine tool design and its better and
economical usage.

Conrse Outcomes:
Learner will be able 10.....
- 1. Describe the procedure to design rnachme tool structures such as guideways, columns etc.
2. Explain effect of materials and shape factors on the rigidity of structure and overall
compliance of machine tool, :
3. Sclect appropriate machine tool for machining operatlons by making power and time
analyses.
4. Develop capability in integrating knowledge of design along with other aspects of value
. add:tion in the conceptualization and manufacturmg stage of various products.

Unit 1 Introductiou to Machine Tool Design

General prerequisites for machine tool design, classification of machine tools, General purpose,
single and special purpose machine tool, materials of machine tool structures, profiles of machine
tool structures, static and dynamic stiffness, Design of guide ways for wear and stlffness design of
| columns, deflection of columns.

Unit 2; Streugth & rigidity of machiue tool structure

‘Basic principles of design for strength. Different types of structures. General design procedures.
Effect of materials and shape factors on the rigidity of structure, overall compliance of machine tool.
Design of beds, bases columas, tables, cross rails for various machines. Effect of wear of guide ways
on the performance.

Unit 3 — Design of drives

Design considerations for drives based on contmuous and intermittent requirement of power, Types
and selection of motor for the drive, Regulation and range of speed based on preferted number series,
geometric progression. Design of speed gear box for spindle drive and feed gear box.

Uuit 4: Design of Spindies, Spindle Supports and Power Screws

| Design of'spindle and spindte support using deflection and rigidity analysis, analysis of antifriction
bearmgs preloading of antlfnctlon beanng Design of power screws: Distribution of load and rigidity
analysis. :

Unit 5: Dynamncs of machme tools

Mechanical Engineering: '~ - GRS gl
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Lab Practice -1V (MEUA32174)

T.eaeh.ing Scheme - o Examination Scheme
Credits: 3~ ' _ 7 ' Formative - Assessment ; 50 Marks
Laboratory Work: 6 Hrs. /week’ - Summative Assessment : 50 Marks

Course Objectives: _ :

* Enable students to attain the basic knowledge required to understand, analyze, design and select

~ machine elements. - : o : .
* e Enable students to apply engineering tools/techniques to product design.
~ ® Select suitable instrument / gauge / method of inspection for determining geometrical and

" dimensional Measurements. - ’

‘e - Calibrate measuring instruments and also design inspection gauges.

¢ .To enable student to design cylinders and pressure vessels and to use IS code.
__» To enable student to design material handling systems. '
Course Ontcomes: ‘ ' . ‘
Upon the completion of the course students will able to
Identify, formulate, and analyze the mechanical transmission systems.
Use the techniques, skills, and modern engineering tools necessary for engineering practice.
Evaluate thread form and spur gear parameters using different measuring instruments,
Evaluate dimensional and geometric errors using comparators, iterferometer, and roughness
tester. ' ' S o '
Use a CFD tool effectively for practical problems and research.

Bw R~

hd

6. Dev:eIorﬁ_ capability in integrating knowledge of design along with other aspects of value
' addition in the conceptualization and manufacturing stage of various products.

| A] Lah Practice - Design of Machine Eiements -Il (MEUA32171)

Term-Work
Term work shall consist of .

1. One design project based on either Design of a Two Stage Gear Box (the two stages having different
types of gear pair) or single stage worm gear box. The design project shall consist of two full imperial (A1)
size sheets involving assembly drawing with a part list and overall dimensions and drawings of individual
‘components. Manufacturing tolerances, surface flnish symbols and geomietric tolerances should be
specified for important surfaces. A design report giving all necessary calculations of the design of
components and assembly should be submitted in a separate file. Design data book shall be used wherever
necessary to achieve selection of standard components

Drawing Sheets should be plotted using any CAD software.

. Aééignmeﬁts based on Design / problems on following topics,

*“Mechanical Enginegring~ *© - . T 45
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ii} Problems on design of gear ( any one gear)

The ORAL shall be based on Term Work.

B] Lah Practice - Metrology and Qnality Controi (MEUA32172)

| 1. Demonstration of linear and anguiar measurmg mstruments shp gauges and their applications.

| (Refer ISO 17025).
| 4. Verification of d1mens1ons and geometry of given components using Mechanical /Pneumatle

.5. Machine tool alignment testing on machine tool ~ Lathe / Drilling / Mﬂlmg

‘| roughness measurement using surface roughness tester.

