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VISION
Excellence in Mechanical Engineering for Global Acceptance

MISSION |

o Make splnted mechamcal engineers with morals values and principles for sustainable
“development of society. '

» Strive continuously to impart knowledge and skills of the highest standards

e Our engineers will respond to the current and future needs of the 1ndustry, h1gher studles as
well as research :

_ Program Educational Objectives: _ _ _ 4
. Graduates of the program will become competent eng1neers suitable for the mechanrcal
o engineering based industry and higher education. '
2. Graduates of the program will acquire the necessary foundatron in fundamental mechanical
_ .engineering subjects for development of mathematical and analytical abilities.
3. - Graduates of the program will acquire the knowledge and skills in ‘mechanical engmeermg to
prov1de technological solutions. : _
4. Graduates of the program will learn ‘managerial, financial and ethical practices such as, project
and financial manageinent skills, multidisciplinary approach and soft skills.
5. Graduates of the program will respond to growing demands of society th:rough lifelong -
leamlng : . :

o Program Ontcomes:
.At the end of the program, a student will be able to

" 1. Engineering knowledge Apply the knowledge of mathematics, science, eengineering
- fundamentals, and an engineering specialization to the solut_lon of complex engineering problems.
2. -Problem . analysis: Identify, formulate, review research literature, and analyze complex
' engineering problems reaching substantiated conclusmns using first principles of mathematics,
natural sciences, and engineering sciences
3. Des1gn/development of solntions: Design solutions for complex engmeermg problems and design
‘ system components or processes that meet the specified needs with appropriate consideration for
the public health and safety, and the cultural, societal, and environmental considerations.
4. Conduct investigations of complex problems: Use research-based knowledge and research
methods including design of experiments, analy31s and mterpretatlon of data, and synthesis of the
~ information to provide valid conclusions. - :
5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern -
' engineering and IT tools including prediction and modeling to complex engineering activities with
{ =~ anunderstanding of the limitations.
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6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess
~ societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to the
- professional engineering practice. '
7. Environment and sustamablllty Understand the 1mpact of the professional engmeermg
solutions in societal and environmental contexts, and demonstrate the knowledge of, and need for
.. - sustainable development. :
8. Ethics: Apply ethical principles and commit to profess1onal ethics and respon51b111t1es and norms
- of the engineering practice. :
: 9 ludividual and team work: Function effectrvely as an 1nd1v1dual and as a member or leader in
. diverse teams, and in multidisciplinary settings. o
10. Communication: - 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 design documentatlon make effective presentatlons and give and receive
clear mstructions.
11 Projeet management and finance: Demonstrate knowledge and understanding of the engineering
and management- pr1n01ples and apply these to one’s own work, as a menlber and leader in a team,
to manage projects and in mult1d1s01pl1nary environments.

v 12. Life-long learning: Recognize the need for, and have the preparatron and ability to engage in’
* independent and life-long learning in the broadest context of technological change

Program Specific Ontcomes:
At the end of the mechamcal engmeenng program, a student wrll be able to:

1.- Identrfy, automate and apply manufactunng processes for product1on of mechamcal
' .components considering effective use of man, machmes and material resources.

2. ‘De51gn, formulate develop and analyze mechanical components and systems using des1gn
‘ engmeenng pnnc1ples and modern CAD/CAE tools

3. Spec1fy -analyze, evaluate, audit, des1gn and build thermal and- ﬂLIld systems usmg modern
'engmeenng tools :
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Numerical Mcthods (MEUA40171)

Teaching Scheme R - Examination Scheme

Credits:4 » _ : . .
Lecture (L); 3hrs. /week - CIE ISEv, SCE ESE | PR/OR| TW | Total
Tutorial (T): -- hr. T o ' : .

Practical (P); 2 hrs./week 20 | 30 20 1 30 25 ' - 125

Prerequisite: Engineering Mathematics I, II and III
Conrse objectives: ~
- o To recognize the difference between analytncal and numerical methods and to prov1de the
~ necessary concepts of a few numencal methods for solving complex Mechanical engmeel ing
- Problems- :
" @ To offer hands-on experience for developing programmmg sk1lls to prov1de solutions to
mechanical problems using numencal methods. :
Coursc Qutcomes:
- | By the end of the course, students will be.able to
1." Determine the root to given equations using appropriate numerical method.
2. Implement appropriate numerical method to solve linear systems of equations.
3. Demonstrate the use of regressmn/mterpolatlon methods to- find Values based on the
graphical and/or tabulated data.
4. Apply numerical methods to obtain approximate mtegrat1on for given problem
5. Evaluate an approximate solution of ordinary differential equation. ‘
6. Solvea partial d1fferent1al equation using finite d1fference approach

Unit I - Errors, Approxrmatlons and Roots of Eqnation :

Errors & Approximations: Significant figures, Accuracy & Precision, Errors Round- Off Error
Truncation Error, Error Propagation

| Roots of- Equations: Bisection Method, Newton Raphson method Successxve approximation
vmethod Convergence and Divergence :

Unit IT- Simnltaneons Equations

Gauss Elimination Method, Part1al P1vot1ng, Gauss Seidal method and Thomas algorithm for Tri-
- | Diagonal Matrix.

‘Unit ITI - Curve Flttmg and Interpolatlon

Curve Fitting: Least Square Techmque— Straight Line, Power Equatlon Exponential Equation and
Quadratic Equation.- v
Interpolation: Lagrange’s Interpolat1on Newton s Forward Difference interpolation, Inverse
Interpolation : : :

Unit IV - Numerical Integration
‘Trapezoidal rule Simpson’s 1/3rd Rule, S1mpson s 3/8" Rule, Gauss Quadrature Method Double
_ | Integration

{ Unit'V - Ordinary leferentral Eqnatlons
Taylor series method, Euler Method, Modified Euler Method, Runge-Kutta Second Order Method,
Runge-Kutta fourth order Method, Simultaneous equatxons using RungeKuttaan order method.

Unit VI Partral leferentlal Eqnatlons

Fmal | i Mechanical Engineering = © 7 iy
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Mechanical Vrbratron (MEUA40172)

Teaching Scheme . " Examination Scheme

Credits: 4 : L ‘ i g

Tutorial (T) - 1 ' :

Practical (P) 2 hrs /week | 20 30 20 | 30 | 25 - 125

{ Prereqmsrte' Englneenng Mathematlcs Strength of Materlals Theory of Machines.

| Course Ohjectives: : ~
~» To study the fundamentals of free and forced vibrations. » -
e To develop analytical competency in solving vibration problems.
- e To study vibration characteristics of the multi degrees of freedom system. -
e Toget familiar with various v1brat10ns measurement instruments and control techmques
‘Course Outcomes: :
After successful completlon of the ¢ course, student w111 be able to o
N _Apply the concept of v1brat1on in mechanlcal des1gn of machme parts that operate in
-, vibratory condltlons ' :
" 2. Analyze the mathematlcal model of a linear v1bratory system to determme its response
3. Estimate natural frequency for single DOF undamped& damped free vibratory systems.
-4 Determrne response -to -forced. v1brat10ns due to harmonic excitation, base excitation and
~ excitation due to unbalance forces. :
5. Estimate natural frequenc1es mode shapes for 2 DOF undamped free long1tud1nal and
- toisional vibratory systems.
- 6. Describe vibration measuring 1nstruments for 1ndustr1al/real life app11cat1ons along with
suitable method for vibration control . ' :

| Unit It Fundameutals of Vihration

' ,Brlef h1story of mechanical vibration, 1mportance of the study of v1brat10n elementary parts of | | -
T,'v1bratory system, degree of freedom, drscrete and contlnuous system, types of vibration, modeling | -
“ofa system : :

- .'Umt II: Undamped Free Vihration of Smgle Degree Freedom System

- Modeling of Vibrating Systems, Evaluation of natural frequency, differential equation; energy and
_Raylelgh’s methods, Equivalent. systems- Springs in series and parallel Natural frequency for_»
N longltudlnal transvetse, and torsional vibratory systems.

