List of New Course(s) Introduced

Department : Mechanical Engineering

Programme Name : B.Tech.
Academic Year : 2021-22

List of New Course(s) Introduced

(N ME203TMCO02 Indian Knowledge System-I
(I ME204TPCO05 Applied Thermodynamics
(IR MEOSTPE63 Additive Manufacturing

(I MEOSTOES2 Soft Computing

(K MEOSTHS42 Management Information System
B ME0sTPC13 Solar Energy
IPPATC1 Research Methodology & IPR
m MEPATP4 Design of Thermal Systems
m MEPBTP5 Noise, Vibrations and Harshness
MEPATP6 Computational Fluid Dynamics
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Minutes of Meeting

An online meeting of the Board of Studies of Mechanical Engineering was held on
30-10-2021 at 02:30 PM. The meeting was attended by the following members:

1. Chairman, BOS Prof. T. V. Arjunan
Present
Head, Dept. of Mechanical Engg.
2. Member, Academic Expert Prof. S. Murugan
Present

Dept. of Mechanical Engg., NIT Rourkela

3. Member, BOS Dr. Pankaj Kumar Gupta

Present
Assoc. Prof., Dept. of Mech. Engg.

4.  Member, BOS Mrs. Shweta Singh
Present
Asst. Prof., Dept. of Mech. Engg.
5. Member, Industry Expert Mr. Vivek Singh,
Present
Executive Engineer, Damodar Valley
Corporation
Kodarma Thermal Power Station,
Jharkhand

The scheme and course syllabi for M.Tech. (Machine Design) was discussed. With
the consent of all the members, the course scheme and syllabi for M.Tech.
(Machine Design) was finalized under guidelines in AICTE Model curriculum
(2018), and new courses were added/modified in the list of electives. The following
were the salient features discussed in the meeting:

1. Computer Aided Design course was suggested to be renamed as
Advanced CAD with advanced topics included, such as introduction to
Finite Element analysis.

2. The course content for Tribology now includes topics pertaining to
Surface Engineering, and therefore, the course is renamed to Tribology
and Surface Engineering.

3. Atopic on Experimental uncertainty analysis was added in the course on
Design and Analysis of Experiments.

4. New courses on Design of Thermal Systems, Computational Fluid Dynamics
and Noise, Vibration & Harshness were added in department electives due to
their increasing rolesin:Designiinvolving:multi-physics;phenomena.

5. A course on Research methodology & IPR is included.
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Course Template

1. | Department/Center proposing the course Mechanical Engineering
2. | Course title Solar Energy
3. |L-T-P Structure 3-1-0
4. | Credits 4
5. | Course number
6. | Status (Category for program) Professional Core
7. IPre-requisites ] Heat transfer
7.1 Overlap with any UG/PG course of the Dept./Centre | No
7.2.| Overlap with any UG/PG course of other No
Dept./Centre
7.3.| Super cedes any existing course No
[ 8 |Notallowed for (indicate program names) [ NA
9. | Frequency of Odd Semester
offering
10. | Faculty who can teach the Fluid-Thermal
course
11. | Will the course require any visiting No
faculty

12.| Course objectives (about 50 words):

« To impart knowledge on solar energy and its conversion technologies

« To understand construction and working of solar thermal collectors.

« To impart knowledge about various solar thermal in domestic and industrial applications.

* To understand the concept of direct conversion from solar radiation into electrical energy
and developments of photovoltaic technologies.

* To impart knowledge about the status of solar energy market, economic and policies in
India.

13.| Course outcomes (about 50 words):

« Demonstrate a basic understanding of solar energy and its conversion.

« Acquire knowledge in the design and development of solar thermal collectors for
domestic and industrial applications.

¢ Acquire knowledge in design of solar photovoltaic power plant for small and medium
scale requirements.

New Course Introduced Criteria - 1 (1.2.1)
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Perform simple techno-economical assessments of solar energy applications.
Understanding the policies related to Indian government initiatives to promote solar

energy.

14.

Course contents(about 100 words) (include laboratory/design activities):

Unit I - Solar Energy—Basic Concepts (8)
The sun as source of energy - sun, earth radiation spectrum-
measurement of solar radiation - solar time - solar radiation geometry -
solar day length - empirical equations for estimating terrestrial solar
radiation on horizontal surface - solar radiation on inclined plane
surface.

Unit II - Solar Thermal Collectors (9)
Solar collectors — liquid flat plate collector - flat plate air heating
collector - evacuated tube collector - thermal analysis of liquid flat plate
and evacuated tube collectory=ysolan PV T collectors,=ycompound
parabolic concentrator - cylindrical parabolic concentrator - linear
fresnel lens collector - paraboloidal dish collector - central tower
receiver.