-9, Measurement of spur gear parameters using Gear Tooth Vernier / Span Micrometer / Gear Rollmg
| Part: B] Statistical Quality Control {SQC) (Any Two)

_engineering application. Submlssmn of these assrgnments USING STANDAED FORMATS.

| attribute chart.

' Calibration lab /Quality-control lab / CMM Lab / Gear Inspection Unit

Tutorials —
List of Tutorials:

2. Error determination of linear / angular measuring instruments and determination of linear and angular
dimensions of given part, (MSA: Gauge R & R).
3. Calibration of measunng instrument. Example Dial gauge, Mlcrometer Vemrer (any one)

comparator. [An assignment with this expenment write-up as, Introduction to use of Standard CODE viz.
ASME-Y14.5,1SO-1101]. . .

6. Demonstration of surfaces inspection using optical flat/interferometers. / Demonstration of surface

7. Determination of geometry and dimeénsions of given cornp051te object / single point tool, using prof' le
projector and tool maker’s microscope.

8. Measurement of thread parameters using ﬂoatmg carriage dlameter measurmg machme

Tester.
10. Determination of given geometry using coordinate measuring machine (CMM).

Note - Use of- computatlonal tools [such as Minitab / Mat lab / MS Excel] are recommended
1. Analyse the fault in given batch of specimens by using seven quality control tools for

2. Determination of process capability from glven components and plot variable contro! chart/
3. Case study_on various tools in Total Quality Management (TQM).

Part: C) Iudustrial visit to:

C] Lab Practice - Finite Element Analysns (MEUA32173A)/ Computatlonal Flnid Dynam:cs
(MEUA32173B) / : Machine Tooi Des:gn (MEUA3217’3C)1r :

Flulte Element Analysis (MEUA32173A)
List of expenments
- 1. The term work shall cons:st of record of any three from 1 to 4* and any three from 5 to 9**

) assignments of the problems based on followmg topic-
2. Computer program for stress analysis of 1D bar using linear and quadratlc elements Show the
. vanatlon of stress and strain within the element for linear and quadratic bar element.
'3._ Computer program for stress analysis of 2-D truss subjected to plane forces
4. Computer programs for §)] modal analysis and, (ii) stress analysis for 1-D beam (simply
supported or cantllever beams)
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12,
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- Computer program for 1-D temperature analysis
. Static stress concentration factor caiculation for a plate with center hole subjected to axial

loading in tension using FEA software.

- Modali analysis of any machinc component using FEA software.

Stress and deflection analyms of any machine component con51stm g of 3-D elements usmg
FEA software.

Nonlinear elasto-plastic analysis of.p_late with hole using FEA software
Conpled Thermai-Structural Analysis using FEA software :

Students can write the program in any of the programmmg language such as FORTRAN C,
C++, MATLAB, Python, VB.

Minimum number of elements considered should be 10 or more.
Validate results of the program with analytlcal method or FEA software such as Abaqus

ANSYS, Msc-Nastran Optlstruct/Radloss Comsol~Mult1phy31cs :

**1. Students should do convergence study for ali aSSIgnment problems

2. Use different element types from element llbrary 3. If possible use submodelfsymmetry
optlon

19. Macro mcchanical Analysis of lamma usmg MATLAB (m) macro mechamcal Analysis of
lamlnate using MATLAB :

Computatlonal Fluld Dynamlecs (MEUA32173B)
Lab Practice

s with programming language and Open source or Commercial Software.

One-dimensional steady state conduction usmg finite volume method
~Two-dimensional steady state conduction usmg finite volume method
Two-dimensional unsteady state conduction using finite volume method
One-dimensional conduction convection problem using finite volume method
Solution of Navier Stokes ¢ eqnatlon using SIMPLE algorithm for Lid Driven Cav1ty flow
"+ problem. :
6. 6.Numerical simulation and snalysis of boundary layer over a flat plate (Blausius Equation)
7. Numericat simulation and analys:s of boundary layer for a Developing flow through Pnpe or
8. Fully developed flow through a plpe
9. CFD analysis of heat transfer in pin fin.
10. Numerical s1mulatlon and analysis of 2D square lid dnven cavity. Effect of Reynolds number on

e vorticity patterns

11. Mini project on any practical application.

Tool Desigu (MEUA32173C)(any 8 cxperimeuts)

1. Design and working drawing of Speed Gear Box.
Design and working drawing of Feed Gear Box
Design of clutches or breaks drive.