Uuit I1: Damped Free Vibration of Siugle Degree Freedom System

Different. types of damping, free vibrations with viscous damping, study-of vibration response of
| over damped, cntlcally damped and under damped systems lo garlthm1c decrement, intr oductlon to
: equivalent viscous dampmg '

| Unit IV: Forced Vibrations- Single Degree Freedom System |

, Sources of excitation, resonance phenomenon, forced vibrations of longitudinal and torswnal 1
| viscous systems frequency response to harmonic excitation, excitation du¢ to rec1procat1ng and’
rotating unbalance base excitation, magnification factor, phase drfference

: _i.Unrt V Undamped Vrbratlon of Two Degree Freedom Systems °

Free vibration of spring coupled systemis — longitudinal and torsional, natural frequency and mode |
shapes, Elgen value and Eigen vector by Matrlx method :
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* Refrigeration and Air-Conditioning (MEUA40173)

| Teaehing Scheme o , Examination Scheme
. | Credits: 4~ h _. _ o S
‘Lecture (L): 3 hrs/week - . CIE ISE .SCE ESE - -PR/OR ™ Total
Tutorial (T): -- hr. ' , ' _ T
| Practical (P): 2 hrs./week 20 30 20 30 | 25 | - 125

Pfergquisite: Applied Thennodynainics,’ Heat Transfer

Conrse objectives: : » :
e Learning the fundamental principles and different methods - of refrigeration and air
. conditioning. S - S : T
e Study of various refrigeration cycles and evaluate performance using Mollier charts and/ or
refrigerant property tables. =~ = = . : o -
e Comparative study of different refrigerants with respect to properties, applications and
“environmental issues. T S _ :
-e  Understand the basic air conditioning processes on psychometric charts, calculate cooling load
. for its applications in comfort and industrial air conditioning. - S : :
‘e Study of the various equipment-operating principles, operating and safety controls employed
. in refrigeration air conditioning systems. ' : B B ' ’

Coursé Outcomes: °
By the end of the course, students will - : .
- L. Illustrate the fundamental principles and applications of refrigeration and air conditioning
- system.. o R , ' ) ,
2. Estimate cooling capacity and coefficient of performance by conducting test on vapor
..compression refrigeration systems. B R : ' '
Describe the properties, applications and environmental issues of different refrigerants.
Calculate cooling load for air conditioning systems used for various applications.
Demonstrate the refrigeration system ‘ :
Analyze air conditioning systems. -

AW

I‘Unit 1 - Fandamentals & Applications of Refrigeratioh and Air Conditioning - g :
| Reverse Carnot cycle, block diagram of refrigerator & heat pump, modified reverse Carnot cycle (Bell
| Coleman cycle), Applications. of Refrigeration and Alr Conditioning, Refrigerants, environmental

-| issues and selection of Compressor o

"Unit 2 - Vapour Compression Cyele and systems

| Working of simple vapour compression system, representation of vapour compression cycle (VCC) on
| T-s and P-h diagram, COP, EER, SEER, IPLV, NPLV, effect of operating parameters on performance
| of VCC(Numerical), actual VCC, methods of improving COP using flash chamber, sub-cooling and
liquid vapour heat exchanger, comparison of VCC with Reverse carnot cycle.

Unit 3 - Vapour Absorption System R '

Introduction, Working of simple vapour absorption system (VAS), desirable properties of binary
| mixture (aqua-ammonia), performance evaluation of simple VAS (simple numerical treatment), actual
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Electlve-III Flnid Machlnes and Fluid Power Englneerlng (MEUA40174A)

Teachmg Scheme : _ : Exammatlon Scheme

Credits: 4 y | T _ _ v ,
Lecture (L): 3 hrs./week CIE .. ISE SCE:- | ESE PR/OR| TW Total

"Tutorial (T):-~ hr. N o - N
| Practical (P): 2 hrs/week 20 | 30 420 |30 .. - 25 125

- ~Prerequ1s1te Engmeermg Mechanics, Engmeermg Mathematics, Fluid Mechanics.

,Conrse Objectives: :
This course elaborates workmg principles of" hydraullc ‘machines and hydraulic and Pneumatic
~ components, overview of various controls and will develop ability to design hydraulic and
pneumatic systems. The practical session will develop the ability of hands on experience by
demonstration on hydraulic machines, hydraulic and pneumatic cireuits on trainer and design
circuits as per the requlrement by using manufacturmg catalog.

.Course Outcomes:

' By the end of the course, students will able to :

: Explain construction, operation and desi gn procedure for analysis of Impulse water turbmes
Explain construction, operation and design procedure for analysis- Reactlon water turbines.
Analyze the performance of Centrifugal Pumps.

;" Explain fluid power systems and analyze the performance pumps used in hydraulic systems
Explain the types, construction and operation of control valves and’ actuators.

Explain the constructron ‘working .principle and design of simple hydrauhc and pneumatic
circuits.

~¢Mewwr

' »' .'Umt 1 —Impulse Water Turbmes '

'vIntroductlon to Impulse momentum prmc1p1e Class1ﬁcat10n of water turblnes Pelton wheel, its
construction and working, velocity triangles, heads and- efficiencies, power, work done analysis;
| Pelton wheel des1gn, specific ‘speed and Unit quantltles selection, Governing, and performance
curves.

Unit 2 —Reactlon water tnrbmes _

Principle of operatron Construction "and worklng of Francrs and Kaplan Turbine, comparrson :
| calculation of various efficiencies, Power, Discharge, Blade angles, Runner dimensions etc. governing
-of Francis and Kaplan turbine, Draft tube types and analysls selection, performance curves.

| Unit3 - - Ceutrifugal anps

Clas51ﬁcatlon of pumps, components of centrifugal pump, types of heads and efficiencies, types of
casing and vanes, ve10c1ty triangles and their analysis, rnultlstage pumps in series and parallel,
-cavitations, NPSH, priming of pumps, specific speed, shape number, performance characteristics of |
. centnfugal pump, system resistance curves and selectlon of pumps

’- 'Umt 4 —Introduction to Fluid power system and Pumps

v F1u1d power basics, appllcatlons, advantages and hrmtatrons, ‘Hydraulic fluid — types, properties and
- .requlrements power units and. reserv01rs cylinder mountmgs ISO and API standers.
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|

Pumps Types, classification, principle of working and constructlonal details of vane pumps, gear
_pumps, screw pumps, power and efficiency calculations, selection and appllcatlons of Pumps. etc.

‘ Umt S—Actuators and Fluid Power Control Valves

,Llnear and Rotary actuators — types, construction, working principle and characteristics.
Accuraulators — types, construction and working principle.

Control valves — construction and working principle of d1rectlona1 pressure -control ,flow control
| valves, unloading and counter balance valves, sequence valve Solen01d valves, gate and globe valves.

Unit 6 —Hydraullc and Pnenmatic Clremts

Hydrauhc Circuits - Simple reciprocating, Speed control (Meter in, Meter out and bleed off),
Sequencing, Synchronization, counter balance; unloading circuit, Des1gn of simple hydrauhc circuit
as per the. requrrement by manufacturmg catalog.

Pneumatic Circuits — Compressors types, filters types, pressure regulators lubrlcators, FRL unit,
' mufflers, dryers, pneumatic actuators , Control valves — — Pressure, directional and flow, , shuttle valve,
quick exhaust valve and time delay valves. Circuits — Remprocatmg, speed -control, quick. exhaust
valve and time - delay circuit. Design of srmple pneumatlc 01rcu1t as per the requlrement by |

manufacturln g catalog.
_Lab : » :

: 'Lab consist of any ten experiments of the followmg -
- Verification of impulse momentum principle. ~ .
. Study and trial on Impulse / Reaction turbines and plotting.of main / operatrng characteristics.
-Study and trial on centrifugal pump and plotting of operating characteristics.
Industrial visit to hydroelectrlc power / Pumping station plant & report based on 1t
Test on Gear / Piston pump and plotting of performance characteristics.
- Study & demonstration of various hydraulic circuits on hydraulic trainer.
- Study & demonstration of various pneumatic circuits on pneumatic trainer.
Industrial visit to automation system and repot based on it.
Ass1gnrnent on ISO symbols for different components of Hydraulic and Pneumatlc system.
. 10. Assignment on different types of actuators used in Pneumatic and Hydraulic system..
o1, De51gn of simple hydrauhc /pneumatlc systems usmg manufacturing catalogues.

