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Course Information

Programme B. Tech. All

Class, Semester First Year

Course Code 8ESI151

Course Name Engineering Exploration

Desired Requisites:

Teaching Scheme Examination Scheme (Marks)
Lecture 2 Hrs/week LA1 LA2 ESE Total
Interaction -
Tutorial - 30 30 40 100
Practical 4 Hr /week Credits: 4

Course Objectives

1. To instil an understanding of the engineering profession

2. To impart a structured engineering design methodology

3. To build foundational skills in system modelling and analysis

4. To introduce physical computing and platform-based development
5. To foster professional ethics and sustainable engineering practices

Course Outcomes (CO)

Blooms Taxonomy

CO Description -
Descriptor Level
CO1 | Discuss the scope of Engineering and its study. Understand II
CO02 | Solve real world challenges using multidisciplinary engineering skills Apply I
Demonstrate effective teamwork and communication skill during
co3 Apply I

engineering project execution.

Analyse alternative design concepts using engineering criteria such as

4 . . . o
co functionality, sustainability. Analyse v

Develop engineering solutions using the engineering design process

COs5 . S C . .
while considering sustainability and ethical constraints. Create Vi

CO - PO mapping

Programme Outcomes (PO)
COs | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 | PO10 | PO11

cor | - | - | - -t - - - -
coz2 2 | 2 | - | - 2 - - - - -
co3 - | - | - | - - -3 2 -
cos - | 2 2| - - -3 - -

cos| - | - |3z - - -
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Module Module Contents Hours

Module 1: Introduction to Engineering and Engineering Study
Requirements and expectations of Engineering, disciplines of engineering, | 03 +
Expectation of modern engineer and Graduate Attributes Significance of teamwork, 04

Significance of Agile practices, Significance of documentation

Module 2: Sustainability and Ethics in Engineering
Introduction to sustainability, Sustainability leadership matrix, Life cycle assessment,
carbon footprint, embodied energy calculation, alternative material selection and

I justification Identifying Engineering as a Profession, Significance of Professional 03 4+
Ethics, Code of Conduct for Engineers, Identifying Ethical Dilemmas in different
tasks of engineering, Applying Moral Theories and codes of conduct for resolution of
Ethical Dilemmas.
Module 3: Engineering Design
Engineering Design Process, Problem definition formulation process, Concept

il generation- Function tree, Morphological chart, and Concept selection- Pugh Chart, 06 +
Material selection based on density, carbon foot-print and embodied energy, Product 12
Architecture.
Module 4: Virtual Implementation

v Virtual Implementation, Introduction to Engineering Drawing, Introduction to 3D 016 4+
modelling software, Part modelling & assembly. Circuit Diagram, Flowchart
Module 5: Mechanisms, Motor Sizing and Battery Sizing (MSBS)
Types of mechanisms, degree of freedom, linkages, four bar linkage mechanism,

\Y actuators & its types, torque, governing equations, FOS, motor sizing, motor 0162+

selection, mass identification using software, power adapters, types of adapters,
power calculations & adapter selection

Module 6: Platform Based Development
Introduction to various platform-based development (Arduino) programming and its | (g +
Vi essentials, Introduction to sensors, transducers and actuators and its interfacing with 14

Arduino

Total Hrs: 30+60

Course Project
Physical Implementation: Prototyping planning/Prototyping Sprint Reviews 18 Hrs

Each faculty will provide a need statement to students and mentor the group of students. Each group will
come up with their own solution to the need statement. Number of need statements should be equal to
number faculty teaching this course.
Sample need statements

. To automate floor cleaning and reduce human effort.

. To automate a selected industrial processing operation.

. To automate Waste Segregation and Recycling.

. To digitally capture the shape and dimensions of physical objects.