Design of belt or chain drive. .

- Study of Step-less Drives

Design of Slide ways

De31gn of Splndle
TY. B.,Tech 12
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Valne Added Courses (MEUA321758) -

Teaching Scheme - - Examination Schbeme _
Credits 8- , Formative Assessment : 50 Marks
Theory: 4 Hrs/week _ ' Summative Assessment : 50 Marks

Practical : 8 Hrs/week

~: Course Objectives:.

e Study of new technology in the field of course :
~'® Understand importance of life learning processes through internship experiences.

Course Outcomes: - _ o
After completion of the course, student will be able to
1: Describe the state of art in the respective field of course
2. Demonstrate in-depth knowledge about the subject chosen as value added course.

Nustrictions: - : :
For this course, Valu; Added Course are provided as below;
| MEUA32175B1: GD & T and Advinced Modeling
MEUA32175B2 : Computer Aided Engineering
MEUA3_2175B_3 : Hydraulics and Pnéumatiés
_ MEUA3217SB4 : Steam Engineering .
. }E32175B1 " : Social Enterprise and Entfepreneurship. ‘
E IE3217SBZ. : General Studies fdr Indian Services and National Service Scheme
IE32175B3 *.  : National ._Service Scheme.and Social Entrepreneur_ship.'-

'| Department has to select at least one course. Department can select more than one course. Also.
set of suggested assignments is provided. Each student must perform 5 to 10 assignments and at.

least one mini-project provided in each module. Instrictor should-frame set of mini projects or
guide students to frame the problem statement of mini-project by sticking to technologies in

| respected module, .- ‘ ' '

Term Work wilt be based on assignments be carried out by students and Oral Examination will be
based on Mini-Project demonstration and related skill learned ONLY.
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GD&T a_n_d AdvancedModeliug (MEUA32175B1)

UNIT 1: Introduction to GD & T

| Introduction to GD&T, Features and Rules of GD&T lerts fits and Tolerance, ASME
Y14.5m-2018 Standards.

Unit II : Featurcs and Rules of GD&T

/GD&T (Envelope Principle), Maximum Material Condition, Least Material Condition,
Regardless of Feature’s Size, Datuin Control, Addmg GD&T to a Design,.Different symbols in
| GD & T, tolerance stackup.

| Uni¢ I ; Drafting

‘Introductmn To Drafting & Detailing Theory (types Generative — Interactive), Initial Drafting
sctting; Shect Background, Views, Dimensions (Types Generate Dimension & Create-
'Dlmensron) Annotations:- GD & T, Symbols, Note, Leaders Table, Symbols (Machining,
Roughness Welding, Custom), Dress-up Toolbar '

Unit IV : Generative Sheet Metal Desigu

Sheet metal parameters, Wall, Wall on edge 3. Bend extremities, Flange, Hem 4. User flange,
Bend from flat, Cut out . Rolled wall, hopper bendmg Comcal bend, corner relief. Stamping — all

types

UN]T V: ereframe and Surface Des1gn .

Surfacing Modehng based Plastic Component:- Environment, Tool bars, Surface Creation
-"(Extrude Revolve, Sphere, Cylinder), Surface Modlﬁcatlon Surface Edrtmg(Tnm Spl:t Shape
| Fillet, Close Surface, Thickness).

| UNIT VI: Iutroduction to Type Script

_Type Script : Introduction to Type Script — Features of Type Script — Installation setup —
Variables — Data types — Ennm — Array — Tuples — Functions — QOP concepts — Interfaces —

_ Generxcs = Modules — Namespaces — Decorators — Compiler options — Project Configuration
BIW Tcmplates & Advance Surface :BIW Templates:~ What is BIW, Junction, Diabolo, Hole,

Mating Flange, Bead, Blend Cornet, Offset(All 3 types), F ill, Blend, Join, healing, Project-
Combine. Advanced Surfacing:- Adaptlve Sweep, Sweep(ALL) Multisection Surface.

"Mechanical Engineering -
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Compnter Aided Engmeermg(MEUA32175B2)

-UNIT-I: Introduction

| Past, Present and Future of FEA, FEA Terminology, Software based FEM, Fallure Analysis
Introduction to different types of analysis.