P@ﬁQMPPN&

| ‘Fext Books:

1. Dr.R. K. Bansal “ Fluid mechamcs & Hydrauhc machmes” Laxml Pubhcatlon Pvt Ltd
.+ New Delhi, ISBN 13: 978-8131808153.
2. Dr.P.M. Modi& Dr. S. M. Seth, “Hydrauhcs & Fluid Mechanlcs” Standard Book House
" ISBN: 978-81-89401-26-9.
.3 B. U. Pai, f‘Turbomachmes”, Wiley India, ISBN 13: 978‘8126539550.'
- 4.- Esposito, Fluid Power with application, Prentice Hall, ISBN 13: 9780130608994,
5. ‘Majumdar S.R, Oil Hydraulic system- Prlnmple and Malntenance Tata McGraw Hill, ISBN
- '13:9780074637487. .
6. MajumdarS.R, Pneumatics Systems Prmc1ples and Malntenance Tata McGraw Hill, ISBN—
© 13: 978-0074602317. :

Reference Books :

1. V.P. Vasandani, Theory of Hydrauhc MachlnaryKhanna Pubhshers Delhl ASBN 10: 0-07-
© 0643419-X.. :
2. ‘Dr. J. Lal, Hydraulic Machlnes Metropohtan Book Co Pvt Ltd Delhl, ISBN 10 0- 07-'
-0643419-X. . ,
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Elective-III :'Indnstvrlal Engineei‘ipg -(MEUA40174B)

Teacbing Scbeme B __ Examiuation Scheme ,
Credits: 4 ‘ N N ' ) , -
Lecture (L): 3 hrs/week CIEV | . ISE SCE ESE | PR/IOR| TW. | Total -

_Tutorial (T): -- hr. ' B _
| Practical (P): 2 hrs./week 200 30 | .20 30 - 25 125

Ptefequisite(s): Manufacturing Processes, Engineering Mathematics, Computer Fundamentals_

| Conrse Objectives: _ T

e . To introduce the concepts, principles and framework of contents of Industrial Engineering.

e Toacquaint the students with various productivity enhancement techniques.

*. To acquaint the students with different aspects of Production Planning and Control and
Facility Design. , e - L
To introduce the concepts of various cost ac'counting practices as applied in industries

e . To acquaint students with different aspect of simulation modeling for various industrial
engineering applications. T

h Conrse Outcomes: - 2 _ o _
After successful completion of the course, student will be able to .
1. Compute the partial productivity and total prodhjctivity_ indexes. consideri_ng different
- influencing factors ‘ o v : S - -
12 Ahalyzé each operation with a view to eliminate unnecessary operations, avoidable delays
" and other forms of waste. _ S ' ’
" 3. Compute the standard time for a qualified worker to carry out a specified job at a defined
- level of performance. o , . : |
‘ 4. Design a physical arrangement of facilities most economically at optimum plant location.
. Design the production system considering an estimate of future évent- through past data.
6. Calculate optimum inventory level by establishing the relationship among the factors
affecting profit. ' ' :

w

UnitI: Introdncti(_m to Indnstrial Engineering and Productivity

Definition, Industrial engineering approach, Objectives of Industrial Engineering Role of
Industrial Engineer, Techniques of industrial Engineering, Industrial engineering in service sector,
Measurement of productivity: Factors affecting the productivity, Productivity Models and Index,
| Productivity improvement techniques. = - N .

| Uni¢ IT: Method Study

. |'Work Study: Definition, Objectives, Procedure, Concept of work content, Method Study:
Definition, Objectives, Scope and Steps involved in method study, Recording techniques, Micro-
motion study, Cycle graph and chronocycle graph, Critical examination, Principles of motion

-economy, Concepts of value engineering and value analysis.

Unit fII: Work Meésurements

ngineering .
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| Work Measurements Definition, Objectives and techniques of work measurement Steps in
~ |‘making time- study, Types of elements, Time study equlpment s, Performance rating, Allowances,
‘Computation of standard time, Comparlson of various techmques, Introduction to PMTS, MTM

and MOST.

| Unit IV: Plant Location and Plant Layont

Need for selecting a suitable plant locatlon Factors influencing plant location, Companson'

between urban and rural locations, Quantitative method for evaluation of plant location, Plant
Layout ‘Objectives, Principles, Types, Factors affecting plant layout, Types of manufacturing
systems, Tools and techniques of plant layout, Computer. packages for layout analysis. .

Unit V: Prodnetion Planning and C’ontrol’ ~-I(PPC-T)

| Production Plannmg and Control (PPC) Need, Objectlves, Functlons, Production- proceduire,
Measures of capacity, Capacity planning, Factors influencing effective capacity, Aggregate
plannmg Methods, advantages andlimitations, Demand forecasting: Need and classification

(Least square method, moving average, welghted moving average, exponentlal smoothing method

|- and Casual forecasting method.

| . | Unit VI Production Plannmg and Control -1I (PPC II)

Inventory types, Inventory ‘control: Ob_]eCtIVCS and’ benefits, Inventory cost relationships,

| Inveritory models: Basic inventory models, (with and without shortage and discount), Selective
' cortrol of inventory: ABC and VED analysis, Production cost concepts and break-even analysis,

Cost-volume—proﬁt analy51s

Practical:

List of Practical (Any Six)
. Case study-based as31gnment on method study.
Case study-based Assignment on work Measurement techmque(s)
- Assignment on analysis of manufactur1ng/serv1ce operation for capacity plannmg
“Assignment on s1mu1at10n of manufactunng system/serv1ce system operatlons for demand
forecasting.
‘Assignment on simulation determmatlon of EOQ and plot the graphs
Assignment on industrial safety audit of selected work environment.

N

uaw

- Tourism and g) Sports

.- Case Studies (anyone): Industrial Engineering in a) Healthcare services, b) Bankmg, c) |
Agricultural Production d) Film productlon and d1str1butlon e) Hotels and restaurants, |

Textbooks

1. M. Mahajan Industrial Engrneenng and Production Management Dhanpat Rai and Co.
2. 0. P. Khanna, Industrial engineering and management, Dhanpat Rai publication

3. Martend Telsang, Industrial Engineering, S. Chand Publication.

4. Banga and Sharma, Industr1al Organlzatlon& Engrneerrng Economics, Khanna publication

Reference Books

- Introduction to Work Study by 1LO, ISBN 978-81-204-1718-2, Oxford & IBH Publlshmg
Company, New Delhi, Second Indian Adaptation, 2008.

2 H. B. Maynard K Jell, Maynard s Industrial Engmeermg Handbook McGraw H111

nics ,",'Englneermg
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Electlve-III Busmess Aualyties (MEUA40174B)

.| Teaching Scheme . Examluatlou Scheme
Credits: 4 . -~ E . N N :
Lecture (L): 3 hrs. /week CIE ISE SCE I& ESE, _P_R/OR ™ Total
Tutorial (T): --hr. S e o o ' '
Practieal (P): "2 hrs. /week 20 30 20 30 - 25 125

: Course Ob_| ectives:

 To study the fundamentals of Bus1ness Analyt1cs }

To study of powerful visualizations, reports and dashboa1ds

To understand the process of data export and import in Power BI fool ,

To learn the process of Customized calculation writings with the help of tool
To understand the deployment of reports and dashboards for user consumption.

bw#w‘

Course Outeomes: At the end of the eourse the students will be able to:
1.
2.

Explain the importance of analytrcs and need of data preparation for. analytics.

Evaluate the different components of analytics landscape and project eycle aligned with these

components,
Explain data transformation, data modellmg and visualize the data on the data models

- State the. ways of adding custom calculations and appl1cat1ons of different statistical concepts. A

Explain the deployment, administration cycle of analytics implementations using Power BI.