Unit III - Solar Thermal Applications (9)
Solar water heater — Solar air heater - solar passive space heating and
cooling systems - solar cooker - solar dryer - solar distillation — solar
pond — solar refrigeration and air conditioning system- solar thermal
power plant - solar industrial process heating systems.

Unit IV - Solar Photovoltaic energy conversion (10)
Solar cell fundamentals - solar cell characteristics —various generations
of solar cell- classification — Si wafer-based pv technology - thin film
amorphous si technologies - thin film crystalline si cell technologies -
dye-sensitized solar cell technology - organic solar cell technology -
quantum dot solar cell technology-Perovskite solar cells — Solar PV
applications.

Unit V - Solar energy: Indian markets, economics and policies (9)
Current status of solar energy technologies and markets - The
economics of solar energy - Barriers: to' the development and
deployment: of ;solar-energy:technologies:=:Government initiatives to
promote solar energy - Major achievements in solar sector- Future
prospects for solar energy.

15. Lecture outline(with topics and number of lectures)

Module No. Topics No. of hours

Unit-1 8

The sun as source of energy - sun, earth
radiation spectrum- measurement of solar
radiation - solar time - solar radiation
geometry - solar day length - empirical
equations for estimating terrestrial solar
radiation on horizontal surface - solar
radiation on inclined plane surface
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Additive Manufacturing

1. | Department/Center proposing the course Mechanical Engineering

2. | Course title Additive Manufacturing

3. |L-T-P Structure 3-0-0

4. | Credits 3

5. | Course number MESTPC18

6. | Status (Category for program) Elective

7. | Pre-requisites Engineering Mechanics,
Manufacturing Technology,
CAD/CAM, Design of Machine
Elements

8. | Status vis-a-vis other courses (Give Course number/title)

8.1.| Overlap with any UG/PG course of the Dept./Centre | No

8.2.| Overlap with any UG/PG course of other No

Dept./Centre
8.3.| Super cedes any existing course No

[ 9. [ Not allowed for (indicate program names)

10.

Frequency of
offering

OEverysem 0O
Sem

1%Sem O

x 219 Sem Either

11.

Faculty who will teach the
course

12.

Will the course require any visiting
facuity

13.

Course objective(about 50 words):

* To exploit technology used in additive manufacturing.
* To understand importance of additive manufacturing in advance

manufacturing process.

* To acquire knowledge, techniques and skills to select relevant additive

manufacturing process.

« To explore the potential of additive manufacturing in different industrial

sectors.

» To apply 3D printing technology for additive manufacturing.
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Course Template

1. | Department/Center proposing the course Mechanical Engineering

2. | Course title Soft Computing

3. | L-T-P Structure 3-0-0

4. | Credits 3

5. | Course number MEOSTOES52

6. | Status (Category for program) Open elective 5

7. | Pre-requisites | |

8. | Status vis-a-vis other courses (Give Course numberftitle)

8.1.[ Overlap with any UG/PG course of the Dept./Centre | No
8.2.| Overlap with any UG/PG course of other No
Dept./Centre
8.3.| Super cedes any existing course No
9. | Not allowed for (indicate program names) | |
10.| Frequency of OEverysem O 15%§em O 8 th Sem Either
offering Sem

11.| Faculty who will teach the
course

12.| Will the course require any visiting
faculty

13.| Course objective (about 50 words):

CO 1 Understand the fuzzy logic and the concept of fuzziness in various systems and fuzzy
set theory.

CO 2 Know the concepts of fuzzy sets, knowledge representation using fuzzy rules,
approximate reasoning, fuzzy inference systems, and fuzzy logic

CO 3 Define through genetic algorithms and other random search measures suitable while
seeking global optimum in self learning circumstances.

CO 4 Recognize suitable learning rules for individual of the architectures and acquire
numerous neural network models and its applications.

CO 5 Develop some understanding with recent research problems and research methods
in Soft Computing Techniques.

New Course Introduced Criteria - 1 (1.2.1)
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14.

Course outcome (about 50 words):

Graduates will gain a strong foundation in Soft Computing both in theoretical
& applied concepts.

Obtain knowledge and hands-on capability in the fuzzy logic and the concept
of fuzziness

Graduates will be able to solve application based recent research problems and
research methods in Soft Computing Techniques.

15

* Unit | Introduction to Soft Computing, ARTIFICIAL NEURAL NETWORKS Basic concepts -

Single layer perception - Multilayer Perception - Supervised and Unsupervised
learning — Back propagation networks - Kohnen's self-organizing networks - Hopfield
network.