3

| UNIT-IT": Discretization .

-Introductlon to. meshmg/ discretization, Introductlon to dtfferent element types, select1on
criterion for Element type, 1D, 2D and 3D elements

: Meshmg Meshmg Techmques Meshing i in critical areas, 1D, 2D and 3D Meshing, Mesh
Quality Check. Effect of Mesh Density in the critical Region, Effect of biasing in the critical
Region, Quahty check -

'UNIT III : Static Analysis ‘
Linear static analysns condition for static analysis, steps in linear static analysis - Generate
the mesh, set the boundary condition, apply loadmg conditions, solve the model and Interpret

“the result.

‘ VUNIT-IV Dynamic Analysls ‘
Linear, dynam1c analysis, static analysis Vs dynamic analys1s 31gn1ﬁcance of natural
frequency, steps in dynamic analysm— Perform the modal. analysm Cantilcver beam tube,

connectlng rod.

‘ UNIT-V Buckhug Analys1s '
L1near buckling analysis, Eigen value bucklmg curve, buckling load factor, Steps in buckmg

analys1s --Perform Static structural analysis of the component calculate buckling load factor.

- Apply bucklmg load factor, mesh the model, apply constrairits and determine the mode shape.

UNIT-VI: Introduction to Computatwn Fluid Dynamics

Numerical simulation and analy:ns of 1D and 2D problems using CFD tools

"Text Books

| 1. Nitin Gokhale, “Practical Finite Elcment Ana'lysis”-,F inite to Infinite

2. J.N. Reddy, “An Introduction to the Finite Element Method”, Tata McGraw Hill .
3.C.S: K.nshnamurthy, “Finite Element Analysis: Theory & Ptogrammmg” Tata McGraw
Hlll ' : :

Reference Books

1. Tirupathi R Chandrupatla,” lntroductlon of Finite Element in Englneermg” Prentice Hall
of India

2. Rao S. S., “ The Finite Element Methods of Engineering”, Pergainon Press

3K Bathe Finite Element Procedures, Klaus-Jurgen Bathe. -

.| 4. User manual of Hyperwork software

5.User Manual of ANSYS software |

lechariical Engligering
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- Hydraulics and Pneumatics (MEUA32175B3)

Unit I: Introdnction to Hydraulics and Pneumaties

Introduction to oil hydraulics and pneumatics, their structure, advantages and limitations.
Properties of fluids, Fluids for hydraulic systems, governing laws. Distribution of ﬂuld
-power, 1SO symbols, energy fosses in hydraulic systems.

‘| Unit I1: Pumps

‘Types, classification, principle of working and constructional details of vane pumps gear .
pumps, radial and axial plunger pumps, screw pumps, power and efficiency calculations,
characterlstlcs curves, selection. of pumps for hydraulic Power transmlssmn

Umt 1118 Hydraullc Actuators :

(i) Linear and Rotary. (ii) Hydraulic motors - Types- Vane, Gear, Piston types, radial piston,
(iii) Methods of control of acceleration, deceleration. (iv) Types of cy]mders and mountings.
(vi) Design considerations for cylmders

Unit IV: Indnstrial Circnits ,

-Simple reciprocating, Regenerative, Speed control (Meter in, Meter out and bleed off),
. Sequencing, Synchronization, transverse and feed, c1rcu1t for riveting machine, automatic
reciprocating, fail safe circuit, counter balance circuit,

Unit V: Pneumatics

Principle of Pneumatlcs (i) Laws of compressmn types of compressors, selection of
compressors. (ii) Comparison of Pneumatics with Hydraulic power transmissions. (111) Types

| of filters, regulators, lubricators, mufflers, dryers. (iv) Pressure regulating valves, (v)
Direction control valves, two way, three way, four way valves. Solenoid operated valves

push hutton, lever control valves. (vi) Speed regulating — :

‘ Umt VI: System Deslgn

| Design of hydraulic/pneumatic circuit for practical application, SeIectlon of different
components such as reservoir, various valves, actuators, filters, pumps based on demgn

Text Books

1..Esposito, Fluid Power W1th appllcatlon Prentice Hall

2. Majumdar 8.R, Oil Hydraulic system- Principle and maintenance ,Tata McGraw Hill
‘3. Majumdar $.R ;Pneumatics Systems Principles and Maintenance ,Tata McGraw Hill
4. H.L.Stewart, Hydraulics and Pneumatics , Taraporewala Publication