Tllustrate various topics-and concepts 1n the areas of analyt1cs through industrial apphcat1ons
.. case studres : : : :

- , Umt I- Need of Analytles And Data Preparatlon :

Introduetlon to Analyties: What is Analyt1cs‘7 Need of Analytlcs Why Microsoft Power BI? Types
of Bus1ness Analytlcs : ‘
- ‘Data Sources: Data Collect1on Transact1ons Entry, Orgamzatlonal Systems Data Sources and Data
| Source Categories, Issues in Data and Need of Data Preparation :
' Need of Data Preparatious: What.is Data: Preparation? Jommg data, Appendmg Data, New
| Calculations, Removmg Inconsistencies, Transposmg
1 Setting up Power BI: lnstallat1on and conﬁguratron of Power BI Desktop, Setup of requlred-
connector :

“| Unit II- Data Laudscape Aud Pl‘OJCCt Cycle :

Uuderstandmg Data and Databases: What is a database? What is a DBMS? What is SQL? What :

- | are tables? Organization of tables in databases, Types of Data, Database Keys, Relatronsh1ps between

| tables, Joins and Unions, Cross- database Joms Type of Data: Structured Unstructured and Semi-
‘structured data : : :

-Data Architeeture: BI Archltecture Data Secunty and Governance Adm1n1stratron
Analytics Pro_|cct Lifecyelc: Requirements Understanding, Data Understanding; Wireframes, Data
| Preparation, .Data V1suahzat1on Deployment Documenting, PI'O_]eCt Team and Roles Challenges n:
Projects. - :

[-UNIT III Data Modelung And Vlsnauzatlon
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Data 'Integratiou and Data WarehouSes What is Data Integration? Need of Data Integration, ETL,
What is "Data Warehouse? Need of Data Warehouse Facts and Dimensions Star Schema and
Snowﬂake Schema; Data Marts :

o Data Trausformatiou [Basies]:Merging and Appendmg Data Fllterrng, Cleaning Data F1x1ng
-| Errors, Transforming Data, Aggregating Data, -

| Data Modelliug: Setting Relationships, Creatmg Data Models

‘Data V1suahzat10u ‘What are KPIs? Dashboards Reports and Scorecards Types of Dashboards

| Slicers and Filters, Setting interactivity, Creatrng Hierarchies, Groups Drilldowns and Drill- -through,

Formatting your vrsualrzatrons Best practrces of v1suahzat10ns Aggregatrons SUM, MAX AVG,.

MIN

‘| Unit IV: Custom Caleulatlons And Aualytlcs e

Data Transformatlous [Advanced]: Tabular Model at database level Cross- database Joms

' 1 Caleulations: Calculated Fields, Calculated Measures, Time-intelligent Functlons Moving Averages
| and Runnrng Total, What-if Analysis, Conditional formattmg '

‘ 'Statlstleal Aualytlcs Mean, Mode Median, Varrance and Standard Dev1at10n, Slmple Regress1on
’ 'Mult1ple Regresswn : ' ' : :

o VUNIT V Power Bi Deploymcut Admlnlstratlon Aud Moblhty

Fin:

Power BI Deployment: Overview of Power BI Service, Publishing to Power BI Service,

‘ Understandmg the Power BI Service Workspaces, Apps, Creatmg Dashboards in Power BI Service;
‘| Subscriptions, Comments and Data Driven Alerts, Authoring reports’ within Power BI Service,

Sharing dashboards across your 'organization, Conﬁgurrng Gateways Scheduhng automated refresh

| of yourreports using Data Gateway

Power BI Advanced Features Usrng NLP to creatlng dashboards Inﬂuencers Dehvermg Insrghts

'Explain Analysis
- | Mobile Analytics: Creating Dashboards for Moblles Usmg dashboards and reports uSmg Mobile App :

| UNIT VI: Industry Aualyties Landscape

- | Working with Tableau: Introductlon to Tableau Installatron and Setup of . Tableau Desktop,
Visualizing with Tableau

|- Advanced Concepts: Web Analytics, Sentrment Analysrs B1g Data Data Lakes IoT

'Appl1cat1ons of Business Analytics: Manufacturrng Use Cases, EPC Use Cases Retall Use Cases,
“Future Trends-of Analytics :

WSQMwar

. Term Work: The following exercises should be prepared and subm1tted

.Creating multiple sample tables and joining them in Power BI

~ Connecting to data souree and transformmg data in Power BI
Connecting to data source and creating data models by establ1sh1ng relationships
Connecting to data source and visualizing and analyzing data
Connecting to data source and creating custom calculations
Deploying the dashboards and reports to Power BI Service

~ Administering and using advanced features of Power BI Service

Creating Mobile layouts in: Power BI Desktop

N Rcfercnce books:- : : :
1. "Business Intelllgence Gurdebook From Data Integratron To Analytrcs" by R]Ck Sherman

Elsevrer Inc

Engineering:. . =
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- Intellectnal Property Rights (MEUA40175)

| Teaching Scheme ' Examination Seheme’

| Credits: 2 : '« . o ' L
Lecture (L): 2 hrs.Aweek CIE | ISE | SCE | ESE | PRIOR| TW |. Totl

-Tutorial (T): hr. - . o v » v
Practical (P): - hrs./week ’ SIS I T R - S 50

Course objcctives:
e The course is desrgned to introduce fundamental aspects of Intellectual property Rights.

e The course introduces all aspects of the IPR Acts.
e Jtalso mcludes case studies to demonstrate the apphcatlon

‘ Course outeomes: -
- Upon completlon of course, students will be able to

- 1. - Define intellectual property right (IPR). , ,
2. Describe 1mpact of intellectual property right (IPR) and patentabrhty
3. Demonstrate the procedure for filing a patent and copyright.

4. Describe the importance of trademark in industry..

o Uult 1: Overvnew of Intellectual Property :

Introductlon and the need for 1ntellectual property rlght (IPR) IPR in Indla Gene51s and
Development IPR in abroad Some 1mportant examples of IPR

.'Unit Il : Pateuts

Macro economic-impact of the patent system, Patentability, Types of IP tools, Copyright, trademarks,
: vPatent databases Patent document and its search Rrghts ofa patent

| Uit II1 Pateut Search

Searchmg a patent, Patent database, Patent free database Patent structure, Patent grants Procedure in
" India, leferent layers of the international patent system (Natlonal Reg10nal and international optlons)

V_Copynght- Definition of copyright, Content of copyright, What are related rights, nghts
- covered by copy right.

| 'Unit IV': Trademark

.Defmltlon of trademark, Rrghts of trademark Kind of signs can be used as trademarks
-Types of trademark function, Protectlon of trademark, Trademark reglstratron

s - Text Books :
1. Resisting Intellectual Property by Halbert Taylor & Francis Ltd ,2007
. 2.. Industrial Design by Mayall, McGraw Hill ’ :
- 3. Intellectual Pr0perty nghts Under WTO by T. Ramappa S Chand
4

. .Encyclopedla of Ethical, Legal and policy issue in Blotechnology by T. M. Murray
~and M. J. Mehlman John they and Sons-2000.
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Elective-IV: Reliability Engineering (MEUA42171A)

.| Teaching Scheme g o Examination Scheme
Credits: 4 - ol v ‘ o _ [
Lecture (L): 3 hrs./week ’ CIE N ISE | SCE | ESE | PRIOR| TW Total
| Tutorial (T): - hr. - L : ‘ -
Practical (P): 2 hrs./week | 20 30 20. 30 25 0 - 125

Perquisite: Engineering Mathematics, Manufacturing Processes and Desi gn Engineering

Course Objectives: , » : ,
Understanding of basic principles of Reliability for ensuring sustainable product design.
.| Application ‘to system requirements, design, manufacturing and testing, with real-world
- examples. EEE o . '

‘| Understand in detail Asset Management, Maintenance, Quality and Productiveness

.| Course Outcomes: S ,

| Upon completion of the course, students will be able to - : :
| 1. Calculate MTTF, MTBE, failure rate and hazard rate for life characteristic phases of system

* Analyze series, parallel, mixed configuration systems using probability concepts.

- Estimate reliability of a system using different reliability apportionment techniques.

Calculate inherent, achieved and operational availability of system.