1

2

3

4

5. To reduce time and effort required for fruit peeling.

6. To automate corn shelling and improve agricultural productivity.

7. To detect driver fatigue and help prevent road accidents.

8. To automate the stacking of objects for improved productivity and safety.

Expected Deliverables
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1) Problem Statement

2) Objectives

3) Literature Review

4) Methodology

5) Sustainability Analysis
6) Ethical Considerations
7) Prototype/Model/Survey/Simulation
8) Results and Discussion

9) Conclusion and Future Scope
10) Presentation and Final Report

Course Assessment Plan (for total 90 learning hours)

Assessment Formative Brief Description Marks Notional Week
No. Assessment type Learning
hours
LA1 1 Engineering Quiz or Individual reflection report 10 5(1) 1-3
Exploration Quiz & | on engineering disciplines, graduate
Reflection attributes, ethics, sustainability and
(individual) teamwork, Agile practices.
2 Sustainability & Life Cycle Assessment and carbon 10 5(D) 4-7
Ethics Studio footprint & embodied energy
Activity calculation exercise or ethical
(individual or team) | dilemma case study analysis
3 Concept Generation | Problem definition & formulation, 10 6 (1) 8-15
& Design Review concept generation (function tree,
(team submission) morphological  chart), concept
selection (Pugh chart), material
selection justification
LA2 4 Virtual CAD part modelling & assembly, 10 12 (2) 1-3
Implementation engineering drawing.
(individual or team)
5 Motor and Battery circuit diagram/flowchart, 10 10 (2) 4-7
Sizing (individual mechanism  selection, motor &
or team) battery sizing calculations
6 Platform-Based Arduino programming 10 10 (2) 8-15
Development fundamentals,
(individual or team) | sensor/transducer/actuator
interfacing
ESE 7 Prototyping Sprint Problem Statement, Objectives, 15 4(7) 1-3
Review 1 Literature Review, Methodology
(Project deliverables 1-4)
8 Prototyping Sprint Sustainability ~ Analysis, Ethical 15 4(7) 4-7
Review 2 Considerations, working
Prototype/Model/Survey/Simulation
(Project deliverables 5-7)
9 Final Presentation Results and Discussion, Conclusion 10 4(7) 8-15
& Report and Future Scope, final report +
presentation (Project deliverables
8-10)
Total 100 60 (Contact
hrs) + 30 (Self

Learning) =90
hrs

Note: The Course Faculty will finalize the assessment plan (including the distribution

regulations. Any modifications will be communicated to the students in advance.

of internal evaluations,
practical rubrics, and continuous assessments) at the start of the semester in accordance with institute
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| |
Text Books
1 Introduction to Engineering, Paul H. Wright, Carl T. F. Ross, Wiley India, 2008
’ Engineering Design: A Project-Based Introduction. 4th ed., by Clive L. Dym and Patrick
Little, John Wiley & Sons, 2013.
References
1 Systems Engineering Principles and Practice, Alexander Kossiakoff, William N. Sweet,
Samuel J. Seymour, Steven M. Biemer, Wiley, 2020
Engineering Ethics: Concepts and Cases, Charles E. Harris Jr., Michael S. Pritchard, Michael
2 . 3
J. Rabins, Cengage Learning, 2018
3 Norman, D. A., The Design of Everyday Things, Revised and Expanded Edition, Basic Books,
2013.
4 Ulrich, K. T., & Eppinger, S. D., Product Design and Development, 7th Edition, McGraw-Hill,
2024.
5 Ashby, M. F., Materials Selection in Mechanical Design, 5th Edition, Elsevier, 2016.
6 Budynas, R. G., & Nisbett, J. K., Shigley's Mechanical Engineering Design, 11th Edition,
McGraw-Hill, 2019.
7 White, E., Making Embedded Systems, 2nd Edition, O'Reilly Media, 2024.
Useful Links
1 https://youtube.com/playlist?list=PL2935W76vRNEE NNWIpUar20iUdkFQ1z2&si=-
MaDgeRnw2uTIITw
2 https://onlinecourses.nptel.ac.in/e-learning/preview/noc22 mg54
3 https://onlinecourses.nptel.ac.in/e-learning/preview/noc25 mg63
4 https://www.youtube.com/playlist?list=PLGxaSySetMwAY238yKulorXTnzD9h5nL
5 https://docs.arduino.cc/
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Course Information

Programme

B. Tech. Engineering

Class, Semester

F.Y. B.Tech. Sem: I/1]

Course Code

8IK151

Course Name

Indian Knowledge System

Desired Requisites:

Basic knowledge of Indian Civilization

Teaching Scheme

Examination Scheme (Marks)

Lecture ISE/L MSE/LA2 ESE Total
i Al
Interaction 2 30 30 40 100
Hrs/week
Tutorial =
Practical - Credits: 2

Course Objectives

To introduce undergraduate students to the ancient Indian technologies that exemplify the

ingenuity and achievements of India's glorious civilization.