Reference Books ,

1. J. J. Pipenger, Tndustrial Hydraulics, McGraw Hill

2. Pinches, Industrial Fluid Power, Prentice Hall

| 3. D. A. Pease, Basic Fluid Power, Prentice Hall

-| 4. B. Lall, Oil Hydraulics, International Literature Association -

5. Yeaple, Fluid Power Design Handbook

'6: Andrew A. Parr, ‘Hydraulics and Pneumatlcs Elsevier Science and Technology Books.
7. ISO = 1219, Fluid Systems and components Graphlc Symbols

Prepared by: Dr.D.A. Karnble
- BOS Membher:
BOS Chairman:
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Social Enterprise and Entrepreneurship (1£32175B1)

| Course chjectives :
' ThJS course will lead to the learning of
l. Acquiring Entrepreneunal spirit and resourcefulness
2. Familiarization with various uses of human resource for earning dignified means.of living .
3. Understandmg the concept and process of entrepreneurship -its contribution in and 1oIe in the
growth and development of individual and the nation
. 4. Acquiring entrepreneurial quality, competency and motivation
. 5. Learning the process and skills of creation and management of entrepreneuna] venture

. Course Outcomes
-On complctlon of the coursc, student will be able to:
i. Define the concept of Entrepreneurship
2. - Describe how: entrepreneurshlp can help shape one s career
3. Differentiate between various types of entrepreneurs
~ 4. Identify different and your own personality type to become an entrepreneur
5. Explain the role of global and Indian innovations in entrepreneurial ventures

| Unltl Entrepreneurshlp ~What, Why and How

/| Entrepreneurship ~Concept, Functions, Nced and Importance, Why Entrepreneurship For You, Myths
about Entrepreneurshlp, Pros arid Cons of Entreprencurship, Process of Entreprencurship, Startup and its
stages, Entrepreneurshlp —The Indian Why be an Entrepr encur, Types of Entrepreneurs ,Competencies
and characteristics: Ethical Entrepreneurship ,Entrepreneurial Values, Attitudes and Motivation Mmdset
of an employee and an entrepreneur dlfference Intrapreneur Importance in any organization Scenario

-| Unit II : Entrepreneurship Jonrney

Self-Assessment of Qualities, Skills, Resources and Drears. , Generation of Ideas., Business Ideas vs.
Business Opportun1t1es Opportunity Assessment —Factors, Micro.and Macro Market Environment,
. Fea51b1h.ty Study , Business Plan Preparation, Execution of Business Plan ,Role of networkmg in

entrepreneurship

Unit III-:,EntrepeeneUrship as Innovation and Prohiem Solving

“{ risks’

.,Entrepreneurs -as problem solvers., ln_nOv_ati'ons and Entrepreneurial Ventures —Global and Indian, New
| Industries of New Age Economy, Role of Technology —E-commerce and Social Media, Social
Entrepreneurshlp as Problem Solving-Concept and Importanee Risk Taking- Concept types‘ of business

Umt v Understandmg the Market

| | Market Sen_Sing and Tcsting, Business Model, Proof of Concept, Pricing and Factors affecting pricing. ,

Business ldea and Concept Types of Business: Manufactunng, Tradlng and Services,Stakeholders:
sellers, vendors and consumers and Competitors. Market Research -Concept, Importance and Process,

Launch Strategies after pricing and proof of concept

_Unit V: Introduction to Social Eotrepreneurship

Profile of social entrepreneurs, Create your own profile of a'social entrepreneur, Groundmg in social
' entrepreneurshlp, Typology of ventures, Deﬁmtlonal dlSputes Creating socnal change: The social value
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General Studles for Iudiau Servxces and Natloual Service Scheme
(IE32175B2)

Course Objeetives :
I. To inculcate & improve the understanding about general studles knowledge and analytical
qualities which required for various technical & non-technical competitive exams.

2. To foster the student's soeial work identity mcIudmg professional use of supervision and
.consultation, self-awareness.
3. To prepare students with critical thmkmg skills in various areas of practlce research, and

aware. them about various social work programs.
Course Outeomes '

;| Upon learning the eourse, the student will be able to
~I. State importance of ongoing events and general studies knowledge ' requtred for, various
o competitive exams. '
2. “Describe, vanous concepts of cconomy, history, our country $ constitutional system & its
signifieance. : :
3. Describe environmental issues relevant to engineering 1ndustry and its impact on society
- . through engineering prospect as future technocrat. '

4. Develop skills in mobilizing community partieipation for the purpose of fi inding plactlcaI
solutions to individual and community problems.