Explain FEMA, FMECA and DOE B

6. Explain different methods to test reliability, .

RN

- | Unit I: Fuudameutals Coucepts of Reliability

~ | Reliability terminologies, Interrelationship of safety, quality and reliability, life
characteristic-phases, Introduction to maintainability, availability. Concepts of Failure,
failure density, failure Rate, hazard rate, pdf, cdf. Modes of failure, Mean Time To Failure -
(MTTF), Mean Time Between Failure (MTBF), Numericals based on calculation of

| failure rate, hazard rate. Warranty Management and Life cycle cost.

| Unit IT: Probﬁbility AConcep_ts and System Reliability

Basic probability concepts, Discret and continuous probability distributions, Analysis
of ‘series, parallel, mixed configuration systems,  Concept of k-out of n ‘structure,
Conditional probability method, delta-star method for conditional probability analysis,

1T iefset.and. Cut Set method (Cdncepts and Numericals). -
| Unit III: System Reliability Aualysis - '

Reliability . Improvement- Redundancy, “element redundancy, unit redundancy,

standby _redundancy (Numericals), Introduction . to '~ Reliability allocation or

- apportionment, reliability apportionment “techniques: Equal apportionment, AGREE,
| ARINC, Minimum effort method (Numericals). T AR

|_Unit 1V: Reliability Management

Objectives and types of maintenance, Maintainability, system down time;.availabilvity :
- inherent, achieved and operational availability (Numerical treatment). Introduction to

. Reliability Centered Maintenance. Design for maintainability and its considerations,

- | Reliability and. costs, Costs of Unreliability, Technology aspects in Reliability
| Management; BIT (Built in testing). :

| Unit V: Reliability in Design and Development -

Mechanical Engineering. =~ .
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Electlve-IV Composnte Materlal (MEUA42 17 lB)

Teaehing Seheme ) . _Examination Scheme

Credits: 4 : ,
Lecture (L): 3 hrs./week CIE | ISE. | SCE | ESE PR/OR] TW Total

| Tutorial (T): --hr. - T T
.Praetical(P): -2 hrs./week 120 30 20 | 30 | 25 - . 125

'Prereqmslte Strength of Material, Des1gn of Machme Elements Materlal Sc1ence

‘Course Ob]ectlves : : :
e To understand tmportance of compOS1te matenals in various apphcatlons such as . aerospace,
' automotive :
e To understand various fabrlcatlon methods of composite mater1a1
|- e Toknow various composite testing methods and standards of testing ,
|- e Todevelop an understandmg of the micro and macro mechamcal analysis of composite
- materials -

‘Conrse Outcomes: ‘ ’
- By'the end of the course, students w111 ableto g
1. Identify different types of compos1te materlals and its constltuents and list its apphcatlons in

" various fields : :
- Explain the various manufacturmg methods of compos1te materials’ _

Apply various ASTM tésting standards for characterlzmg composite materials
- Apply strength of material approach to analyze a lamina at micromechanical level

-Analyze composite lamina at macromechanical level

9\5":“.‘”!\’

_Apply Classical Lamination Theory for the analysis of composite lammates
-Umt L: Introdnetion to Composite Materlal ' :

Introduction to Composite Materials, classrﬁcatmn of composite materials, Matnces and
_'Remforcement Types of Fiber Reinforcement, Types of matrix materials - Thermoset and ||
o -Thermoplastlc Advantages and Dlsadvantages Apphcatlons of compasite materials, Mechanics

| Terminology T

“ _ Unit 11 ; ‘Mannfacturing of Composrte Material

Composrte Manufacturmg Processes, Hand Lay-up process Compresswn moldmg process, Vacuum
Impregnation Methods, Resm Ttansfer moldmg, Filament w1nd1ng Pultrusmn , Prepregs, Stackmg
of reinforcements :

Unit II1I : Composnte Material. Charactenzatlon ,

: _Compos1te testing, Need for testing ,Major types of testmg, Physical testing, Mechanical testing as
per ASTM standards- Tensile, compression, shear, flexural, impact, fatigue and cr eep test, Chemical

| testing , Thermal testing Volume and Mass Fractlons Den51ty, and V01d Content
_ Unit IV : : Micromechanical Analysrs of a Lamina '

‘Evaluatxon of the Elastic Moduli- Strength of materlal approach ‘Representative Volume Element
| (RVE), Rule of Mixtures, Inverse Rule of Mixtures. Ultimate Strengths of a Un1d1rect10na1 Lamina,

: '_1Coefﬁ01ent of thermal expansion Coefﬁment of m01sture expansion

‘:ngmeermg o 32
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»Electiye‘-IV: Energy Engineering (MEUA4217 1C) -

Lecture (L): 3 hrs./week

;| Teaching Scheme - B Examination Scheme

Credits: 4 CIE | ISE SCE | ESE PR/OR TW " |" Total

Tutorial (T): -- hr:

Pract1cal (P) 2 hrs:/week 20 30 20 30 | 25 - 125

Prereqursrte Applied Thermodynamrcs Turbo-machines .

Course objectives: :
e To study the power generatlon scenario, the components of thermal power plant
~ improved Rankin cycle, Cogeneration cycle
- e To understand details of steam condensing plant, analys1s of condenser the an :
. environmental impacts of thermal power plant method to reduce various pollutlon from
_ thermal power plant '
e To study layout, component detalls of hydroelectrrc power plant hydrology and.
o - ‘elements , types of nuclear power plant
- .e Tounderstand components layout of diesel power plant , components; drfferent cycles
. methods to improve thermal efficiency of gas.power plant :
"~ e_ To study the working principle , constructlon of power generation from non-
~ conventional sources of energy .
e * To learn the different 1nstrumentat10n in power plant and basics-of economics of power
- generation.

-9\‘v-s=s»'

Course Ontcomes:
By the end of the course, students wﬂl
1. Descnbe the power generation scenario, ‘the layout components of thermal power plant and
‘analyze the improved Rankin cycle, 'Cogeneration cycle -

2 Analyze the steam condensers, recogmze the environmental impacts of thermal power plant

and method to control the same
: Descrlbe the layout, component details of hydroelectrrc power plant and nuclear power plant
Explain the details of diesel power plant, gas power plant and analyze gas turbine power cycle
.. Describe the fundaments of non-conventional power plants. :
_Describe the different power plant electrical 1nstruments

: 'Umt 1- Thermal Power Plant

' .'Introductlon General layout of modern power plant with different c1rcu1ts working of thermal

‘powet-plant, coal classification and its CV, high pressure boilers (Latest. three), Rankine cycle with
reheat and regeneratlon (Separate Numencal w1th Molher Diagram) , Cogeneratlon power plant

| (with numerical)

[ Unit 2 Steam Snrface Condeuser and CooImg Tower

Steam Condenser: Necessity of steam condenser, Classification, Cooling water requirements,-
Condenser efficiency, Vacuum efficiency,(Numerical) Cooling towers (Per formance Parameters),

- | air Leakage, Effects of Air Leakage on condenser performance (Numerical Treatment)

| Unit 3 — Hydroelectric Power Plant.

- | Introduction, Site Selection, Advantages and Disadvantages of HEPP, Hydrograph Flow duration

| curve, (Numerical) Mass Curve; Classification of HEPP with layout.

calEngineering .
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.| Lecture (L): 2 hrs /week '
| Tutorial (T): -- hr.

Open Electlve-I Introdnctlon to Gamnng (IOEUA42172A )

- Teachiug Scheme - ___Examination Scheme

Credits: 3 CIE iISE _ SCE' - ESE K PR/OR TW .To_tal :

Practical (P): 2 hrs./week 20 | 30 | 20 | 30 | - | 25 | 125

Prerequnsnte Readers/students. are expected to know the followmg concepts
1. Bas1cs of Probablhty : .