To emphasize the nature-centric aspects of ancient Indian technologies and explore their

relevance and adoption in the modern era.

To expose students to the scientific principles and technological advancements of ancient
India and explore their potential applications in modern technological development.

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

CcO Description . Blooms Taxonomy
Level Descriptor

Enumerate the main characteristics of

CO1 education system in Vedic and post Vedic I Remember
period to enrich the intellectual imagination
Review the ancient discovery and research in

CcO2 Indian number system and ancient Indian 11 Understand
mathematics

Cco3 Review the contribution from Ancient Indian " Understand
system to astronomy and metallurgy
Trace the significant developments in Indian

CO4 en‘gin'cering and _technolog}' i_n Irrigation, v Apply
painting, surgical techniques and =
shipbuilding




Cultivate a deep sense of identity and pride in | v
enriched scientific Indian heritage

Fvaluate

CO - PO mapping

co

co

cO

Programme Outcomes (PO)

PO PO PO PO ro
1 2 3 4 5

PO6 PO7 POS PO9 PO10 POI11

Module

Module Contents

Hours

Introduction to Ancient Indian Science and Technology

What is Indian Knowledge System (IKS)? Why do we need it? Salient
aspects of 1KS.

The Vedic Corpus: Introduction to Vedas, Sub-classification of Vedas,
Messages in Vedas, Vedic Life: A Distinctive Features, Art and Crafts
in ancient India :

n

11

Ancient Indian Mathematics

Number systems in India, Measurements for time, distance, and weight,
Bhata-Samkhya system, Katapayadi system, Pingala and the Binary
system.

Unique aspects of Indian Mathematics, Indian Mathematicians and their
| Contributions, Algebra, Geometry and Trigonometry

111

Ancient Indian Astronomy, and Sustainable Technologies

Indian contributions in astronomy, The celestial coordinate system,
Elements of the Indian calendar, Notion of years and months, Indian
Astronomical Instruments

Wootz Steel, Mining and ore extraction, Metals and Metalworking
Technology, Iron and steel in India, Lost wax casting of idols and
artefacts, Apparatuses used for extraction of metallic components

Ancient Indian Water Conservation, Irrigation, Ayurveda and
Animal Husbandry

Irrigation systems and practices in South India, Dyes and painting
technology. Surgical techniques, Shipbuilding. =

| Temple architectur® in India, Perspective of Arthasastra on town

' planning.

[

wn

' Total Hrs

26

Pasne @



Course Assessment Plan (for total 26 learning hours)
Formative bt uiss
Assessment X Brief Description Marks | Learning | week
ssessment type hours
ISE/LA1 Suggested 1. Article Reflection 10 8 3
Creative Activity | 2. Book Design
( any one) (preferably flip-
book) on a given
topic
3. Any other
suggested by
teacher
Suggested 1. Exploration Visit 20 5 5
creative activity - Report
2 (any one) 2. Short Film
Making
3. Any other
suggested by
teacher
MSE/ | Creative Activity-3: | Quiz: 30 Marks 30 8 1-8
LA2
ESE | Creative Activity-3 . App Making/ Game 40 5 1-8
Design/Website Design
2. Physical Prototype
3. Design of Experiment
. Any other suggested by
teacher
Total 100 26
B hrs
Text Books
. B Mahadevan, Vinayak Rajat Bhat, Nagendra Pavana R. N., “Infroduction to
Indian Knowledge System: Concepts and Applications™ PHI, 2022
5 Kapil Kapoor, Avadhesh K. Singh, “Indian Knowledge Systems, Volume 1" Indian
Institute of Advanced Study, 2005
3 R. P. Kulkarni, “Glimpses of India Engineering and Technology: Ancient and

Useful Links
| https

Medieval Period.” Munshiram Manoharlal Publishers Pvt. Ltd., 2018

Pane(2)