5. Explain various health hablts and importance of fitness for successful life style through yoga
'techmque

Unit I : Indian Hlstory & Geography

-History of India (with special reference to Maharashtra) and Indlan National Movement

Maharashtra, India and World Geography— Physwal Social, Economic Geography of Maharashtra,
. Indla and the World.

_Unlt I : Indian Political System & Governanee

Constltutlon Political System, Panchayati Raj Institutions, Urban Govemance Public Policy, Rights
issues, various constitutional and non-constitutional agencies etc

Unit ITI : Indian Economy

Economie and Soeial Development - Sustamable Development, Poverty, Inclusmn Demographics, |
Social Sector initiatives, etc., Bankmg system and financial transaction techmques (Including
: Dlgltal) ‘

Unit IV Env1ronmental Studies & Current Affairs

Current events of state, national and international importance:
Generai issues on Environmental Ecology, Bio-diversity and Climate Change

 Unit V: Introduction To NSS & Viiiage Adoptiou Program

T.Y.BTech. (Pattern2017) . | Mechanicai Englneering . .- o s
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Orieﬁtation and structure of NSS: The history of NSS, Objectives, Symbol and
meaning, NSS hierarchy from natmnal to college level, Roles and respon31b111ty of various NSS
functlonanes

Definition and importance of Life Competencnes Four-aspects of development — Physical, Mental,
Social, and Moral, Qualities of constructive Ieadershlp, Rapport building w1t11 commumity and role
of leadership. : :

'Degeneratlon of value system family system, Gender issues ,Regional 1mbalance Problems of Rural

| areas,

Approaehes and strategles in adopting a v1llage with spec:al referenee to involving people

.partlclpatlon in N.8.8. Activities, Govt. and Non-Government agencies (NGO), political and village
leadership for effective implementation of N.S.S. program and activities in adopted villages.

“Unit VI : Heaith, ITygiene, Sanitation & Yoga

Definition, need and scope of health education, Food and nutrition, Safe Drinking water ,water Borne
Diseases and sanitation (Swa‘chh Bharat Abh‘iyan)‘ National health pfogrém Reproductive Health,
leferent Yoga Traditions and Thelr 1mpact Yoga as a tool for healthy Lifestyle

‘Text Books :
1. ‘Modern Indian History by Rjiv Ahir, Spectrum Publication
2. Indian Polity by M. Laxmikant -
3. Indian Geogrphy Majjid Husain :
4. Rural Housing: Policies and Practices by Bhaskar Majumder
5. TISS : Training Programme on National Programme Scheme.

Reference Books ‘

Imagining India : Nandan Nilkani

I do What I.do : Dr. Raghuram Rajan

An Uncertain Glory: India and its contradlctlons Dr Amratya Sen.
Indian Economy by D.D.Basu

Rural Sociology: Dr. Desai A.R. , Ellis Horow1tz

Fundamentals of Data Structures: Sartaj Sahni ,Computer 801ence Press.
Introduction to Soeial work: Chowdhry Paul

N R W
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Natlonal Service Scheme and Social Eutreprenenrshlp IE32175B3

Conrse ObJ ectives:

* To equip social workers with generalist knowledge, values, and skills and to prepare competent
 professionals for entry level social work practice.

* To prepare social workers who.understand and vatues social and economic Justice while also
respecting and appreciating diversity. :
e To foster the student's social work identity meludmg professmnal use of supervision and
consultation, self-awareness.
* To prepare students with critical thmkmg skills in areas of practice, 1esearch and ethics to hc]p
ensure suceess in graduate social work programs. _
.. Developmg creative solutions to address social problems.
e Leammg the process and skills of creation and management of social entrcpreneur:al venture,

Conrse Ontcomes:
On completion of the eourse, students will be able to

Develop skills in mobilising community participation.
Identify needs and problems of the community and involve them in problem-solving,
‘Develop among themselves a sense of social and civic respons:blllty
- Develop practical solutions to mdlvmiuaI and community problums
Identify innovative solution for identified problems _
-Deserlbe the role of global and indian innovations in social entrepreneurial ventures.