Conrse ObJectlves

e .. To learn about the v1dco gamc art prmctples V1deo Game ploductlon Design Process
' * and the Industry . - , :
o . Tounderstand and d1stmgu1sh Video game. elements genres, types ad hardware
e To Study various video game productlon practlces, terminology, lndustry roles ‘and
responsibilities o
e - To know the application and use of a game engme ACTOSS Various verticals and develop ||
. andlearn how to work with the game engine-as a tool for production '
e To examlne and game engme interface; codlng, game objects asset Store services, etc

- Conrse Ontcomes

-1.. Use termmology related to Games and Interactive Media Industry
2. identify industry demands and structure project as per requlred spec1ﬁcat1ons :
" 3. Define Specifications for the execution of the prolect :
L4 'Demonstrate game engine tools usage across art, animation, asset management
o ‘Interface, Audio, Lxghtmg, Materials, Physics and Programmmg systems
5.

Select gaming services related to project structure
6_. Develop basic 1nteract1ve games :

| Unit-T: Introductlon to Games Industry

Video game productlon techniques, hardware productlon roles and’ respon51b111t1es Vldeo game

' design elements, game genres, game types, examples of gaming platforms, gaming services, video

game controls, video game industry terms, model asset optimization, asset store, video game art

principles, video game industry practices, video game 1ndust1y termmology

| Uuit-1I': Game Engine Fundamentals -

Gaming engine user interface, hierarchy, editor, game Wmdow navigation, inspector, scene,

_t.pI‘O_]eCt game object, prefab, models, tags, sounds assets, project management, materials, textures
i Aeffects lights, modelling practices and optimization practlces Import system managmg materials,

managmg textures

| Umt III WorId BmIdmg aud Animation

'Enwronment Statlc Meshes ngxd Body, Colhders Preparmg for llghtmg, Light tools, light types,

User.Interface, Art prmcxples Sprite editor, Lighting process, Baking process, Animated objects,

Mechanical Engineering "~ 36
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Open Elective-I: Inferential Statistics fo'r Data Science (I’OEUA42172B)

Teaching Scheme | Examination Scheme.

Credits: 3 : T } . T .
‘Lecture (L): 2 hrs./week CIE '_'ISE' SCE- ) ESE PR/OR TW .| Total

“Tutorial (T):- -~ hr. R S e . .
Practlcal(P) 2 hrs/week 20 | 30 } 20 |© 30 | .- | 25 125 -

N .Prereqmsxte Readers/students are expected to know the follow1ng concepts:
il 2 Basics of Probablhty

-_Conrse Objectlves
e To equip students with. the basic understandlng of the fundamental concept of data and the
' nature of data sets
‘e To understand the fundamentals of probablhty d1str1but10ns and thelr appllcatlon for data
* analysis
e Toderive the conclus1ons from the data sets with Bayesran and Inferentlal statistics

: Conrse Outeomes -
1. Explain the nature and central tendency of glven data sets usmg approprlate probabrhty
‘ - distribution for the given dataset. _
© 2. Estimate probability of unknown parameters of statlstlcal model us1ng the fundamentals of
- Bayesian statistics. - :
3. Analyze and conclude the hypothesrs us1ng inferential statrstlcal tests
4, Evaluate the promlnent characterrstlcs of data sets with exploratory data analy31s methods

. Unlt- I: Understandmg Data and probabxhty distribntions -

Understanding Data, Frequency Tables, Distributional Shapes,.Central Tendency

‘Describing Spread: Range, Interquartlle Ranges and Standard Deviation , Measuring Data
,Measurements-of Central Tendency, Measurements of Dispersion, Bi-variate Data and
Covariance ;Pearson Correlation Coefficient, Uniform Distribution, Binomial Distribution,
Poisson’Distribution Normal Distribution, Normal Distribution - Formulas and Z Scores

Umt—II Bayesxan Statlstlcs '

{ Likelihood function and max1mum likelihood, The mm1max1ty, Computmg the MLE, Computlng

| the MLE: examples Contlnuous versron of Bayes theorem Prlors and prior pred1ct1ve

distributions

- Prior predictive: binomial example, Postenor pred1ct1ve d1str1but10n Bernoulh/b1nom1al 11kel1h00d '
with uniform prior, COI‘I_] ugate priors

‘.VUnit'III' Inferentiai analysis :

. iCentral llmlt theorem and Hypothesis. Testrng t-tests, Sens1t1v1ty Analysis ,chi squa1e test
.| Correlation-values and confidence intervals, Use Analysis of Vanance (ANOVA) or Analy31s of
'.Covarlance (ANCOVA) Regressmn analys1s :
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Open Elective-I: Solar and W1nd Energy (IOEUA42172C)

| “Teaching Seheme : e Exammatlon Scheme

- | Credits:3 - ' B ' |
Lecture (L): 2 hrs. fweek CIE | ISE SCE ESE | PR/OR| TW Total

Tutorial (T): hr. N .
Practical (P): - 2 hrs./week | - 20 | 300 20 30 | - 25 125

Prereqnisite: - Basic Mechanical Engineering, Basic Electrical and Electronics Engineering and
Heat:Transfer T ' o R

| Conrse Objeetlves :
- . e To understand fundamentals of solar and wind energles :
e To understand constructions, workmg pr1nc1ple and design procedure of solar and wind
. power plants. , 4 :
" e. To apply basic englneermg prmc1ple to de51gn a s1mple solar and wind power system
-Conrse Outcomes:
After successful completion of the course, student will be able to
I. Explain solar radiation and geometry principles. ,
- 2.. Apply aspeets of solar thermal system and its practical applications.
3, Design solar food drier/solar cookei/solar pv system for domestic purpose.
. 4. Design miniature wind m111 for domestic purpose refemng existing system.

| Unit I: Soiar Energy Prmelples '

| Present solar energy scenario, world energy futures; govermng bodies (self-study), solar radlatlons
and its measurements, solar constant, solar radiation geometry, solar rad1at10n data est1mat10n of
| average solar radiation, solar radiation on t1lted surface : : :

: “Unlt II: Sonar Thermal Systems and Apphcatlons

_Types of Solar thermal collector, flat plate collector analysis, Evacuated tube collectors (ETC)
__{-analysis; its design and application, solar air heaters andits types, solar distillation. :

| Solar Concentrating collectors; types- line and point concentrator, theory of Concentrating

* | collectors, parabohc trough collector, parabohc d1sh collector solar tower, concentrated Fresnel:
linear receiver (CF LR). :

Unit III Sonar Photovoitaie and Apphcatmns -

"Forrnmg the PN junction solar cells & its applications, Structure of a solar cell, types of modules, PV

array, solar cell equation, Fill factor and maximum power, Grid aspects of solar power, equipment
used :in solar photovoltaic plants, Power Conditioning Equipment-inverters, Regulators, Other
| Devices; System Analysis-Design Procedure, Des1gn Constralnts Other Considerations.

| Unit IV: ' Wind Energy

' Prineiple of wind energy conversion; Basic components of wmd energy conversion systems; various
‘types and their constructional features; design considerations of horizontal and vertical axis wind |.
| machines: analysis of aerodynamlc forces acting on wind mill blades and estimation of* power output;
w1nd data and site selection conmderatxons wmd energy potentlal and 1nstallat10n in Ind1a

'.vText Books
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Open Elective-I: Socxal Medla Analytlcs (IOEUA42172E)

Teachmg Schcmc ' B : Exammatlon Scheme '

"| Credits: 3 - | e ' _ v
| Lecture (L): 2 hrs./week “CIE‘ _ISE‘ _ SCE ESE | PR/OR| TW 1 Total

- | Tutorial (T): --hr. S I T ' ' _
| Practical (P): - 2 hrs./week 20 | 30 200} 30 - 25 125

' PrerequisiteS'

1,Basic knowledge of Graphs
. 2 Data mining.
' 3 Data Analys1s :

Course Ohjectlves
Upon suécessful completlon of the course, students w111 be ableto ~
- 1. Understand foundations of Social Média Analyt1cs

. 2. Visualize and understand the data mining aspects in social networks
3. Solve mining problems by different algorithms.
4. Understand network measures for social data
5. Understand behavioral part of web apphcatxons for Analysxs

6. Analyze the data available on any somal media apphcat1ons

ak Course Outcomes:

By the end of the course, students should be able to
: - Explain the basics of Social Media Analyt1cs :
State the visualization of social networks and the mgmﬁcance of Data mmmg in Social media.
-Demonstrate the algorithms used for text mining.
‘Compare network measures for social media data. .
~'Explain-Behavior Analytics techniques used for social media data. :
; Apply social media analytlcs for Facebook LmkedIn and Twitter kind of apphcatlons