Unit Il FUZZY SYSTEMS Fuzzy sets, Fuzzy Relations and Fuzzy reasoning, Fuzzy
functions - Decomposition - Fuzzy automata and languages - Fuzzy control
methods - Fuzzy decision making.

Unit Il NEURO - FUZZY MODELING Adaptive networks based Fuzzy interface
systems - Classification and Regression Trees - Data clustering algorithms - Rule
based structure identification - Neuro-Fuzzy controls - Simulated annealing —
Evolutionary computation

Unit IV GENETIC ALGORITHMS Survival of the Fittest - Fitness Computations -
Cross over - Mutation - Reproduction - Rank method - Rank space method.

Unit V APPLICATION OF SOFT COMPUTING Optimization of traveling salesman
problem using Genetic Algorithm, Genetic algorithm-based Internet Search
Techniques, Soft computing based hybrid fuzzy controller, Introduction to
MATLAB Environment for Soft computing Techniques.

16. Lecture outline (with topics and number of lectures)

Module No.| Topics No. of hours

Introduction to Soft Computing, ARTIFICIAL 08
NEURAL NETWORKS Basic concepts - Single
layer perception - Multilayer Perception -
Supervised and Unsupervised learning — Back
propagation networks - Kohnen's self-
organizing networks - Hopfield network.

FUZZY SYSTEMS Fuzzy sets, Fuzzy Relations 08
and Fuzzy reasoning, Fuzzy functions -
Decomposition - Fuzzy automata and
languages - Fuzzy control methods - Fuzzy
decision making.

NEURO - FUZZY MODELING Adaptive networks | 08
based Fuzzy interface systems - Classification
and Regression Trees - Data clustering
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1. | Department/Center proposing the course Mechanical Engineering
2. | Course title Management Information System
3. | L-T-P Structure 3-0-0
4. | Credits 3
5. | Course number MEO8THS42
6. | Status (Category for program) Elective from Humanity Science
HS-04
[ 7. [ Pre-requisites | Project Management

8. | Status vis-a-vis other courses (Give Course number/title)
8.1} Overlap with any UG/PG course of the Dept./Centre | No
8.2, Overlap with any UG/PG course of other No
Dept./Centre
8.3| Super cedes any existing course No
| 9. [ Not allowed for (indicate program names) | |
10.| Frequency of O Everysem O I"Sem 0O pnd g Either Sem
offering
11.| Faculty who will teach the
course
12.| Will the course require any visiting
faculty
13.| Course objective(about 50 words):

* Analyze systems development and project management methodologies.

* Combine analytical thinking, creativity and business-problem-solving as
applied to ongoing MIS challenges, future trends, and relevant case studies.

* Express ethical awareness and moral reasoning applied to a MIS problem,
issue or case study. Analyze systems development and project management

methodologies.

* Combine analytical thinking, creativity and business-problem-solving as
applied to ongoing MIS challenges, future trends, and relevant case studies.
* Express ethical awareness and moral reasoning applied to a MIS problem,

issue or case study.

New Course Introduced
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14.| Course outcome(about 50 words):

Critical Thinking: Students will be required to evaluate techniques and
processes to think differently and to solve and resolve problems by using
technology, making informed decisions.

Communication: Through written and oral analyses of casesysstudents will
further strengthen. and-enhance their skills in effective_ communication. All
assignments and presentations will be prepared in professional language and
format.

Team Work: Students will work collaboratively, demonstrating courtesy,
using appropriate etiquette, in preparing and presenting presentations.
Problem Solving: Students will,be required to not only identify problems but
also generate"solutionsyand,make. recommendations based o a logical and
thorough analysis of the alternatives.

15.| Course contents(about 100 words) (include laboratory/design activities):

Unit-1, Information for Decision Making: Decision Making, Conceptual
Foundations of Information Systems, Information Resources Management
Unit-2, System Development: Overview of Systems Analysis & Design,
System Development Life Cycle, Designing On Line & Distributed
Environments-Design Consideration, Implementation and Control of Projects
Unit-3, Computer Networks & Data Communications: Trends in
Information Technology-Hardware, Software, Data Communication Concepts,
Computer Networks

Unit-4: Managing Corporate Data Resources: Organizing Data, Relational
Data Base Management Systems, Query Langnages Including DSS,
Applications and Illustrations