DA W~

Unit I:InfroductiOn to NSS and development of Life competencies

.Orienfation and. structﬁre of NSS, The history of NSS, Objectiifes Symbol and meaning, NSS
hlerarchy from natlonal to eollcge level, Roles and responsibility of variéus NSS functionaries.

Defi mtlon and importance of Life Competenmes Four aspects of development — Phys:cal Mental,
Soc1al and Moral, Qualities of constructive leadershlp, Rapport building with community and role of

[eadership.

| Unit 2 Bas:c social issues in India and Beneﬁts of Village adoption programme

-Degeneratlon of Value system, family system, Gender issues ,Regional imbalance, Problems of Rural
- areas, Approachcs and strategies in adoptmg a village with special reference to mvolvmg people

_ partlelpatlon in N.S.S. Activities, Gowt, and Non Government agencies, political and village

_ leadershxp for effectlve implementation 6f N.S.S. programme and activities in adopted villages

Unit 3: Health, Hygiene and Sanitation

Definltlon need and scope of health education, Food and nutrmon Safe Drmkmg water ,water Bornc

Dlseases and- samtatlon(Swachh Bharat Abhiyan),national health programme, Reproductwe Health

T.Y. B-sIe;t‘;h_. »(I?-attérh%;'zngﬂ)ﬁi? 0 'Mechanical Engineering ~ | , 61
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Unit 4: Youth Health and Yoga
Healthy Lifestyles, Aids, HIV, Drugs, Substance abuse Home Nursing, First a1cl Diftferent Yog,a

Traditions and Their i 1mpact Yoga as a tool for healthy erestyle

Unlt a: The Business model: Creatmg a soc:al business model

Proﬁle of social entrepreneurs, Create your own proﬁle of a social entrepreneur The role of the
busmess model in starting a soeial venture, Equitable drstnbutton of value, The role of the business
model: The busmess model canvas, Social business model framework Profile of a social

_ entrepreneur Husk Power Systems, Business model canvas exereise, Busmess model execution

- failure.

‘Unit 6 :Funding social ventures: Strategies for success _
Sustainable'ﬁmding sources: Earned income, Profile of a social entreprenecur: Furniture Resource

Centre, Traditional funding sources, Social investment funding sources, Investing in a social venture,

' Rela’iionship building_. with donors and investors.

Text Books
- 1. Rural Housing: Policies and Practices by Bhaskar Majumder [ 1 December 2007
2 Smgh Surendra and Srivastava S. P. ( ed) 2005), Social Work Education in Indla, Challenge
-.and opportunities, New Royal Book Publications, Lucknow

3 Bornstein; D. and Davis, 8.; Social Entrepreneurship: WhatEverj;one Needs to Know
(Oxford, Oxford Unrversrty Press, 2010)

Reference Books :
{. Dr.Desai A.R.: Rural Sociology in India
2. Siddiqui, H.Y.2015, Social Work and Human Relations ,Rawat Publlcatlons Jaipur.

3. Raising the Bar : Integrity and Passion in Life and Busmess The Story of Clif Bar, Inc. , By
Gary Enckson

T.Y. B:Tech. (Pattern2017) - . . ' : Mechanical Engineering . 82







R ] Bansilal Ramnath Agarwal Charitable Trust’s

\ Vishwakarma Institute of Information Technology, Pune-48

-—_.-,-"-,-,,f PR (An Autonomous Institute Affiliated to Savitribai Phule Pune University) '
'Department of Mechanical Engiueering

/ANNEXURE I
. Department of Meehanical Engineering

~ (Valne Added Conrses/ / Industrial Training) Report on

(Titie)

| ‘By:

| (Name)-—
(Roll 1) S—
Sefnestgr I/Ii
For t_he parﬁalfulfﬂlrﬁent of_ﬁ. Tec.h. degfee il'l‘ (Mechanical Englneering)

of

- Under guidance of "

(Name of Guide/ Compauy)

- TY.BTech.(Pattern2017) . Mechanlcai Engineering N - 64




- Bansilal Ramnath Agarwal Charitable Trust’s
V - Vishwakarma Institute of Information Technology, Pnue-48
o, - (An Autonomous Institute Affiliated to Savitribai Phule Pune University)
Department of Mechanical Engineering '

wi

20 - 20

CERTIFICATE

This is to certlfy that the In House Value Added Training/ / Industrial Trammg Report
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