'dM#wwf

| Unit - Introductlou To Social Media Analytlcs (Sma) And: Types Of Analytics Tools' '

| Social media landscape, Need for SMA; SMA in Small organizations; SMA in large orgamzat1ons 1

o Appllcatlon of SMA in different areas,

The foundatlon for analytics, Socxal medla data. sources, Defining social ‘media data, data
sources in social media channels, Estimated Data sources and Factual Data Sources, Pubhc and -
Prlvate data data gatherlng in somal media-analytics -

UNIT II - The Socxal Networks Perspectlve And Its Visnalization -

‘| The social networks perspective - nodes, ties and influencers, Social network and web data and
methods Graphs and Matnces— Basxc measures for 1nd1v1duals and networks

- Mechanical Engineering -
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Open Elective-IL: 'Financial Technology

‘Teaching Scheme ' ~__Examination Scheme

Credits: 3 ~T ; - ’
Leécture (L):'3 hrs. /week CIE /| ISE" SCE' '.ESE.‘ PIUOR T W Total

Tutorial (T): -hr. o 1
Pract1cal @) - hrs /week 20 | 30 20 | 30 - - 100

- Prcrequxsnte ‘Readers/students are expected to know the followmg concepts
' ‘Basics of Probabthty

Course Ohjectlves :
; e To Introduce FinTech and it’s sub sectors
- To Explain the classification of various models of FinTech.
‘¢ To Describe the innovation in FinTech
e To Introduce an innovative Fin Tech strategy - .

- e ToStudythe development of F 1nTech Apphcatlon and about ﬁlture trends in Fin Tech
Coursc Outcomes: . :
Aﬁer completlon of the course, student will be able to

. Descnbe what F1nTech is and the sub sectors that comprlse it
Classify various models of the Fintech »
. THustrate various innovations done using latest technology trends in FmTech
State the Critical Success Factors in Fin Tech
Practice an innovative Fin Tech strategy w1th1n thelr own orgamzatmn to lead a d1g1tal
- transformation project. :
6. Develop the application using the- concepts of FmTech as a case stud

'sﬁ.&.w.!\’:-*.,

- | 'Unit- I : Unit I: Introduction to Fintech

| Introduction, Financial Services and Fintech: Introductxon Changmg Envnonment Customer
Centricity, Digital Transformation, Definition of Fintech, History of Fintech, Fintech stages,
An Overview of Fintech Initiatives Around the World, Ecosystems, Rankmg National
Ecosystems, Downsides of Disruptive. Fmtech ln1t1at1ves :

| whom was it born? 3. Which are the services it aims to prov1de‘7 4. Where does it aim to perform

'Unit-II : Modcl and Classifications '
Introduction, Classification, Five Ws and one H : 1. Why a fintech initiative was born? 2. For

its'business? 5. When does it aim to operate, within the framework of the financial cycle‘7 6. How
is fintech workmg? The organlzatlon and its elements, The V4 business model framework, A
Business Model, A Business Model for F intech, Revenue—Focus on Custome1 Lifetime Value _
Components of an effective marketing plan '

. Umt III Fmtech Innovation

’ Introductlon, Innovatlon and Fintech, ngxtal Transformat1on and F intech, A model for an _
integrated innovation strategy, Types of Innovation : Product (or services), Process, Organization,
| Business models Examples of Innovatlon Fintech business model canvas, Process Innovation :
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Open Elective-II: Agriculture Electronics IOEUA42173B)

fTeaching Scheme o ; -~ Examination Scheme

| Credits: 3 . - v » » '
Lecture (L); 3 hrs./week CIE . - ISE | SCE | ESE | PR/OR TW 'Total
Tutorial ¢T): - hr. N T R ] -
Practical (P)- - hrs. /week 20 30 2Q 30 - - 100

: Prereqursrte Readers/students are expected to know the followmg concepts
' b. Basic Electronics devices and their operatrons :

c. Basic understanding of sensors and transducers

d. Basrc Farmmg Activities.- :

. Course ObjectheS -
¢ -To empower the learner to recognize env1ronmental problems and to provide solutrons to
, agncuItural sector.
~& An over view of technology of advanced tOplCS like DAS SCADA and IOT :
- The ability to select the essential elements and practices needed to deveIOp and rmplement

- the Engrneermg Automatron for Agrrcultural sector.
Course Outcomes:: '
After completlon of this course, students will be able to-
- - Explain Role of Instrumentation & DAS:
State basics of Sensors and transducers .
Describe Instrument technology used.in agrlculture
"Apply knowledge of Electronics to achieve Precision Farming,
‘Select system components for different control Farming applications
'Descrlbe Smart Agrrculture Technology & Role of Electromcs Governance

SN B W

Unitl: Introductron of Iustrumentatlon system aud Data acqursrtlons systems (DAS)

' ,Introductlon of Instrumentatlon system, Block diagram,

| Data loggers Data acqursmons systems (DAS) Basics of PLC Superv1sory control and data
acqursmon (SCADA), '

1! Unit I : Sensors and Transducers

Basic of sensors and transducers, Type of sensors, Performance termrnolo gy - Displacement, Velocity

and Motion sensors - . Proximity sensors, For ce, Pressure,~

Soil parameter measurement sensors - Flow, Level and Temperature sensors Humrdrty, pH and
Conduct1v1ty sensors, Spemﬁcatrons and selectron cr1ter1a , : :

Unit III Instrument technology for agriculture : -
Instruments. for measurement of pH, Electrical conductivity; gas analy51s humidity, leaf area,
chlorophyll content, and soil moisture & temperature,

Instrument for crop monitoring — Inoisture measurement — Capacltlve infrared reﬂectance and
| resistance. Momtonng soil and weather — measurement of soil propertles and meteorolog1cal _
) parameters - S

e
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o Department of Mechaulcal Euglneerlng
Open Elective-1I: Operatrons Research (IOEUA42173C)
‘Teachmg Scheme o ' S Examrnatlon Scheme
Credits: 3 - v

Lecture (L): 3 hrs. /week

CIE_ | ISE | SCE | ESE | PR/OR TW | Total

Tutorial (T): - hr. i S N . , b
Practical (P): - hrs./week =~ | ~20. |- 30 | 20 - 30 T B 100

Prerequisite: Engineering Mathematics

Course objectives: |
. To familiarize the students with various tools of optimization, probability and statistics as -

 applicable scenarios in 1ndustry for better management of various resources
Course Outcomes: » -

By the end of the course, students will be able to

Solve linear programmmg problems using appropriate. techn1ques o

State the best strategy using decision making methods under uncertainty and game theory
Apply the concept of transportation/assignment models to optimize available resources
Develop mathemat1ca1 skill to solve 1nventory and replacement problems .

Ilustrate minimization of process t1me

6. Use CPM and PERT techniques, to plan, schedule and control prOJect activities. |

w Aw'w'»—-

Unit I - Introductron to Operations Research

Introduct1on to Operat1ons Research: BaS1cs deﬁn1t1on scope objectwes phases models and
11m1tat1ons of Operatlons Research. ‘

Linear Programmrng Problem: Formulatlon of LPP Graphlcal solut1on of LPP S1mplex Method, '
Art1ﬁc1a1 Varlables Two-phase method, Duahty '

Un1t II Declsmn Theory and Theory of Games

Decision Theory: Meaning and Steps in Decision’ Mak1ng, Types of Management Dec1s1ons
Dec1s10n under Certamty, Decision under Risk, Dec1s1on under Uncertamty, Dec1s1on Trees

Theory of Games Introduct1on memax and Max1m1n Pr1nc1p1e Solutlon of Game w1th Saddle
Point, Solutlon by Dom1nance Solut1on by Graphxcal Method mxn sxze Game Problem

Unit III Transportation and As'signment Model

Transportatlon Model: Formulation, solution, unbalanced Transportation problem. F1nd1ng basrc :

feasible solutions — Northwest corner rule, least cost ‘method and Vogel’s approx1mat1on method
Optimality test: the steppmg stone method and MODI method ' :

Assrgnment model: F ormulation. Hunganan method for optlmal solution. Solvmg unbalanced
problem

Umt IV - Inventory Coutrol and Replacement Aualysrs

Inventory Control: Basic Concepts, fixed order quantlty mventory model economic order quantity
1nventory models probabilistic mventory model : '

Fin
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" | Lecture (L): 3 hrs. /week

- Open Electlve-II Total Qnality- Management (IOEUA42173D)
Teaching Scheme ~ Examlnation Scheme ' :

Credits: 3 CIE | ISE | SCE | ESE | PRIOR| TW | Total

Tutorial (T): - hr.