Unit-5: Socio-Legal Aspects Of Computerization: Social Dimensions of

Computerization, Computer Viruses, Legal Dimensions of Computerization

16. Lecture outline(with topics and number of lectures)

Module No. Topics No. of hours

Definition of MIS- Data Processing ,

1. Decision Support Systems — Information 4

Resources Management

Decision Making Process — Problem

Formulation - Programmed Vs Non

Programmed Decision — Criteria for
Decision Making

Classical Economical Model —
Administrative Model — Resolution of
Conflict — Uncertainty Avoidance — 4
Problematic Search — Incremental
Decision Making

New Course Introduced
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Subject: Design of Thermal Systems (MEPATP) Credits

Type: Programme Elective L T P Total
Teaching Scheme: Lectures: 3 hours/week 3 0 0 3
Course outcomes: At the end of the course, students will he able to

1 Understand engineering design for thermal systems

2 Formulate design problem for a given thermal system

3 Prepare mathematical model of a thermal system

4  Apply numerical modelling techniques for thermal systems

5 Apply design considerations for different applications and evaluate economic considerations
Syllabus Contents:
Module-I: Introduction — Engineering design, Design as part of Engineering Enterprises, Thermal systems

Module-II: Basic considerations in Design — Formulation of the design problem, Conceptual design, Steps in the design process,
Computer aided design of thermal systems, Materials selection

Module-IIT:"Modelling of Thermal Systems = Introduction, Types of models; Mathematical modelling, Physical modeliing, and
dimensional analysis, curve fitting

Module-IV: Numerical Modelling and Simulation — Numerical modelling, Solution procedures, Numerical model for a system,
System simulation, Methods for numerical simulation

Module-V: Design of Thermal Systems — Introduction, Design strategies, Design of system from different application areas,
Additional considerations for large practical systems, Economic considerations.

References:

s Yogesh Jaluria, Design and Optimization of Thermal Systems, 2" Edition, CRC Press 2008
o  W.F. Stoecker, Design of Thermal Systems, 3" Edition, McGraw Hill
e  William S. Janna, Design of Fluid Thermal Systems, 4™ Edition, Cengage Learning

New Course Introduced Criteria - 1 (1.2.1)
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Subject: Research Methodology & IPR (IPPATC1) Credits

Type: MANDATORY COURSE L T P Total
Teaching Scheme: Lectures: 3 hours/week 1 0o 2 2
Course outcomes: At the end of the course, students will be able to

1 Understand research problem formulation
2 Analyze research related information
3 Follow research ethics

4 Understanding that when IPR would take such important place in growth of individuals & nation, it
is needless to emphasis the need of information about Intellectual Property

5 Right to be promoted among students in general & engineering in particular

Syllabus Contents:

Module-1: Introduction and Design of research: Meaning, objectives and significance of research, types and parameters of
research, research process, identification and definition of the research problem, definition of construct and variables, pure and
applied research design, exploratory and descriptive design methodology, qualitative vs. quantitative research methodology, field
studies, field experiments vs. laboratory experiments, research design in social and physical sciences.

Module-II: Data and Methods of Data Collection: Survey, assessment and analysis: data collection, primary and secondary
sources of data, Collection of primary data through questionnaire and schedules. Collection of secondary data, processing and
analysis of data. Sample survey, simple random sampling, stratified random sampling, systematic sampling, cluster sampling, area
sampling and multistage sampling. Pilot survey, scaling techniques, validity & reliability.

Module-III: Data Analysis: Procedure for testing of hypothesis, the null hypothesis, determining levels of significance, type i and
ii errors, grouped data distribution, measures of central tendency, measures of spread/dispersion, normal distribution, analysis of
variance: one way, two way, chi square test and its application, students ‘T distribution, non-parametric statistical techniques,
binomial test. Correlation and regression analysis — discriminate analysis — factor analysis — cluster analysis, measures of
relationship

Module-IV: Research report preparation and presentation: Review of literature: historical survey and its necessity, layout of
research plan, meaning, techniques and precautions of interpretation, types of report: technical report, popular report, report
writing — layout of research report, mechanics of writing a research report. Writing bibliography and references.

Module-V: Nature of Intellectual Property: Patents, Designs, Trade and Copyright. Process of Patenting and Development:
technological research, innovation, patenting, development.International Scenario: International cooperation on Intellectual
Property. Procedure for grantsof patents, Patenting under PCT

References:

Research in education, By J W Best and J V Kahn, Pearson/ Allyn and Bacon

Research Methodology — Methods and Techniques, C K Kothari, New Age International

Design and Analysis of Experiments, D C Montgomery, Wiley

Applied Statistics & Probability for Engineers, D C Montgomery & G C Runger, Wiley

Management Research Methodology: Integration of Principles, Methods and Techniques, K N Krishnaswamy,
A I Sivakumar and M Mathiranjan, Pearson Education
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