.| Practical (®): - brs/week | 20 30 | 20 | 30 | - - | 100

_ P_rerequisite:

Course Objectlves
- To‘introduce the basic concepts of Quahty management System and Management
" Information System _ . :

-Course Outcomes: ; :
Upon the complet1on of the course, students will be able to,
1. Explain the aspects of Quality in'Construction activity

.. Explain the appl1cat1on of Six S1gma and Seven Quahty tools in the Total Quahty
Management :
. -Explain the role of Quallty Manual to momtor Total Quality Management System
- Describe the aspects of benchmarking and certifications '

Explain the techniques of TQM implementation and awards

KO

O\Qn:p;'w- ;

State the aspects of Management lnformat1on System

' UmtI Quality in Construction

: ,‘Quahty Varlous deﬁn1t1ons and 1nterpretat1on Importance of quality-on a prOJect in the-

- context.-of global challenges, Factors affecting quality of construction, Reasons for poor
quality and measures to overcome, Contribution of various Quality Gurus (Juran Demmg,

‘| Crossby, Ishikawa), Evolution of TQM QC TQC, QA QMS, TQM.

-Unit TI: TQM & Slx Sigma -

"TQM = Necessity, advantages 7QC tools, Quahty Functxon Deployment(QFD) Six s1gma -
Importance, levels, Defects & it‘s cla551ﬁcat1on 1n construetion, Measures to prevent and rectlfy
defects. L S

- Umt I11: ISO & Quahty Manual

: Study of ISO 9001 pr1nc1ples Qual1ty manual —Importance contents documentation. Importance |

of, check-hsts in achieving quality. Typical checklist for concreting activity, formwork activity, steel

relnforcement activity, Corrective and Preventive actions; Conformity and NC reports

o Unit IV: Management Control & Certificatious.

- | Benchmarking in TQM, Kaizen in TQM. Qua11ty Circle. Categones of cost of
| Quality. CONQAS CIDC- CQRA cert1ﬁcat1ons

| Uu1t V. Techmques in TQM Implementatlon and awards

| 5_S¢ techniques. Kalzen Failure Mode Effect Analys1s (FMEA). Zero Defects. National &

Internatlonal quality awards- Rajeev Gandhi Award Jamuna lal Bajaj Award Golden Peacock

- '| Award, Deming Prize,

Fin:

'Malcolm Baldrize award.
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| Credits: 3
~'| Lecture (L): 3 hrs. /week

" | Prereqnisites:

~ [Conrse Objectives: |

Open Electrve—II Blockcham Technologles (IOEUA42173E)

'fTeachmg Seheme : ' - Examinatien Scheme

CIE . | ISE SCE | ESE | PR/OR| TW | Total

Tutorial (T): - hr. IR - I |
Practical (P): - hrs./week 20 v30‘- 120 i 30 - - | .- | 100

..o -4 Nil

e To understand the basic ,ﬁmdar_nentals of Bloekchain
. '_ .To introduee Bitcoin Blockcharn _ ”
L. To. explaln blockcham creation process
E :"6‘ To know the 1mportance of Hyperledger
' .. To gain knowledge about the mult1cha1n1ng

.o To dlSCUSS the emergmg trends in Blockcham and Use cases

Course Outcomes: '

Aﬁer’com.pl'etion of the course, student will oe able to
| 1 'Demonstrate fundamental knowledge of Blockcham
- :2.: Explam B1tcom Blockchaln |
L3, | Descrlb‘e,blockcham creation .pr:ocess,. |

4. Explain Hyperledger :

N Describe Emerging Trends in Blockchain -

Unlt I: | 0verv1ew of Biockchain -

| Basics of Blockchain, ‘History of Blockchain, Network and protocols Smart Contract and

Consensus Algorithms, Blockchain users and adoption, Blockcham challenges

UnitII : . | Bitcoin Blockchain |

Blockcha.m TOC Bitcoin/ Blockchain data structures Keys as 1dent1ty, D1g1ta1 Srgnatm es,
| Hashes, Hashes as Addresses, Hash Pomters and Data Structures, Blockchaln transactions,
| Blockchain block structure

[ "UnitTII : | Creating the Blockchain: Mining

1anical Engineering
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Introdnction to Research- (MEUA42174)

- | Teaching Scheme R o Examination Scheme
| Credits: 2 ' ' - :

Lecture (L): 1 hrs. /week CIE ISE - | SCE. -ESE PR/OR TW . TQtal

Tutorial (T): --hr. N o ' o

- -Practical,(P)° 2 'hrs Iweek - - - e |25 25

Course Obj ectives: '
e To understand concepts of hypothes1s

Able to formulate a research problem with the methodology

To study statistical techmques and its apphcatrons in research

| Course: ontcomes :
~ Upon successful completlon of th1s course, students Wlll be able to

1.: Explain Significance and;approaches fo_r research.,
2. Explain cOncept and procedure of hypothesis testing

3. Develop capab111ty to undertake empmcal and quantltatlve research w1th software usmg
_ scientific methods. : : : .

4. Write technical reports in standard format.

‘Unit I : Introduction to Research Methodology -

o Meaning and purpose of research, Objective of research, Types of research, Significance and
‘approaches for research, Research Process and criteria, Screntrﬁc ‘methods, Meaning of Researcli
‘problem, Identification, selection and formulation of Research Problem Meaning of Research

Design, Need of Research Design, Features of a Good Research Design, Different types Research
' "De51g
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"

-Umt II: Hypothesrs and Basic Instrumentatlon

' _What is Hypothes1s‘7 Concept and procedure of Hypothes1s Testmg, Flow diagram and test for
‘ ’Hypot‘hes1s :

Instrumentat1on schemes Static and dynamic characterlstlcs of 1nstruments used in experimental set
"|up, Performance under flow 6r motion conditions, Data collection using a digital computer system,
Lmear scahng for receiver and ﬁdehty of instrument, Role of DSP is collected data contains noise |

| Unit III Introdnctlon to Applled Statlstlcs, Modelung and Predlctlon of Performance

i Regress1on analys1s, Parameter estimation, Multivariate statistics, Pr1n01pal component analy51s
| Moments and response curve methods; State vector machines and uncertainty analy31s Probable
-€ITOTS in the research Error analySIS

‘Settmg upa computmg model to predict performance of exper1mental system, Mult1 scale modellmg
' and verifying performance of process system, Nonlinear analys1s of systéem and asymptotic analysis,

o -‘Verlfymg if assumptions hold true for a given apparatus setup, Plotting family of performance

' .curves to study trends and tendenc1es, Sensitivity theory and apphcatlons

-_Umt IV Developmg a Research Proposal

Format of research proposal Ind1v1dual research proposal Instltutlonal proposal, Proposal
of a student — a presentation and assessment by a review committee consisting of Guide and
external expert only, Other faculty members may attend and give suggestions relevant to
topic: of research : -

i "_Text Books_:

1. Research Methodology A Step by Step Guide for Beglnnels Ral’ljlt Kumar, 2nd Edition |

2 Research Methodology: Methods and Trends Dr.C. R. Kothar1 '

3 Operat10nal Research Dr. S.D. Sharma, Kedar Nath Ram Nath& co.

: Reference Books

: l Research methodology an mtroductmn for sc1ence & engxneerlng students, Stuart
Melv111e and Wayne Goddard |

2 Research Methodology An Introductlon Wayne Goddard and Stuart Me1v1lle

: Term Work

. Mechanical Engineering = s







